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Introduction
The purpose of this work is to enthuse people without a scientific background to take an interest in
everyday science and engineering. I also hope that people with a scientific inclination will appreciate
the early developments of artistic ceramic or pottery technology and come to better understand not
only the technicality of its production but also the amazing beauty that craftsmen have been able to
achieve.
I have used ceramics as a vehicle to illustrate to readers, particularly students and their parents,
that all forms of art and much of our surroundings are dependent on technology that is not inherently as
difficult to understand as it is made out. Also that the development of this technology has been part of
everyday life for tens of thousands of years. Some of the simplest activities today were once giant
leaps in technology for our ancestors.
We have become so used to our environment that we do not recognise the level of technology that
scientists and engineers have included in our everyday lives, and hopefully your curiosity will be
aroused by peeling off only the first layer to see what lies beneath the surface.
Hopefully some readers will be encouraged to pursue a career in science and engineering that can
be incredibly rewarding in all its senses.

1.1 Earth’s History
To get a feel for the timescales of the development of man and pottery, it is worth having a few
benchmarks for reference. Three hundred million years ago the landmass that became Europe was
located at the equator and was covered in a lush tropical forest of 30 metre high fern trees, laying
down many tens of metres of decaying vegetable matter. The separate land masses, the continental
plates, float on, and are driven by currents in the partially molten rock which makes up most of the
earth's mantle and core. About 250 million years ago the plates joined together to form the super
continent Pangaea. That part becoming Europe was far from the oceans and became a desert covered
in sand. About 200 million years ago Pangaea started to split apart creating new continents, and the
sea flooded across Europe and remained for tens of millions of years. As a result of all the marine
animals living and dying over this period, a thick layer of shells and coral built up to eventually
become limestone. Later, sand and mud were swept in covering the original layers. The vegetation
and sand were subsequently compressed into coal and sandstone (10m of decaying vegetation
becomes 1m of coal). Various shallow seas came and evaporated, leaving significant layers of salt
beneath the present surface. Pangaea continued to break up so that 100 million years ago there was an
identifiable continent that was to become North America and Eurasia, roamed upon by dinosaurs, and
relentlessly moving north. By sixty million years ago North America and Eurasia had parted company,
creating the Atlantic Ocean between them. At this time the sea level was 70m higher than today.
Temperatures were 5 degrees centigrade higher and there were alligators living at the North Pole.

Geological Clock
With all this upheaval of drifting continental plates bumping into each other and tearing apart, there
were dramatic effects at the boundaries. Where continental plates are bumping into each other, one
tends to rise over the other to create huge mountain ranges along their edges as deep rock is forced to

the surface. Some mountains are extremely old, having been created during the early stages of the
Earth’s evolution. An example is the Caledonide granite range passing through Scandinavia, Scotland
and Ireland that is 3 billion years old, created when this region was a separate land mass. A more
recent example is the Himalayas, some 40 million years old, between the plates containing India and
Asia that is still rising at 5mm per year. Along the edges of these continental plates, either those
separating or bumping into each other, volcanoes occur that also throw deep rock onto the surface.
The plate containing Africa had been drifting north and was quite late on the scene. Sixty million
years ago there were no Alps, Carpathians or Pyrenees. These were created as the Africa plate met
the European plate creating the Tethys Sea (later the Mediterranean Sea) and the still-growing
mountain ranges to its north. One remarkable result of this collision was the formation of natural dams
across the gap between Morocco and Gibraltar (presently 14km apart) – perhaps on ten occasions
over millions of years. This resulted in the cessation of the flow of water from the Atlantic into the
Mediterranean so that evaporation caused its level to fall until after about 1,000 years it practically
dried out. Rivers such as the Rhone would have appeared as the Grand Canyon does today, as they cut
deep into the rock to reach the shoreline. Further movements would cause the dams to collapse,
causing enormous waterfalls that would take 100 years to re-fill the Mediterranean. The continental
plates are still drifting a few centimetres a year, and are still building mountains and causing volcanic
activity and earthquakes.
Because of all this continental plate activity, volcanoes and much surface sinking due to fractures in
the Earth’s crust, instead of having neat layers of different rock (sandstone and limestone), coal and
salt, they have been buckled and broken, buried and pushed to the surface over millions of years to
the positions we see them today. Also rain dissolves soluble rocks such as limestone, creating caves,
and wind erosion shapes rock formations.
The changes in the Earth’s climate have had a huge impact on the evolution of man. The
mechanisms that produce the major climate changes are 1. the ovality of the Earth’s orbit round the
sun; 2. the tilt of the Earth’s axis of rotation; and 3. the time of the year when the earth is nearest the
sun. These have cycles of 95,000, 42,000 and 21,000 years, respectively. If all these factors are in the
same direction, the Earth’s climate swings to an extreme of glacial (cold) or interglacial (warm)
condition. At present we are in an ice age that began 40 million years ago. During the past 700,000
years the ovality cycle has been predominant, giving a major glaciation approximately once every
100,000 years, and today we are in one of the warm interglacials.

Ice Age Temperature Cycles – source Wikipedia
Another factor which could affect ice ages is the absorption of CO2, together with changes in wind
patterns, by newly created mountain ranges, as there is some evidence that ties an ice age to the

creation of the Appalachian Mountains 450 million years ago, and our present ice age to the creation
of the Himalayan Mountains 40 million years ago.

1.2 Africa
Some 15 million years ago Africa was covered in tropical forests from east to west, producing
large quantities of fruit that sustained a number of different species of ape and monkey. At the time
there were more ape species than monkey, but today this is reversed and there are only three great
African apes remaining, gorilla and two species of chimpanzee. Over the next few million years there
were huge geological upheavals in the East of Africa, thought to be caused by a fault in the Earth’s
crust, on a line from the Red Sea, through the present Ethiopia, Kenya, Tanzania and into
Mozambique. As a result some parts of the land rose to form a mountain range up to 3000 metres high,
and others sank to form lakes, creating the 3000-mile long Great Rift Valley, one of Earth’s major
features visible from space.
So, this region had a very diverse landscape of lakes, rivers, high plateaus and more arid plains.
This changed the climate significantly between east and west as the mountains affected the rainfall
pattern and it also formed a significant barrier to animal movement.

Rift Valley - source Wikipedia US Geological Society
It is apparent that when a species of animal suffers long-term stress it is likely to evolve in ways to
reduce the stress. So if the climate changes and, for example, the normal source of food declines over
an extended period, the species under such stress, in this case hunger, will have to adapt to survive.
This mechanism operates in that those members who are marginally better at accommodating the
changes will breed more successfully than those who do not and the species slowly migrates to the
“fittest”, which in this case is the “fittest for purpose” rather than necessarily physically stronger. If
the stress is too sudden or the adaptation inadequate then the species dies out – as many have done in
the past. Two examples of such relatively sudden stress are firstly, the warming of the oceans some
250 million years ago that caused inadequate temperature differential to allow polar water to sink so
the ocean currents stopped. There was insufficient oxygen in the water to support marine life and the
stagnant oceans released poisonous hydrogen sulphide gas that killed land animals, resulting in 90%
of living things dying. The second was the extinction of 70% of living things, including all the nonflying dinosaurs, as a result of the collision of a huge asteroid, the size of Everest, with the earth

(Mexico) some 65 million years ago, throwing so many billions of tons of dust into the atmosphere it
caused darkness for years.
Returning to Africa 10-15 million years ago, one possible scenario explaining this first phase of
human evolution is that the ancient apes in the west continued to live in dense, humid, tropical forests,
spending much of their time in the trees, eating fruit, with perhaps no significant pressure leading them
to evolve significantly. However, ancient apes in the east had to adapt to a new life in a drier more
open environment. Trees became fewer and farther apart, and eastern apes would have to spend more
time on the ground, with less shade, avoiding predators and ranging further to find food. Possibly
because of such pressures, about seven million years ago in East Africa there was a divergence of an
ancient species of ape into the ancestors of gorillas and the ancestors of chimpanzees and humans, and
about 5.5 million years ago there was a further divergence when the ancestors of humans separated
from their nearest relative – the chimpanzee. The hominid branch had begun.

Hominid Branch
It is fascinating to realise that the difference between our DNA and present day chimpanzees is
only 1.2%, and apparently we share O-type blood with them and no other animals.

1.3 Hominids
Relatively shortly thereafter (about 4.5 million years ago) there is evidence that our ancestors
became bipedal, a hugely significant evolutionary step. At present the actual cause of this advance is
uncertain, but there are several likely benefits. Bipedalism proves to be much more energy efficient,
by a factor of 4 over apes on all fours, giving better running endurance; the need to move quickly with
simultaneous good visibility might well have given the edge on survivability to some of those apes
that spent more time upright; standing upright might keep the body cooler using less water; and it also
leaves the hands free to carry food any distance.
A study of climate change around this time showed that there were two significant periods of
dramatic cooling between 7 and 4.5 million years ago, and 3 and 2 million years ago. At the start of
the latter period there was much snow and ice in Antarctica, but little in the Arctic and Greenland, so
sea levels were much higher. Around 2.5 million years ago oceanic and atmospheric circulation
patterns changed, starting a permanent build-up of ice and snow in the North Polar Region, so that by
about 2 million years ago sea levels had dropped significantly. During these huge worldwide climate
changes, significant evolutionary changes to animals on land and sea took place. However, much is
speculation in this early period as the amount of evidence available to trace the origins of mankind
from its ancient ape ancestor to the present Homo Sapiens is woefully inadequate. Fossil finds are
very few and far between with considerable time gaps and usually very incomplete specimens. This
paucity of data explains the lack of clarity of our ancestry and the controversy that surrounds it, as

new discoveries throw earlier ideas back into the melting pot. However, as the first 2-3 million years
of hominid fossil records are entirely restricted to Africa it is almost certain that humans originated
there.
East of the Great Rift Valley, climate change, usually drought, led to different regions being
isolated from one another for considerable periods. This may have led to the separate evolution of
different species of hominid, since between five and two million years ago there was a number of
these different species, some living at the same time and others being descendants. This
diversification, with closely linked species living side-by-side for considerable periods before some
died out and others continued to evolve may have been a significant evolutionary mechanism. This
would further complicate the prediction of the relationship between the very few examples the
archaeologists have discovered.
Returning to around 3 to 4 million years ago, a bi-pedal, probably vegetarian species,
Australopithecus Afarensis, lived that may well have been our ancestor, or at least who lived at the
same time as an, as yet undiscovered, early ancestor of ours. Rows of clearly bi-pedal footprints of
Afarensis have been found in the African Rift Valley, close to a volcano that was erupting at this time.
A layer of volcanic ash had fallen that was walked through by these ancient ancestors. Rain turned the
ash into a material similar to concrete, and further layers of ash protected the casts so they survive
today. The method of locomotion of Afarensis was unlikely to be the same as modern humans. The
physical development of hominids to accommodate their new posture and lifestyle took hundreds of
thousands of years. It was not a simple linear process, but fossil evidence shows various intermediate
stages. Afarensis had evolved modifications to its pelvis, hip, knee and elbow for upright motion, but
its shoulders, hands and feet were apelike, so it was probably as comfortable swinging in trees as on
the ground.

Hominid Evolution - source Wikipedia p b works
A more recent species, Australopithecus Africanus, lived 2.5 to 3 million years ago and was likely
to be a direct descendant of Afarensis. Two to 2.5 million years ago Homo Habilis appeared in East
Africa, possibly as a descendant of Afarensis or Africanus. This was the earliest species of the genus
Homo (the humans). The brain size of Afarensis was similar to modern apes, viz. 450cc. However,
Homo Habilis had a larger brain size, approximately 750cc, about a third of the way between
Afarensis and Modern Man’s at 1350cc.

Hominid Brain Size - source GoDaddy.com
Homo Habilis probably had also evolved a very important modification to the inner ear to enable
them to balance properly upright. They started to eat some meat as well as fruit and nuts, and this
variety and higher quality food no doubt had led to better survivability and greater reproductive
efficiency. Their teeth were evolving to handle the switch from ape’s fruit diet to a harder one
requiring grinding teeth. Being omnivorous was a significant advantage as it made the possible
descendants of Homo Habilis very adaptable to the environment, being able to eat meat or vegetable
food in any ratio. It is believed Homo Habilis began the craft of systematic tool making 2.5 million
years ago, splitting stones to produce simple but sharp edged flints, which no ape had done before.
The tools they made were used to cut meat, wood and plant material. These earliest toolmakers also
appear to have been predominantly right handed, as we are today, but apes do not show this
characteristic. So some of what we now consider to be modern human traits were evident very early
on. Many present-day traits may be linked through genes developed in pre-history. For example,
tendencies such as curiosity and young males wanting to “break away” and gain their independence
may partly explain the capability for rapid geographic dispersal, enhancing survivability in rapidly
changing climates and enabling the maximum exploitation of resources.
It is not an unreasonable hypothesis that Homo Habilis was the predecessor of early Homo Erectus,
possibly via Homo Ergaster, who lived from about 2 million years ago, and that a descendant of later
Homo Erectus was the predecessor of Homo Sapiens or Modern Man. Homo Erectus was the first
species to include hunting as a significant way of obtaining meat (rather than scavenging), to use fire
(well over one million years ago), to make stone tools accurately shaped on both sides for hand axes,
and they were the first to leave the African continent. This last achievement may have been linked to
the greater reliance on meat, as the hunting of animals removes most geographic hurdles of food
availability.
One of the major breakthroughs in technology was the control of fire. Homo Erectus would have
been familiar with fire, seeing lightning strikes cause bush fires and their usefulness in killing trapped
animals. The first controlled use may well have been to expand such fires for their own benefit. Once
he understood fire, it allowed the burning of areas of grassland to drive and trap animals for food, to
ward off predators, to keep warm - allowing migration to cooler areas, and to cook food (from over 1
million years ago in Africa). This last development killed bacteria and parasites, deactivated toxins

in vegetation and made food easier to digest, which caused the evolution of smaller teeth and jaws
and flatter faces, and also permitted the evolution of a smaller stomach to contain the richer food.
Prior to Homo Erectus, our predecessors, although upright, were still quite ape-like in appearance
and still had relatively small brains. In early Homo Erectus the brain size increased again to about
900cc and they were more athletic in build so they could run very much as we do. Brain size is
probably the second most important evolutionary characteristic after bi-pedalism. Perhaps a key to
our development was the ability of man to increase the use of his brain to think his way through more
stressful environments, such as avoiding and outwitting predators and other dilemmas that might
otherwise have led to his demise. There was also the need to develop organisational, social and
behavioural skills, as these would be essential in the group endeavours of hunting, defence and child
rearing.
The survival of any Hominid species was always extremely precarious, depending so much on
chance in the evolutionary process. A whole branch of hominids became extinct about one million
years ago, possibly because they were too specialised in their way of life and could not compete for
food as well as the more adaptable Homo Erectus. As an example, one, called Robustus, was large
and heavy with large teeth and jaws, who fed almost entirely on tough vegetation. With the climate
changing, total dependence on this narrow food range might have contributed to Robustus becoming
extinct.

1.4 First out-of-Africa event
Around 2 million years ago Homo Erectus rapidly spread north and south from East Africa, and
shortly thereafter, around 1.8 million years ago, spread out of Africa for the first time. The drive for
this may have been climate change and/or population growth. Coincidentally, other African animals
such as giant ostriches and scimitar-toothed cats also left Africa at about this time. Homo Erectus did
not leave Africa in a single wave, but several over a long period. Initially Homo Erectus went
rapidly via the Middle East to those parts of South Asia and China which, at that time, were nearest to
the climates they were accustomed to in East Africa. Remains of Homo Erectus dated about 1.6
million years ago have been found in West China, and it is thought that they only became extinct
around 150,000 years ago. A large number of fossil Homo Erectus bones had been found, over many
years, in a cave near Beijing. This is where the famous Homo Erectus “Peking Man” was found with
evidence of habitation between 500,000 and 240,000 years ago. The cave was near “Dragon Bone
Hill” so called because the locals thought the bones were from dragons, so they had been grinding
them up and using them as medicines! Homo Erectus probably entered Mediterranean Europe about
one million years ago, and a simple hearth has been reported in France of about this date. Also
various human fossils have been found in Gran Dolnia, Northern Spain, dated to 800,000 years ago
(based on the last switch in the direction of the Earth’s magnetic field 780,000 years ago). Homo
Erectus continued to evolve for hundreds of thousands of years, producing regional endemic
characteristics, and with their brain size increasing from 900cc to 1100cc. It is likely that Homo
Erectus lived in small mobile family groups of about 25, interacting with others with common
customs, with perhaps 500 forming a tribe. They would have temporary camps from which they
would seek food. From about 1.5 million years ago there is evidence of butchering of animals for
meat with stone tools, but at this early date some could have been scavenged rather than hunted. Cooperation between members of the tribe was essential for success, so speech and language would be

another unique development of our ancestors that would have been hugely important in terms of
working together. From the earliest times some form of simple communication would have been used,
but more complex language may have developed as late as 100 to 200,000 years ago.
During the eight major climatic cycles within the past 800,000 years, sea levels varied by up to
150 metres. During the colder (glacial) periods average temperatures fell by up to 15 degrees
centigrade, and thick ice sheets and glaciers locked up immense quantities of water. In these times
grasslands and steppes were created between the northern ice sheets and the Mediterranean area
supporting large herds of mammoth, bison, horses and reindeer. Similar changes occurred in North
America. However, some areas became very dry and deserts expanded, so people in parts of North
Africa, Near East and India collected together in major river valleys. The continental shelves dried
out forming not only fertile plains for the new arrivals, but also land links which, apart from a few
straits navigable with simple rafts, stretched from China to Indonesia. Access had become easier to
the extent that Homo Erectus arrived in Java, Indonesia as early as 1.7 million years ago during a
previous glacial period. The coastal route from Africa to Arabia and India was also used from very
early times using rafts and simple boats. In warmer times dispersion might have followed the northern
route through Persia to the Tibetan plateau. The mountains would have split these populations, but
they both could have ended up in the Far East and S E Asia.
Another wave of descendants of Homo Erectus, called Homo Heidelbergensis, after the German
city where an early fossil was found, spread widely throughout Africa and Eurasia about 800,000
years ago. They were again further developed, had a brain capacity of about 1200cc and had greater
use and quality of tools. Their remains have been found as far north as Britain, dated 500,000 years
ago. In Spain there are remains dated 400,000 years ago of butchery sites for elephants estimated to
need as many as 100 co-operating people, and sites in Southern France of a similar date with
evidence of round huts housing 20 people.

Quartzite Hand Axe, Spain 350,000 years ago
In due course, this exodus of Homo Heidelbergensis, and possibly later ones, from Africa gave rise
to dispersed populations, sometimes collectively called Archaic Homo Sapiens (or Ancient humans).
These gradually evolved into Neanderthals by 300,000 years ago in Europe and West Asia and the
branch remaining in Africa that most probably became Modern Man or Homo Sapiens. A different
strain, the “Mapas” was first identified in China. Recent DNA analysis of bones in Siberia has
confirmed the eastern strain, which is now called “Denisovan”. However, it appears that Homo
Erectus might have developed independently of Heidelbergensis in East Asia so the ancestry of these

people is not yet clear. Traces of Denisovan DNA still exist in present day people in Australasia, so
there was some interbreeding between them and early Homo Sapiens settlers there. These discrete
populations were continually evolving and developing Regional characteristics.
Adding to the confusion are the recent fossil hominid remains found in Java, called Floresiensis
and living only 18,000 years ago that, if confirmed, could be descendants of Homo Erectus. However,
significant doubt has been cast recently on this discovery, emphasising the difficulty in interpreting the
little existing evidence.
Neanderthals were at their peak around 135,000 years ago. They were thick set and heavy, which
made them more suited to the colder weather in Ice Age Europe. Their brain size was about as large
or even larger than modern humans. They developed communal dwelling areas outdoors or in caves,
used tools and by 100,000 years ago carried out various funeral rites, including burials, and from
about 50,000 years ago they buried ritual objects along with the dead. At this time Neanderthals were
the most abundant hominid in the European/West Asian area. Fossils show that many Neanderthals
suffered significant physical damage, presumably from hunting accidents, but were cared for by their
colleagues as fossils indicate healed damage.

1.5 Homo Sapiens
The next stage in our evolution, the appearance of Homo Sapiens around 200,000 years ago, is
shrouded in mystery and some controversy. One theory had him slowly evolving from the various
Archaic Homo Sapiens, more or less simultaneously round the old world. The much more likely
theory has him evolving only in Africa from a small group of descendants of the African Archaic
Homo Sapiens, probably in East Africa. Perhaps, confusingly, some DNA experts suggest that the
population of the first Homo Sapiens group grew to about 100,000 individuals, but at some time later,
the core group could have fallen rapidly to less than 10,000 for some time, jeopardising its very
existence, before its population started to grow again. This “bottlenecking” of the population
encourages rapid changes in genetic structure, increasing the pace of evolutionary change. The cause
of the reduction could have been the drought in Africa caused by the glacial period that started around
160,000 years ago causing significant periods of desertification, during which time the average world
temperature was 5 degrees C cooler than today. A skull has been found in Ethiopia known as “Herto”
that is dated to 160,000 years ago and believed to be one of the very earliest examples of Homo
Sapiens. This long period of drought was relieved by the Emian interglacial that occurred between
130 and 115,000 years ago when the planet warmed up by a dramatic 5 degrees C in 100 years.
During this time Africa became wetter again and the population would have expanded, but the drought
then returned. However, the bottleneck may have been some shorter-term traumatic event similar to
the eruption of the volcano Toba in Sumatra around 72,000 years ago. This caused parts of India to be
buried in ash 10ft deep, the sun to be obscured for several years and global temperature to be
depressed for as much as 1000 years, causing great stress on animal and plant life. Whatever the
mechanism, one view is that Homo Sapiens walked out of Africa around 75,000 years ago, which, if
correct, makes their subsequent population growth and geographic spread breathtaking, as all
continents of the world were populated by him, possibly excluding America, by 35,000 years ago.
There are alternative proposals, such as suggestions that Homo Sapiens interbred with the Archaic
Homo Sapiens and assimilated them, however, DNA evidence indicates a relatively pure strain with
little interbreeding, reinforcing the model of them coming out of Africa. However the question of

interbreeding between Homo Sapiens and Neanderthals has recently been reopened and remains
unresolved with some DNA evidence suggesting none and other indicating up to 4% Neanderthal
DNA in present day humans in some parts of the world, the latter evidence suggesting early
interbreeding possibly in the Middle East.
There are also proposals that from as early as 150,000 years ago Homo Sapiens moved out of
Africa via the Levant and spread from there round the world. There is a very early burial site in
present Israel that is thought to be Homo Sapiens and with the body was a bone and shell necklace
with a date claimed to be 100,000 years ago. A more recent report is that tools likely to have been
used by Homo Sapiens rather than Neanderthals have been found in Oman on the Arabian Peninsula
dated to before 106,000 years ago.
To explain the conflicting evidence it is possible that there was more than one wave of Homo
Sapiens coming out of Africa, as there are examples of co-existence between him and Archaic Homo
Sapiens. For example, there is some evidence that both Neanderthals and Homo Sapiens lived in the
Middle East from 100,000 to around 50,000 years ago. They may well have met or possibly could
have lived in the same area at different times, as the temperature changed, with Neanderthals being
more tolerant of the cold. After this time Neanderthals receded westwards to become extinct,
probably in Gibraltar, possibly as late as 24,000 years ago, around the time of a particularly cold
event in the last glacial period when the temperature dropped some 10 degrees C in less than 50
years.
From the best evidence available today, the model of Homo Sapiens coming out of Africa between
100,000 and 75,000 years ago is the most likely. Of course they continually adapted and evolved, but
early Homo Sapiens was certainly similar to modern man, and from about 35,000 years ago was,
from a skeletal point of view, virtually indistinguishable from him.
Homo Sapiens also brought with them new stone tools some of which have been found in Africa
from around 130,000 years ago. Tangs to fasten stone heads to handles were found in the Saharan area
dated to 70,000 years ago. Bows and arrows were apparently invented more than once, but stone
arrowheads have been found in Angola dated to 30,000 years ago. Wooden arrows would have been
used long before this.
In China earlier strains of Homo Erectus were apparently living until at least 150,000 years ago, in
parallel with the more developed Mapas who were thought to live there until at least 120,000 years
ago, although Denisovans were living 30,000 years ago in Siberia so could also have been living in
China at a similar date. It appears that Eastern Homo Sapiens, arriving perhaps 60-70,000 years ago,
found the coastal areas of East and South East Asia very hospitable and they thrived by adapting to
the most abundant and valuable food supply available. They then moved up rivers spreading inland,
displacing any remaining earlier inhabitants. There is a theory held by some in China that present day
Chinese descended from the earlier strains of Homo Erectus, also that this could be used to explain
their facial differences, but recent DNA evidence on 12,000 Chinese confirmed every one came from
the “out of Africa” Homo Sapiens.
All varieties of Homo Erectus and Archaic Homo Sapiens, apart from Homo Sapiens himself
eventually became extinct, leaving the world to Modern Man. However there was a significant cost to
pay for the growth in brain size as Homo Sapiens has evolved over the millions of years. In
comparison with other primates, the gestation period for humans should be about 21 months, rather

than 9 months. However as mothers will agree, the size of a baby’s head at 9 months is quite large
enough. The female pelvis dictates the maximum size, so human babies are born very, very early and
are consequently helpless for a considerable period. This cost has obviously been worth the extra
care parents have had to invest, as humans have become so successful.
Around 60,000 years ago, during the period when Homo Sapiens was spreading round the world,
there was a severe cold spell, part of the last glacial period from about 115,000 to 18,000 years ago,
which significantly lowered sea levels.

Vostok Ice Cores for last 40,000 years
- source Summit Post
This would again provide land bridges giving access to large areas of South East Asia. There is
evidence of Homo Sapiens in Australia from about 55,000 years ago, which would have required a
boat/raft trip of only about 60km at that time. Many South Pacific Islands were colonised around 3040,000 years ago. However, with subsequent warm periods and the consequential rise in sea level
they could have been cut off for very long periods. Similarly, in China it is possible that some Homo
Sapiens became isolated in Manchuria during one of the extended cold periods perhaps around
40,000 years ago, and adapted to the cold weather by becoming stockier and developing the heatsaving and glare-resisting facial features we recognise as Mongoloid. Skulls found from 40,000 years
ago in China did not exhibit such marked characteristics. This Mongol type of Modern Man expanded
rapidly over the last 17,000 years, penetrating all of China. Apparently the Japanese retain more of
their original Eastern Homo Sapiens ancestry than the Chinese.

1.6 Homo Sapiens in America
North American Indians, who on first analysis appear to be the descendants of the first people to
cross into America, probably via the landmass where the Bering Straits are today and Alaska, are
apparently genetically closer to the Japanese than Chinese, and maintain some ways similar to people
in Siberia. However, the date of entry of the first Homo Sapiens into America is quite contentious, as
is the route.

Map of North America - source CIA Maps
The land route across the “Bering Straits” was passable as early as 35,000 years ago, as sea levels
were low, but the gigantic Laurentide and Cordilleran ice sheets across North America were
probably impenetrable before they parted about 15-13,000 years ago, when reindeer would have
migrated through “pointing the way” for human hunters. These people are so dependent on reindeer
for food, clothing, shelter and tools that they nomadically follow huge herds. Characteristic “Clovis”
stone spearheads have been found near the remains of large animals such as mammoth, bison and
mastodon on this northern route dated to around 13,000 years ago, one mammoth was found in
Arizona with 8 spearheads nearby.

Clovis Spear head - source
Wikipedia, Virginia Department
of Historic Resources
However, further south there is evidence of earlier human occupation. It is possible that the coastal
sea route to the south was used, giving rapid access to the West Coast. If it was the sea route, this
could explain an obsidian blade that was found near Mexico City said to be dated to 23,000 years ago
and other remains of human artefacts with a suggested date of 23,800 years ago. There is also definite
evidence of Homo Sapiens living further south at very early dates. For example, artefacts dated to
around 14-13,000 years ago have been found in Southern Chile, small arrowheads in Texas dated to
14,400 years ago, Brazilian cave dwellers also using different (non-Clovis) styles of arrow and

harpoon heads dated to 13,000 years ago, and evidence of a substantial village in Monte Verde,
Chile, 14,500 years ago. Recent DNA research based on an ancient jawbone with characteristics only
found in around 2% of American Indians showed a coastal prevalence of such people down the
Pacific Coast of USA, Ecuador, Chile to Tierra del Fiego. It is therefore much more likely that the
first Homo Sapiens in America arrived by the coastal route, and a second wave went through the gap
in the ice sheets considerably later. Further evidence that Homo Sapiens reached America by the
coastal route quite early on is the amazing find of a skull of Homo Sapiens in Brazil dated to 13,000
years ago that does not have Asian Mongol features

1.7 Homo Sapiens in Europe
Homo Sapiens probably moved from the Middle East into Southern Europe about 60,000 years
ago, and reached Western Europe about 45,000 years ago. Pierced shells used as a necklace have
been found in Turkey dated to 42,000 years ago, and a skull of Homo Sapiens in Romania dated to
40,000 years ago, indicating the route the first Europeans took from the Middle East north and along
the Danube. DNA evidence can link 10% of Europeans to one female (now called Europa) who lived
some 40,000 years ago. By this time they had developed better tools that were characteristically
carefully chipped flint tools and weapons that have been found in many countries. They now included
stone knives, scrapers, chisels and borers, as well as bone needles for sewing, and spear throwers
that extended their arms giving as much as four times the distance thrown. From 35,000 years ago
early European Homo Sapiens (also called Cro-Magnon) used such tools and quantities have been
found in the Czech Republic, Germany and Romania. As early as 34,000 years ago European Homo
Sapiens was using musical instruments such as the one found in Germany in the form of a flute, and
carving effigies such as a man’s body with lion’s head.
In Europe, settlements would still be temporary, as food was inadequate all year round so
possessions had to be portable. In more northern areas the food would have been predominantly meat,
typically from herds of reindeer the people would follow. As the population grew, splinter groups
would break off and move to new areas. At about 35,000 years ago the population of Homo Sapiens
in Europe was likely to have been about 120,000 people. They buried their dead with grave goods
that included food, tools and artistic ornaments, indicating the development of social awareness and
ritual.
A second wave of Homo Sapiens entered Europe around 25,000 years ago, bringing a new culture,
and again DNA points to a predominant female now called Iris. Around the last glacial maximum,
21,000 years ago, Western Europe must have been pretty inhospitable to people from warmer regions.
While Neanderthals were reasonably suited to the cold weather, Homo Sapiens was tall and slender,
much more suited to warmer climes. There was clearly some temperature dependent ebbing and
flowing of human habitation from the more northerly regions, as it was impossible to survive the
worst of the intense cold and dryness, and there was an increase in cave dwelling. However, by this
time Homo Sapiens had further developed his technology, some of which helped him survive in
cooler climates. These included better shelters, using wood, bone, antlers and hide, and warmer
clothes, the key being the use of the bone needles to stitch hides together. They also developed better
food processing and preservation.
It is also suggested that the lesser sunlight in these northern areas would have been inadequate to
form vitamin D in sufficient quantities to prevent disease if the skin still had its protective brown

pigment, causing skin to progressively lighten, as today. As a point of interest, the blue eyes that are
exclusive to Northern Europe were a mutation that took hold from about 11,000 years ago. The benefit
it must have endowed is not yet clear, although it was probably to do with sexual attraction.

1.8 Cultural Development
Unique to Homo Sapiens are the developments of various rituals that eventually became religions.
These were vital to reinforce group identity, uniting a tribe against common threats. Additional
accomplishments that seem to distinguish Homo Sapiens from other animals include decorative art
and music. The earliest form of decorative art appears to be geometric designs engraved on prepared
pieces of ochre (iron oxide), rather similar to crayons, dated to 75,000 years ago and found in South
Africa. These were probably used as pigments for body painting. The earliest rock engraving appears
to be in Australia, dated as early as 45,000 years ago, while 60,000 year old engraved ostrich
eggshells have been found in Africa and 25,000 year old in India.

Engraved Ostrich Egg, Africa
- source Pierre-Jean Texier
Rock paintings have been found in Australia dated to 40,000 years ago and South West Africa
dated to 28,000 years ago.

Australian Rock Painting, Indeterminate Age
Carved bone and wood figures of mammoths and reindeer dated to 30-34,000 years ago have been
found in Germany. With regard to music, as mentioned earlier, a bone dated to 34,000 years ago, also

from Germany, was clearly carved for use as a flute.
It is suggested that the difference between Homo Sapiens and Neanderthals that made the difference
between survival and extinction was that Neanderthals had a culture with less social cohesion and
were loners, whereas Homo Sapiens had developed rituals that brought people together, able and
willing to work towards the common good, and art and music played an important part in this culture.
It is important to recognise this significance of art and ritual to our survival
In South East France, there are magnificent cave paintings, probably used in rituals, dating to
31,000 years ago, while other cave paintings were found in South America dated around 10,000 years
ago. These cave paintings specifically portray aspects of the world around the artists and were
probably highly symbolic. Interestingly they depicted perspective, which was then lost around 10,000
years ago until Roman times and then lost again until the Renaissance. In some cases lumps of clay
were stuck on cave walls and used for modelling, making the artist familiar with some of clay’s
characteristics. For example, two fantastic bison were modelled in clay in a cave in France dated to
17,000 years ago. It is also believed that to obtain the pigments for some of the cave paintings the
artists would have had to raise the processing temperature to at least 1000 degrees centigrade. Even
more remarkable, but perhaps connected, was the discovery that 30,000 years ago Homo Sapiens
made small, portable, ritualistic figurines out of fired clay, such as the Venus of Dolni Vestonice. So,
real pottery was one of the very earliest art forms of modern humans, and was produced at a time
when the Neanderthals still may have been surviving in parts of Europe.

Venus of Dolni Vestonice,
Czechoslovakia - source
Wikipedia JbTv

1.9 Northern Europe and Britain to 10,000 years ago
Northern Europe does not feature in the early development of civilisation described later. The
reason for this is that, over the past million years this region has been subject to rapid and severe
climate and environmental changes, usually influenced by the Gulf Stream that sometimes changed
dramatically in as little as ten years. For much of the last million years Britain was a peninsula of

mainland Europe, rather than an island, making it accessible to plants and animals – including people
– when the weather permitted. However, several times humans were driven out by the cold and ice to
return after it had become warmer again. Between 900,000 and 11,500 years ago, (when the present
interglacial began), Britain was inhabited only 20% of the time, and between 180,000 and 70,000
years ago there is no evidence of any people at all, even though the climate was hospitable and other
animals were there.
Evidence of the first humans to inhabit Britain comes from their stone tools. These were Homo
Erectus living as early as 900,000 years ago, dated from stone tool evidence in Norfolk, and again
around 700,000 years ago when Britain was 3-8 degrees Centigrade warmer than the present, rather
similar to the present Mediterranean region, but wetter. There was abundant animal life, including
some large ones such as hippos, rhino, bison and sabre-toothed tigers. This was then followed by a
cold period when Homo Erectus inevitably retreated back into Southern Europe, as he had not yet
adapted to surviving in a cold climate. Homo Heidelbergensis replaced him in Britain about 500,000
years ago, with evidence of the butchery of large animals such as elephant and rhino (Boxgrove man).
A most severe cold spell then occurred about 450,000 years ago when much of Britain as far south as
London was covered by an ice sheet one mile deep, driving the people out again. Around 400,000
years ago more developed pre-Neanderthals inhabited a warmer Britain (Swanscombe), bringing
with them the use of fire for cooking, but just 20,000 years later they were driven out again. Humans
tentatively returned around 320 and 240,000 years ago, but there is not a great deal of detailed
evidence, although in the latter period Early Neanderthals were active in North Wales.
After the glacial period from 180-140,000 years ago, Britain warmed up again and big game
(elephant and rhino) returned, but no people – the first time they did not appear in an interglacial.
This was possibly due to the barriers formed by the huge rivers (the Thames, Seine and Rhine) that
flowed together where the English Channel is today. This dearth of people was finally broken by the
arrival of Neanderthals who hunted mammoth, reindeer and horse around 60,000 years ago, when the
summers were cooler and the winters arctic. Although Neanderthals probably died out in Britain
about 30,000 years ago, prior to their demise Homo Sapiens (Cro-Magnon) entered Northern Europe
including Britain (Pembroke). As Homo Sapiens was taller and slimmer than Neanderthals and could
not withstanding the cold, he retreated south around 25,000 years ago, prior to the glacial peak of
around 24,000 years ago when ice sheets returned to cover Northern Britain.

Paleoglacial Maps showing the gradual recession of
the ice shelves. 16,000 BC also showing dammed
lake, 15,000, 14,000 and 13,000 BC - courtesy
Prof. Chris Clark, University of Sheffield
The weight of ice was so great that the land was depressed and is still rising today. Eastern
Scotland has risen 250m since the ice receded. The climate improved briefly around 15,000 years
ago and Homo Sapiens returned, and some cave art and a bone engraved with a horse’s head has been
discovered at Cresswell Grags of around 13,000 years ago, but the colder period known as “Younger
Dryas” drove them out again until they returned for the last time 11,500 years ago.
Since the first human set foot in Britain he has been driven out at least seven times - sometimes for
periods of over 100,000 years. Because of all this instability - the ice sheets, the associated huge melt
water lakes and the cold dry weather, there is no early evidence of agriculture or pottery in Britain.
Its latest continuous period of occupation has been a relatively short 10,000 years, so humans in
Britain lacked the continuity that was afforded to the occupants of the warmer areas of the old world.
Accordingly most advances in technology have been transferred from mainland Europe.

What are Ceramics & What is Clay?
What are Ceramics?
The word Ceramic is derived from the Greek “Keramikos”, which has its roots in the Sanskrit
word “substance developed by fire”. Its Greek translation appears to vary from “burnt stuff” to
“potters clay”. Ceramics are made from non-metallic minerals, usually oxides and silicates, that have
been transformed in physical state by heat. Once heated or “fired” at a sufficient temperature and for a
sufficient time, the basic ceramic becomes virtually indestructible; that is, the object is perhaps brittle
and breaks, but the broken pieces or “shards/sherds” will last for thousands of years. This makes
ceramics (commonly “pottery” in this context) hugely important as a record of man’s development
through the ages.

Sherds of Egyptian Pottery, Badarian Period, 4,700 to
4,000 BC - UC 72966 - copyright of the Petrie Museum
of Egyptian Archaeology, UCL
The earliest production of ceramics by man, for ritual items and domestic pottery, used local clays
as the source of the minerals and these were then fired in open fires at first, but later in kilns (special
ovens). Scientific uses of ceramics came much later and are covered in subsequent sections. There
are several main types of ceramics for domestic use; namely, earthenware or terracotta (varieties
subsequently called majolica, delft or faience), stoneware and porcelain. Each is achieved at higher
and more controlled firing temperatures and times, and consequently were discovered at later dates
than the earliest earthenware pottery. Glass is not a true ceramic but is a “super-cooled liquid”. As
the name implies, even though solid, it retains the characteristics of a liquid – in this case it is
homogenous (amorphous) and has no crystal structure. However, glass is related to ceramics in a
number of ways and so receives mention where relevant.
Earthenware is the oldest and most widespread form of ceramic or pottery, and is the most fragile
as it is fired at a relatively low temperature (a minimum of about 700 degrees centigrade). It is
porous and it chips easily, as can be seen on the rims of antique earthenware plates. Because of this
many very early earthenware objects now found in museums have had to be reconstructed from
broken pieces, with missing parts matched as well as possible, or deliberately contrasting, with new
material. Earthenware, somewhat improved, is still used today where its properties better fit a need
than other forms of pottery.

Storage Pot, Harappan, Indus Valley, 3,300 to 1,750 BC.
Courtesy Government Museum, Chennai
As the firing temperature is increased, and the quality of the clay and its preparation improves, for
example by removing larger unwanted particles (inclusions) and kneading to remove small air
pockets, the robustness improves. The formation of a ceramic is a very complicated chemical
process, with the ingredients changing composition at various temperatures and durations of firing.
Stoneware, for example, is heated at a sufficiently high temperature for its constituents to vitrify, or
form a glassy (but opaque) substance that is very hard and no longer porous.
More details on the process and chemistry involved in making pottery are covered in later sections.

What is Clay?
Rock is formed beneath the surface of the earth by pressure and temperature. Sedimentary rocks are
around 1km deep and are the result of sediment being solidified under pressure into sandstone, and
carboniferous debris from oceans, for example coral and shells, into limestone, as mentioned earlier.
Metamorphic rocks have suffered some heat from their depth (tens of km) and are harder,
recrystallised marble and quartzite. Finally, igneous rocks have been hot enough to melt (tens to
hundreds of km) and form very hard basalts and granites. Feldspar, found in Metamorphic and Igneous
rocks, is the commonest rock constituent, making up 59% of the total earth’s crust. In turn compounds
based on silicon, which are a constituent of most rocks, including feldspar, make up 26% of the
earth’s crust. Silica or silicon dioxide (SiO2) is the most abundant oxide on earth and its combination
with other oxides forms silicates. In nature, pure silica is found as quartz, and sand is sedimentary
quartz.
When these rocks are pushed to the surface by, for example, volcanic activity, they are no longer in
their stable habitat. They start to deteriorate and change chemically due to weathering and especially
the acid in rain, for example carbonic acid from dissolved carbon dioxide (CO2). The soluble part of
the rock, which contains sodium, potassium, calcium and magnesium salts, slowly dissolves and is
carried by streams and rivers to the sea. Marine life takes in vast quantities of calcium and
magnesium salts to form shells and bones, eventually forming thick layers at the bottom of the ocean.
This leaves a predominance of sodium salts, such as sodium chloride, which is a major contributor to
why the sea tastes salty. What remains at the original site of the rocks includes the insoluble silicates
and aluminium compounds. The weathered rock is broken down eventually to become material

varying in size from sand to fine clays. So, clay is formed from distressed rocks.
Because of the particle size difference, dispersal by rain water is also different, with larger
particles remaining nearer the source, sand being carried some way, but clay, having very small
particle size, staying in suspension in the water for considerable distances. This mechanism also
explains why beaches are made of sand and rock, because the continuous wave action takes the finer
particles further out to sea where they deposit in the deeper, calmer water. The clay in suspension in
streams and rivers is often transported from its origin to secondary sites such as lakes, the sides of
slow-moving rivers and flood plains. On the way the clay picks up impurities, particularly iron
oxides, which produce the red/brown colour we expect of terracotta, for example as plant pots – even
plastic ones are coloured to match! Because clay is created all over the world and transported to
other sites, there is an abundance of it throughout the world. Soil itself is a mixture of silt, sand and
clay, along with decaying vegetable matter.
Clay used for pottery has to have certain characteristics for success. It has to be made up of
constituents that, when properly prepared, are mouldable into the required shape. It must hold its
shape during the firing process and, when heated or “fired” at a temperature and for a duration that
can be achieved by the potter, produces the required quality product. The earliest method of firing
pots was to place them on a bed of fuel, usually grasses, twigs and dung. Dung was often used as it
burnt rapidly and evenly, holding its shape as an ember, protecting the pottery from too rapid cooling.
Clay mineral constituents have a particulate size which is extremely small (one hundredth the size
of a grain of sand). This makes it very plastic when wet; so much so that it is often too sticky to be
workable on its own and would collapse under its own weight. Also most “pure“ clays require very
high temperatures for long periods to fire properly. Many early clays could be used “as dug”, since by
good fortune they had a useable mix of constituents, with larger particles as “impurities”. However,
from the earliest time it was realised that some clays had to be mixed or “tempered” with larger
grained non-plastic material to make successful pots. The clay and temper material used by the early
potters depended on what was available in the locality, as it would not be sensible to transport them
over any distance. All sorts of material were added as temper, including sand, crushed shells and
animal dung.
Feldspar is the source of the “best” or “China” clay. When it breaks down it leaves silica (SiO2)
and alumina (Al2O3) that together form pure white clay. Pure white or China clay was quite elusive
in the past. Although it would have been discovered in the Bronze Age during mining activities, and
was used for example in producing Cyprus White Slipware, its true significance was not recognised
in the West. It was first discovered as an important ingredient for pottery in China. It is called Kaolin
after the Chinese name Kao-Ling for a High Ridge or mountain where it was first discovered. It was
the key to the production of the best quality pottery – porcelain. To produce the very best clay, potters
in China left large mounds of dug clay to further weather for up to 40 years! No wonder pottery was a
family craft passed from father to son.

Background to Earliest Pottery
Early modern man was a hunter-gatherer, which usually meant finding his food supplies on a cycle
based on the calendar. They would know the migratory habits of animals and follow herds of
animals, periodically killing some for food and clothing. They would also know when certain trees
would fruit, and where and when certain plants and roots could be found. They had to carry all this
information in their memories. They might set up camp for a period in sites they had used before,
which felt familiar and were safe from, for example, predatory animals or floods, and had the
necessary amenities such as water and shelter. Clearly with such an unsettled lifestyle the possessions
they could carry, particularly large or heavy ones, were severely limited. Whenever possible they
would make use of local materials and discard them before moving on. So, early containers would be
folded leaves, gourds, coconuts, skulls and bamboo. Some would be useful for solids and others for
liquids. Progressively over thousands of years man became increasingly sedentary, usually because
the climate changed to make food more available from a given location.
A very early use of clay would have been as sun-dried objects. We do not know when early man
started to use clay to make these, as they deteriorate and disappear in time. However he would have
noticed that certain soils (clays) became sufficiently hard that they could be used for various purposes
and moist clay could easily be moulded into shape. Sun-dried clay bricks were used for thousands of
years especially in areas of infrequent rainfall where buildings made of them can last for decades.
However, since sun-dried bricks remain soluble in water they can readily decompose when wet.
They are the oldest man-made building material and straw was often used as a binder (Bible-Exodus
Ch 5). They were used to build houses in Anatolia and Central Mesopotamia more than 9000 years
ago. The ancient Sumerians, Babylonians and Egyptians all used sun-dried bricks for domestic and
sometimes for public and religious buildings. In desert areas there are still examples of very large
buildings, hundreds of years old, which are made of sun-dried bricks, and such bricks are even used
today. It is also possible that some form of sun-dried clay shallow “dish” could have been used for
dry goods or to support items for roasting or baking in an open fire. It may have been noticed that, in a
sufficiently hot fire, these objects became more robust than sun-dried ones.

Sun-dried brick Great Mosque of Djenne
One of a number of so far un-provable theories of how utilitarian pottery started is based on the use
of woven baskets (which significantly predated pottery). Baskets and animal skins were used by
nomadic tribes to carry their possessions. Pottery had to wait until people became more settled
because it was too heavy to carry far. At least 25,000 years ago clay was used to smear on the sides
of such wicker baskets, which were then sun-dried to make them either heat resistant or more
waterproof. When heated deliberately or accidentally in, say, a hut fire, the basket might burn off

leaving the potentially “fired” clay container. Once pottery became practical, there is also the
possibility that wicker moulds were used to shape early clay vessels, which would burn off when
fired leaving the wicker-impressed decoration. Certainly there was a “design” link between baskets
and clay pottery, as many early pots used basket impressions or rope marks as designs. This pattern
could be made by repeatedly pressing various artefacts into the clay surface, possibly using a small
woven wicker patch.

Decorated Pots, Cord Marked 2,200 to 1,900 BC and
Wicker Pattern 500 to 400 BC both Chinese
- courtesy R&G McPherson Antiques
In time the “firing” technology no doubt developed by using stones or shaped lumps of clay to focus
the heat, improving the effectiveness of fires, also forming crude chimneys providing better draught,
which would make the fire hotter and improve the robustness of the clay object. In whatever way the
route to fired pottery progressed, it happened very early in Homo Sapiens’ development.
It is evident that pottery was discovered independently at different dates and in different places
round the world, and throughout history different cultures have made pottery objects using local
materials and traditional techniques and styles. Finding the earliest use of pottery is extremely
difficult as archaeologists continue to unearth earlier and earlier objects. Also, although dating
techniques are technically advanced, they can provide misleading or inaccurate results. For example,
complex calibration methods have to be used for the carbon fourteen and thermoluminescence
techniques popularly used today, making them error prone. Basically, before writing was invented
around 5500 to 5,000 years ago to record “history”, much is open to interpretation and conjecture.
As stated earlier, the first ceramic objects so far discovered, made by man around 30,000 years
ago, during the last glacial period, were not utilitarian but were ritualistic. Even though he was still in
the Stone Age (Neolithic), Homo Sapiens (Cro Magnon) had discovered not only how to fire clay on
bonfires, but even to make simple beehive shaped kilns. Clearly cave painting, carving images in
outcrops of clay, and small pottery, bone and stone figurines had important functions in the social life
of Stone Age man, even though these meanings have been lost in time.
It could be that they depict animals important for food or as predators, and the overtly pregnant
female figurines could be fertility symbols, as breeding successfully was essential for the survival of
the tribe. The Dolni Vestonice Venus was found in a Neolithic village in the Czech Republic along
with many fragments of other figurines that are thought to date from 29,000 years ago.

Venus of Dolni Vestonice
- source Wikipedia JbTv
It was made from a mixture of clay and powdered bone ash. Why the earliest pottery has been
found in Central Europe is not clear, and it may be that such ancient objects are widespread
throughout the old world, but have not yet been found. Certainly small female figures of later dates
have been found in other archaeological sites throughout the world, for example, in Russia dated
16,000 years ago.
Because modern man has been fixated from the earliest times with death and the hereafter, rituals
and religions have been a constant thread from those times to the present. The relationship between
religious rituals and pottery has always been strong, partly because “high quality” pottery was seen as
a valuable asset and status symbol, partly because it is inherently everlasting and partly because it is
easy to model into any shape. The driver for pottery improvement through the ages has therefore been
split between quality ritual pottery and utilitarian domestic wares. It is likely that early pottery
always had a specific function in the socio-economic structure of the people, as it was likely to be too
expensive in time to produce items for merely decorative purposes.
It is said that the single most significant material item excavated from any pre-historic site is
pottery. As pottery is extremely resistant to degradation, although brittle, it is found everywhere man
has inhabited, often in large quantities. The importance of pottery in archaeological studies is
illustrated by the fact that most archaeological cultures of the world have been named after their
predominant pottery wares, or the location they were first found. Pottery is also used extensively as a
means of determining the ages of excavated layers in early archaeological sites, as the often-pristine
pottery fragments can have characteristics of style, composition and decoration that experts, using
various techniques, can often date relatively accurately.
Early man had used fire to cook food, but while he was nomadic it tended to be baked or roasted
on open fires. There were two drivers necessary to push man into using fired clay for culinary
purposes, the need to process food differently and to become more sedentary, so that the unwieldy and
breakable pots would not have to be transported over distances frequently. The complicated link
between climate, food supply, agriculture, animal husbandry and pottery are described in the next

sections.

China and Far East (Earliest Culinary
Pottery)
Homo Sapiens is omnivorous to the extreme, and able to thrive on pretty well any meat or
vegetation, which was a major factor in their successful and rapid colonisation of the entire habitable
areas of the world using a hunter/gatherer lifestyle. The direction of development of Homo Sapiens in
different parts of the world was hugely dependant on the sources and types of food in his locality.
Until recently the earliest recorded utilitarian or culinary pottery (for storage and cooking) so far
discovered was in Japan, but new discoveries illustrate the forever changing archaeological
landscape and move the dates further back. It now appears that the earliest culinary pottery could
have arisen in China near the coldest part of the last glacial period 21,000 years ago. During this last
“Glacial Maximum” the southernmost part of China was covered by an evergreen broad-leafed forest,
Central China was a mix of conifers and deciduous forests and the north was very dry desert plains
and permafrost. Japan similarly had mixed conifers and deciduous forests in the south and sub-alpine
conifers in the north. In the more northerly areas the lifestyle was of the “conventional”
hunter/gatherer, but in the mixed forest regions further south the forest hunter/gatherers were able to
take up a much more sedentary lifestyle. People learned to exploit the forest resources very well and
were able to find some types of local food that could be made available throughout the year. No doubt
in time they would have learnt about the basics of plant reproductive cycles and tried to encourage
those plants on which they were reliant.
So, the key to sedentary life was an adequate source of food all year round, either available “fresh”
or much more likely some having been stored for lean periods such as winter or during droughts. This
required robust storage that did not decay and was insect and rodent proof. It also made salt, for
preserving meat, a very valuable commodity. Interestingly, pottery seems to have been developed first
not where food was very plentiful all year round but in an area where some food storage was
necessary to get through these more difficult times.
It could well be that the inhabitants of South China were the first really sedentary people in the
world. They also took the other huge step forward in the use of fired clay for cooking and storage
pots. Baking and roasting, which had been used from the earliest times, tends to dry and burn food,
especially vegetables. Possibly the people needed to boil acorns to make them less toxic and shellfish
to make them easier to open, or to boil nuts and wild grasses (particularly those akin to rice), meat
from the forest and fish from the rivers to soften and moisten them, and make them storable for longer
periods. This would be especially valuable for early weaning of babies on to soft food and feeding
toothless older people, permitting them to live longer and pass on their knowledge. Added to this was
the previously mentioned need for the insect and vermin proof vessels to store food for lean times.
Whatever the drivers, the latest evidence is that these early sedentary people developed the first
application of pottery allowing them to boil food on an open fire and to store it for extended periods.
In the East rice and fish predominated from the earliest times, whilst in Europe and West Asia the
diet was based on game and wheat (bread). India seems to be the halfway point between the two
cultures. Of course these preferences still exist today, which is quite remarkable considering the
elapsed time, but indicates the lasting link between cultures and food preferences.

The two factors of sedentary lifestyle and preference for boiling food led to the use of culinary
pottery at very early dates. As mentioned above, at present many claim the earliest pottery comes
from Japan around 16,000 years ago. However, there is no certainty to such ancient discoveries, and
there are others who believe it was used in China even earlier, notably between 22,500 and 24,500
years ago, in the Jianxi province of Southern China. This work was carried out by a team of Japanese
archaeologists led by Yasouda using varve analysis (the study of layers of deposits). One has to
exercise great caution regarding dating, as the Carbon Fourteen (C14) dating method, using associated
carboniferous matter, has to be adjusted to align with other dating information. At a date of 20,000
years ago this adds some 3-4,000 years. This is likely to be due to variable levels of CO2 in the
atmosphere over this long period modifying the calibration of the C14 technique.
The dates Yasouda has claimed for the earliest Japanese pottery is 18,500-20,000 years ago in the
Nagano Prefecture, a time when studies show changes in tree type as a warming phase changed the
rain and snowfall levels. The oldest Far Eastern Russian pottery is reported to be from the Khunimi
site dated to 15,000-16,500 years ago. So, pottery in Japan, Russia and also Northern China is
relatively younger than South China, possibly all related to the slightly different changes in climate
creating the more productive forests permitting inhabitants to become more sedentary at different
times. As there has perhaps been less archaeological research carried out in China compared with
Europe and the Middle East, there could well be a few surprises remaining.
Various theories have been put forward to explain the spread of pottery round the world. Clearly it
did not start in one place and radiate from there, as there was simultaneous development in several
centres. However, there was migration too. For example, it is thought that Indian pottery migrated
from China via the North East of India. Also there may have been links with Vietnam and Thailand, as
relatively early pottery has been found there, for example at Ban Chiang in Thailand where black
incised and red painted buff pottery has been dated to at least 5,600 years ago. Ban Chiang was also
contemporary with China in the use of bronze.

Early Ban Chiang Pottery
Depending on the availability of wild food, the increasingly sedentary lifestyle of man led to the
onset of agriculture – the planting of crops and the domestication of animals for food, that appears to
have started in China before 10,000 years ago. In China, early agricultural development was based on
the wild indigenous rice in the wetter South East, and millet in the drier North East and North. It is
reported that rice cultivation in the Yangtze region of China could have begun as long ago as 14,000
years, and some horticultural practices in the coastal regions of South East Asia at a similar date.
From early times rice was grown in paddy fields to trick it into growing well when wet, then having
the water removed so it seeded well believing a drought was underway. Animals domesticated or

“farmed” for food were pigs, dogs, fish and shellfish. However, as these agricultural practices
developed gradually, the placement of an earliest date of a certain technique or produce is unrealistic.
The climate changes in China and Japan during the years from 15,000 to 11,500 years ago were not
as severe as in other parts of the world, but still could have influenced the onset of food husbandry.
Also the availability of storage vessels would have favoured the development and accumulation of
particularly storable food, such as rice and other grains, for the winter. It is notable that in the Far
East a sedentary lifestyle and pottery seems to have occurred several thousand years before the
practice of agriculture, particularly in Japan.

West Asia - The Fertile Crescent
Climate, particularly climate change, has been very important in the development of plants and
animals, particularly humans. The Earth’s climate has reeled between glacial and inter-glacial cycles
for over 900,000 years. The cyclical nature of climate change has been mentioned previously. As a
reminder, the last glacial period started some 115,000 years ago, reached a peak about 21,000 years
ago, and ended some 11,500 years ago. The Earth’s orbit started to change 18,000 years ago, resulting
in the start of our present warm period. The rapid change from the end of the last glacial to the present
has been compounded by additional mechanisms such as salt gradients in the oceans. The melting of
the ice caps released large quantities of water that was picked up by the dry winds causing a
worldwide increase in rainfall. This removal of water by evaporation caused the water at the Arctic
to become saltier and denser, so it sank to the ocean depths dragging warmer water from south to
make up. This increased the conveyor of equatorial heat to the Arctic raising the sea and air
temperatures and causing further melting of the ice.
However the transition to a warmer environment was far from the gradual change imagined, and the
intensity of change varied round the world. There were some very rapid temperature cycles that had
dramatic effects on regional climate and the availability of food. In the Middle East and Europe, for
example, man had become a very effective hunter of larger animals such as mammoth and bison, but
the rapid change to warmer and wetter weather, possibly helped by over-hunting, caused them to first
move further north and then die out some 10,000 years ago.
Analysis of the ice cores from Greenland showed that temperatures there increased by 7 degrees
centigrade over a period of only 50 years! It was a stupendous task for both plants and animals to
adjust to and survive such rapid changes, and many did not. The magnitude of these temperature
changes were far worse than the present projections causing us fears over our climate change, but the
irreversible consequences do justify our current concerns. Adaptability was the secret to survival,
and humans adapted by moving to areas with greater food sources, changing diet, hunting smaller
animals and learning more about the behaviour of plants and trees – the precursor to agriculture.
A great deal of research has been carried out on the development of man in the Fertile Crescent
area of West Asia or Middle East – the region of the valleys of the Euphrates and Tigris (that is
Mesopotamia, which is the Greek for “between two rivers”, across to present day Syria and Jordan,
and on to the Nile valley.

Map of Fertile Crescent - source Wikipedia
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From about 24,000 to 16,000 years ago, which covered the coldest part of the last glacial period,
most of this region was cold and dry with coastal winter precipitation and some habitable oases in
semi-arid areas. From 20,000 to 15,000 years ago, hunter/gatherers known as the Kebarans eked out
an existence between the coast and hills, with bases occupied in winter and early spring. About
18,000 to 16,500 years ago in the area of the present Jordan and Syria, there were, perhaps
surprisingly, some large lakes, such as Lisan which was 150m higher than the present, and Nia, in the
Ghab valley of North West Syria (which is now dry). The reason for this is that until about 13,000
years ago the monsoon from the Indian Ocean penetrated to parts of West Asia, such as the Arabian
Peninsula and North-East Africa, so there was much more rain each year, but the monsoon pattern in
this region tended to change quite abruptly.
It is difficult to move our minds away from our knowledge of the climate and vegetation of these
areas today. However, there have been huge changes over a relatively short time. For example, Libya,
which we think of as pretty arid generally, was lush savannah with giraffe, elephant and cattle only
10,000 years ago. Other parts of Africa had large agriculture-based civilisations, but many have now
disappeared.
Pollen analysis has shown that some of the first wild wheat and barley grew by the sides of these
lakes in the Levant some 18,000 years ago. The Levant is the area of the present Syria, Jordan, Israel,
Palestine and Lebanon. After 16,500 years ago there was an increase in deciduous oak trees there as
the climate ameliorated somewhat, and by about 14,500 years ago the climate became significantly
warmer and wetter, and the forests expanded rapidly. Between 15,000 and 11,000 years ago CO2
levels are thought to have increased from 200 to about 270ppm, which would have favoured wild
wheat and rice, as well as trees and shrubs. Larger prey decreased and fruit, nuts (almonds and
pistachios), berries and roots became available along with small mammals such as antelope, deer and
boar. The Natufians, who were the people living in this area (South Levant) from about 15,000 to
11,600 years ago, moved their villages into the forest to live around 14,500 years ago, and their diet
became rather more vegetarian. This included the harvesting of wild wheat (grindstones for flour

have been found in this area dated to 12,000 years ago). The much more benevolent environment and
better quality food supply led to increased reproduction and the population grew rapidly. As in China,
man became more sedentary as the forest supplied sufficient food without the need for a full-time
nomadic lifestyle.
Unfortunately for the Natufians, about 12,700 years ago the temperature cooled relatively rapidly
by about 5-7 degrees C and it became much drier – a period known as the Younger Dryas, that ended
about 11,500 years ago.

Temperatures Over Past 50,000 Years source geocraft.com
These climate changes were often dramatic in this region and significant variations could occur in
only a couple of generations, causing more disruption than in China and Japan where it is thought that
this effect was much less severe in this period. The character of the forest changed so much that fruit
and nuts declined, forcing the inhabitants to seek alternative food supplies. While in the forest, the
Natufians would have acquired rudimentary techniques of plant utilisation that would form a basis to
subsequently domesticate plants. No doubt they carried out some selection to improve the food yield,
if no more than recognising “good” plants and trees and encouraging their growth at the expense of
others. Eventually though, of necessity, the Late Natufians (living between 12,500 and 11,600 years
ago) moved out of the forest to the margins of the swampy lowlands surrounding the lakes. This made
available water and the grains from wheat and barley, on which they became even more reliant to
supplement their diet, which also included birds and fish. The lakes in the Levantine corridor (the
expansion route our ancestors had taken out of Africa) fell by 150m during the Younger Dryas.
It appears that some time as early as 13,000 years ago the Natufians started to selectively collect
the better grains of wheat and plant them for succeeding crops, so they probably became the first
farming community in the West, raising wheat rather than relying on nature alone. Notably this could
well be roughly the same date as that for the first rice cultivation in the Yangtze region of China, and
the horticultural developments in the coastal regions of East Asia. Interestingly the earliest permanent
settlements tend to be found at the junctions of different environments, giving potentially greater
diversity of resources year round. Examples would be the edge of the steppe or the margins of flood
plain and woods.
The Natufians were followed by a tribe called the Khiamian between 11,600 and 10,300 years ago.
These early Neolithic people living in the Ghab Valley were burning wood for charcoal and clearing
parts of the forest. They gradually expanded into South Levant. Around 11,500 years ago the weather
started becoming warmer and wetter again. Wheat, which was now a highly domesticated Einkorn
variety, had larger seeds on tougher stalks that needing threshing to release the seeds. This was

followed by the domestication of lentils and peas, cultivated in North Syria (11,500 years ago) and
Jericho (10,000 years ago). The main animal food sources up to about 11,000 years ago in South
Levant were gazelle and deer, but from that date their numbers diminished in importance. Goats and
sheep increased rapidly, indicating that man had taken to herding and tending (farming) animals and
utilising their milk. These people developed larger villages than the Natufians, with houses built from
sun-dried clay bricks, and they became farming communities. They also seem to have made fired clay
ritual figurines. They eventually disappeared, again possibly due to climate pressures as there were
severe droughts 8,500 and 6,000 years ago in South West Asia, the Nile region and Mediterranean
Sudan, but farming communities had already begun to flourish in a number of areas such as Anatolia
(present day Turkey) and Northern Iraq (Jarmo) around 10,000 years ago.
Pottery came much later to West Asia than China, as man had different pressures and development
paths with regard to climate and food. In West Asia people ate baked bread from wheat, together with
roasted meat and milk, so pottery was not as essential as it was for boiling rice and fish, the staple
diet in East Asia. Pottery was discovered in this region several thousand years after the inception of
agriculture. The earliest pottery in West Asia was probably produced about 10,600 years ago in West
Anatolia.

6.1 Introduction
It is said that there have been six major “revolutions” in the history of mankind, namely, human,
agricultural, urban, spiritual, scientific and presently environmental. This account has reached the
second and the first glimmerings of the third.
During the last glacial maximum people were forced to congregate around major rivers as the
climate became much drier, causing deserts and tundra to spread over many inland areas. When it
became warmer at the end of the glacial period there was generally more rain and more food, leading
to an increase in population. These early concentrations of people formed a focus for development
leading to more sedentary communities, people working cooperatively and developing rituals to
reinforce group identity.
The transition from hunter/gatherer to farmer irrevocably changed human society, but it occurred
slowly and independently in a handful of areas of the world. It was always based on a few indigenous
plants and animals, and usually once man had become fairly sedentary. Even today almost all the
world’s population depends for food on a relatively small range of crops and domestic animals.
There were six main regions of the World that exhibited relatively early and sustained development of
agriculture and animal husbandry. In addition to the Fertile Crescent of South West Asia and the
Yangtse and Yellow River Valleys in China, there were the Coastal region of South East Asia, the
Indus Valley in India, the Peruvian Andes in America and the Niger Valley in Africa. The sustenance
of other regions mainly became based on small-scale farming to supplement hunting and gathering.

Ancient River Civilisations
As with agriculture, ceramic pottery was discovered independently in different parts of the world,
at different times in the past. Unsurprisingly, there is good correlation with the areas at the forefront
of agriculture, indicating that agriculture and pottery were often developed together, usually to satisfy
the need for containers for cooking and storing food. The areas of relatively early pottery
development included East Asia (China and Japan), South West Asia and India.
Civilisation is the formalisation of the interaction between people and groups, particularly the
organisation of forms of economic, social, political, intellectual, architectural, artistic and religious
life. Little of this was possible in the Late Palaeolithic when man was a nomadic hunter/gatherer with
little disposable time, but in the Neolithic, once he became mainly sedentary and started to control his
food environment, at least partially, by agriculture and animal husbandry, food became more varied
and plentiful. Good quality food storage ensured a more stable and leisurely life and man’s “standard
of living” improved significantly, relaxing restraints on fertility imposed by the previous need for
mobility. Also food was made more nutritious and safer by cooking so people lived longer. It would
give possibly toothless older people more time to pass on their experiences and beliefs to younger

members of the tribe, which became increasingly more effective with improvements in spoken
language. Once man had the basic goods for daily life he could turn to the outside world and develop
social interaction, trade and alliances with his neighbours. The virtuous circle of increased time,
information and stored knowledge meant relatively rapid development of ideas to improve their way
of life. Residing in one area for longer periods made it sensible to invest time and materials to
improve their environment, so technology improved, leading to better control of the wild animal
population, construction of shelters, more effective stone tools and weapons, and, in time, improved
pottery kilns and metal smelting. The social side was very important so rituals and symbols were
used to reinforce group identity and eventually they developed into religions. Communal activities,
such as irrigation, welded groups together, and “ownership” split into a family’s household goods and
communal belongings such as sheepfolds, barns, public buildings and fortifications.
An upward spiral of food supplies created surpluses, as crop yields increased, supporting rapid
population growth. Between 8,000 BC, when the human population of the world was made up of a
few million – mainly hunter/gatherers, and 4,000 BC, the population increased sixteenfold. People
lived in permanent villages giving rise to the pattern of village communities remaining today. Time
was now available for some people to specialise in a craft such as weaving, pottery and carving,
which meant more trading between people and communities. Usually these crafts were passed down
from generation to generation. River systems were used extensively for communication and transport.
Humans are basically acquisitive when they have the opportunity, so once goods became available
those who were able to started to enjoy amassing them. Having control over possessions permitted
some to rule over others and possessions became an aim. This is the basis of the negative effects of
what we call “civilisation” - seeking wealth and power and the imbalance of these that inevitably
leads to annexation and war. A dichotomy already existed between the “civilised” world and the
barbarian world outside. Sedentary “rich” communities would be targets for hungry wanderers to
invade. Also, the excess food in good times, which led to large population growth, might not be
sustainable in harder times, for example when climate changes caused droughts. These effects were
likely to cause people to move or be driven out of their homelands and migrate to “better” areas. In
turn these migrants might push others out of their lands so there would be a chain of displacements
and onward migrations. The onslaught of nomadic peoples eager to enjoy the fruits of civilisation
became a recurrent theme of world history. Although great fortifications were built to keep them out,
it was not until the advent of effective firearms in the 15th century AD that the balance was tilted in
favour of the civilised peoples.
It can be argued that one of the very first glimmers of civilisation appeared with the late Natufians
(10,500 to 9,600 BC) in the Levant. In a few areas of relatively intensive farming (agriculture and
animal husbandry) and pottery use (cooking and food storage technology), such as the dispersed
villages of these Neolithic peoples, the Culture developed to embrace more complex societies. Some
of these areas became the first recognisable civilisations, and their development marks the start of a
new phase of world history. They arose, apparently independently, in four widely dispersed areas:
the lower Tigris and Euphrates valleys, the Nile valley, the Indus valley (around Harappa and
Mohenjo-Daro) and the Yellow river around An-yang.
The characteristic feature of them all was the city, which now became an increasingly dominant
social form, gradually encroaching on the surrounding countryside. The city possessed many

important characteristics. A hierarchy of social (political and religious) classes developed. There
would be a complex division of labour. Literacy developed and with it a literate class (usually the
priesthood). There was often an autocratic ruler linked to a religion. Below him there would be an
“aristocracy” of priests and nobles who would control most of the land. Usually there would be
monumental public buildings. Ultimately an Empire might develop, together with the claim to
universal rule. There were also downsides to cities and urban living. Disease was more rampant and
as an example Catal Huyuk, one of the earliest cities in Anatolia, was plagued by malaria.
No doubt future discoveries will bring some surprises, however, it is already clear from the link
between food development and pottery, and its importance in subsequent social development, that the
invention of pottery is a milestone of great significance in the progress of human society.
There follows brief descriptions of three regions of the world where early agriculture, pottery and
social activity created interesting advances, but for various reasons did not have a “worldwide”
impact.

6.2 Africa
Probably the earliest pottery items from Africa are terracotta figurines found in Algeria dated to
20,000 BC.
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From about 10,000 BC the present Sahara Desert was much wetter than now, as the monsoon from
the south reached Central Sahara. Grassland developed that supported elephant, giraffe, rhinoceros,
hippopotamus and lion. There were large lakes and river systems and their imprints remain under the
sand and are apparent today on satellite photographs. One of the oldest settled human populations
lived here as fishermen besides these ancient rivers and tributaries and the lakes that provided year
round fish supplies, uniquely recognisable by using a distinctive barbed bone harpoon. They also
fully exploited wild cereals – mainly indigenous millet. It is thought that black-skinned people
migrated towards this favourable area from further south in tropical Africa sometime before 8,000
BC as the climate improved. Between 10,000 and 8,000 BC, in areas within a belt from present
Sudan to Algeria, the first inhabitants produced fantastic rock art (carvings and paintings in ochre and
red) of boats, men hunting wild animals, including a depiction of a crocodile.

Rock Art, Algeria 8,000 to 4,000 BC
Around 7,000 BC they were herding possibly the world’s earliest cattle in several parts of this
region, and their rock art changed to depict domesticated animals, particularly cattle that became
revered as the most important part of their existence, so much so that half of the pictures were of
cattle.

Cattle Rock Art - source Telespazio,
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These fishermen made some of the earliest pottery some dated to 7,500 BC with a distinctive
decoration of horizontal, wavy lines. These later developed into dotted, wavy lines created by a stick
or a catfish spine, moved horizontally and up and down. There is evidence that the first appearance of
the same dotted, wavy-line pottery in the Nile Region occurred some time later, alongside the earlier
indigenous Egyptian pottery, giving credence to the idea that Saharan pottery was one of the cultures
that was subsequently transferred to Egypt.

Wavy Line Pottery, Sudan, 8,000 to 3,000
BC-UC13972. Copyright of the Petrie Museum
of Egyptian Archaeology, UCL

Dotted Wavy Line Pottery, Khartoum, 8,000 to
3,000 BC-UC14085 and 13977. Copyright of
the Petrie Museum of Egyptian Archaeology, UCL
There is evidence that the first appearance of the same dotted, wavy-line pottery in the Nile Region
occurred some time later, alongside the earlier indigenous Egyptian pottery, giving credence to the
idea that Saharan pottery was one of the cultures that was subsequently transferred to Egypt. Later,
around 5,000 BC, pale-skinned people from Mesopotamia in West Asia arrived via Egypt, bringing
barley and a further influx of cattle and goats. They met here and merged their cultures. At its height
the area covered by these people spread from Algeria and Mali to Egypt and Sudan – larger than the
whole of Europe. The pottery culture spread widely, but the body materials varied with the locality.
They also practiced mummification of their dead a good thousand years before the Egyptians
started the practice and 1500 miles to Egypt’s west. A 30-month-old mummified black boy was
recently discovered in Libya dated to 3,500 BC, but the origins of mummification must have been
hundreds or even thousands of years earlier, as the technique was very sophisticated “eviscerated”
mummification. Evisceration entails incisions to remove the organs, and then the use of preservatives
to stop the body decomposing. This boy was buried with an ostrich eggshell necklace, indicating they
followed some form of ritual or ceremony.
Cats and donkeys originated in Africa together with dogs, apparently derived from jackals that
have not survived. Jackals were highly revered and featured as headgear in some of the rock art dated
to 4,500 BC.
The climate fluctuated with some lengthy dry and wet spells but then slowly became drier, reducing
the size of the lakes and oases over hundreds of years. Lake Chad was at a maximum around 4,000
BC and a minimum by 2,000 BC. People gradually migrated towards the Nile Valley taking their
culture with them. It is likely that, together with pottery design and mummification, the cattle cult and
the reverence for jackals were also part of the culture that was passed to the Egyptians, who
subsequently worshipped Annubis, the god having a jackal’s head. There is also said to be a possible
language link. By around 3,000 BC their remarkable civilisation had disappeared beneath the sand.

6.3 America
As stated earlier, there is evidence of Mongoloid people south of the ice pack in North America
around 13,000 BC, and some evidence in Mexico of coastal immigrants before 21,000 BC. There is
reliable evidence of settlements about 13,000 BC in Blue Fish Cave in the Yukon and the
Meadowcroft rock shelter in the North East of North America. At this time the vast grassy plains
developed, and animal life was very prolific. The rolling grasslands were teeming with giant bison
with horns spanning 2 metres, camels, moose, various large cats, mammoth and three types of
mastodon. By 11,000 BC various groups had settled in North and South America; exemplified by the

substantial village in Chile with timber buildings draped with animal hides. The southernmost tip of
South America was colonised by about the same date by hunter-gatherers exploiting forest resources,
so the spread of modern man was quite rapid. Technology developed to match local resources, so
there were the fine stone “Clovis” spear points to hunt bison on the plains, barbed harpoon heads in
coastal areas and stone tipped darts for wildfowl in predominantly mountainous areas. On the Plains
evidence of mammoth kills have been dated to 11,000 BC, but the warmer climate probably
exacerbated by human hunting caused them to die out by about 9-10,000 BC. Horses also disappeared
until reintroduced by Europeans after Columbus.
There were great problems round the world when these larger prey became scarce or died out, as
much more effort was required per kilo of meat to catch smaller prey. This put much more pressure
onto gathering plants, which in turn put pressure on people to improve plant productivity. So around 8
to 10,000 BC people in Central America started to investigate new ways of producing food and
manipulating plants – the first American experiments in plant domestication. People in some regions
came to rely on migratory wildfowl, non-migratory prey, shellfish and the local collection of wild
plants, leading to semi-permanent settlements. On the West Coast of North America and the South
East Coast of South America, fishing became the mainstay, while in Meso-America (part of Mexico
and Central America), the Andes and Amazon Basin, hunter-gathering became supplemented by early
cultivation. Far fewer animals were domesticated in America than West Asia. Turkeys were
domesticated in North America and spread into Meso-America, while in South America they used
llamas and alpacas as pack animals and for wool, and ate guinea pigs and dogs. In the Americas it
was a longer and slower process to domesticate successful food plants and much later that permanent
village farming life was achieved compared with West Asia. Both these characteristics may have
been because of the lower population density and relative quantity of available wild food.
The Americas is noted for its Pre-Columbian civilisations that were extraordinary developments in
human society and culture, ranking with early civilisations in Mesopotamia, Egypt, India and China.
Like other kingdoms and empires they progressed to create great cities with monumental buildings, as
well as refinements in art, pottery, metallurgy and writing. They went through similar cycles of
growth and decline, unity and disunity.
However, well before this development, the earliest well-defined cultures occurred in North
America around 9-10,000 BC.
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There were two distinct ones at this time, big game hunters in the Great Plains and East North
America, and a desert culture in the Western Basin Region including cave dwellers in Utah.
Somewhat later in North America there were semi-permanent settlements of hunter-gatherers in the
Mississippi basin and further east by around 7,000 BC. By 4,500 BC they were supplementing their
food with sunflower seeds and beans, and by 4,000 BC they had staple crops of maize and were
rearing turkeys for food, but other animal husbandry was largely absent. They had substantial
agricultural villages grouped around ceremonial centres by 1,800 BC
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The earliest farmers in South America were on the North coast of Ecuador, where they were
cultivating Indian corn (maize) by 6,000 BC. At this time maize had single seeds in separate sheaths,
but continual selective propagation has resulted in the multi-seeded cob we see today. Further south
east in the Amazon Basin around 3,000 BC, they cultivated manioc (cassava) to supplement forest

hunting and gathering. However, the main areas of agricultural and subsequent societal development
were to the west in the Peruvian Andes and to the north in Meso-America.
Around 8,500 BC people in the Andes were eating wild grass seeds, squash, beans, peppers and
wild potatoes and other tubers and root vegetables. Grindstones for the wild cereals have been dated
to 8,000 BC. Agriculture proper started about 4,500 BC. Cultivated potatoes appeared about 3,500
BC in the Peruvian Andes together with cotton production. By 2,500 BC they had large agricultural
village settlements with an economy based on Lima beans, potatoes and, around 2,000 BC large-scale
cultivation of maize. Around 1,800 BC there are clear indications of a more complex society and
densely populated centres had developed, together with a monumental ceremonial centre. However,
recent excavation has shown that the earliest recognised civilisation in America, the Norte Chico,
was to be found on the coast of Peru from around 3,000 to 1,800 BC. There were some 30
settlements, which featured religion, monumental buildings and textiles, but no evidence of art or
pottery. These early coastal communities (for example Huaca Prieta) depended heavily on marine fish
and shellfish. Around 1,500 BC metalworking also appeared. Reunification of the region did not
occur for several hundred years, until the creation of another major Andean civilisation, the Chavin
Culture, which lasted from about 1,200 to 200 BC, and developed a widespread religious cult.
In Meso-America there were semi-permanent villages 6-7,000 BC where they were selecting and
planting seeds, and they were supplementing their diet by eating cultivated chilli peppers, squash and
possibly beans.
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By 4,750 BC they were also selectively planting mutant forms of maize showing signs of the husks
we recognise in domesticated maize today. From 3,500 to 1,500 BC Meso-America became
dominated with settled horticultural villages, having pit houses, and with much improved maize as the
main crop, but also growing cotton, weaving cloth and making fishing nets. The villages around 1,500
BC were autonomous, but two to three hundred years later large buildings appeared and there was
significant social change with a class structure and political centralised society. This coincided with
the start of the earliest civilisation in Meso-America, the Olmec Culture around 1,150 BC. They
initiated religion and gods, gave rise to kings and classes, fought wars as well as trading over vast
distances, heavily influencing adjacent cultures. They also built large towns and cities with
significant temple complexes. Unification of the region was swift and also lasted until 500 BC. The
earliest pictographic writing was from this area in the later, Zapotec civilisation, about 400 BC.
These two cultures, Chavin and Olmec, shared knowledge of the technology for food plant, ceramic

and metallurgy, but they had quite unique cultural traditions. The Meso-Americas were noted for
writing, calendars and religion and the Peruvians for government institutions and empire building.

6.4 American Pottery
As usual pottery was developed in different regions at different times. Some of the earliest
evidence of earthenware pottery that has been found in South America, is as shards amongst large
shell middens near early villages at the mouths of the Amazon and Orinoco Rivers, dated to before
5,000 BC. Evidence of earthenware vessels have been found in Valdivia, Ecuador dated as early as
5,500 BC. Subsequent finds have been in the coastal regions from the Amazon, north through
Venezuela, Colombia and Peru. Dated from 4,000 BC there have been finds of fired clay vessels in
Guyana and Colombia, and from 2,500 BC in Peru, all in the regions of earliest agricultural
development. Ceramic figures of humans have also been found dated 3,000 BC in Valdivia. These
female figures have also been found in tombs. Peru exhibited a relatively sophisticated ceramic
tradition that is thought to have derived from its neighbours. By 1,500 BC the earthenware pottery
was highly developed artistically and technically. The Chavin culture of Peru produced characteristic
pottery from 900 BC.

Chavin culture bottle, Peru - courtesy Ancientartifax
The earliest pots in Meso-America are dated 2,400 BC. The technology was probably transferred
via Colombia. The pre-Olmec culture there, known as Ocos, made very fine ceramics including
female figures from around 1,500 BC.

Ocos Culture Figure - courtesy Ancientartifax
Olmec pottery (1,150 to 500 BC) used red pigments with incised lines and also stamping using the
edge of a stick or shell.
In North America the earliest pottery found on the East Coast (Stallings Island) was dated to 2,500
BC. This was followed by pottery from the Adena culture around upper Ohio dated to 1,000 BC.
Evidence from pottery recovered shows significant trading along the Eastern coast of North America.
There was little further development of pottery technology in America compared with other
regions. As an example they never developed the pivoted potter’s wheel. Together with their
isolation, this led to them having no impact outside their continent until very recent times.

6.5 India
The sub-continent of India had substantial human occupation from the early Stone Age onwards.
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India produced hand-made, cord impressed, pottery around 8,000 BC, firstly flat and shallow items
then deeper bowls, using relatively sophisticated kilns. The discovery of rice husks to temper clay
pottery around this date at the Koldihawa and Mahagara sites in the Ganges Basin of East India is
taken by some experts to indicate domestication of rice and its close link with early pottery, but others

question this interpretation.
However, barley was cultivated in North India around 7,000 BC. At this time to the west of the
Indus Valley, in the hills of the present Baluchistan, early settled farmers also domesticated wheat and
a variety of animals including, a little later, cattle. Although it is possible that the farming technology
was transferred from the Middle East, it is more likely to be indigenous as the dates are so similar
and the emphasis is on humped cattle rather than goats or sheep. This, possibly the first farming
culture in South Asia, was named after the first settlement discovered – Mehrgarh. This settlement
was the regional centre for ceramic production and high-quality, hand-made, slip-painted, kiln-fired
pottery was made here around 6,000 BC. Symbols were painted on some of these that eventually
contributed to a written script. Burials took place in open spaces in the settlement, with the dead
wearing ornaments, such as beads, made from bone, shell and limestone together with pottery grave
goods. Surprisingly they practiced dentistry at this early date – nine human molars have been found
with holes from 1.3 to 3.2 mm deep using flint drills.
It is of note that Baluchistan and to the east the Indus Valley region lie on the ancient route used by
successive waves of migrations from the Indo-Aryans to Huns, and later by Turks and Mughals to
South Asia over the passes in the Hindu Kush.

Pottery Beads Imitating Carnelian, Indus
Period 5,000 to 2,000 BC Courtesy
Government Museum, Chennai
The Mehrgarh people migrated to the Indus River Valley, probably because Baluchistan became
drier. The subsequent Indus Valley civilisation grew from the technological base of these people. This
settlement of the very fertile Indus Valley and its tributaries by a farming culture before 5,000 BC, led
to the ability to divert resources for later communal projects such as constructing monumental
ceremonial centres. By 4,000 BC, their agricultural technology included irrigation, the plough, and
they were producing painted pottery using a slow wheel and living in mud brick homes in walled
towns. They also produced decorative beads from semi-precious stones such as carnelian as well as
pottery imitations.
There was also a remarkable development that reached the Indus Valley from Egypt around this
time called “faience”. In the Indus Valley they were made from local materials, finely powdered

quartz, with malachite, blue azurite and powdered talc. When fired these had the self-glazing property
due to a glass being formed round each quartz grain that amalgamated to form a continuous glazed
surface.

Faience Bead, Indus Period, 5,000 to
2,000BC - Courtesy Government
Museum, Chenna
This material was also used to coat beads of soapstone. This process was probably used, as in
Egypt, as a cheaper substitute for more valuable materials such as turquoise. Faience was used for
various applications including jewellery. Soapstone is steatite, largely talc, which feels soapy to the
touch. It can be fired to form a harder ceramic, or it can be used as a component of the clay for
pottery, producing a pot more resistant to heat.

Sherds of Harappan Culture Pottery
Courtesy Government Museum, Chennai
The ceremonial centres provided the focus for the subsequent development of larger settlements
around 3,500 BC and led to the first great Indus civilisation, the Harappan Culture, which emerged
there about 3,300 BC. At this time the pottery was wheel-made Hakra ware, some of which was
incised, had brown slip on buff, bichrome or painted black on red. It showed similarities to the wares
of Northern Iran.

Map of Indus Valley - source Wikipedia
By 2,500 BC the Indus Valley had evolved into one of the three first urban areas in the world, only
slightly later than Mesopotamia and Egypt. At its height, its geographical reach exceeded that of both
these civilisations. It was similarly based on flood plain agriculture, as the cultivation of the fertile
land on either side of the Indus was able to provide enough of a surplus to support a complex urban
society. Several substantial cities were built, of which six have been identified so far. Of these
Harappa and Mohenjo-Daro (“place of the dead”), each of which had a population of between 40 and
50,000 people and were more than three miles in diameter, have been explored in most detail.
The cities were very sophisticated and exhibited knowledge of urban planning and efficient
municipal management, with high emphasis on hygiene. Fired bricks were a unique feature of
Harappan architecture. The streets, some of which were 10m wide, were laid out on a grid pattern.
Water was provided from narrow brick-lined wells in most houses, and there was a very advanced
urban sanitation system.
There were pottery pipes for drains usually within walls. Sewage water had to go into a cesspit
before going into street drains. These were brick structures in richer areas or a large earthenware pot
in poorer ones. Waste water was directed to drains from each, often two storey, house. Large fired
bricks were used to cover these drains.

Large Fired Brick - courtesy Government Museum, Chennai
They ran into main sewers walled with fired bricks and corbelled roofs (arches had not yet
emerged) high enough to stand up in, which ran alongside major streets. This sewage and drainage
system was far more advanced than any found in contemporary urban sites in the Middle East.

Staircases were made of solid brickwork and bathrooms were paved with 25mm thick bricks or tiles.
Some bricks were wedge or L-shaped shaped and others shaped as door sockets.

Socketed Fired Brick for Door Hinge
- courtesy Government Museum, Chennai
The impressive dockyards, granaries (for wheat, barley and some rice), warehouses, brick
platforms and protective walls demonstrate the advanced architecture of the Harappans. The
proportion of fired and unfired bricks varied, with most bricks in Mohenjo-Daro being fired and
looking very much like bricks today. Rectangular bricks were of different sizes but standardised
shape with length twice the width and width twice the thickness (typically 11”x 5”x 2.5”) with
levelled top and roughened underside.

Standard Fired Brick - courtesy Government
Museum, Chennai
In some cities only wet areas such as bathrooms, wells and drains were fired. Because of the
comparatively heavy rainfall sun-dried bricks were rarely used externally. Unfortunately, in 1857 the
British authorities used Harappan bricks in the construction of the East Indian Railway line,
connecting Karachi and Lahore.
The massive hill citadels that seem to be to protect the population from floods and attackers were
larger than most similar structures in Mesopotamia. The significant difference is that there do not
seem to be any obvious temples or palaces. There was, however, at least one large ceremonial bath
12 m long, 7 m wide, and 2.5 m deep, made of several thicknesses of brick and bitumen probably
used for sacred ablutions. It was surrounded by a cloistered walkway 2m wide.
Excavations at Harappa revealed burials containing dismembered remains, associated with redslipped burial vessels decorated with black paint. Very many ritual pottery objects were found, often
mass-produced in moulds, and terracotta stands were used to hold offerings. Other vessel styles were
plain pots with cream coloured slip, rare untempered black-slipped polished grey ware – smooth and

soapy to the touch, and small vessels in red, black, green and occasionally yellow. There were many
shapes including saucer-shaped bowls, tall thin vessels, chalices, goblets, dishes on stands,
perforated jars, tumblers, plates, charcoal heaters and even miniature pottery as toys for children.

Perforated Vessels - courtesy Government
Museum, Chennai

Miniature toy pots - courtesy Government
Museum, Chennai

Female Figure
- courtesy Government
Museum, Chennai
An interesting feature is that most vessels were without handles. Painted decoration included lines,
loops, intersecting circles, triangles, peacocks, fishes and leaves that was carried out in painstaking
detail, as was the incised and zigzag appliqué work. Most city dwellers seemed to be artisans or

traders, and there were special districts in the city where craftsmen worked, for example where
potters made wheel thrown pots and terracotta figures. Amazingly detailed terracotta figurines of girls
in dancing poses reveal they enjoyed dancing, but also that their modelling expertise was exceptional
and was only equalled 3,000 years later in Greece.
Other figures included the “mother goddess” (some pregnant and others with babies), rhinoceros,
bulls, rams, birds, buffalo and animal heads with horns.
Large terracotta storage urns were found, typically 1 m high and 0.6 m diameter, sometimes set in
the floor (they tapered almost to a point at the base).
There were also sets of standard weights, and jewelry such as stylised pendants depicting horned
animal heads. The numerous terracotta models of wagons might have been toys or ritual objects. They
indicated the progress of wheeled vehicles as the earlier solid wheels later showed pre-Aryan
spoked wheels, painted or in relief.

Animal Models - courtesy Government
Museum, Chennai

Large Storage Vessel - courtesy Government
Museum, Chennai

Toy Wheels - courtesy government
Museum, Chennai
There is also evidence that they played harp-like instruments. Other arts flourished and many
objects of copper and bronze have been uncovered. Bead making continued to be important using
materials such as lapis lazuli, but also pottery. A large range of smaller items made of pottery was

discovered, including a large collection of terracotta toys, rattles, balls and gamesmen.

Gamesmen - courtesy Government
Museum, Chennai
There was significant trading with Afghanistan, Persia, North and Central India and Mesopotamia,
and the bronze technology was introduced from the Middle East around 2,600 BC. Although there
were these links with other communities, a very individual culture developed. They had their own
language, and pictographic writing, the Indus Valley script that was developed about 3,000 BC,
probably a little later than writing began in Mesopotamia and Ancient Egypt. It is found on the wheel
thrown, red-ware, globular pottery of this date. Such inscriptions were dissimilar to any found on the
pottery of other early civilisation – and they have still not been properly deciphered. The script later
developed into an alphabet with 12 vowels and 18 consonants.
The Harappans were spinning and weaving cotton around 2,500 BC. They also produced the
remarkable “Indus Seals” which were delicately carved soapstone or faience tablets used to impress
marks onto clay labels used to identify produce – depictions include the dancing girls, early yoga and
possibly the god Shiva.

Faience Seals, 2,500 BC - courtesy
Government Museum, Chenna
Houses seem to be of relatively similar size, all with access to services, so it is likely this was an
egalitarian society. Technology advanced, with great accuracy in measuring length, mass and time, as
well as a keen knowledge of tides, waves and sea currents, permitting them to invent the tidal dock.
They advanced their means of transport including the bullock cart, boats and canals, and became

noted for their skills with metallurgy. By 2,600 BC they had domesticated numerous crops including
peas, dates and cotton, and had invented the plough. They had also domesticated further animals
including water buffalo.
By 2,000 BC they not only had an improved potter’s wheel, but open and closed kilns, they fired
pots upright and inverted, using slipping, cording, burnishing and painting. Topics of decoration
included geometric patterns, early religious symbols such as buffalo heads, together with fish and
leaves. This pottery was widely dispersed outside the region due to the well-organised trading
system. They continued to make a large number of terracotta figures of gods, including mother
goddess figurines. The Indus Valley Culture and the subsequent Cultures were the basis for the later
Indian Society, and in particular the major religious systems of Hinduism, Buddhism and Jainism.
The Harappan civilisation started to decline around 1,750 BC; about the same time Indo-Aryan
Nomads were making incursions into the Indus Valley. Aryans were a mainly pastoral tribe from
Turkmenistan that was much wetter and more fertile in 2,000 BC than today, so had become
agricultural. They brought with them the Sanskrit language that was the precursor to many languages
including a number of those of later India and Pakistan, such as Gujurati, Bengali and Urdu. As
examples of the subsequent widespread use of Sanskrit, the words patar and matar mean father and
mother. Sanskrit is an Indo-Aryan language that is in turn a sub-set of the Indo-European language
group, so called as it covers many Indian and European languages as well as languages such as
Romany, Persian and Kurdish. The Indo-European name came about when systematic similarities in
word forms and meanings indicated that speakers of this language group, that is thought to have
originated around the Black Sea, formed a common community before 8,000 BC that broke up as
groups migrated. Genetic and linguistic research shows that human races and languages have
developed together as a result of tribal social patterns. In tribal societies, interbreeding groups of
people develop more or less in isolation, creating their own genetic “library”, speech dialect and
eventually language.
A major cause of the Harappan demise was the climate, as it became cooler and drier, possibly
leading to the drying up of the ancient Saraswati River that flowed east of the Indus. Another
possibility is a geological event, such as an earthquake, altering the course of the river system.
Satellite pictures show the site of an ancient dried-out riverbed in line with the Harappan cities. The
Indo-Aryans probably took advantage of the collapse to migrate to the Indus Valley rather than
actually invading. They absorbed much of the Harappan culture, but also established themselves as
the dominant elite (“arya” means nobility or civilised). Because of these changes, the magnificent
cities were abandoned and allowed to decay, and the urbanisation of the Indus valley disappeared,
with a village culture returning and some of the people probably migrating to the Ganges Plain.
In the aftermath of the collapse of the Harappan civilisation, Regional Cultures developed in
Northern India. As an example an ochre-coloured pottery was produced between 1,700 and 1,200 BC
that was linked to the Harappan culture, but spread from Rajasthan into the Ganges Plain. Also white
painted black and red ware was found in Rajasthan dated to 1,500 BC. Cremation also began in the
former Harappan Cities, a practice dominant in Hinduism until today. These illustrate the overlap and
transfer between the various cultures, and many elements of Harappan Culture can be found in later
cultures.
From about 1,500 BC a new Indo-Aryan culture became apparent in India, which lasted until 500

BC. This is known as the Vedic Culture and was characterised by a new language and rituals, and the
use of horses and two-wheeled chariots. It was also a major influence in the development of the three
major Indian religions. Hinduism is considered to be the oldest extant religion. It was derived as a
conglomerate of the diverse beliefs and traditions in the Indus Valley between 5,500 and 3,300 BC,
and became crystallised in the Vedic civilisation. It spread over much of India before the rise of
Jainism or Buddhism. Although Jainism has no known founder, Mahavira Jayanti is regarded as
giving it its present-day form around 600 to 550 BC. He was a prince who renounced worldly
pleasures. Siddhartha Guatama, who was a spiritual teacher and became the first Buddha of our age,
founded Buddhism. He probably lived from 560 to 480 BC. Buddhism too is one of the oldest
religions practiced today. All these three religions were based on non-violence, meditation and
relinquishing worldly goods.
The spread of the Vedic Culture is revealed through its pottery, illustrating how valuable it is in
tracing our past. The pottery evidence shows how this Culture spread eastwards to the Ganges Basin
over the next few hundred years. Painted grey ware was prevalent between 1,000 and 600 BC in the
North Indus Valley and Central North India (centred on Delhi, Mathura and north into Punjab). This
was associated with earlier Indo-Aryan settlements in the Upper and Middle Ganges. (Grey ware has
been found all over India and appears to have spread from Iran around 6,000 BC via Baluchistan
around 4,000 BC).

Painted Grey Ware
This was followed by a red and black ware that was also found further East and South, along the
banks of the Ganges, Bihar and Uttar Pradesh. The Great Plains in the north were ideal for
agriculture, and the wealth created led to cities being built round 800 BC in the Ganges Valley, and
various Vedic influenced kingdoms were also set up by 500 BC. The red and black ware was in turn
replaced by its direct descendant – northern polished black ware- that dates from these first cities on
the Ganges. This ware spread as far south as Nasik in Maharashtra.
There is considerable uncertainty and debate concerning the relationship between the culture in
South India and that in the Indus Valley. Some suggest a very early migration from the south,
northwards, and others a much later migration from the Indus Valley to the south. There was a
Neolithic culture and language (non-Indo-European Dravidian) in South India that could well have
developed independently. While there are numerous similarities with the Indus Valley culture in
pottery styles and symbols on them, such as leaves and triangles and even bricks having the same
overall size ratio, they could have been transferred by trade and the movement of some people over

time. Certainly there was considerable maritime trading throughout South Asia from 10,000 BC, with
South India playing a major part. It is also thought that gold from Hati, Karnataka was traded widely.
This transferred Harappan technology could have persisted in South India after dying out in the Indus
Region.
Although there may have been agricultural villages producing rice as early as 4,500 BC in the
south of India, there was no urbanisation, and the villages remained mainly autonomous. Other main
crops were millet and pulses and by the third millennium BC humped cattle were the main meat
source with some sheep and goats that originated in the Middle East. However, the South Indian
inhabitants had a common culture shown in pottery, rock art and burial practices. The Neolithic
pottery of South India from before 3,000 BC was coarse red, grey and buff wares. A great deal of
pottery is currently being discovered, particularly in Tamil Nadu. This should reveal a great deal
more about the dating of South Indian pottery. One site, Athiyanellur, has recently had its pottery dated
to between 3,750 and 1,750 BC. An example is the large burial urn pictured.

Large Burial Urn with Smaller Burial Pots
- courtesy Government Museum, Chennai
By 2,700 BC burnished and incised wares were evident, some with perforated bases. Red slipped
buff and grey ware were also sometimes incised. Some pots, including the burnished grey ware, were
painted with ochre after firing. Painted wares developed as black on red slip and red on buff slip.
The potter’s wheel was used from about 2,000 BC. Burials were in large thick red earthenware urns,
as large as 1m diameter and 1.25m high. Up to 1000 urns were buried on a single site, 1m apart and
2-3m deep, with the dead placed in a squatting position inside. Smaller pottery and bronze items
were placed inside and just outside the urns. The pottery was black and red and black burnished
wares with white dotted decoration, usually as bowls, some carinated, and jars.
The Megalithic Burial Culture that started in Central Europe in the fifth millennium BC, reached
South India around 1,200 BC, and after 500 BC the Vedics expanded into Southern India. Megalithic
pottery included a red ware with black tops, visually similar to the much earlier Egyptian Badarian
wares, black burnished and red slipped wares, some decorated with symbols often similar to Indus
script.

Black Topped Red Ware - courtesy
Government Museum, Chennai
Other domestic ceramic items were tablewares, such as large platters, amphorae, unusual pottery
horns for the storage of seeds for planting in the next season and grinding tables with rollers.

Large Platter

Seed Horns

Grinding Table and Roller - courtesy
Government Museum, Chennai
The burials are particularly noted for the remarkable sarcophagi that were zoomorphic with 4, 6 or
8 legs, some with animal heads such as rams, together with a range of supporting pottery grave goods
in russet and black ware.

Six-Legged Sarcophagus - courtesy
Government Museum, Chennai

Ram’s Head Sarcophagus - courtesy
Government Museum, Chennai

Black and Russet Coated wares - courtesy
Government Museum, Chennai

Cremation Urns with Animal Lids - courtesy
Government Museum, Chennai
Perhaps even more remarkable are the burial urns containing the cremation remains. The urns were
decorated with cording and ridges, but in addition the lids were surmounted by figures of humans and
animals.

South Indian pottery was influenced during the Roman period as illustrated by their oil lamps that
previously had an odd number of wicks, but developed into even numbers following the Roman
design.

Roman Oil Lamps - courtesy Government
Museum, Chennai
Again there has been little subsequent advance in pottery technology in India from this date and the
pottery culture handed down from generation to generation in India has become relatively static.
Subsequent Indian craftsmanship has been focussed more on metalwork and stone carving.
The two regions rightly claiming the title “the cradles of civilisation” are China and The Middle
East (South East Asia / Eastern Mediterranean). They are also the regions that were responsible for
developing much of the technology of pottery up to the 17th Century AD, when it was taken over by
Europe. As civilisations became more sophisticated, their demand for ceramic goods kept apace, and
ceramic experts were constantly challenged to achieve the previously impossible. An account of the
progress of these two regions is given in Chapters 8 and 9. To understand these better it is necessary
to briefly cover the basic ceramic technology in the next chapter.

7.1 Introduction
The main purpose of this Chapter is to provide sufficient information so that subsequent chapters
can be followed and reasonably understood. Chapter 11 covers a little more of the technology and
brings it up-to-date.
Pottery was the first synthetic material to be made by man. From the earliest times of civilization
the potter has held a unique place in the social structure, serving his community by making essential
vessels for storage, cooking, drinking and ritual. The earliest pottery was relatively crude and
primarily functional, but as time went on and technology improved, the clay walls became thinner,
forms more consistent, and vessels stronger. It went on to provide a medium for the potter to reflect
the social and artistic views of the time and region in an almost everlasting medium. It also allowed
him to express the latest skills he had developed.
Jacquemart, a famous French art collector of the 19th century, remarked that “A philosopher
seeking among the products of human industry the one which would best enable him to follow through
the course of ages, the progress of intelligence, and give him the approximate measure of the artistic
tendencies of men, would select incontestably the work of the potter. Clay from its plastic nature
lends itself to the idea of modelling, and gives scope alike to the liveliest flights of imagination and
the more persevering efforts of industry. Abundant in its variety, easily procured, and consequently
devoid of intrinsic worth, it derives its value solely from the elegance of form imposed upon it by the
potter, or from the richness of decoration given to it by the artist.”
Another fan, Ser Ristoro of Arezzo wrote in 1282 AD about recently excavated Mediterranean
Roman pottery “the most noble and miraculous artefact….vases were made for many occasions by the
most noble and skilled craftsmen of old….great quantities of pieces of vases were found, buried for
over 1000 years so colourful and fresh, as if just made, so as to confound the experts with pleasure,
as if they were sacred objects, amazed that human nature could rise to such a delicacy….those
craftsmen were divine or the vases came down from heaven”
To appreciate the way pottery has developed in each region (geographic) or culture (geographic
and temporal), it is important to recognize the requirements of the time. Whether the end product was
a household or ritualistic item, the demands of progress threw up difficulties that the potters had to
solve. So the technology for the body material (or fabric), kiln design, shape (or form) and decoration
of a pottery item had to develop together. As an example, “stoneware” is a greatly improved body
over “earthenware”, but using it imposed serious limitations on decoration. “Ware” is used as an allembracing term for a set of distinguishing features of a product or range including body, shape,
decoration and/or manufacturer.
Basically the role of potters, or more broadly ceramicists, is to meet the requirements of their
customers. Rarely was clay transported far in the early days, so the potter had to discover for himself
how to manage his local clays. Making successful pots was not easy as the heaps of broken ones
(known as sherds) around potter’s sites indicate. In Jerusalem there was a gate known as the “Gate of
Potsherds”, and the Ancient Greek and medieval potters sought the aid of the Gods, the latter offering
special prayers.
A summary of the sequence of operations carried out by the potter is: to prepare the raw materials
suitable for the end product; to shape the resultant “potter’s clay” into the vessel required; to dry the

body and to fire it at the appropriate temperature and time, and to decorate it to meet the customer’s
wishes. The process is similar to baking a cake in that the prepared ingredients are mixed, shaped,
exposed to heat and decorated. Decoration could be applied before or after firing, depending on the
technology available at the time.

Chinese amphora 3,500 BC - courtesy
Glade Antiques
Historically there were pulses of cultural, artistic and technological development that sometimes
waned to the point of being lost and had to be reinvented later. An example is the discovery of tin
opacified glaze by the Assyrians in the 8th century BC, which was then lost until rediscovered in
Mesopotamia by the Moors 1,500 years later in the 8th century AD.
As a reminder, pottery is basically hard, non-flexible, brittle, not affected by heat or cold, or most
chemicals including strong acids. It is virtually indestructible but can be cracked or broken and glaze
can be scratched. There are the three broad types of common ceramics. Earthenware is the earliest
form of pottery, usually using high-plasticity clays with lots of temper, and requiring the lowest firing
temperature – around 750 to 1,100 degrees centigrade (C) for relatively the shortest time. The
maximum temperature is about 1150 degrees C; otherwise an earthenware item would slump,
collapse and melt in the kiln. It has a wide range of fired textures and colours ranging from black to
almost white and red to buff. The coarseness of the fired body depends on the grain size of the clay
and temper, and the firing temperature. After firing, it remains porous, which can be useful for
keeping liquids cool, but at the cost of them evaporating away. For this reason earthenware is
sometimes treated to make it more waterproof.

Stoneware Bellarmine 16C AD
- courtesy Louwers Antiques
The Middle East and all countries in the West were unable to take the step to produce stoneware
and porcelain that was taken by China in the Shang Dynasty (1766-1046 BC) and Tang Dynasty (618906 AD) respectively. In the West they had to persist with the more easily damaged earthenware, or
imported wares from China, until, in the case of stoneware the 12th century AD, or hard-paste
porcelain the 18th century AD, when they started to be made locally. Prior to that Western potters had
not recognised the importance of a heat resistant (refractory) clay such as kaolin as an ingredient, so
their clay mixtures would not withstand the necessary temperature without melting.
The second type, stoneware, is fired at a sufficiently high temperature to cause it partly to vitrify,
meaning some lower temperature constituents such as feldspars melt, but the shape or form is
retained. This is typically 1,200 to 1,300 degrees C that has to be maintained for several days. The
product becomes extremely hard and strong. Stoneware has a similar variety of natural colours and
textures as earthenware. Glaze may or may not be used on stoneware for decoration.

Chinese N. Sung porcelain wine ewer and
warmer 960-1,127 AD - courtesy R&G
McPherson Antiques
The third type of ceramic is porcelain, which was originally made up of white China stone or
petuntse and kaolin or white China clay. Porcelain also requires a high firing temperature between

1,280 and 1,480 degrees C, for a considerable time (days). It is a highly transformed translucent
ceramic material, impermeable but not very attractive, so it is almost always glazed. When made into
a relatively thin walled item, porcelain is highly translucent and remarkably strong.
Pottery is sometimes described as high or low-fired, and although not precise this is broadly split
above or below 1,200 degrees C. The porosity (water absorption) of the three types of pottery varies
from 0 – 0.05% for porcelain, up to 3% for stoneware and up to 10% for earthenware. This is why
ordinary earthenware is not frost resistant. Conventionally, the word vitreous is used to describe a
body with less than 0.5% porosity.
A significant characteristic of ceramics, like glass, is that they are much stronger in compression
than in tension. For example the compressive strength of stoneware is some 50 times its tensile
strength. So an ordinary earthenware flat tile on a flat surface can easily support a person, but if one
edge is raised it will crack and break under little weight.

7.2 Clay
Clay is found naturally all round the world, but some regions are luckier than others. For example
kaolin is found more frequently in tropical regions, and while kaolin proved elusive to find in
Europe, it was more common in China, where it is also very pure, almost all “kaolinite”. Kaolin is
derived from the decaying feldspar in granite as the result of eons of leaching, separating it from the
other quartz and mica constituents. The availability of the right types of clay, particularly kaolin, in
most parts of China, made the sustainable development of ceramics there that much more likely. The
Chinese emphasis on pottery meant more resources being spent to develop the technology at a more
rapid pace. From Central Asia westwards the use of metal vessels became more common, sometimes
displacing pottery in importance.
There are several meanings given to the word clay. Universally it is a natural material, mainly
mixtures of minerals such as silicates and oxides, dug out of the ground. Minerals are natural
compounds with a definite chemical composition. As you would expect, this clay is very variable.
Then there is the more scientific definition of clay, “chemical clay”, which relates to that part having
particle size less than 2 microns. This is a very important distinction as the physical and chemical
characteristics of this clay, particularly its plasticity, are key to the formation of ceramics, which will
be described in more detail in Chapter 11. The third type of clay is “potters clay”, which is used by
the potter to make his products. This is a mixture of “as dug” clay containing chemical clay along with
a number of possible additives selected by the potter to meet his requirements.
The nature of the original rock that decomposed into clay, and any impurities picked up during
natural transportation of secondary or sedimentary clays, affect greatly the characteristics of the clay.
Feldspar itself disintegrates and the alkaline components dissolve away leaving alumina (Al2O3) and
silica (SiO2). Chemists use a shorthand or special “language” to describe chemicals so that “Si”
represents silicon and “O” oxygen. When they combine chemically in the ratio of one molecule of
silicon to two molecules of oxygen they form silicon dioxide or silica (SiO2), which is a unique
material with totally different properties to the two constituents. Similarly aluminium oxide has the
ratio of two molecules of aluminium to three of oxygen. When alumina and silica combine with water
they produce a pure white clay - kaolinite (Al2O3 2SiO2 2H2O). Kaolin is the name of a group of
materials having this same basic chemical composition but different minor ingredients. “China Clay”

is the somewhat confusing name given to the purest natural clays that are all or almost all kaolinite.
The plasticity of the clay depends on the size of the clay particles, the finest (smallest particle)
clays being the most plastic. These are typically secondary clays, where the clay particles have been
reduced in size by the natural sifting and weathering processes. Plastic clays are also known as “fat”
clays and less plastic as “short” clays (compare pastry). Adding water to the dry clay produces a
sticky mass, but the water layer on the surface lubricates the potter’s hands and tools so that it can be
shaped and the clay will hold its shape. However, very fine clay on its own holds too much water and
is too “sticky”. Primary clays, found in their places of origin, are usually of lower plasticity, more
refractory, and white to buff in colour. Early on, potters tended to select clay by colour, so it neither
collapsed when being worked nor dried too quickly – greenish/blue clay was a favourite. In early
times consistency of the clay constituents was a major problem, but as time went on the quality of
materials improved.
It is common to improve the suitability of clay as dug by treating it in various ways. Clay often
contains non-plastic inclusions such as sand, shale and rock fragments, which detract from its
plasticity. While a certain controlled proportion of non-plastic material adds strength to a clay by
providing friction between the particles and aids the drying process, an excess of such inclusions,
especially large ones, will make the clay hard to work as well as causing other problems. To improve
the clay it was often dried, crushed and ground, so that unwanted inclusions could be removed by
sieving when the clay is in a dry and powdered state, by picking out by hand, or by mixing the clay
with water and allowing it to settle out, with the heavier particles falling to the bottom first. A
somewhat more sophisticated method was to use “levigation”, which relies on water to carry
particles along inclined slopes, where the larger particles (e.g. sand) drop out first and the fine clay
last. Different grades could then be mixed to obtain the clay mixture the potter wanted for his
particular product. As an example of an early preparation process, in Egypt dry clay was placed into
6 to 10 ft diameter soaking pits a few inches deep, wetted and then trampled to break up and
homogenise the clay.

Horse powered clay mill, 1888 - courtesy
Royal Photographic Society/NMeM/SSPL
The strength of the clay is improved by bringing the clay particles closer together, which involves
compression and removal of any air. This was achieved by “wedging” (vigorous kneading) or

trampling. Ageing, by storing the clay in a damp state, has the same effect – water slowly penetrates
between the clay particles and breaks them down into smaller sizes, which become compressed under
the weight of the stack of clay. Ageing is often combined with souring, which involves the breakdown
of organic matter in the clay by bacterial action. The decomposition releases amino acids that
surround and coat the fine particles and create a gel that improves the plasticity of the clay. It also
causes various unpleasant gases to be given off, making pottery manufacture a rather unpopular
activity for its neighbours. Often potteries are grouped together in specified areas in a city, or just
outside the city walls, to minimize this problem.
The workability of the clay depends on its plasticity and strength. It must take a shape fairly easily,
stand up to the stress of stretching, and support its own weight, when shaped, without collapsing.
Many natural clays fire satisfactorily with washing alone, but overly plastic or “sticky” clays need
more attention to avoid problems including cracking during drying. For example, before the clay is
worked, non-plastic materials may be added to those already present in the clay. These are usually
known as “temper” or “fillers”. They improve the strength of the clay by reducing plasticity, and
speed up the drying process because their larger grain size enables any water to migrate to the surface
to evaporate, as well as letting other gases escape. They also reduce shrinkage and warping both
before and during firing and can also usefully adjust the silica content of the clay. Among these
materials that have been used as temper are quartz sand, ground shell and bone, rock fragments, grog
(fired clay or pottery ground into small particles), chaff, grass and dung. Eraclius, writing in the late
12th century AD, describes the production of grog from strong clay when none is available, and
Theophilus (1070-1125) a Benedictine monk, describes the use of grog as a temper in the manufacture
of crucibles for metal smelting. The amount of temper added depends on the plasticity of the basic
clay and the purpose for which it is required. Clay used for making tiles, for example, is often coarse
with a high proportion of sand or grog. The tile-making process does not require plasticity, and the
high shrinkage rate that plasticity entails would be a disadvantage. However, in 15th century London,
tiles were made so poorly that they lasted only 3 to 4 years, so the potter’s guild had to set new
quality standards in 1468. Temper is usually added as the potter does the final preparation of the clay
prior to forming vessels, which entails further wedging to compress the clay and expel any remaining
air that would otherwise expand and could cause the pot to shatter during firing.
High quality clays such as kaolin are refractory materials and on their own are likely to vitrify
(melt) at above 1,600 degrees C. If one is mixed with a material having a lower melting temperature
(the flux), the refractory clay successfully retains the shape of the object while the lower melting
temperature material vitrifies and the two coalesce to form the ceramic. A flux is a substance that
promotes fusion between two or more materials. For example, potassium and sodium feldspars have
a lower melting point than quartz, so they can be used to reduce the firing temperature of a high quartz
potter’s clay. All feldspathic materials act as fluxes in pottery. They do not have “abrupt” melting
temperatures but soften as they heat up until they become a viscous mass that can cool into a glass.
The most common feldspars are based on potash (K2O) or soda (Na2O). Potash feldspar “melts” at
1,290 degrees C (starts at 1,160) and soda “melts” at 1,160. However, if the two are mixed in the
proportions soda 35% and potash 65%, the composite melts completely at 1,070 degrees C. Other
common temperature lowering fluxes are calcite (calcium carbonate, becoming CaO or lime when
heated), which when added at a level of 2% to pure quartz (melting temperature around 1,800 degrees
C) lowers the melting temperature to 1,200 degrees C, and borax (sodium borate) which is

particularly used as a flux in ceramic enamels (decorative ceramic paints) to enable their melting
temperatures to be significantly reduced. Oxides of iron are powerful fluxes, so the usual contaminant
of sedimentary clays (up to 10% in red clays) is most helpful in reducing the firing temperature (to
around 1,000 degrees C with silica).
So, in any of the ceramic bodies, each component part of the clay mixture usually serves a specific
purpose. For example, in porcelain, kaolin or China clay is the pure white powdery refractory
mineral that gives some plasticity to the mixture and allows moulded pieces to retain their shape
without collapsing in the kiln. China stone is a non-plastic, hard feldspathic material that, when finely
powdered, is the flux that melts during firing to form a glassy mass binding together the clay particles.
It is transparent in thin layers and milky white in bulk. Quartz may also be added, often as relatively
pure fine sand. It has a high melting temperature and also provides the structure and strength to
prevent distortion during firing. Of course early potters did not understand the chemistry, but by trail
and error they were able to select clay constituents that had the components to allow them to
successfully produce pots using the firing technology of the time.

7.3 Forming the Vessel “body”
Pottery vessels can be formed in a variety of ways. They can be shaped by hand, by expanding (or
pinching out) a lump of clay, or they may be built up by adding coils or rings of clay to a base, and
smoothing them together. This latter method appears to be the most popular in early times.

a) Chinese Warring States vessel showing finger marks
- courtesy Glade Antiques, b) Egyptian coiled base
sherd Dynasty 19 UC32984 - copyright of the
Petrie Museum of Egyptian Archaeology, UCL
Another method is known as “paddle and anvil”, which involves beating the outer surface of a
vessel with a flat tool while supporting the inside with a hand or a smooth shaped “anvil” of stone or
wood. This method can be used to enlarge and thin out a pot made by pinching out, coiling or any
other technique. Sheets of clay can be rolled out and cut into slabs and joined together for boxes and
oval dishes. Moulding is an ancient technique and is thought to have been used in Samarra around 6 to
5,000 BC, possibly starting with moulds made out of woven baskets. The clay would be pressed into
these, leaving the basket to burn off in firing, producing a characteristic basket weave pattern on the
pot’s exterior. Sometimes a round stone would be used to form the shape of a bowl, but later, ceramic
moulds were used. The demand for pots grew, so the potters looked for increased output, and moulds
were one way of achieving this by improving productivity and consistency, but at the cost of the
potter’s handcrafting and the uniqueness of hand made pots. Also, moulded pots appear to have been
better than coiling at resisting thermal shock, so was the preferred method for cooking pots.
To give an idea of timescales, in Egypt pinching and hollowing was carried out well before 5,000
BC, with both paddle and anvil and coiling commonly used around 4,000 BC. By 3,000 BC they were
shaping vessels on a core, maybe initially a suitably shaped large stone, and around 2,500 BC conical

fired clay moulds were used to make characteristic Egyptian bread moulds. By 1,500 BC they were
using negative moulds to make figures. The early Greeks used multiple moulds to make more complex
figures, joining the pieces together prior to firing.
Features such as feet, spouts and handles may be added to a basic vessel. These accessories can be
made by hand shaping or by moulding. They are then attached to the vessel by “luting” (using slip, a
mixture of fine clay and water with the consistency of cream, as “glue”).

a) Casting handles for cups b) Adding Handles
- courtesy Worcester Porcelain Museum
To strengthen the joint, especially for handles, the vessel wall might be worked into the clay of the
attachment. Alternatively, a clay dowel might be formed on the inner face of the feature to be attached
and pushed through the vessel wall. Sometimes handles were pierced to aid drying. To support the
wet clay of very large vessels, string was used around the maximum diameter. It was not tied but the
ends pressed into the clay. The string was removed when dry but left telltale marks in the final vessel

7.4 Potter’s Wheel
It is thought that man’s first application of rotary motion was to use log rollers to move large, heavy
objects, but that the second application was the potter’s wheel some time before it was used on
vehicles such as carts. This would date it to between 4 and 3,000 BC in Mesopotamia, where they are
thought to have first invented the cart wheel. However, it is impossible to put a single date on the
discovery of the potter’s wheel, as it has evolved over millennia and independently round the world.
Using the Middle East as an example, the wheel’s earliest embodiment was a relatively easily turned
simple mat or wickerwork base that helped the potter turn a pot for finishing the neck or rim or for
decorating (Jericho around 6,500 BC). Perhaps the next stage occurred when the lower part of a
larger vessel was made separately, possibly in a mould. When it was partially dried it might be
placed in a suitably sized fired pottery bowl to protect it while coils of clay would be built up to
form the upper part and rim, the process made easier by rotating the bowl. Over time turntables
appeared that were easier to work, one version being two flat stones, one resting on the other at a low
level and usually operated by potters squatting on the floor (probably Samarra/Halaf 6 to 5,000 BC
where there is visible evidence on the pots of rotation used to form the rims). Sometimes a wooden or
earthenware platform was attached to the top stone to make handling easier. The next development
was to ease rotation by using a pivot. A projection would be formed on one stone and a recess on the
other, akin to a circular mortice and tenon joint (Ubaid around 4,000 BC, and as a comparison in
China around 4,200 BC). These “slow wheels”, or tournettes, were more a means of fast coiling and
finishing rather than “throwing” as we know it today. “Throwing” a pot is a potentially confusing
concept, but the word comes from the Anglo-Saxon word to “twist”.

Potter’s Wheels Egypt temple of
Knum, Reign of Claudius 41-54 AD
As the simple turntable evolved, it raised the desire for better-prepared clay and more controlled
firing. These early potter’s wheels were progressively made more sophisticated, including
lubrication with oil, to enable them to run faster and smoother. Each development step makes the
production of pots more rapid and with higher quality (consistency and symmetry). The wheels were
hand driven at this point, either by the potter himself or perhaps by an assistant, often a child. This
“faster’ wheel probably appeared in Sumer around 3,250 BC, Egypt 2,750 BC and Troy in Anatolia
2,500 BC compared with around 3,000 BC in China. Such a “faster” wheel is the first one with the
potential for the centrifugal force of the pot to be balanced by the pressure of a skilled potter’s fingers
on the clay. As early as 2,500 BC the Egyptians had a pivoted wheel with detachable top and large
low wheelhead. By the late Egyptian Old Kingdom (before 2,200 BC) potters were sufficiently
skilled to be able to draw up the wall of a vessel with one hand while rotating the wheel with the
other, pretty close to “throwing” a pot. This was made easier around 2,000 BC by increasing the
mass, therefore the momentum, of the spinning wheel. A further development was to make the top
stone a working table with a pedestal and pivot so the potter could sit more comfortably or stand to
operate it, and a 1,800 BC Egyptian wall painting showed such a tall-stemmed wheel.
Amazingly, in the West the wheel was usually driven anticlockwise, but in China and Japan it was
driven clockwise. The final step was to arrange a very high momentum wheel to be at floor level with
a pedestal and worktable enabling the potter to drive the wheel with his foot (the “kick” wheel),
freeing up both hands to model the pot (possibly devised in Egypt but the date is disputed between
1,500 and 500 BC). This permitted an averagely skilled potter to readily “throw” a pot where the
speed of rotation was consistent and high enough to allow the manufacture of high quality, massproduced pots. Once the clay had been centred on the wheel it would be drawn up and squashed
down to further homogenise it. The centre would be hollowed out and the sides of the vessel drawn
up. Various aids might have been used to help the potter form the body such as the Chinese “potter’s
ring”.

Chinese Neolithic Potter’s ring 2,500-1,500 BC
Once complete a wire would be used to separate the vessel from the wheel head. Any slight

distortion on removal settles out as the clay has a “memory”; that is, the stresses and strains relieve
themselves, especially if the clay is highly plastic. Experience permits potters to obtain amazing
accuracy and repeatability of output. Kick wheels are found today in some potter’s studios and the
only embellishment is that modern versions are likely to have a ball-bearing pivot.

Potter Making Teapot on Kick Wheel-showing
even thickness
An alternative was to have an assistant turn the wheel, but most now have electric motors.

Hand Driven Potter’s Wheel - courtesy Worcester
Porcelain Museum and Image courtesy of the
Potteries Museum and Art Gallery, Stoke-on-Trent

Modern Electric Wheel - Image courtesy of the
Potteries Museum & Art Gallery, Stoke-on-Trent

Chinese Ming Double Gourd Vase
1,500-1,550 AD - courtesy R&G
McPherson Antiques
Clearly the potter’s wheel is particularly useful for making round or cylindrical objects. In
practice, a pot may be constructed using a combination of techniques. As an example, in India, pots
that have first been thrown on the wheel are then further enlarged and shaped by beating with paddle
and anvil. Perhaps the most skilful of all potters on the wheel were the Chinese. Good examples of
their skill are the double-gourd vases made from the 16th century AD onwards that were turned in
separate sections and joined together later.
The way in which a pot has been formed may be obliterated to a greater or lesser extent by the final
finishing of the vessel. Surfaces may be wiped and scraped, and walls and bases thinned down by
paring (removing slivers of clay with a knife). Rim profiles were sometimes formed using pre-shaped
bones, horn and even shaped ceramics as templates.

Wedgwood ceramic profiler - Image courtesy
of the Wedgwood Museum
As an extension of the potter’s wheel, lathes, similar to wood lathes, were used to finish the clay
vessels when they had been dried, making their surfaces smoother and more consistent. They were
used as early as 500 BC by the Greeks, and extensively by Staffordshire potters to increase
productivity at the end of the 17th century AD.

7.5 Decoration (excluding painting)

Chinese Warring States Storage Vessel
Patterned by Paddle - courtesy Glade
Antiques
Sometimes the finish on a pot is functional rather than decorative, so cooking and storage pots may
be left roughish to aid handling without dropping. Similarly bowls may be smooth to reduce food
sticking. However, there was also scope for the potter to use various methods to express his design
concepts on his pottery. The ease with which pottery can be manipulated and decorated made it a
natural medium for even the earliest artists to express themselves. Decoration may be added when the
vessel is being made, during drying or after firing. The many ways to decorate a pot usually involve
fairly simple equipment. If made with a paddle and anvil, the paddle could be bound with cord or
incised to impart the pattern onto the vessel.
Combing was used for multiple lines. Impressions may be made on the wet clay with the fingers or
with an implement such as a shell, stick or bone (possibly with a cord wrapped round it). Other
methods were to use a roulette wheel (an inscribed wheel on a pivoted handle for rolling over the
clay surface) or a stamp (similar to a seal ring, made from stone, ceramic or bone).
If formed on a potter’s wheel, a range of patterns such as horizontal or wavy lines could be made
very simply. The surface of the vessel may also be incised (scratched) while the clay is still wet or
more often in the partially dry state.

Chinese Vessel with Stamped Decoration courtesy Glade Antiques
From 3,000 BC onwards clay “motifs” were applied to vessels. They could be simple strips,
pellets or pads of clay fashioned by hand or moulds, or more elaborate with details incised or
impressed. This method became common from 2,000 BC when faces and arms were also attached to

vessels as decoration. The use of applied relief decoration made out of thin sheets of clay attached to
the vessel surface is known as appliqué.

Chinese Liao Vase with Appliqué
decoration - courtesy Glade Antiques
Another method of achieving a relief pattern was called Barbotine and was popular during the
Roman era. Viscous clay is “iced” on to the vessel surface as in cake decoration to achieve a relief
decoration.

Roman Barbotine decorated Terra Sigillata
- source Koln Museum via Wikipedia
Other forms of decoration involve the elaboration of techniques for finishing the surface of a
vessel, such as polishing, burnishing and slipping. Polishing is carried out on the wet clay with a
damp soft cloth or similar, which removes some of the surface roughness, bringing smaller clay
particles to the surface and aligning them. Polishing can also be performed after firing to improve the
surface appearance. Burnishing was used from the earliest times and is carried out by rubbing the
partially dry but unfired surface of a pot with a tool such as a smooth pebble, bone or cloth to
produce an attractive shiny surface by compression and alignment of the clay particles also producing
a denser, much less porous surface. The entire pot did not have to be burnished as the technique was
sometimes used to form patterns. Slip may be applied by dipping, painting or wiping over the surface
of a pot to give a better-looking smooth finish that is easier to decorate. Because slip is viscous it
helps to conceal any imperfections in the surface such as protruding inclusions in the clay. It can also

reduce the porosity of the pot by sealing surface pores. It was also used to change the background
colour. It was difficult for ancient potters to make pottery bodies using white clay, so darker bodies
were covered in white slip so they looked white, and when this slip was dry they might apply another
contrasting slip for decoration, possibly while rotating on a wheel. Patterns scratched or incised
through a contrasting slip are known as sgraffito decoration. Here the slip is incised to reveal the
underlying body so that after firing the pattern is revealed as body colour lines against the surface slip
colour background.

Chinese Sung Pillow with Sgraffito
Decoration - courtesy R&G McPherson
Antiques
“Slip-trailing” is where the slip is dribbled, poured or squeezed onto the pot to create a decorative
effect. The slip often melts becoming glassy while the ceramic body fires conventionally.
Piercing, also known as reticulation, is used for decoration, and is usually carried out when the pot
has dried. It was quite rare, but was practiced in China during the Ming period when it was known as
“demon’s work” as it seemed to take magic to produce.

Chinese Ming Reticulated Porcelain bowl
- courtesy R&G McPherson Antiques
Elaborate piercing was also practiced in Britain on stoneware in the 18th century and on porcelain
in the 19th and 20th centuries. Cut-outs were sometimes triangular to give the appearance of a lattice.

Egyptian Zoomorphic Duck Juglet, Incised and
White Filled UC 13479 - copyright of the
Petrie Museum of Egyptian Archaeology, UCL
Some pots are made wholly in the shape of animals, known as zoomorphic, or humans, known as
anthropomorphic. Some types of decoration may have a functional aspect, for example, clay strips
that appear decorative may be applied to strengthen a vessel at a particularly weak point. In practice
several decorative techniques are often combined on a single pot.

Cookworthy Dish with Stiffener - reproduced
by Permission of Plymouth City Council
Museums and Archives

7.6 Drying
At a microscopic level, clays have a sheet-like form, therefore a high surface area to volume ratio.
When mixed with water, some of it is chemically attracted to the surfaces of the clay particles forming
stable water films, so it takes more water to wet them and more energy to dry them out. Before a pot
can be fired, it must be thoroughly dried to prevent the free and surface water, also known as ”water
of plasticity’, in the clay turning to steam in the kiln and shattering the pot. Drying starts at the surface
and moisture migrates there, but reaches a point when it balances and naturally stops. Temperature,
atmospheric humidity and movement of air past the pot are factors affecting the rate of drying. A
porous body dries in minutes sufficiently to handle. Once most of the unbound water has been
removed, the clay particles come into contact with each other and generate friction, providing
rigidity, and the partially dry pot is described as “leather-hard”. It still contains the chemically bound
water and a small amount of water in the pores, but it cannot easily be reshaped. Leather-hard items
are reasonably robust and can be polished and decorated carefully without damaging them, and this is
the stage attachments such as handles can be applied. Further drying causes the remaining unbound

water in the pores to evaporate and diffuse to the surface and is replaced by air. However, it becomes
increasingly difficult for this unbound water to migrate to the surface, particularly in very plastic
clays having small particle size. When this process is complete the pot is described as “dry” as
opposed to leather-hard. Sponging will remove blemishes from a leather-hard item, but a dry one
requires “fettling” (scraping with a tool). Although it seems a simple process, drying pottery was a
difficult task for earlier potters, as the Mediterranean weather is often too dry, causing cracking, and
the Northern European weather too wet and cold to dry at all.
Removing the water from the pot causes it to shrink so it has to be slow and even, otherwise
cracking or distortion will occur as the drier parts, having lost more water, are subject to greater
shrinkage. Typically this takes 2-3 days, however, there were laws in ancient Athens that decreed
building bricks had to be dried in the sun for 5 years to ensure dimensional stability! Managing the
shrinkage can be a problem, as, depending on the type of clay, a pottery object can shrink on drying by
around 5 to 15%, with bodies made out of fine clays shrinking the most and needing the longest to dry.
As an example, with a complex model, such as the Worcester Arab Stallion that needs 38 different
moulds to produce, 4 to 6 weeks has to be allowed for drying prior to firing. It has to be propped to
prevent the legs from bending and the model from collapsing before it dries out and during firing.
Because of shrinkage, the props must be made of exactly the same clay as the model so that the props
shrink together at the same rate and do not themselves cause the model to distort.

7.7 Firing
Firing is effectively a way of turning the clay back into stone, but in the shape dictated by the
potter. Water is actually contained at three different “levels” within the structure of the clay used to
make pottery, from the previously mentioned free and surface-bound water, loosely holding the clay
particles, making it wet and malleable, to that chemically locked up within the crystal structure itself.
The earliest stage of firing involves a slow and gradual rise in temperature to drive off any remaining
water on particle surfaces at around 1-200 degrees C. The water may be turned into steam and the
high-pressure could shatter the pot if the temperature rises too quickly. Simple low-fired pottery is the
product achieved when clay is heated to a high enough temperature to drive off the chemically bound
“water of crystallization”, requiring between 450 and 760 degrees C. Again the temperature must be
controlled or pressurised steam will be generated. The clay goes through an irreversible process and
its physical properties are changed. It becomes hard and water resistant, although porous, and its
colour is often altered, depending on the amount of oxygen in the kiln gasses. At this stage none of the
constituents have melted and so this low-fired earthenware is unvitrified pottery. If the temperature is
raised further, to a maximum of around 1,100 degrees C, some of the lower melting temperature
material (flux) melts and fills some of the minute gaps and pores, cementing the other constituents
together so it is partly vitrified, but too much and the pot might weaken and collapse. Earthenware can
therefore come in a range of qualities from low to high-fired. Earthenware cooking vessels can last
longer if coarsely fired with less vitrification, as the larger voids allow them to withstand heat
changes and cracks may terminate on voids and not propagate to become catastrophic, even though
basically it is weaker than a more highly vitrified vessel.
If the clay has the right refractory properties, and heating is continued, the higher temperature melts
more of the flux so it coalesces and further wets the remaining components, some of which also partly
dissolve, causing the material to become increasingly vitrified. If this vitrification happens at a

temperature above about 1,200 degrees C the product becomes stoneware. If sufficient molten liquid
is present all the pores are filled and a completely dense, vitrified material is formed. At higher
temperatures the molten silicate liquid can start to recrystallise into different forms of crystalline
material, eventually becoming porcelain containing mullite crystals. If the firing temperature becomes
high enough all the crystal structure will be completely destroyed and the resultant is an amorphous
glass, so a ceramic results from a process where the chemical reactions are not allowed to proceed to
completion. Conventionally the temperature is raised to the “maturing point” of the ware, that is the
temperature aimed at producing the densest structure below the melting point of the body. Firing is
also a function of time, with lower temperatures requiring longer times to complete the
transformation, so the temperature has to be held for a minimum time to achieve a properly fired pot.
In Neolithic times pottery was fired in primitive bonfires with the pots encased in the fire, or in
pits so that the ‘walls” retained some heat or in slightly more sophisticated “clamp kilns”. In the latter
the pots were stacked on the ground or in a depression; fuel, including wood, leaves, straw and dung
was packed round the pots and over the top of them; and the whole was encased in turves or plastered
with mud, apart from a few air holes round the base and a chimney at the top. In these early days it
was quite difficult to achieve more than a few hours at 7-800 degrees C, producing crude
earthenware. This method was abandoned when the significant advantages were recognised in
separating the fire itself from the pots in the kiln chamber. This permitted further fuel to be added as
firing progressed, and prolonged firing became possible. Sufficient time at a given temperature is
vital to achieve the right end product, and as an example of the demands on the potters, porcelain
would require some 8-10 days at around 1,300 degrees C to fire properly. The greater control of
firing conditions that can be achieved with such improved kiln structures allows the gaseous
atmosphere in the kiln to be varied; it gives more even firing; consistent pot colours; reduces surface
blemishes and can achieve higher temperatures.
The atmosphere created in the kiln is important to the firing result. Kiln atmospheres can be
oxidizing, with a good flame and draught and plenty of oxygen present, or reducing. To achieve the
latter the flow of air is restricted by closing the kiln doors, then the flames are damped down, perhaps
by throwing wet wood onto the fire. This causes the oxygen in the atmosphere to be reduced
significantly with the increase in carbon monoxide needed for the reduction process. Reduction was a
very common technique the Chinese used to give a great diversity of colours and effects. As an
example, in a reducing atmosphere any red ferric oxide (haematite) is converted to black ferrous
oxide. The latter is also a stronger flux, thus lowering the melting temperature. The colour change can
be reversed if cooled in an oxidising atmosphere. The final colour of an unglazed pot depends on its
chemical composition and the firing regime. When fired in an oxidizing atmosphere, a clay high in
iron will turn red or brown, while one low in iron will be white or pale buff. When fired in a
reducing atmosphere, a clay high in iron will turn black or dark grey, while one low in iron will be
pale grey. Organic matter within the clay will remain as carbon in a reducing atmosphere, as there is
no oxygen to burn it out, and this will also darken the colour of the pot.
Stoneware usually contains high iron content, up to 8%, and after firing in a reducing atmosphere
produces colours from purple to grey. An oxidising atmosphere produces reds, browns and yellows.
Porcelain usually only contains 0.5% iron, but oxidation would result in a grey/yellow colour so
reduction is used to achieve a bluish tint. Pottery kiln development went hand-in-hand with metal

smelting technology, each benefiting from the other. Kilns were used quite early on in the Middle
East, Egypt and India, but achieved a lower temperature (8-900 degrees C) than those in China,
where higher temperatures were needed to produce stoneware and porcelain. Fewer ancient kiln
remains have been discovered in these other countries compared with China, presumably because
they were smaller, less significant structures.
Firing can cause expansion and/or shrinkage but to a lesser extent than drying, perhaps up to
another percent or two. Shattering of pots through the generation of steam has already been noted, but
this also happens if the clay has been poorly “wedged” so air pockets remain within the clay to
expand and produce high pressure on heating. There are often stresses set up in the body during its
forming that can cause deformation during drying and firing, and mechanical forming can introduce
more stresses than hand throwing. Warping of the pots within the kiln often occurs if there is
inadequate support during the stage in the firing when the body becomes soft. This can also be caused
by uneven distribution of heat within the kiln, and there may be even more distortion if the pots are
fired above their maturing point and so allowed partly to melt. Some pot forms are particularly liable
to distortion and need special attention in the kiln, such as the “shoe” used to keep open the mouths of
sauceboats. Round hollow wares (cups, bowls) can be inverted over a dome-shaped support so as it
shrinks it rides up the support, remaining circular. Plates can be stacked if not glazed, with layers of
sand or alumina between.
After the firing, the pottery must be cooled slowly, as too rapid cooling, or the impact of cold air,
may cause the pots to split or flake. If this happens the pots join the mass of wasters, or defective
pottery, which characterize the rubbish heaps of potteries. However, these waste heaps now form
extremely useful information to identify the source of wares when historic potteries have
disappeared, often in the development of large cities, notably, in the case of Britain, in London and
Liverpool.

7.8 Glaze
The discovery of glaze probably occurred before the discovery of glass, although glaze is in fact a
thin covering layer of an amorphous glassy material, predominantly made up of silica. In principle
glazes reach their melting point but slips and paints may not. The raw materials of the glaze are
applied to the ceramic body and dried, and they form the glaze on the surface of the body during
firing. It is likely that glaze was an “accidental” discovery, such as ash with an appropriate
composition falling off the kiln roof on to pots and “glazing” them, or a lucky coating of slip with a
low melting point. Some clays and some slips become naturally “glassy” on their surfaces when fired
and are almost “self glazing”, and some early glazes might well have been due to this effect rather
than the deliberate application of glaze. Examples are Egyptian Marl clay with high silicon content,
Roman, Samian, polished red ware (using an illitic slip) and the shiny black slip paint used on Greek
black and red figure ware. Glaze can have functional and decorative uses. Functionally it can make a
porous (earthenware) pot waterproof, making it useful for a greater range of uses, for example
holding valuable liquids. It makes the item more pleasing to the eye, more hygienic, more resistant to
chemicals and often mechanically stronger. It also permits new forms of decorative effects as well as
making the surface glossy, potentially adding a host of colourful effects and variations of glaze
texture.

Spanish Majolica Import 16th Century source Hampton Court

Dipping Plates into Glaze - courtesy
Worcester Porcelain Museum
Glaze may be formed by adding dry materials directly to the surface of the vessel, or applied as a
suspension of fine particles in water. It can sometimes ease preparation and application, and in some
cases be essential, for the raw materials that form the glaze to be initially “fritted” or mixed dry and
fused in a crucible to form a glass or frit. In ancient times sand, lime, soda or potash and colourants
would be heated slowly in open ceramic pans, forming a sintered glassy cake, with the pigments
absorbed into the glassy mass. Amongst the advantages are: (1) some useful components of glaze, for
example oxides of boron, are soluble in water and therefore difficult to form into a slurry of ground
solids, but fritting makes them insoluble, (2) having been pre-melted into a glass the subsequent remelting temperature is reduced, and (3) fritting poisonous constituents such as lead oxide makes them
safer to handle, as many potters suffered from lead poisoning in the early days. The fritted material is
then ground to a fine powder, mixed with water and applied to the pot. Suspended glaze can be
applied with a brush or the pot can be dipped in a tank of glaze.
When fired, the glaze melts and fuses with the ceramic body. If the raw glaze is applied as a

powder, firing can result in a blotchy appearance with a number of small glaze-filled craters where
larger lumps of the material have etched into the body of the pot. A smoother, better quality glaze
results from its application in suspension. Early glazing was often limited to part of the pot, usually
outside on the shoulders.
There are four principal kinds of glaze: alkaline (feldspathic), lead, tin and salt. Alkaline, lead and
salt glazes are basically transparent, while tin glaze is an opaque white. It is more accurate to
describe tin oxide as an opacifier as it is added to other glazes, particularly lead, to make them white
and opaque, usually to hide the colour of the body and blemishes such as inclusions, iron specks or
air bubble “blisters”. As glazes are predominantly quartz (silica)-based, a flux has to be added to
reduce their melting temperature. Alkaline glazes were the earliest glazes, first used in the Middle
East. They were initially associated with the production of faience, but started to be used on pottery
around 2,000 BC. They are generally used at higher temperatures (over 1,150 degrees C) and have
alkaline fluxes to reduce their melting temperatures including soda (Na2O), potash (K2O), lime
(CaO) and/or lithia (LiO). One reference to an ancient alkaline glaze cited its composition as 50%
silica, 40% soda and 10% lime, producing a melting point of 932 degrees C, and another gives the
wide range of constituents in ancient alkaline glazes as: silica (50-80%), soda (2-17%), potash (14%), alumina (1%) and zinc oxide (trace), with copper (9-19%) as colourant. These early glaze
constituents were often fritted before being applied. Feldspathic glazes were used on stoneware and
porcelain in China. They were typically made of kaolin with a little lime and potash as fluxes and
were similar to alkaline glazes, but had a higher melting temperature. Particularly fine pieces using
feldspathic glazes in China were the green celadon wares.

Chinese Sung/Yuan Fluted Celadon Bowl courtesy Glade Antiques
Lead glaze was discovered a little later and is a lower temperature glaze that can readily be used
on earthenware. It was also probably first discovered in the Middle East (Mesopotamia). Lead
sulphide (galena) was probably used by the ancient Babylonians for glazing pottery by dusting or
painting on to the biscuit body. This lead glaze had a low melting point and fused with the silica in the
clay to produce the shiny surface. However it was a soft glaze that decayed with time and became
dull. The Egyptians also used lead glazes. Many early glazes contained some lead, but at relatively
low levels. Later high-lead glazes used by the Romans from the first century BC usually contained 5060% lead. Examples are lead oxide 60%, silica 40% or lead oxide 95%, silica 5% - melting
temperatures 661 and 526 degrees C respectively; and lead oxide 80%, silica 15%, boric oxide 5% melting temperature 485 degrees C, showing the effect of boric oxide. The Chinese Eastern Han

Dynasty (25-220 AD) used a green coloured lead glaze on earthenware very successfully. Lead
glazes volatilise (evaporate) at 1,150 degrees C so they cannot withstand high firing, and cannot
produce the fine colours and brilliance of alkali glazes.

Babylonian Glazed Bricks from Procession
Street 604-562 BC - source Archaeological
Museum Istanbul

Chinese Han Green Glazed Vase - courtesy
R&G McPherson Antiques
Tin opacified glaze was also a Mesopotamian discovery, and was used by the Assyrians to coat
decorative brickwork. The tin glaze technology was then lost until it was revived in the 9th century
AD in Mesopotamia when tin oxide was added to a hybrid lead/alkaline glaze. In the 10th century AD
Islamic potters used it extensively.
The usual method of glazing earthenware was to first fire the item to the “biscuit” state – fully fired
but unglazed. It would then be coated with the lead, alkaline or tin glaze and fired a second time at a
lower temperature, which had to be low enough so the body of the item did not melt, but high enough
to fuse the glaze onto its surface. “Eraclius” also describes methods used for glazes. One for lead
describes how the surface of the pot is prepared by coating it with a paste of wheat flower and water,
and then sprinkling it with powdered lead to give a yellow glaze. To obtain a green glaze the lead is
melted in a pot and stirred until the oxide is formed, then copper or brass filings are mixed with the
lead oxide and applied as for yellow. Not the safest process for the poor potter!
Stoneware and porcelain glazes could be applied to the leather hard body (unfired) and both body
and glaze fired to the same high temperature, as was done in China, so it was potentially more

economic having only a single firing. In this case the glazes had to be of a material that melted at a
temperature slightly lower than the maturing temperature of the body, so that it melts and flows over
the surface before the body changes state. However it cannot have such a low melting point that it
flows off the body or volatilises.
The discovery of “salt” glaze is a mystery, it may have been a culinary accident with cooking and
firing becoming mixed up, although it is suggested that it was the use of salted herring barrels to fire a
kiln. The effect is best on stoneware with high silica and iron. Salt glazes are achieved by adding
common salt into the kiln at the maximum temperature. It splits into sodium and chlorine, the sodium
reacts with the surface of the body to form sodium silicate glaze while the chlorine disappears up the
chimney. It is rather more difficult to achieve a high quality glaze using salt as it tends to be pitted,
resembling orange peel. The addition of red lead to the salt improved the finish. Adding pigmented
slips to the stoneware body can colour the otherwise colourless salt glaze. In Germany in medieval
times the potters initially achieved a yellow to rich chestnut finish, and later they used a cobalt wash
before firing to achieve a blue colour. Salt glaze was probably used in Europe on stoneware as early
as the 13th century AD.
Generally, while feldspathic glaze was used on stoneware in China, salt-glaze was used on
stoneware in Europe starting in the Middle Ages.

Chinese Vessel with Crazed Glaze
- courtesy Glade Antiques

Chinese Qianlong Celadon Ware with Crackle

Glaze - courtesy R&G McPherson
Antiques
The colour of an initially transparent glaze once fired depends on the glaze type and condition of
the clay at the surface of the pot with which it has reacted. If the pot is coated in an uncoloured lead
glaze, then the resulting colour after an oxidizing firing will vary from pale yellow in the case of low
iron clays to amber or brown with high iron clays. With a reduction firing, it will vary from pale
yellowish-green on low iron clay to dark olive green on a high iron clay. The glaze almost always
fuses to the body, so it is important to try to match the coefficients of expansion of the body and glaze
as near as possible to reduce the likelihood of the glaze cracking and the surface of the pot becoming
“crazed”. However, alkaline glazes are prone to craze because of their relatively high temperature
coefficient of expansion.
The Chinese sometimes deliberately induced this crazing of the glaze as a decorative device.
Earthenware, being porous, absorbs water over time that expands the body also causing the glaze
to craze.
The earliest earthenware was always unglazed, as the glazing technology did not exist. However
since then some wares are deliberately left in the unglazed or biscuit state, to keep liquids cool,
especially water, and for general cooking applications. Perhaps the most notable unglazed stonewares
were the Chinese Ming Dynasty teapots from Yi-Hsing, early Meissen red stoneware and Wedgwood
fine-grained Jasper ware.

7.9 Painting
There are three basic methods of painting ceramic pots, using a wash, slip or coloured glaze. A
wash is a mixture of a coloured pigment (metal oxide) and water. A slip used for painting is a mixture
of clay, metal oxide for colour and water, so it is usually more viscous than a wash, but the distinction
between the two is not very significant. A slip could be made from a clay of a different colour to the
pot, the contrasting colours becoming a decorative feature without separately added metal oxide. The
earliest pottery coloured slips/washes used to colour pots from before 5,000 BC were achieved this
way, by seeking out clays having different natural colours because of the various metal oxides they
happened to contain. The earliest washes/slips were applied using fingers or crushed reed brushes
before or after firing. Gypsum was sometimes used after firing to give a contrasting white colouring,
especially to highlight incised decoration, but any after-firing colouration was liable to wear.
Later, as the technology developed, the pigments were added from other sources. If applied before
firing, heat resisting slips high in iron, manganese and, later, cobalt were used, giving
yellow/red/brown, black/purple and blue colours respectively. Sometimes the slip would be used as
an overall cover for the pot, called the “ground” onto which further coloured decoration could be
applied. Slips were not only useful to cover blemishes in the original body surface, but also white or
cream slips were used to hide the red earthenware body beneath, giving a good contrast for any
further painting and later to imitate Chinese porcelain. Slip painting of designs was used very early
on, with some fine work being carried out before 3,000 BC in Mesopotamia and China.

Chinese Kangxi Sancai Fu Dog or Buddhist
Lion - courtesy R&G McPherson Antiques
Similarly, clear glazes could be coloured with metal oxides thus providing two functions, glaze and
colour. The advances in metal smelting increased the knowledge of metal oxides, greatly assisting the
development of pigment technology. The various additives are frozen in suspension when the glass
layer is formed. Colours achieved depended on firing conditions and type of glaze. As examples,
copper gives a turquoise colour in an alkaline glaze and green in a lead one, while iron produces
black or red if oxidised or pale green (celadon) in reducing conditions. They could be painted onto
the biscuit body after firing, usually using a lead glaze base that was then refired at a lower
temperature, around 950 degrees C. There is a variation of this technique, again used by the Chinese,
which was to use a number of different coloured glazes to form a design directly onto the biscuit
porcelain rather than cover the whole item with one colour. The glazes would run together a bit in
firing, but this was sometimes considered attractive. These lower temperature glazes cannot be
further overglazed, as the necessary firing temperature of this overglaze would burn them away. In the
7th and 8th century AD Tang China, this technique, using iron, copper and then cobalt colouring,
created the famous green, yellow, brown and sometimes blue coloured Sancai pottery. This technique
reappeared and became popular in the 18th century.
Subsequently, coloured glazes have been used widely on earthenware, stoneware and porcelain.
Various effects can be obtained with coloured glazes, as they are more intense in hollows and thinner
on edges and this can produce attractive patterns. Also allowing the glaze to run down pieces can
give interesting effects.
There are two main techniques of painting and glazing a pot: - underglaze, where the unglazed fired
or unfired body is painted and the glaze applied subsequently, and overglaze where the body and first
glaze have been fired and the painting is on top of this first glaze. Occasionally a third technique is
used, where the item is painted on unfired glaze after it has been dipped and dried so that glaze and
paint are fired at the same temperature. If underglaze painting was used on earthenware (using for
example cobalt for blue) it would be applied to the biscuit body. Syrian potters developed underglaze
technology using several colours under a transparent alkaline glaze in the early 12th century AD. This
technology was transferred to China where it was used on porcelain to create the Yuan cobalt blueand-white wares in the 14th century.

Chinese Yuan Early blue and White Bowl
- courtesy R&G McPherson Antiques
The design was painted on the body before glazing and firing if the piece is to be fired only once,
as was usual in China. If it was blue and white ware, the blue cobalt oxide coloured paint was
applied to the leather-hard body, the clear feldspathic glaze thinly applied, and the whole object
finished with one firing at intense heat. Otherwise the design is painted on the fired biscuit porcelain
body, which is then glazed and fired again. Only the Chinese were completely successful in the use of
underglaze decoration on porcelain, and then limited to cobalt for blue and copper for red. Other
colourant oxides cannot survive the high temperatures needed to properly fire these high-temperature
bodies.
When coloured, low-temperature glazes were used over the glaze on earthenware they would be
painted onto the fired, glazed body and fired for a third time in a low temperature kiln. This would
fuse the second to the first glaze as the coloured glaze melts but the first glaze only softens. This is
achieved by adding more flux to the metal oxide coloured glaze to lower its melting temperature.
These coloured glazes are also referred to as “enamels”, and in the past used lead as the low
temperature flux for overglazing, fired at a temperature of 7-900 degrees C. Typically the glazes are
10 to 20 microns thick. The earliest overglaze painting occurred around the 12th century AD both in
Persia on earthenware and in China on stoneware. At first the most common colourants used with
low-fired, lead-fluxed glaze were copper, which gives a rich apple green to dark green colour, and
iron to give reddish-brown or brown. However, as they are subjected to a lower firing temperature
these metal oxide coloured glazes can have a much greater variety of colours.

Chinese Jin or Yuan Polychrome Dish with
Buddhist Lion Decoration - courtesy
R&G McPherson Antiques
For example, manganese produces purple, cobalt blues and antimony provides an excellent yellow.
The enamel may be suspended in a medium such as “Gum Arabic”, linseed oil or turpentine to help
application. However, it is difficult to add another glaze over these enamels to further protect them,
as any subsequent firing would have to be at such a low temperature. To maximise the potential
decorative effect, pots are often found with both under and overglaze decoration.
Lustre ware is another development of Islamic potters in Mesopotamia around the 9th century AD,
originally based on glass decoration in Egypt around the 7th century AD. It gives a very attractive
metallic sheen caused by metal oxide particles formed within the glaze surface. It is produced using a
suspension of very finely powdered gold, silver, or copper, together with a refractory clay, with gum
to bind the mixture together. It is applied to the previously fired and glazed object. On a further lowtemperature firing in a reducing atmosphere high in carbon monoxide, an iridescent sheen is produced
and the refractory material is just brushed off. Gold would give a metallic purple colour, silver a pale
yellow and copper a range from yellow to brown.

Hispano Moresque Lustre Majolica courtesy Glade Antiques
Although it was difficult to get gold to stick on earthenware, some gilding was used in earlier
times. The gold would be powdered and mixed with a medium to assist in application. In ancient
times it was applied mixed with honey, and fired at around 600 degrees C. The medium burns off
leaving the gold precipitated out ready for burnishing.

Reserved Plate Awaiting Painting courtesy Worcester Porcelain Museum
A “reserve” is an area on the pot that is left white while the surrounding areas are coloured as the
“ground” (background). This is left for artists to paint motifs and scenes subsequently. The reserves
can be achieved by masking them from the overall ground colour using a paper cut-out or resist,
which can be as simple as sugar dissolved in water.

7.10 Craftsman Potters
Early on, many people would have produced basic earthenware pottery on an open fire and it was
conventionally a task for women and children. Once the technology of clay preparation, wheels, kilns
and glazing developed, the specialist craftsman potter became necessary to manage this technology,
and this full-time job was taken over primarily by men. Some of these specialists would then spend
time experimenting to improve their techniques and pass on developments to other specialists,
causing continuous technological improvement. As society became more sophisticated and higher
technology required greater skills, the potter’s job was split so that specialist craftsmen developed to
make the pots and others to decorate them, and even narrower specialisations developed.

7.11 Pottery in Archaeology
In the opinion of many, pottery was the earliest and most important invention by man. Certainly for
historians and archaeologists it is the most significant artistic artefact, giving as it does clues to the
social organisation, economy, cultural development, ritual and relationships with neighbours. Pottery
has been called “the calendar of prehistory”. Broken pieces of pottery (sherds) are everlasting, and
large quantities exist wherever man has settled – either broken during production or later during use.
Some complete items are found, mainly in tombs and graves. In any archaeological excavation pottery
sherds are likely to be the most common item unearthed. Until the end of the 19th century, these
excavations mainly extracted artefacts rather than relating them to their surroundings. The great step
forward was made by a British archaeologist, Sir W. M. F. Petrie. In 1880, aged 27, he began 40
years of surveys and excavations in the Middle East, especially Egypt. His discovery of painted
pottery at sites in the Nile Delta proved they had been trading colonies for the ancient Greeks. This
discovery led him to believe that history could be reconstructed by a comparison of potsherds at
various levels of an excavation. His excavation in Palestine and Heinrich Schliemann’s at Troy were

the first two “stratigraphic” studies. It soon became evident that potsherds were ideal for dating
layers in an excavation. Analysis of the residual content inside vessels can also indicate use.

Egyptian Badarian Potsherds UC72966 copyright of the Petrie Museum of Egyptian
Archaeology, UCL
Carbon 14 dating can be used for organic matter associated with the item, so it can be used by
archaeologists during excavations for dating pottery. However, there are significant discrepancies in
dates cited by different authors, depending whether they are using standard C14 dates or calibrated
ones based on other measures such as dendrology (tree rings). Unfortunately these differences are of
the order of 1,000 years at 5-10,000 BC. Where possible in this work calibrated dates are cited.
As an example of the use of pottery in archaeology, it recently solved a conundrum in the Nile
Delta. The city of Rameses II, Pi-Ramesse, was discovered with many major items intact, but all the
pottery was dated to at least 200 years later than its known founding date – where was the missing
earlier pottery? Using pottery fragments from settlements in the Nile Delta, models were made of its
major tributaries when Rameses II would have been alive, which led to the discovery of the original
city foundations (and its associated sherds) some considerable distance from the present site.
Because the route of the major tributary supporting the city changed, Pi-Ramesse was abandoned, but
later, 200 years after the reign of Rameses, the entire city, including major buildings (but not including
the pottery sherds), was relocated to its present site, explaining the dating anomaly.
The decoration on pottery can provide a great deal of information on current affairs, lifestyles and
social background as well as recording specific events such as battles and invasions.

French Sevres Plate Depicting the Battle
of Radkan
However, the source of the subject matter used in decoration can also be complicated. As an
example, a recently discovered Limehouse soft-paste porcelain model of “the Old Vice-Roy of
Kanton” was derived from an earlier Whieldon Creamware model that was in turn copied from a
Dutch engraving of 1655 – many designs are derived, modified and passed on.

The problem of attribution of unmarked wares to certain factories is illustrated by research
undertaken at the Limehouse site in London in 1990, prior to the construction of a new road.
Excavations revealed blue on white decorated porcelain wasters (sherds) that have led to a
reattribution of items made between 1746 and 1748 from Liverpool to Limehouse. Similar
excavations at Vauxhall and Isleworth have also indicated reattribution of the somewhat later pieces
to these potteries from Derby, Bow and Lowestoft. Another example is Liverpool, as apart from being
a major port, it had a number of potteries in the 18th century, and matching unmarked wares to
individual Liverpool factories is a difficult task, although recently there has been some clarification.
Some British porcelain wares from this era still await definite attribution.

7.12 Unravelling the Producer/User Interface
Although a vast quantity of pottery artefacts has been discovered, there are still serious gaps in our
detailed knowledge of them because of the inadequacy of written records; making analysis of the data
we have confusing. The production and use of pottery can indicate the level of complexity and
organisation of societies. For example; is the pottery item for household, ritual or funerary use, or
perhaps for the display of wealth or power; is it made locally, on an estate or in a factory? There are
many possible variations. In one area, rough household pottery could be made on a village basis, with
high quality wares being produced in the cities. But in some pottery sites handmade rough wares were
made alongside high-quality, fine wares. It gets even more complicated when one considers that
pottery having a well-recognised style, initially imported from the main technology centre, can, over
time, be imitated locally or regionally and even exported to a third user. This imitation could be
carried out by itinerant potters, perhaps originally from the technology centre, and/or by competent
local potters. Therefore it can be quite difficult to explain the exact relationship between the producer
(the location and method of manufacture), the shipper (the transport method and route) and the user of
pottery products. This can be illustrated by considering the Mediterranean Region between 1,800 and
500 BC, as some data exists on Mycenaean and later Greek societies during this time, and their
pottery exhibits many of the possible variations.
At the start of this period many major villages and towns in Greece had their own, albeit variable
quality, pottery production. As pottery is not an inherently precious product, export for household use
is less likely than for fine pottery and special items - such as for rulers to show their status.
Accordingly, some high quality Greek potteries were more likely to export wares than others. Of
course much pottery was also exported as the container for other goods, so some evidence can also
be gathered from this source.

Mycenaean Vessel - source National

Archaeological Museum Athens
The widespread Greek overseas settlements would all import pottery, but also have their local
pottery production; local and Greek designs would be passed round and copied. As an example, in
the Mycenaean period less than 5% of pottery was imported by these settlements directly from
Mycenae, compared with locally made Mycenaean-style pottery.
As the original local pottery of the overseas settlement was usually so different in style and
technology from the Greek, it is very likely that potters familiar with the technology moved to some of
these settlements temporarily or permanently. Local production of Mycenaean pottery was found at
several sites in South Italy ascribed to these migrant potters. Potters in other countries or regions
would see examples of these vessels and copy them, because of their popularity. These local potteries
may thus be manufacturing wheel-made fine Greek-style pottery alongside coarse handmade vessels
to local designs, depending on the demand. For instance the Levantine potters were producing
Aegean-style vessels around 1,300 BC, as well as producing Cypriot-style pots.
Another phase of Greek settlements and colonies occurred around the 8th century BC, initially
including itinerant potters from Euboea, settling in Sardinia; Italy (Etruria, Veii, Campania and
Calabria) and Al Mina (Syrian Coast). Again imports, copies and local adaptions were available.
Etruscan nobles were very keen to use original imports for funerary use, but poorer people would
want to “keep up” using cheaper copied versions. Decoration would progressively be modified to
better suit the local Culture. Pottery was a commercial business and producers would have been
sensitive to the wishes of their customers, for shapes, style of decoration and price. Local production
would be exported to third parties, undercutting the original source. Some later regional potters
actually made replicas of older style vessels as fakes! Large quantities of fine ware reached Italy in
about 550 BC from Corinth, including not only typical Corinth vessels but also some tailored
particularly to the Etruscan taste. The Etruscans traded it throughout Italy, as they did with Athenian
Attic ware around 525 BC. Potteries were set up to manufacture these locally, so reducing the volume
and cost of imports. When styles changed in the originating country, production of existing designs
might continue elsewhere if consumers dictate, so the “red figure” style of Greek mainland Classic
decoration continued and developed in Italy long after it was superseded at home in Greece and died
out there.

Late Italian Red Figure Decoration
- courtesy Collectors Antiquities

It is a fact though that on many occasions pottery ascribed to one region is later found to have been
produced elsewhere and transported. As examples, Helladic style ware found in the Levant that was
thought to originate in Cyprus was later proved to be from mainland Greece, and although there were
kilns in Western Anatolia producing Mycenaean style pots in the 18th century BC, such pots found in
Troy were not local but originated in Mycenae. Analysing pottery associated with Cyprus is
particularly complex as it not only made its own style of pottery and copied others, but it also had a
major role in the transport of pottery around the Mediterranean.
A similar problem exists with Roman style amphorae that were used very extensively for trade
throughout their Empire.
They were made in potteries from Britain to North Africa and Spain to the Middle East. Their
forms were standard depending on the content – most often for wine, olive oil and fish paste. If
unbroken they would undoubtedly be reused. Accordingly, identifying the manufacturer by body
composition is difficult enough, but determining its travels even worse.
Various theories are put forward to explain the available data, but experts often disagree with each
other, and new evidence will continually change our understanding of our ceramic heritage.

Roman Amphorae a) First Century AD for
Fish Sauce b) 290 BC from a Shipwreck sources Associated Press and Kyrenia
Castle Museum

7.13 Faience
Archaic faience is not to be confused with the, much later, tin-glazed earthenware pottery of the
same name, made famous in France, Spain and Renaissance Italy (also called Majolica). The archaic
faience body was made predominantly from crushed quartz or sand, with small amounts of lime,
sodium carbonate (natron) and alkaline potash (plant ash), sometimes powdered talc, and, initially,
copper as colourant (natural malachite or blue azurite). Water was added, making a thixotropic
mixture (viscous initially, but less so as worked), so shaping the body was difficult – imagine
modelling with wet sand into a shape! Other methods were used, such as finely grinding and mixing
the “glaze” ingredients first, then mixing with water into a slurry and applying it to the preformed
body where it seeps in. In drying, the salts migrate to the surface so that when fired the soda-limesilicate mixture from the non-quartz ingredients vitrifies and forms the continuous visible outer blue
or green glaze. Internally there is more haphazard fusing that “glues” a proportion of the quartz grains
together. Whether the resultant is a glass or a ceramic or neither is debatable, but it is certainly
decorative and was used instead of the much more “expensive” semi-precious stones, lapis lazuli or
turquoise.

Egyptian Faience, Toy Cup UC17512, Man Playing Pipes UC16684
and Toy Ball UC21097 - copyright of the Petrie Museum of
Egyptian Archaeology, UCL
A related product was achieved by coating steatite (soapstone or hydrous magnesium silicate)
items with the same glaze material, then firing them. Soapstone is very easy to work and withstands
heat without cracking, being converted to an anhydrous form at 1050 degrees C. Faience was
produced in large quantities and perhaps the most notable countries making it were Egypt, Crete and
the Indus valley. Apparently some examples even reached Ancient Britain.

7.14 Majolica
Majolica is a relatively soft porous earthenware having a thick tin-glaze (30 to 300 microns) and it
is usually highly decorated. It was first produced in the Middle East, and the Islamic Muslims then
spread the technology across North Africa to Spain in 712 AD and over time to the rest of Europe.
There is a particular difficulty in painting a tin-glazed item such as Majolica, because of the glaze’s
porosity. The opaque glaze would be applied to the biscuit fired body, dried, then the enamels had to
be applied very carefully to the absorbent surface – no corrections were possible. The golden age of
majolica coincided with the Renaissance era in Italy, but it continues to be made to the present. At the
best these highly decorative wares are effectively “Old Master” paintings on pottery rather than
canvas, and are decorated with biblical and mythological scenes or as portraits.

Istoriata Majolica - source Wikipedia

Tiled Mihrab Niche 1432 AD
- source MuseumIstanbul
Sometimes a lower temperature lead glaze was added to the tin-glazed item after the second firing
to enhance the gloss, requiring a third lower temperature firing to carried out. Many of the
technological advances needed, such as the new colours and the skills to paint on the pre-fired
surface, were further developed in Italy in the middle of the 15th century. Majolica suited itself to
ceramics of all shapes and sizes – from tiles to sculptures.

7.15 Fritware (Stonepaste)
Early on, Egyptian potters added clay to the original faience constituents to make it more workable,
and as a result it became stronger. As time went on ground glass was added so that the main
constituents became typically 10% white clay, 10% ground glass and 80% quartz. From Islamic times
considerable experimentation took place in Persia based on the Egyptian technology. This “fritware”
was developed until it rivalled porcelain in its fineness and ability to be made into very thin-walled
vessels in the Seljuk Period (1,037-1194 AD). In the 18th century European soft-paste porcelain was
probably derived from this technology, as it was made from white clay, ground glass frit and
sometimes ground calcined (roasted) bones or steatite. Calcining entails heating materials such as
ores at a sufficiently high temperature for them to thermally decompose, but below their melting
temperature.

7.16 Mosaics
Mosaics are pictures made up of a multitude of small coloured components. The Greeks
regularised these components as cubes or dice called tesserae. Most tesserae are coloured stone, but
ceramics were sometimes included, as well as glass from the Hellenistic period (323-30 BC)
onwards. The Greeks also used terracotta threads as contours in some of their mosaics. For example,
in the 4th century BC in Pella, Greece, long strips of terracotta were used to precisely delineate limbs
and features. The Romans probably employed Greek mosaic artists to gain the technology that they
used widely. Unless the base for the mosaic was adequate, the tesserae would dislodge and the
mosaic would break up. For pavement mosaics the Romans would start with a thick stone foundation
followed by a waterproof layer of tar or resin and two or three layers of mortar. Smaller areas would
then have a fine mortar (possibly including marble or brick dust) applied into which the tesserae

would be set. If applied to walls, nails would be used to help support the mortar. Sketches were made
on the final sub-surface of the patterns and information on the colours to be used, which are now
hidden under the Mosaics. Some of the more intricate mosaics found in Pompeii, having very small
tesserae, were first set into terracotta trays that were then embedded into the mortar.

Roman Period Mosaics Pompei
- source Wikipedia
This method was also used in ceilings, for example in the cupola mosaic in the church in
Thessalonica, which was installed in 400 AD. The Byzantines frequently used terracotta tesserae for
red objects and garments together with coloured stones. The Greeks continued to be the mosaic
experts and their craftsmen were employed in 965 AD to produce the mosaics in the mosque at
Cordoba, Spain.

7.17 Pottery Marks

Chinese Ming Jiajing Imperial Bowl with
Six Character Jiajing Mark - courtesy
R&G McPherson Antiques
“Signatures”, or more accurately names, are found on wares as early as ancient Greek vases. Also
some Roman sigillata pottery was “signed” with stamps. Interestingly, fingerprints of a potter have
been found under the glaze of Roman pottery in London and can be matched to other pieces he made.
Chinese Imperial potters selected only perfect pieces to work on and rejected the rest, and “reign”
marks were only supposed to be applied to Imperial pottery. However their use soon became
widespread. Chinese porcelain marks usually record the dynasty and name of the Emperor.
Maker’s marks became common from 18th century in Europe, namely on Meissen, Sevres,
Worcester and many more wares.

7.18 Copies and Fakes
Not all copies were made for financial gain, although many were. The practice of Chinese potters
to manufacture pottery items identical to those made by their ancestors with identical marks as a mark

of respect makes identification of real dates difficult.

Chinese Xuande Mark (1426-35) on a Jiajing
Ming Bowl (1522-66) - courtesy R&G
McPherson Antiques
It also explains why on many occasions such Chinese pots marked with low estimates in auctions
as “19th century copies” are bid to high prices as two, perhaps better informed, bidders believe them
to be the genuine article. Accordingly all pottery marks have to be treated with some scepticism, and
great care taken in purchasing pottery to avoid costly mistakes.
There are a variety of techniques that help to determine the origins and dates of manufacture of
pottery items. Modern technology permits analysis of the clay body in terms of composition, texture,
hardness, colour and mineral content. Along with shape, style, decoration and firing, these methods
can all point to production centres, manufacturing dates and suggest market areas. Sometimes
detective work is needed, as with some medieval pottery found to contain Cotswold Oolite stone
temper, but it was in fact made in Worcester, which is in an area where this stone does not exist
naturally. The misleading stone came from the waste left during the building the cathedral!
Thermoluminescence techniques can be used for dating the pot itself by taking a small sample and
determining the number of years since firing, as firing “zeros” the internal radioactivity that then
rebuilds. The previously mentioned carbon 14 dating can be used for associated organic material, for
example bone or wood that starts to decay on death. These two methods are relatively expensive and
are used only on high value items. Recently, scientists in Australia have come up with a nondestructive, detailed chemical fingerprinting of the composition of certain Japanese pieces, using a
laser and specialised spectrometry, and believe this can identify the geographic area of manufacture
and even the kiln used. This is clearly an area that will develop in the future.

8.1 Pre-history
A study of the historical reduction in tooth size suggests the part of the world that humans first
regularly ate cooked food could well have been South China. Certainly, on the present evidence, the
first humans to eat food cooked using pottery lived in China, south of the Yangtze River. Trying to find
a timeline from their first pottery over 20,000 years ago to the present day in China is pretty well
impossible, as there is so little evidence yet available.

Map of Present China - source CIA Maps
There was not a unique Chinese Neolithic, or at the time one Chinese race, but a mosaic of regional
peoples and cultures, as China is such a large and diverse country. This led to pottery styles and
technologies being different not only in time but also in place. In Jiangxi and Guangxi provinces, from
12,000 to 9,000 years ago (10,000 to 7,000 BC), many low-fired cord-marked sherds have been
found from vessels used for cooking and storage, some having incised decoration. Very early pottery
has also been found in discarded shell heaps in South China. It is also possible that this South Coastal
culture had very early links with the Bac-Son culture in Vietnam and maybe further south.
There were also rock paintings in China, but not from such an early date as the cave paintings in
Europe. In the North of China paintings of elephants and ostriches have been dated to 10,000 BC,
even though these animals were already extinct in this area. Other rock paintings depicted abstract
motifs such as zigzag lines, circles and spirals. There was very likely to have been a crossover of the
themes of the rock paintings to the decoration on ceramics, where these themes would be developed
further, as Neolithic potters became the artists of their age. Rock painting continued for thousands of
years, continually evolving so that subjects included more “modern” hunters from 8,000 to 4,000 BC
and shepherds and cowherds from 3,500 to 2,000 BC.
Much of the reasonably complete pottery that has been discovered has been found in Tombs. This is
because having been buried rather than used it has a much better chance of surviving whole. Also
because of the reverence paid to the dead, a lot of the grave goods (also known as Mingqi) were the
“best” quality pieces that we are fortunate to be able to appreciate. Such items were not only placed
as gifts for the dead, but were also to do with sacrificial rites connected with the worship of
ancestor’s spirits.

Until quite recently it was thought there were only two great cultural groups in early China,
Yangshao and Longshan, one following the other, but this is now considered too simplistic. As usual
the various cultures were named after the locations of the most important discoveries – usually
ceramics. In these two cases Yangshao is a village in Honan (present Henan Province) discovered in
1922 and Lung Shan is a hill near to the settlement of Cheng-tzu-yai, Shantung (present Shandong
Province) discovered in 1931. Different types of pottery vessel and decorative patterns were
developed by these diverse cultures which were not only in those areas usually thought to be the
cradle of early Chinese development, such as around present Xian and Nanking but also beyond them
on all sides.

Map of China in Neolithic Period
There was overlap, and at various times there appears to have been cross-fertilisation of some
ideas as similarities also appear.
Although there are two broad areas into which the majority of local cultures can be grouped, the
“Inland” cultures and those of the “East Coast”, there are distinct variations. For example, there are
important early discoveries in the Northeast (Liaoning Province) from 5,500 BC.

8.2 Inland China
Early painted pottery related to the Peiligang Culture (7,000 to 5,000 BC) was found in the Central
Yellow River Region of the inland provinces of Shensi (present Shaanxi) and Henan, dated about
6,500 BC. These were low-fired sand-tempered pots, mainly red-bodied with three stubby feet (so
they would always be stable when placed in a fire) or with a ring foot. Some also had three lugs or
handles so they could be suspended over a fire. Bands were often painted round the pots, which may
have been the start of the “Painted Pottery Culture”. This early inland pottery (6,500-5,500 BC) is
referred to as proto-Yangshao. The Tz’u-shan potters in southern Hopeh (present Hebei) Province
from about 6,000 BC used more cord marking and made a greater variety of forms, including basins,
cups, serving stands and pot supports. There are also reports of pottery models of silkworm
chrysalides and shuttle-like objects, indicating silk production at this early date in Hebei Province.

Banpo Amphora 4,500 BC
- courtesy R&G
McPherson Antiques
Although there appears to have been a rather crude coarse grey earthenware for ordinary household
purposes, the most well-known Yangshao earthenware is a superior ware, light red, fine grained and
lightly burnished. The decoration was slip-painted with a primitive brush predominantly in black,
(using oxides of iron and manganese) but also in red, brown, and further east white, which is why it is
called the “Painted Pottery Culture”(as opposed to the “Black Pottery Culture” of the East and
Southeast). The clay was carefully chosen and well-prepared having a fine particle size and little if
any temper. The reddish colour of the body was due to the iron content and oxidising atmosphere at
firing temperatures around 1000 degrees C. The vessels were built up from long ropes of clay, coiled
and well smoothed to conceal this manufacturing method, and to assist the final stages it was set on a
piece of matting that could be turned – an early example of a turntable. Firing was carried out in a
simple kiln chamber cut into the ground with the fire a little to one side and lower than the platform or
shelf containing the wares. There were a few holes in the platform for the passage of flames and over
the top a lightly constructed dome, with a central flue to discharge gases, flame and smoke.
Early Yangshao pottery has been found in the Neolithic village called Banpo (Pan-p’o), near Xian,
that was likely to have been inhabited around 6-7,000 BC and its inhabitants were already making
large pots such as cord-marked amphorae and bowls between 5,000 and 4,000 BC. The amphorae
were used to fetch water from the river, floating horizontally but when full becoming vertical. The
village was made up of several round houses 10-20 feet in diameter, along with a larger one, possibly
a meeting or ritual building 40 feet in diameter. Storage pits were also found, probably for grains,
mainly millet. Near the large building was a potter’s district with several simple updraught kilns.
There was also a graveyard near the village and pottery jars, tools and jewellery were found in the
graves. Dead babies and children were buried directly in the ground in pottery urns, with small bowls
as lids. The Neolithic inhabitants of Banpo produced painted ceramics typical of their Yangshao
culture. Their red ceramic vessels have black painted designs of animals such as fish, frogs, stags and
birds, but the potters also made use of a large number of geometric patterns such as lattices, complex
swirls and triangles.
The meaning behind the decoration on early pots is not always clear, but in some cases it may be
reasonably deduced, for example from 5,000 BC, Chinese pots were decorated with stylised fish
indicating their importance as a staple food from the rivers. Most vessel types at Banpo were limited
to the bulbous pot or Guan, the bowl or Pen and the amphora-like bottle or Ping.

Yangshao Painted Pot 2,500 BC
- courtesy Glade Antiques

Early Yangshao Burnished Bowl 4,800-3,300 BC
- courtesy R&G McPherson Antiques
This may have been due to the method of manufacture as this type of Yangshao pottery was
manufactured using the coiled clay method. There is evidence of some vessels at Banpo having been
worked on mats, but, unlike Longshan, there was no potter’s wheel. The Yangshao culture also seems
to be the original source of the Chinese Dragon, as its first known depiction was found as a mosaic of
mussel shells set into the floor of a tomb.
The Yangshao culture, illustrated by the Banpo, caught on and between 4,500 and 2,500 BC it
spread along and between the Yellow and Yangtze Rivers. This “painted pottery” with mainly black
paint on fine red terracotta was at its height at this time. Large storage vessels (guan) are particularly
notable, decorated with dots, spirals and lines. By 2,500 BC stick-like figures appeared as
decoration. Although perhaps only 2-3% of pots were painted around 4,000-5,000 BC, by 2,0003,000 BC it was nearer 50%.
Local technology developed and from around 4,200 BC mainly red-bodied vessels were to be
found in Hebei and Henan Provinces, some of which were now finished on a slow wheel and fired at

a high heat. They include jars and tripods, round and flat-bottomed and ring-footed bowls, however,
there were few painted designs in these particular examples.
Unpainted pottery continued to be produced for two thousand years. However, between 3,800 and
2,000 BC richly painted and semi-sculpted brown/red bodied pottery has been found further west in
the Upper Yellow River Region of Kansu (present Gansu), Qinghai and Ningxia Provinces, attributed
to the Majiayao culture. Parts or the whole human form appears on some of the pottery, occasionally
as a mask in relief with dark painted skeleton beneath. The decoration could be extremely complex,
including spirals, sawtooths, zoomorphic stick figures (particularly arms and hands) and cowrie
shells that were used for money. Often the decoration only extended to those parts of the vessel that
would be visible to the Neolithic user, predominantly the vessel shoulders, neck and the inside
surface of bowls.

Majiayao bulbous pots 2,300-2,000 BC
- courtesy R&G McPherson Antiques
The types of vessels were relatively unchanged from earlier Yangshao. Pottery represented the
highest artistic form in Neolithic times, and although large quantities of everyday pottery were made
throughout China, the great artistic expression of potters was reserved for ritual and grave pottery.

8.3 East Coastal China
The second main culture, in the East coastal region, tended to produce pottery with a black/grey
body, hence the name “Black Pottery Culture”, with unpainted but incised decoration and sometimes
having unusual shapes. This was not exclusive, however, other body colours were also produced. The
early wares tend to be much more diverse than Yangshao, until Longshan became pervasive.
By 5,000 BC the Pei-hsin culture in Shandong Province and Northern Kiangsu (present Jiangsu)
was characterised by fine clay or sand-tempered pots decorated with comb markings, incised and
impressed designs and narrow appliquéd bands. Pots included deep-bodied tripods, goblet-like
serving vessels, bowls and pot supports.
Those East Coast cultures in the region of the Lower Yangtze River had intensive agriculture with
rice in paddy fields together with livestock. The Hemudu (Ho-mu-tu) site south of the lower Yangtze,
dated about 4,400-3,300 BC, has yielded cauldrons, cups, bowls, tripods and pot supports made of
porous, charcoal-tempered black pottery. Types of ceramics for everyday use were a painted variety
and one with a cord impressed pattern. The concurrent Qingliangang culture, north of the lower
Yangtze, (4,000-3,000 BC) was characterised by painted ring-footed and flat-bottomed pots, pouring
vessels, and serving stands. Early fine-paste red ware gave way to fine-paste grey ware and black
ware later in this period. Pottery grave goods were rare and not of high quality, so it is likely that
Qingliangang followers were not as worried about the afterlife as many other cultures. At these times
the early Coastal cultures seem more advanced in terms of agriculture, textiles and architecture than
other contemporary cultures. In later ages the so called “Southern States” of the Chinese Empire
would continue their development, especially in the production of porcelain and other artistic crafts,

making a particularly consistent unique contribution to Chinese culture.
On the Island of Quemoy, off the south-eastern coast of China opposite Taiwan, a cord-marked
pottery existed probably before 5,000 BC. On Taiwan itself, a culture from the same date produced
ceramic vessels with impressed patterns rather similar to the Jomon culture in Japan.
From 4,000 to 3,000 BC the Songze culture in the T’ai lake basin west of Shanghai created claytempered grey ware pots increasingly wheel made. Triangular and circular perforations were cut to
form openwork designs in the short-stemmed serving stands. In the same area the Liangzhu culture
(3,300-2,300 BC) again produced mainly wheel-made clay-tempered grey ware with black skin
produced by reduction firing. Vessel forms included long-necked pitchers (some walls being black
throughout, very thin and burnished). The people had a profound death cult with significant grave
offerings, mainly jade but some pottery.
In Northern Jiangsu and Southern Shandong, the Tawenkou culture which followed the
Qingliangang culture from around 4,000 to 3,000 BC, is characterised by the emergence of wheelmade pots of various colours, some of them remarkably thin and delicate, together with vessels
having ring feet and tall legs. Graves had ledges to display grave goods. About the same date, in the
lower Yangtze River valley, there was black-bodied pottery with red painted decoration. Vessels
were thin-walled goblets and bowls, tall ring-footed goblets, serving stands and tripods.

Xiajiadian tripod blackware jar 1,400-1,300 BC
- courtesy Glade Antiques

8.4 Liaoning Province (Hongshan Culture 4,700 to 2,900
BC)
A spectacular group of finds dated to 3,500 BC in Northeast Liaoning Province included 4-inch
high pregnant female figures and some well-modelled large female figures. Graves in the area yielded
not only painted pottery but also jade goods including 8-inch diameter discs with holes in their
centres whose purpose is still unknown. The later Xiajiadian culture also produced distinctive
painted pottery shapes.

8.5 Longshan Culture

From about 3,000 BC, there started a complex transitional phase from the Yangshao painted pottery
as the Longshan culture began to displace it. From this time, previously relatively isolated tribes from
Shanxi, Henan and Shandong in the Lower Yellow River Region started to share the pottery styles and
technologies of the Longshan Culture. The major changes were a move from painted pottery together
with a mastery of the fast potter’s wheel, so that pots could be produced which were complex in form
and structure, leading to experimentation and exceptional new shapes. These included beakers with
long stems, tall jugs and goblets. The bodies are black, grey or less frequently brown and decorated
with incised or impressed patterns. They were burnished to look metallic and had a hard surface. The
unique black body had very fine, uniform particle size with good plasticity for turning.
When on the wheel, the clay could be shaved, producing angular vessels not seen before, and ones
with very thin walls. Some of these are only 1 to 3 millimetres thick and known as “eggshell pottery”.
Asymmetrical and complex shapes could not be made in a single operation but components were
made on the wheel and subsequently luted together. Elaborate pieces such as a ringing beaker, whose
sound is produced by a tiny ball, built into the stem, testify to the mastery of modelling and firing
techniques.

Longshan eggshell blackware ringing goblet
2,500-2,000 BC - courtesy Glade Antiques
The vessels have a great variety of forms, such as tripod cooking vessels (ding), cauldrons with
short legs (yan), beakers with handles (bei), goblets with long stems (dou) and asymmetrical
containers for water with a flattened side to carry easier against the side of the body. There is a
preponderance of three legs and handles, for stability. Where the clay was coarser or uneven, hand
making prevailed, as it did for some difficult shapes such as the fascinating Kuei (an udder-shaped
tripod jug only found in a white or pale yellow body and confined to Shandong).

Shandong Kuei 3,000-2,500 BC
These two cultures existed side-by-side for centuries, and doubtless some potters concentrated on
the method most suited to their skills.
The Longshan kilns were also improved by having more, smaller heat vents into the kiln chamber,
so fewer particles from the fire blew onto the surface of the pots. The heat was also more evenly
distributed and easier to control including the reduction cycle essential for the black ware.
Because of the style, type and technology (unpainted, odd shapes and fast wheel) of Longshan
pottery, it is most likely to have derived from the East Coast Cultures. By 2,000 BC a Longshan-style
of pottery pervaded most of China and it was the last major phase of Neolithic pottery in China.
In this period and area social order was significant, and graves gave a clear indication of the
different social levels that were prevalent. Many graves had no offerings at all and a few had small
amounts, but one, dated to about 2,300 BC, was clearly for a person of obvious wealth. It contained
four tall, black, thin-walled goblets, three cauldrons with long tripod legs, three tripod bowls as well
as several other pottery objects.
Thanks to the durability of ceramics as historical records, complex symbols on pots found in
Shandong province suggest there was primitive writing in East China around 2,800BC.

Caiyuan incised vessel 2,800-1,900 BC
- courtesy R&G McPherson Antiques

8.6 Caiyuan Culture
China had a number of autonomous cultures in the Neolithic Period, each developing its own style

of pottery, but with some crossover. One was the Caiyuan Culture in the North West Province of
Ningxia that produced heavily potted, buff/orange vessels with horizontal incised decoration carried
out on the leather-hard body.

8.7 Shijiake Culture
Separate from the Longshan culture, about 2,400-2,000 BC, in Hubei Province in Central China at
a site called Dengjiawan, the Shijiake culture produced the finest Neolithic pottery animals so far
unearthed. Here over 5,000 items were found in rubbish tips rather than graves. Animals represented
included chickens, dogs and game animals including elephants, and also included human figures. It is
extremely unlikely these were produced as ornaments or toys, but were part of ritual practices.

8.8 Qijia and Siwa Cultures

Qijia – two vessels with handles and tripod with
piecrust decoration - courtesy R&G McPherson
Antiques and Glade Antiques
These two Cultures were the successors to the Yangshao Culture. The Qijia Culture (2,400 – 1,500
BC) developed in the Upper Yellow River Region of Western Gansu and Eastern Qinghai, following
the Majiayao Culture. There was a wider range of shapes, particularly copying metal vessels, having
broad arched strap handles and rivet-like details. Some vessels were also painted. The vessels of the
following Siwa Culture (1,400 – 1,000 BC) were characterised by saddle shaped mouths and colour
variations due to uneven firing.

Siwa Culture Vase - courtesy Glade Antiques

8.9 Ceramics and the Introduction of the Bronze Age
The origins of the discovery of bronze in China is also shrouded in the mists of time. It is not

known whether the technology was imported from the West or North or was an indigenous discovery.
It appears that there was an overlapping stone/bronze age, known as Chalcolithic, stretching possibly
as far back as 4,500-4,000 BC. Sites predominantly in the Northwest from 3,000-2,000 BC have
revealed primitive copper and bronze knives, awls and drills. The construction and firing of clay
cores and sectional piece moulds employed in Chinese bronze casting from 2,000 to 1,000 BC show
early metalworking adapted to, and possibly developed from, the high-heat ceramic technology of the
late-Neolithic potters. They were already using ceramic moulds and cores to produce pottery forms
such as the “Li” couldron. Chinese bronze casting represents continuity in vessel shapes as an
aesthetic and technological extension of ceramics (particularly of East China culture) rather than its
replacement. As time went on, the relatively plain bronzes reminiscent of Longshan pottery became
increasingly decorative.
The production of Neolithic ceramics such as Longshan continued well into the Shang period as
China took some time in transition to the Bronze Age.

8.10 “Xia” Dynasty
Early Chinese historians referred to an early Chinese Dynasty called Xia (also Hsia). A
comprehensive history of early China – the Shih-chi – written in about 100 BC listed seventeen Xia
kings, and contained the legend of Yu, the first king and the Chinese equivalent of Noah, who drained
the floods to make China inhabitable. However, there appears to be no conclusive evidence of its
existence, although there were several highly developed cultures around 2,000 BC. Recently a 5-year
Chinese government research project gave credence to the existence of the Xia Dynasty and dated it
from 2070 to 1600 BC. This overlaps with the dates for the Shang Dynasty below, but this illustrates
the difficulty of separating the Dynasties with little hard evidence. Other dates are somewhat variable
as the transition from one Dynasty to another often took decades during which either, both or neither
Dynasty existed. A likely contender for the Xia was a culture (and city) called Erhlitou, which existed
from 2,400-1,450 BC inland in Henan province. It seems to have made the transition to a City State,
with large palace complexes and many other smaller buildings. The graves of the elite were furnished
with pottery and the first great ritual bronzes of Chinese history that were based on contemporary
pottery designs. The vessel types and burial customs at Erlitou link the late Neolithic with the first
Dynasty in China to leave unassailable historical records – the Shang Dynasty. For the first time, the
names of the Chinese kings were recorded in inscriptions, the ancestor of modern Chinese script on
oracle bones dated around 1,400 to 1,200 BC. These were pieces of bone and turtle shell used
primarily for divination from 1,400 BC.

8.11 Shang Dynasty (1,766-1,046 BC)
The Shang Empire lay on the plains on the lower reaches of the Yellow River. It did not have one
capital throughout, but several, possibly more than six, fortified city residences. The court was
possibly itinerant and may have moved as copper mines developed. The capital of the Shang Dynasty
during the reign of T’ang, the founder of the dynasty, and in its first period up to 1600 BC was
originally called Po, and is thought to be the present Shangqiu, which is also in Henan Province.
However, dates and places are not certain.
The Shang were particularly noted for further development of bronze artifacts. A major impact
ceramics had on the Shang Dynasty was in the ceramic-based heating technology needed to produce

bronze objects, and the ceramics needed for bronze smelting (crucibles) and precise moulds for
casting – the two trades, potting and smelting worked well together. The excavation of a forge near
Zhengzhou unearthed 1,000 pottery moulds and an enormous number of pottery crucibles. The prestige
of owning bronze objects was derived in part from the obvious political control one displayed over
the whole labour-intensive process of their production (ore miners, fuel providers, ceramists and
foundry workers). The possession of bronze was a monopoly of the ruler and his associates – only the
small elite that could afford it.
The Shang was a military autocracy, so hereditary monarchs who were supreme head of the army
and ritual ruled the State. Worship of Royal Ancestors was the central ritual. The culture placed a
great emphasis on hierarchy, social discipline and central direction in all walks of life. It was very
much a “dependant society” with a Patriarchal Ruler who nevertheless could raise an army of several
thousand soldiers. It was a warlike and sometimes brutal culture, having bronze weapons and, after
1,200 BC, chariots. These had probably come from Indo-European contacts, as chariots appear to
have originated in the Caucasus.
There were two further Shang periods, named after likely capital cities, Erligang, about 100 miles
east of Erhlitou, near Zhengzhou, known also as Middle Shang (1,600-1,300 BC), and Anyang or Late
Shang (1,300-1,100 BC).

Map of Shang Dynasty - courtesy Thomas
Lessman, worldhistorymaps.info
The city and palace at Erligang had enormous earth fortifications that took 10,000 men 12 years to
build. Here massive Royal Tombs and ordinary cemeteries yielded vast quantities of artefacts
including pottery. In the city were workshops for potters as well as bronze forges. During the era of
middle Shang, their culture and influence spread North West, North East and South, so that by 1,400
BC a relatively homogenous culture united the Bronze Age elite throughout much of China.
In late Shang the kings ruled from a cluster of sites in Northern Henan. One, now a village called
Hsiao-T’un, west of Anyang, is thought to be Yin Hsu, ”the ruins of Yin”, which formed the seat of the
last nine or so Shang kings (1,200-1,046 BC). The Yin was the name given to the Shang by their
successors, the Zhou Dynasty. At Hsiao-T’un there was a temple/palace and network of surrounding
settlements where sophisticated ceramic and bronze vessels were discovered. This era had
especially luxurious tombs to reflect higher social level, which contained everything needed for daily
existence in the afterlife. In an area near the temple there were royal pit tombs 42 feet deep. Smaller

tombs were for the lesser elite and people still lower in the social order were thrown into refuse pits!
Sixteen bronze chariots were buried with a member of the royal family around 1,200 BC. Near one
grave, for a queen, there were the remains of 1,500 human sacrifices and 20 other animals in
sacrificial pits. Also at Hsiao-T’un, Shang divination inscriptions form the earliest body of
pictographic Chinese writing yet known

Shang white vessel - source Rosemania,
Beijing museum
Generally decorative pottery took the back seat as bronze ritual and decorative objects became
increasingly important. So much so that whereas in burials in Neolithic times graves of the elite were
full of pottery while those of commoners would be empty, in the Shang era, the elite would be buried
with predominantly bronze pieces, pottery would appear in commoner’s graves and slave’s graves
would be empty. Unglazed earthenware had reached maturity in the Shang period. Earlier black ware
pottery continued and the only real change was the appearance of horizontal grooves with stamped
and incised decoration between the grooves. However, there were crucial developments in ceramics
in the Shang Dynasty particularly in kiln design, kaolin clays for white-bodied vessels, high-firing
stoneware materials and the first high-fired glaze.
Kiln design in the Shang Dynasty had the greatest impact. The development was partly due to the
metal smelting requirements of high temperatures and reducing conditions, but also based on the
Northern pot kilns that were making the fine black pottery. The first step had been the separation of
the pots from ash falls and contamination by placing the firebox well to one side and outside the walls
of the kiln, and heating the chamber through vents in the floor. Reduction was difficult using this updraught kiln, so it was achieved by blocking the chimney with a damper or covering the top of the kiln
with a layer of earth, straw or vegetable matter and dribbling water on to this to rapidly reduce the
kiln temperature with the minimum of oxygen in the atmosphere once the maturing temperature had
been reached. The second step during the Shang period was a change in design that led to reduction
techniques becoming predominant for Chinese stoneware and later for porcelain. It was vital to
produce a downdraught kiln for reduction. The one they came up with was ingenious if a little
difficult to operate. The floor of the chamber had a central vent and several vents in the outside
circumference connected to the outside firebox. The circumferential vents were also connected near
their tops via dampers to exhaust flues. The main chimney was at the top of the domed roof. After

filling the kiln, the fire was lit and allowed to burn normally, slowly drying and warming the kiln
atmosphere evenly, with all the dampers open. At the correct moment the fire was stoked rapidly and
when the temperature was rising steeply the side dampers were quickly closed and the main chimney
capped. The heat is forced through the central floor vent and is reflected downwards by the dome and
eventually escapes via the side exhaust flues. The rapid heat rise with low oxygen content creates the
required reducing atmosphere. Using these new kilns the Shang were able to consistently achieve high
enough temperatures and control of firing to produce good-quality, hard-bodied, high-fired stoneware.
Interestingly, no transition kilns have yet been found between this one and the “horseshoe” kiln
developed later.
The white kaolinic clays used previously for slip decoration and as the body clay for the Kuei
vessels in Shandong were exceptionally free of impurities, particularly iron. In the Shang period
many large vessels were made from this clay. Not being very plastic, the vessels were of necessity
rather thick walled, made by hand with limited use of a wheel, and had the decoration carved into the
body while leather-hard. The firing temperature for the white ware was between 1050 and 1150
degrees C.

Late Shang grey tripod, cord marked
- courtesy R&G McPherson Antiques
Although kaolin is a key ingredient for porcelain, because of the composition of the body material
for the white ware, its vitrification temperature would have been 1750 degrees C, well beyond reach.
This white ware was exclusively for the use of the upper classes, mainly for ceremonial purposes,
and used the same decorative motifs as ritual bronze vessels. Although hard and strong, it was also
rather brittle and its use died out at the end of the 11th century BC.
A more utilitarian grey or brown ware was used for the rest of the population.Surprisingly, the
ceramic experts making the moulds for bronze casting were kept separate from potters, even though
the latter were using the same designs and had a similar artistic environment. Increasing
specialisation was becoming evident.
As stated earlier it is likely that glaze was first observed by Chinese potters as an accident of firing
when a fall of ash onto the top of a pot in a kiln fused with the clay to produce a “kiln glost” or patch
of glaze covering, because of the fortuitous presence of minerals in the ash. The early development of
high-fired glazes in China during the Shang Dynasty can probably be ascribed to a deliberate attempt
to mimic kiln glost in a controllable way. The glazes were lead-free, made up of wood ash, feldspar
and kaolin in roughly equal proportions, and fused at temperatures between 1100 and 1200 degrees C.
The glaze had a thin yellowish colour, although very few examples still exist. During the excavation
of Anyang, a small quantity of vessels was found covered with this thin, hard, yellowish/green,
evenly applied glaze that was applied in liquid form to the body. This is the earliest recorded

discovery of high-fired glaze (approximately 1,500 BC). The body of these particular vessels was
fired at a higher temperature than the blackware, but probably not high enough to be “true” stoneware.
The kilns used for these examples were believed to have been of the previous “non-downdraught”
form, but still managed to achieve a high temperature and reducing atmosphere by careful firing
control.

8.12 Shu Dynasty
There was a further surprise in the 1980’s in Sanxingdui near Chengdu in Sichuan Province, well
west of the previously supposed cultural centres. Another significant culture active around 1,3001,200 BC, called the Shu, was known to have lived in this area and at various times they were at war
with the Shang. What was unearthed during excavation of what turned out to be one of the Shu’s major
cities showed that they were highly developed and had unique pottery and bronzes that were found in
sacrificial pits. In this culture though, the pits were filled with artefacts rather than the human
sacrifices practised by the Shang. These finds illustrate that there are still potential surprises because
of the size of China and the diversity of its cultures.

8.13 Zhou (Chou) Dynasty (1046-256 BC)

Map of Zhou Dynasty - courtesy Thomas
Lessman, worldhistorymaps.info
The Shang Dynasty ended in tyranny and chaos as the Zhou tribes from the Northwest penetrated
Shang territory and spread widely. Although for some time the Zhou had co-existed with the Shang,
and there was intermarriage and cultural exchanges, it is thought that they were being driven from
their home farmlands by Northern Nomads, so they in turn moved into the Wei River area near Xian in
Shaanxi Province. They started off with one walled city, Hao-ching, but within three generations, by
1046 BC, they had taken over completely from the Shang. The Zhou were happy to take over the
Shang culture and add it to their own traditions.
When the Zhou had overthrown the Shang, they set up a feudal system under the Zhou leader as
king, and he carved up the land for his closest followers. Again the king was supreme Feudal Lord
and Spiritual Leader, but his real power over those in control of the various states is not clear. As the
power of the various Feudal Lords rose, central control declined.

Early Western Zhou pottery continued the Shang tradition with the production of hard stoneware,
although the white pottery disappeared. Decoration included incised animals, especially rampant
tigers, on wheel-made dark-grey wares. Glaze developed in various unconnected parts of China at
this time. A group of tombs just north of old Lo-yang, Henan Province, dated to 10th to 9th century BC,
revealed stoneware vessels with a greyish-white to grey/green glaze, well covered and thicker than in
the Shang period. The body was fine-grained kaolinic clay, when fired at 1200 degrees C had very
little water absorption and was relatively thin. About 100 years later at T’un-hsi, Anhui Province two
tombs revealed hand-made wares with the rims, feet and decoration finished on a wheel, and potters
marks roughly scratched onto their bases. Some had brown iron oxide glaze poorly matched to the
body, causing flaking, and uneven from brush application but others with less iron in the glaze and
applied by dipping were of good quality, with a hard glassy smooth surface and pale greyish/ green
colour achieved by careful kiln reduction, possibly using an improved Shang-type kiln. Examples of
both types were popular and widely distributed, suggesting they were valuable items of trade. As
some of the richest finds of high-fired, glazed pottery was not from Henan, but Anhui Province, it
showed that the centre for advanced ceramic technology was moving South East with the growth of
population to the lower Huai and Yangtze valleys.
Glass has also been found in the Zhou period, as beads in tombs dated to 900-800 BC. Some might
have been imported from West Asia, but it was also probably an independent by-product of pottery
glaze

Map of China in 650 BC - courtesy Thomas
Lessman, worldhistorymaps.info
Another invasion from the West in 771 BC brought an end to the “Western Zhou” Dynasty, but it
continued in the East of China, remaining a feudal system but with little power retained for the Zhou
Kings, whose Capital now was Luoyang. The King remained ritual leader and he was the only person
who could offer sacrifices to heaven. The looser political federation was based on the need for
defence against hostile neighbours. Society had a very rigid hierarchy, based on hereditary rights,
with States governed by Princes. Over time, land passed to private ownership and in 594 BC feudal
dues were replaced by taxes. During the first part of the “Eastern Zhou” period, called the Chunqiu
(or Spring and Autumn) period (770 to 476 BC), some Feudal States were temporarily independent,
with their own Kings. Some extensive defensive walls were built, such as the one the Qi built to
defend their southern border. Perhaps surprisingly this troubled period saw the emergence of several
great Chinese philosophers such as Laotzu, (605-520 BC) the founder of Taoism. These philosophers
moved relatively freely between the mutually hostile Kingdoms that then ruled China. Kingdoms
started to use bureaucrats (diplomats) rather than hereditary nobility for administration, and
Confucius, the Great Chinese Philosopher, was one of these. The life of Confucius (537-479 BC) falls

in the period when the old social order was disintegrating along with the transition of religious
concepts from magic to rationality. Because of the high cost of bronze ritual vessels, very realistic
pottery substitutes were made from the 6th century BC. Also high-fired stoneware was produced.

Eastern Zhou bronze form Hu vases
- courtesy R&G McPherson Antiques

Eastern Zhou wheel made high fired stoneware
with honey coloured glaze - courtesy R&G
McPherson Antiques
Around 490 BC, the feudal league, which was a loose confederation by now, disintegrated in the
struggle for supremacy of the various Princes. The turbulent time that followed was called the
“Warring States Period” or Zhanguo Period (475 to 221 BC), when some states grew at the expense
of smaller weaker ones that disappeared. During this period Confucianism and Taoism developed and
spread.
During the Zhou period two customs changed regarding funerary rites. The number of human
sacrifices decreased and pit burials, used during the Shang Dynasty, were replaced by burials in
mounds. The graves of the elite still contained large quantities of the fine objects once used by the
dead person in his everyday life. Graves became more like underground buildings where the dead

could dwell in the afterlife. Bronzes made at the courts of the aristocracy were still the most usual
grave goods. The largest complex of bronzes of the Zhou Period were found in Houma in Shaanxi
Province, once the capital city of the Jin Feudal State (584 BC) and then of the Wei (from 450 BC).
Smelting furnaces and crucibles were found, together with 30,000 ceramic moulds for bronze casting.
The first Chinese coins came into use around 500 BC. They were usually cast bronze in the form of
tools.

Warring States vessels with textile
patterns - courtesy Glade Antiques

Eastern Zhou grey body with animal handles
and paddle-made decoration 475-221 BC courtesy R&G McPherson Antiques
From the 4th century BC imitations of gold and silver inlaid bronze vessels were also made up to
the end of the Han period. For example, in Chekiang (present Zhejiang) and Kuangtung (present
Guangdong) there was wheel-made, fine-grained wares with a grey body, having impressed
ornamentation, raised ribs and even animal mask handles in imitation of contemporary bronze
vessels. The appearance of household goods of the time can be surmised from ceramic grave goods,
as the range of pottery types expanded greatly. Those for burials in Henan Province were low-fired,

unglazed or sometimes fired with slip coating and painted, reviving the traditions of North China.
They were often squat in shape and bore simple impressed decoration. By far the majority of pots
found as grave goods were food containers, ritual vessels or items of household use. Some decoration
clearly shows the imitation of woven textiles.

Warring States early figure
- courtesy R&G McPherson
Antiques
In the Chunqiu period and later, the custom of placing ceramic models of humans in tombs became
more common, probably following the spread of Confucian ethics banning human sacrifices as
companions for the dead, so the figures were a substitute for the real thing. Ceramic models of
household furniture appeared in the Warring States Period. Some distinctive pottery was produced in
the South West during this time, having an “angular” appearance.

Sichuan blackware, spiral relief
decoration probably representing eyes courtesy Glade Antiques
Also, in North China a soft earthenware was produced for burials with a low-fired green leadbased glaze. This is the first time low-fired glazes were used in China. Some pottery used repeated
stamping of a pattern or motif over the surface of the vessel before firing. In the lower Yangtze valley

an almost porcelaneous stoneware was being developed, covered with a thin glaze based on feldspar,
the predecessor of the celadon glaze of the Tang Dynasty.

Celadon wine pot, 300 BC - courtesy Glade
Antiques
It is possible that this is the ware that is claimed to be the first porcelain by some Chinese experts.
Also during this period there was a change from anonymous potters producing only for Royal and
Feudal courts. The growth of landowners and the merchant class became new patrons as they also
wished to own and enjoy “fine art”.
Buildings during the Zhou Dynasty were made primarily of wood with compressed earth walls.
The main vertical wood pillars were painted, but the colour had to comply with the rigid rules of the
time, namely, the emperor had red pillars, Feudal Princes black, high officials blue/green and
landowners yellow. Such forms of overt show of status are apparent through the ages, and exist up to
the present in different ways.
Ceramic roof tiles first came into use in the Chunqiu Period. A number of other architectural
ceramics developed at the end of the Warring States Period, for example, semi-circular or circular
eaves tiles, fired bricks and floor tiles. These could be well decorated with impressed or incised
ornamentation, sometimes of animals. However, they were only used on the most important buildings,
not for general use. Large cities were built; one that has been excavated was possibly the capital city
of the Feudal State of Qi. It measured 2km by 4km, surrounded by a wall 9 metres high.
Eventually seven States emerged from the struggles between the Princes at the end of the Zhanguo
or Warring States Period, mainly those States in the Plains of the Yellow and Yangtze Rivers and
Liaoning Province.

8.14 Qin Dynasty (221-207 BC)
The man who subsequently became “The First Emperor of China” came to the throne of his home
State of Qin in West China in 246 BC, when he was only 13 years old. Originally called Ying Jien, he
later changed his name to Huang Di, meaning “Supreme Lord”, assuming the title of great rulers of the
past. His mother, the queen, became his regent until he was old enough to rule himself. His whole life
was surrounded by intrigue and plotting. His first Prime Minister was his mother’s previous lover
and it is said was his real father. While regent, the Queen secretly had two further sons by another
lover called Lao Ai. This was achieved partly by the queen arranging for Lao Ai to appear to be a

eunuch, hence acceptable company for her. As they were the king’s half-brothers, they were an
unknown threat to him. Lao Ai plotted to kill the King and replace him on the throne with his elder
son. This was to be done during the celebration of the King coming of age in 238 BC, but the King’s
spies found out and Lao Ai and the King’s two half-brothers were killed.
The King took on a new young advisor who remained with him for 20 years becoming his First
Minister. He was a great influence in the King’s reformation of the States governance and also
encouraged the King to realise his ambition to take over the other Feudal States creating a unified
China, which he started 10 years after ascending to the throne.
One by one the other six Feudal States came under his rule, by diplomacy, alliance but often after
ruthless battles, which he led from the front, until, after 25 years in 221 BC, he had defeated the last
one and the Qin Empire began. Expansion continued until the end of the Qin Dynasty when the Empire
stretched from Korea almost to Vietnam. At this time it comprised as much as half of the vast area of
present China. The King declared himself Emperor of all China, and changed his name again to Qin
Shi Huang Di, “First Great Divine Sovereign Emperor”. At the age of 38 the first Emperor became
the most powerful man on earth, ruling over ten times as many subjects as the Egyptian Pharaohs. For
thirty years he ruled through the most violent phase in China’s history, but the result was a unified
Chinese people and an Empire that outlasted the Roman Empire by 1,000 years. With advice from his
First Minister he set about imposing his will on the populace. He abolished the feudal system, which
were really “family businesses” and set up a central Government comprising 36 Provinces each
governed by a Civil and a Military administrator and a Censor supervising both his colleagues, all
appointed by the Emperor himself. Above these there were 9 State Secretaries reporting to the Grand
Chancellor, the Grand Censor and the Prime Minister. He had laws drawn up which interfered in
every aspect of his subject’s daily lives, and transgressions were punished severely, creating a large
number of convicts. Books that did not align with his views were burnt. However, he also introduced
many standards such as weights and measures and standard Chinese script.
Because of the constant threat of invasion from the north, the Emperor started construction of the
largest man-made structure in the world – the Great Wall of China. There were as many as one
million workers constructing the wall, mainly convicts, and an estimated 250,000 died as a result. It
indicates how rich in produce China was at this time, to support this and other great Imperial
projects. It was also greatly dependent on the peace throughout China his unified rule had brought.
Immense palaces were also built; one was large enough to accommodate 10,000 guests in the upper
storey of its main hall.
The Emperor was very concerned with immortality, and following previous custom he started work
on his tomb with a view to reincarnation with the artefacts he desired to be with him. Si Ma Qian, a
Chinese historian, wrote an account of the tomb complex, about 100 years after the death of the first
Emperor, and this was the only written account for the next 2,000 years. He described the main tomb,
the size of a football pitch, containing an enormous cast bronze map of the known world with seas and
rivers of flowing mercury. It was considered so far-fetched that no one believed it. Up to 700,000
workers (again many of them convicts) toiled for 20 years to complete the Tomb complex. When
completed it was to be covered in soil to hide its entrances, as, of course, the Emperor did not want
anyone to interfere with the Tomb after his death. The main Tomb complex is the greatest mausoleum
on earth even compared with the Egyptian pyramids.

There had been an assassination attempt on the King in 227 BC, which caused him to be concerned
about his safety for the rest of his life. He also feared revenge in the afterlife from all the people he
had killed, so he decided he needed an army to guard him in the afterlife, made of pottery as it would
last forever.
He had previously declared himself a God, so in 219 BC, when his Tomb was nearing completion
he decided he would live for ever and would not need it. To assist his longevity he was advised to
take mercury compounds as they were thought to extend life, but in reality they are poisonous and
started to affect his brain, making him increasingly paranoid. He even sent out people to search for the
mythical elixir of life. Continued use of mercury made him retire further into seclusion and become
delusional. He made his final tour of China in 212 BC, and discovered the misery of his people. Even
though China was immensely productive, the massive Imperial projects utilising millions of workers
could not be sustained. Poverty and famine caused serious unrest throughout the land. The First
Emperor died, most likely from mercury poisoning, during his return journey to his capital Zianyang,
just north of the present Xian.
His Ministers had been plotting to replace him after his death with a younger son rather than the
rightful heir, as the latter was considered to be too close in style to his father. There was a power
struggle and the younger son was made Emperor. Although he had all his brothers killed to remove
their future threat, the peasants revolted, the new Emperor was murdered and the Dynasty of the First
Empire ended in only 207 BC.

Terracotta warriors
In 210 BC, in the aftermath of the First Emperors death, when fighting broke out between the
various factions, some of the underground chambers of his tomb were broken into, pottery figures
were smashed and some of the structures burnt. However, after this the whole complex was forgotten
until 1974, when two farmers digging a well found pieces of pottery. They reported it to the local
authorities that called in experts and excavations started at a site one kilometre from the main Tomb.
What they found was amazing. The Emperor had constructed an army of 8,000 life-sized pottery
figures of soldiers together with horses and chariots. Previous pottery figures in tombs had been
significantly smaller. The clay bodies had to be hollow so they did not crack when fired – although
probably a large number still did, as they were very large complex pottery structures. It is amazing
that such fantastic ceramic objects were made at this early date. They were constructed in moulds, but
had added detail making every one different. They were painted in bright colours, but were found to
fade rapidly in daylight. They were very realistic, in proper formation for battle, and had very fine
bronze weapons. Some of these weapons appeared to have been used in actual battle. The swords
were longer than conventional ones and the soldiers had better armour, perhaps explaining the First
Emperors success in battle. Now some 180 pits have been discovered, including some containing
ceramic models of entertainers, so the whole complex seems to represent an underground city.

Several very large pits have been excavated and covered with extensive buildings to protect the
fabulous pottery figures. However, most excavation work has stopped with only a quarter of the
estimated 8,000-man army exposed until a solution can be found to the problem of colour fading when
they are exposed to the air. Many of the exposed and broken figures have been restored and re-sited
as they were originally. The central tomb has not been excavated yet, as the authorities are not keen to
disturb it. There is a curse on the tomb, that if it is desecrated, the government of the time will fail. As
the Chinese tend to be more superstitious than religious, this can be appreciated. However, recent soil
samples taken from the main tomb area do show high levels of mercury, so the account written by Si
Ma Chien, which no longer seem so incredible, may indicate an unimaginable treasure still awaiting
discovery.
Although human sacrifice had fallen out of favour after Confucius, it appears that the First Emperor,
possibly in the later stages of his failing mental health, ordered some 3,000 wives and concubines,
together with many trusted subjects who had been involved in the tomb’s construction, to be sealed in
his tomb after his funeral rites had been completed. He thought this would enable him to start a new
Imperial Family in the afterlife; also he did not want the whereabouts of his Tomb to be known.
The manufacture of domestic and ritual pottery continued with few new developments, although
mythical stories of the Taoist belief found visual expression in ceramic decoration.

Cocoon jar and Hu vase (cold painted in
red and white) - courtesy Glade Antiques
and R&G McPherson Antiques
Some pottery developments during the First Empire were rather more mundane, if not more
immediately useful. For example water pipes and drainpipes were produced in fired clay, together
with floor and roof tiles stamped with bas-relief ornamentation.

8.15 Han Dynasty (206BC to 220 AD)
The Qin Dynasty was followed after a brief civil war by the Han Dynasty from 206 BC to 220 AD.
It was formed by a man of humble birth called Liu Pang, who emerged victorious from the fighting
after the fall of the Qin. To start with, some members of the Emperor’s family were given parts of the
country to rule in a feudal style, but after 100 years China reverted to an effective Centralised
Government, to maintain political unity, and a system of local administration. Otherwise most of the
Qin methods of Governance were maintained throughout, although the “legalistic” emphasis was
softened following the ideals of Confucianism (benevolent rule and good statesmanship). The ruler
from 140 to 87 BC, Wu Di, expanded the Chinese Empire by defeating the Hsiung-nu (Huns), a
barbarian tribe living along the Northwest Frontier. The Han Empire expanded West as far as
Ferghana in Kazakhstan, as they wanted a secure source of the famous Ferghana horses that were

invaluable to the Han for their cavalry in battle. The Great Wall was also extended, particularly in the
Northwest. In the Han Dynasty the Emperors ruled an Empire stretching from Korea in the North East
to Vietnam in the South. It rivalled the Roman Empire in size and wealth. In 2 AD the first Chinese
Census took place, indicating the overall population to be 57 million, concentrated in the Yellow
River Valley and round the mouth of the Yangtze.

Map of early Han Dynasty, circa 200 BC courtesy Thomas Lessman,
worldhistorymaps.info
Wu Di encouraged contact and trade outside China and this probably led to the start of contact with
the Western World, as silk began to be exported along the “Silk Road” via Western Asia to Antioch
on the Mediterranean, part of the Roman Empire. The Silk Road introduced new plants, animals (the
donkey), materials and technologies. Because of this some people grew rich and were able to
commission artworks. Legations were also sent on visits to Japan, which provide the first written
accounts of Japanese society. During the Han and later Tang Dynasties, China became international in
scope and rivalled contemporary Mediterranean Powers. Contact with the West also led indirectly to
the introduction of Buddhism from India in the first century AD after it had been practised for 500
years in India. It was the Emperor Ming Di (58-75AD) who sent an envoy to the West who returned
with word of the new religion in 67 AD. The first Buddhist community was made up of non-Chinese
people and was set up by 148 AD. Buddhist ideals continued to be brought in by traders and
craftsmen along the Silk Road, which is why most monasteries between 0 and 500 AD lay in a line
along its route between Isfahan and its start in Chang-an (north of present Xian). The Bell Tower in
present Xian symbolises the start of the Silk Road in China.
Confucianism had become the State Religion in 136 BC. During the Han period Buddhism was still
much at odds with Confucian morality. Buddhist ideals of homelessness, the monastic begging life and
celibacy were in marked contrast to Confucian family tradition, promoting hierarchical systems of
relationships within the family for the good of the State, having the same set of values as the State.
Even so, Buddhism became even more popular after about 220 AD.
The Han period of some 400 years of more or less continuity and prosperity brought about a
cultural flowering as the relationship between politics, art and intellect became closer. The Han’s
first capital was in Luoyang, to the East, but around 200 BC they began construction of a new capital,
Chang-an, described as the “first great city in Chinese history”. It grew to a population of a quarter of
a million people. This was located to the West, about half way between the capital of the Qin,

Zianyang, and present day Xian. Confusingly the name Chang-an was not used uniquely for a single
location, but was reused by subsequent Dynasties for their capitals in or near Xian.
There was one period of unrest that led to civil war for some 30 years. As an example of history
more or less repeating itself, this was caused by another Regent (Wang Mang) for an underage
Emperor, who attempted to set up his own Xin Dynasty. During the fighting the Capital, Chang’an,
was destroyed (Denoting the end of the Western Han Period - 206 BC to 9 AD). Over the next 300
years Chang’an fell to the status of an ordinary Provincial city. When peace ensued the Han Empire
flourished again and the new Capital again became Luoyang, in the east of the Han State (Eastern Han
Period 25 to 220 AD).
The Han Dynasty led to innovations to improve agriculture by irrigation, including dams, and
canals for food transport. Paper was invented in about 100 AD from vegetable pulp (mostly bamboo)
left to dry on screens of split bamboo. It was much cheaper than parchment (animal skin). Together
with the development of inks, this encouraged the use of writing. Chinese characters, which were
invented before 1,000 BC, started to be standardised in the Han Dynasty, and were also adopted by
the inhabitants of Korea and Japan. Improvements were made in industry, for example in iron casting,
and factories were set up for lacquer work and silk production.
There were some large terracotta figures of remarkable liveliness produced in the Han and on
through the Tang Dynasties, particularly alongside the “Ways of Souls” leading to tombs, which relied
on the technology developed by the Qin. In the Han Era, small pottery figure models, often of
servants, again replaced human sacrifices, which still occurred previously on the death of a very
prestigious person. Han tombs are among the most elaborate in China. They were made of fired clay
bricks, with a vaulted roof and covered in gigantic mounds of earth. Later they were made by digging
into natural hills (ready made mounds). They were lined with fired bricks, rectangular and triangular,
with a combination of stampings to create pleasing rural scenes. Some stamped bricks in Chengdu
were a relatively large at 16” x 19”. After firing, figures, birds and other animals in relief were
picked out with colours. Some had geometric patterns alternating with bands of lively processions of
dragons, men in chariots and figures from mythology. They were the reflections of splendid carved
and painted scenes found in the tombs of the very rich.
A particularly fascinating tomb of a noble woman, Marchioness Dai, dated 168 BC, was richly
equipped and well preserved. There was a Kaolin clay outer layer to prevent moisture ingress and an
inner layer of charcoal that removed all oxygen within a day of burial. This prevented decay, which
was considered very important at this time. From contemporary literature so much was spent on
tombs and their contents that powerful men were reduced to penury after ensuring that their parents
were interred in the proper way.

Han celadon glaze stoneware toy - courtesy

Glade Antiques
Hard-glazed ware became firmly established with increased control of firing and careful selection
of clays for throwing large pieces on a wheel.In Henan Province they still produced high-fired
stoneware with thin brownish to olive green glaze. However, the main production centre was shifting
to the kilns of Eastern Han in North Zhejiang Province – in the old kingdom of Yueh. There they
produced high-quality, hard, grey stoneware, often imitating bronze vessels, with impressed designs
under a thin olive green glaze. Other important Han pottery production was in Changsha (Hunan
Province) that became an important South Central area for various wares, and Chengdu and
Chongqing (Sichuan Province).
Chinese potters of this time were experimenting with lead silicate glazes coloured with copper
oxide (green after oxidation by firing) and iron oxide (amber yellow). This particular glazing
technique possibly reached China from the Near East along the Silk Road, as lead fluxed glazes had
been used there in small quantities well before 1000 BC, or it may have been an indigenous
development. Lead compounds were well known to the Chinese as they added lead to their bronze to
improve casting. Glazes with lead as the principal flux, usually with copper, were often used in the
Roman period that was contemporary with the Han. They were technically not easy glazes to handle,
as they were unstable and difficult to apply. The firing temperature has to be low as lead becomes
volatile at 1150 degrees C. Lead glazes also run during firing and can crack when cooling due to poor
thermal match with some bodies. Lead in the form of red or yellow oxide, white lead and galena can
be powdered on to the damp clay body or the lead compound can be held in suspension in water and
applied by brushing or dipping. Lead glazes have the advantage of being bright and smooth, and
taking coloured metal oxides well. They are particularly good for earthenware bodies, especially
those rich in iron, as the colourant conceals the body colour. Lead glaze is also a reasonably good
thermal fit for earthenware and is useful in making it impermeable. In North China they used a lowfired lead glaze that was tinted bottle green with copper oxide and took on a silvery iridescence after
burial for some time. Lead glazes were confined to cemetery pottery, which was a good thing as the
lead used in glazes is notoriously poisonous. The mortality rate amongst potters was high in Chang-an
and Lo-yang that were the most important centres in West and East Han, respectively.
During the Han period there was a very rich variety of unglazed, fired and unfired (or “cold”)
painted and lead-glazed ceramic grave goods.

Han burial pieces (Mingqi) green glazed
vase, kitchen stove and cosmetic jar courtesy R&G McPherson Antiques, Glade
Antiques and R&G McPherson Antiques

Western Han cold painted vessels 206 BC-8
AD - courtesy R&G McPherson Antiques
Just about every bronze and lacquer vessel was copied. They included pottery models of people
(dancers, acrobats, musicians and gamblers), animals and possessions dear to the departed in life.

Eastern Han Mingqi figures of dancer
and entertainer - courtesy R&G
McPherson Antiques

Han owl rat scarer and goose headed vessel
- courtesy Glade Antiques and R&G
McPherson Antiques
There were also detailed small ceramic models of contemporary buildings (houses, farms,
watchtowers, pigsties) about the same size as dolls houses today, which show the variety and vigour
of the social scene as well as advances in architectural design, as most full-sized buildings of this
date have disappeared.

Han building models, milling shed, house on

columns and watch tower - courtesy
R&G McPherson Antiques
Ceramic bowls were placed in graves to contain food and drink. Jade was also thought to prevent
decay, so members of noble families might be buried with an entire suit made of small plates of jade
to preserve the body for survival in another dimension. By the first century BC pottery models of
gardens were also introduced. Gardens had a very different role in China, as they were devised to
entice the Immortals into the garden, as well as showing off the power of the owner – so the
Emperor’s garden was very impressive. Ceramic bowls were placed in the garden to collect dew that
was the Immortals favourite drink. These models and other items give a very good insight into the
customs of the people at the time.
Moulding was used extensively and was very lively. Vases were encircled by bands with scenes of
animals, birds, human hunters, Taoist fairies in landscapes and mountains.

Han vase with lead glaze and encircling
tigers and mythical beasts courtesy R&G McPherson Antiques

Large Han jar with flying birds - courtesy
Glade Antiques
The latter were linked to the home of the immortals and the five sacred Chinese mountains.
During the Han Dynasty there was a further transition away from artists creating and decorating
only ceremonial items, such as pottery, for ritual and religious ceremonies, and instead more was
made to glorify the power and prestige of the great families. Now there was also art of a narrative
(descriptive) and secular (everyday life) nature. Instead of warding off bad luck, decoration now tells

a story, perhaps a myth or folklore. There was also an appreciation of craftsmanship in decorative
items for daily use, particularly the brightly painted pottery. The vigour in artistic expression
exemplifies the Han period as never before.

Han vase with tiger decoration - courtesy
Glade Antiques
Ceramic roof ridge ornaments had an important role as they had to form the correct transition
between the building and the air above it, as well as to protect the inhabitants by warding off evil
influences that manifested themselves as demons in the air. The latter was achieved by using figures
of deities and symbols of good luck. Human figures also started to appear in roof decoration.
Interestingly, the number of ornamental figures on the roof ridges and the colour of the tiles can
determine the status of buildings. What was started in the Han Dynasty is particularly clear on the
roofs of buildings in the Forbidden City in Beijing, built in the later Ming period.

Figures decorating roofs in Forbidden City
Animals, including dragons, also started to appear on circular roof tiles, stamped in bas-relief.
Also many beautiful pagodas were constructed from elaborately impressed, fired ceramic bricks.
China is very large and Regions were relatively autonomous and control often changed hands, so it
is no surprise to find that pottery also developed quite separately in some Regions, but that some
ideas also travelled and became incorporated into local designs.
Similarly as the borders of “Central China” ebbed and flowed, other bordering dynasties also grew
and fell away. One, called the Dian, existed from 400 to 109 BC. It bordered the Han Dynasty in the
present Yunnan Province (South Western China just north of Vietnam). It was dependent on
agriculture, fishing and trade. The Han considered them barbarians, but they were just as
sophisticated. Their pottery was more in the style of South East Asia but also exhibited influences
passed down from the Shu (contemporary with the Shang). There was more emphasis on animals in
their art (particularly cattle) and illustrations show that bullfighting took place in South China well

over 2,000 years ago.
The Han Dynasty eventually fell because of a spate of natural disasters and rebellion, although the
art of the Han period continued until the middle of the 3rd Century AD.

8.16 Period of Disunity or “Northern and Southern”
Dynasties (220 to 581 AD)

Map of three kingdoms - source Steph M
After the fall of the Han Dynasty in 220 AD, and for the next 60 years, China was divided into
three concurrent native Dynasties, usually referred to as the “Three Kingdoms”. In the North was the
Wei (220-265 AD), in the Southeast the Wu (222-280 AD) and in the West the Shu-Han (221-263
AD). The Wei formed the Western Jin Dynasty (265-316 AD), overcame the other two States, and in
280 AD China was briefly reunited. However, in 311 AD Luoyang and in 316 AD Chang-an fell to
the invading Hsiung-nu from the Mongolian Region in the Northwest. The Eastern Jin Dynasty
continued in the south from 317-420 AD, centred on Nanking (now Nanjing).
The idea of life after death remained a focus for artistic activity. In accordance with religious
beliefs, companion figures of ceramics, stone and metal were still placed in the tomb with the dead.
Ceramic vessels were filled with provisions for them in the next world. The favourite items of
personal use were also buried with them. For the Chinese it was very important to care for the souls
of the dead and ensure they were protected. As a result, some interesting ceramics date from the years
of division between North and South. In particular this period is noted for its vigorous modelling of
figures, particularly of animals.

8.17 Northern China
Before long, non-Chinese “barbarian tribes” occupied the whole of Northern China and they set up
one kingdom after another until in 439 AD, a Turkish tribe from Central Asia, the Toba, brought the
region under their control as the Pei (Northern Wei Dynasty (439-534 AD)).

Map of Northern and Southern Dynasties courtesy Thomas Lessman,
worldhistorymaps.info

Northern Wei soldiers - courtesy Glade
Antiques
The Toba established a capital, Pingcheng, in what is now Shanxi Province and populated it by
forced immigration of tens of thousands of native Chinese people. They were keen to adopt Buddhism
as State policy, as it gave them some justification to rule native Chinese people. The suffering
Northern Chinese were also keen to adopt it as it was a consoling force, as at this time the Confucian
system was in ruins, so Buddhism reached the common people in the 4th Century AD. Gradually the
Chinese reassumed control, and in 495 AD the capital was moved again to Luoyang, in the heart of
ancient Chinese Civilisation, where the last vestiges of Turkish influence disappeared.
Compared with many countries China already had a long history of civilisation and a conviction
that it was the only truly civilised society in the world. So when Buddhism arrived the Chinese were
able to assimilate and adapt it to conform to their own culture. Similarly, when conquering foreign
cultures such as the Toba (Northern Wei), and later the Liao, Jin, Mongol (Yuan) as well as the
Manchu arrived, they adapted to the culture of the conquered Chinese, until their own had been
entirely swallowed up.
The Northern rulers were too busy with intrigues to have time to support cultural activities, so
there was no great palace or city building programme for some 180 years after the fall of the Western
Jin until the rebuilding of Luoyang was started in 495 AD. However, this city was sacked in 534 AD
with the fall of the Northern Wei. There was, though, construction of Temples and Monasteries, and
these are the main remaining monuments of the 4th and 5th Centuries AD in China. Each Buddhist
Temple had a pagoda as a memorial. The earlier Han timber tower was further developed into a brick
and masonry tower up to 12 storeys tall. Because of their construction they have remained while the
wooden temples have often disappeared. There were also cave temples cut into rock faces, copying
some styles from India. In all some 50 delegations of Chinese monks were sent to India from the 3rd to

the 7th century AD bringing back religious texts to China. The iconography of Buddhism, which they
also brought back, added new themes for Chinese artists.
The Northern Wei were succeeded in 534 AD by a number of petty, but some ceramically
important, dynasties (E. Wei, W Wei, N. Qi and N. Zhou) until reunification came about in 581 AD
under the Sui Dynasty, which was set up by a partly-Chinese General, Yang Chien.
In the North, the impact on ceramics from the fall of the Western Jin in 316 AD until the middle of
the 6th century AD was severe. The production of ceramics would have continued, but little is known
of its detail, apart from tomb furniture. Much of this was no longer glazed, but was heavy low-fired
earthenware, often with white slip and with unfired painting in fairly bright colours (red, blue and
green).

Northern Wei cold painted figure courtesy R&G McPherson Antiques
They moved away from copying bronzes, shapes became simpler and decoration more fluent.
Trade flourished despite the disturbances and models of heavily laden camels were a feature of the
Northern Wei period. Figures now portrayed Western Asians with beards, together with caparisoned
horses of warring Princes with Sassanian Persian decoration on their bridles. These were made in
two halves in moulds then detailed by the potters.

Many very elegant funerary figures from all walks of life have been found in Northern tombs. In the
late 5th century there were changes in their style, being elongated rather than stout, and having smiling
faces. Previously, stamped grey earthenware bricks and tiles in tombs were flatter with low relief,
but Buddhism influenced the designs so the relief was much deeper and more rugged. The impressed
and moulded decoration was pictorial (now with a more obvious relationship between pictorial
elements) and geometric (some based on textile designs). In a tomb in Teng-hsien, each brick was
decorated with a complete scene, similar to the rich carving and paintings in 5th century shrines and
temples. Ostentation in death was expected – every brick was different, using a separate mould.

Northern Qi large tomb guardian, soldier
in full armour - courtesy R&G
McPherson Antiques
Up to this time it was likely that there were relatively few potteries operating, however, from the
time the Northern Qi took over in the West in 550 AD and the Northern Zhou the East in 557 AD
changes become evident and Northern kilns began significant activity again.
As mentioned earlier, in the North during the Period of Disunity, for reasons that are not clear, lead
glazing was discontinued for over 300 years until reintroduced in the 6th century. Both high-fired
stoneware and lead-glazed earthenware were then produced, typically as fairly large, wellconstructed, stout jars. However, now the earthenware body was almost white rather than reddishbrown. Some decoration was elaborate and reflected the tastes of the previous Turkish Rulers,
together with other Central Asian and Persian influences, as there was lively trade with the West and
foreign settlers in the cities. Shapes changed to suit the latest tastes such as earthenware flasks
imitating leather bottles. Some had moulded reliefs of Persians playing musical instruments or

dancing, in their native costumes, covered in a green or amber brown glaze. Some had colourless
glaze with streaks of green, foreshadowing the Tang “splashed polychrome” effect. Large, dramatic,
stoneware vases were made from several wheel thrown parts with relief banded decoration. Their
bodies were hard, light grey stoneware with a green, brown or yellowish glaze called “Northern
Celadon”.

Northern stoneware jar, 6th century AD,
incised lotus petals and glazed
- courtesy R&G McPherson Antiques
These were produced extensively in Hebei and Henan provinces. Again their decoration is alien to
previous Chinese traditions, being based on ones from the Near East. The body is much whiter now
and reduction much better controlled, indicating radical improvements to kiln design and firing
control. Saggers were also likely to have been used extensively, significantly reducing accidents in
the kiln.

8.18 Southern China
Buddhism was also fairly deeply rooted in the south and on the coasts in the 3rd and 4th Centuries
AD. Although Buddhist iconography influenced Northern Chinese designs more than Southern,
perhaps surprisingly, the fine arts flourished under the Buddhist influence in South China and Nanjing
became the cultural centre where art forms developed and influenced the arts of the whole of China,
including the occupied North. Also such sciences as map-making and botany began. Again this
disruptive era gave rise to a spirit of inquiry and introspection, and various cultural activities
developed significantly. For example, there was a long passionate poem written in 300 AD on artistic
creation. The Chinese were keen to formalise all forms of creative, artistic endeavour. In the
Southeast the Song, Qi, Liang and Chen Dynasties followed the Eastern Jin, prior to the unification
under the Sui Dynasty in 581 AD. During this period of Royal family feuds, those outside the courts
had a measure of peace and prosperity.
In the earlier part of the period (3rd century) ceramic development flourished in the South,
especially in Zhejiang. To the south of the Yangtze from Te-ching through Hangzhou and Shao-hsing
towards Ning-po on the East Coast a large group of kilns were established. These brought to
perfection the firing of stoneware pottery called “green glazed ware”. From the Tang Dynasty these
wares were also referred to as “old Yueh” after the ancient kingdom in this region. The kilns have
been lost, but are presumed to be a development of the Shang downdraught design. Most wares were

similar, but Te-ching also used a black glaze. Vessels were thin-walled and wheel-made unless they
were so eccentric they had to be moulded. The clay used was pale grey, almost white, turning light
reddish-brown when fired. The glaze on the earliest pieces had variable thickness, colour and surface
gloss. It was based on iron oxide and varied in colour from brownish-yellow to grey-green, showing
a lack of control of the reduction cycle.

Yueh celadon ware, bird in bowl, bird feeder
with cage handles and jar - courtesy
R&G McPherson Antiques
They have been found in 3rd and 4th Century graves in the Nanjing region, along with vessels
having a black glossy glaze. The black glaze was more consistent as the higher iron content made it
less sensitive to firing variations. Both glazes were applied by dipping, inside and outside, but not
always reaching the base. Vessels were fired on lumps of sandy fire clay or heavy stands that left
patch marks on the base.
Within the tombs the decoration of the bricks was less “rugged” than in the north and had a softer
more dreamy quality. Rather than dashing animals, swirling clouds and marching and dancing figures,
they were typically the Seven Sages of the Bamboo Grove seated on mats drinking and music-making
among trees. Technical execution was also different, with the South having a sinuous, fluent and
elegant style. A whole picture was made up of a multiplicity of bricks, like a jigsaw, covering a large
section of wall. Each brick was numbered on its end to aid construction. In a late 4th century tomb in
His-shan Chiao, Nanjing, panels were 240mm by 80mm. The whole design probably started as a
painting, transferred to carved wooden blocks and the clay then pressed on to them. Technically this
needs considerable skill, mastering shrinkage, as each brick has to be dried and fired to ensure even
shrinking or the overall visual effect would be ruined.

Period of Disunity celadon, incense burner with
bird inside, ram and serving dish - courtesy
Glade Antiques
It was probably at this time that the custom developed of placing in Tombs urns with “multi-storey”
sculptural ornamentation depicting figures and animals on their lids. They symbolised wealth and
abundance and could be expected to provide the same good things in the next world. Some other
shapes were a bulbous ewer with cocks-head spout (sometimes false – clearly for use in tombs) and
tall ovoid vases surmounted with neatly modelled buildings with figures. Decoration included scenes
of Taoist paradise with immortals; symbols derived from indigenous mythology (Buddhist figures
were less common) or from 3rd to 4th century popular literature subjects. Although most items were
for Tombs, there were some water droppers and candlesticks, some modelled as animals, and made

for domestic use.
The roulette wheel started to be used for decoration. It was a wooden cylinder with carved design
fitted to a forked handle so it could be run round a pot when on the wheel. It was probably devised to
reduce the repetitive carving of long panels of wood to produce border designs on tomb bricks. It
required skill to avoid overlapping, which was otherwise hidden by lugs or small relief decorative
items.
In the 4th century, significant improvements were achieved with much more consistency in the clear
green glaze, giving it a very sensuous appeal. This led to less diaper decoration and less sprig
moulded items. Ewers and jars became taller with longer necks and more elaborate handles. Black
spots were introduced as a new decorative feature using a high iron oxide glaze – basically the same
technique as used centuries later in Zhejiang to produce the “spotted celadon” so admired by the
Japanese.
In the 5th and 6th centuries improvements in the stoneware body and glaze were even more evident,
the body was paler with finer grain, while the glaze was slightly thicker and consistently olive green.
More kilns were built in Zhejiang, south of the present Shanghai (Yueh), to produce this attractive
“green glazed ware” (celadon) that was in great demand as jars, ewers and pitchers, and widely
distributed. Other parts of China tried to mimic it – not always successfully. The kilns in Chang-sha
are notable examples producing a lower-fired body with softer glaze that is vulnerable to
deterioration and crazing.
The growth of population in the lower Yangtze valley gave great stimulus to its pottery industry in
the 6th century AD. The designs used by potters continued to depart from those used to decorate
bronze vessels and became increasingly independent. However, much Zhejiang pottery was plain or
decorated fairly simply.

8.19 Sui Dynasty (581 – 618 AD)
There were only two Emperors in this period, but they were able to re-unite China and provide the
foundations of a golden age in China for the following Tang Dynasty (rather like the Qin did for the
Han). The Turkish Tribes in the North East and North West were split, using both diplomacy with the
Persians and military force, which reduced the threat of invasion.

Map of Sui dynasty 600 AD - courtesy
Thomas Lessman, worldhistorymaps.info

The Sui capital was called Ta-Hsing originally and was designed in 583 AD on the site of the
present Xian, so it was to the south of the Han Capital – Chang-an. (Later the Tang adopted Ta-Hsing
as their capital and re-named it also Chang-an). The Sui were great Temple and lavish Royal Tomb
builders. The first Sui Emperor distributed “relics” throughout the country and ordered temples and
pagodas to be built to house them. Grave goods became more detailed and included beautiful models
of saddled and bridled horses sometimes covered in a pale green soft lead glaze, although yellow
was a more common colour. Horses were a recurring theme in Chinese modelling. Also models in the
form of domestic articles were buried in this brief period.

Young Sui ladies with latest hairstyles
(frowned upon by elders), thick glaze courtesy Glade Antiques
Some very rare porcelaneous translucent white wares have been discovered, made in kilns in
Hebei Province. The second Sui Emperor thought that unity and stability required good
communications, so he carried out some vast public works, such as the north/south Grand Canal and
an extensive road network. He also engaged in unsuccessful wars in Korea and massive repairs to the
Great Wall. These endeavours were very extensive and exhausted the Chinese people causing
revolution and the murder of the second Emperor by conspirators.

8.20 Tang Dynasty (618-906 AD)
Li Yuan, having defeated other rebellious groups, set up the Tang Dynasty in 618 AD. The first 140
years of the Tang Dynasty was one of the most prosperous and brilliant periods in the history of
Chinese Civilisation. The second Emperor, Tai-tsung, expanded the Empire so far that Samarkand and
Bukhara, in present Usbekistan, were included for a while. These Central Asian Kingdoms paid
tribute to China with the inducement of profitable trade. Chinese cultural influence reached Korea and
Japan. In fact Tang Dynasty institutions, principles and methods of government were imitated in many
parts of Asia. Underpinning Tang rule was the Imperial Examination System, which was designed to
recruit well-educated citizens to serve the Empire. Stability and economic security was now a reality
in China and its neighbours.

Map of Tang Dynasty 800 AD - courtesy
Thomas Lessman, worldhistorymaps.info
Trade grew rapidly and merchants flooded into China together with craftsmen and entertainers. In
previous centuries the merchant class had grown considerably when Government could not keep it
under control, but now they achieved respectability especially in Chang-an and Lo-yang. Luxuries
such as textiles, metalwork, glass and precious stones were imported from the Near East and their
designs had a great impact on most aspects of Chinese art. In ceramics many forms were new to
Chinese tradition. Some did not last but others were adapted to the Chinese taste and persisted, for
example, designs for the splendid lead-glazed pottery figures and vessels used in tombs. The public
was bent on keeping up with the latest fashion and delighting in extravagant, ostentatious display.
Various cultural activities developed, including opera and poetry. A legacy of some 50,000 Tang
poems has survived to this day. The Capital Chang-an became the greatest cosmopolitan city in the
world, with streets filled with foreigners and freedom for foreign religions including Christianity,
Islam and Judaism. The Imperial City or Capital was further developed after 618 AD to become six
times the size of the present Xian, with a population of over a million people, and another million
close by outside, making it also the largest city in the world at the time. It was well planned on a grid
system, which was the precursor to the subsequent layout of Peking (Beijing). A second very grand
palace was built just outside the city in 634 AD, which was the centre for the Emperor’s Court from
649 to 756 AD. Some very garish coloured ceramic tiles were used in the architecture of the palace
buildings. During this period China’s only reigning Empress, Wu-hou, took over from her husband the
Emperor Kao-tsung (649-683). She reigned from 690 to 705 AD.
The Tang period saw some of China’s most lavish Royal Tombs, before the onset of the more
modest Sung Dynasty. Again artificial mounds were not considered large enough, so tombs were
carved beneath large mountains. The tomb of the Emperor and Empress Wu-hou at Chang-Ling is the
only joint burial of rulers. It has yet to be excavated and appears to be intact.
The early Tang Emperors were as supportive as the Sui in the building of temples. Masonry
pagodas having seven storeys, 58m high still survive in Chang-an, but very few wooden temples
survive. The largest extant wooden building in the world is at Nara in Japan, which is 88m long and
52m wide. It is built in the Tang style but is small compared with the ones that have disappeared from
Luoyang and Chang-an.

8.21 Porcelain Development
Porcelain resulted from the Chinese potters’ persistent search for a pure white body, so it was an

amalgam of technological improvements in clay composition from white wares and kiln control from
stoneware that achieved the goal. However, insufficient evidence to identify and date kilns and wares
make it impossible to put an exact date on the final step to produce porcelain. Some Chinese authors
give a date as early as the 1st Millennium BC for the invention of “porcelain”, or rather proto-celadon
(a kind of stoneware). The Chinese did not put as much emphasis on the difference between high-fired
stoneware and porcelain as did Europeans, so much so there is no separate word in Chinese for
porcelain, but also the precise definition of porcelain differs from text to text, as it is a rather
complex and variable material to define specifically. Some Chinese are said to consider any pot that
“rings” when tapped to be porcelain. Generally Western experts recognise Dingware of the Tang
Dynasty as the first genuine porcelain and date it to 7th or 8th century AD, and ascribe it to the
legendary inventor Tao-Yue (608-676 AD).
As in previous developments, that of porcelain followed two courses in China – one in the North
and one in the South.
In the north, firing of the clay vessels took place in a vaulted kiln with a single firing chamber with
little draft and a high flame using charcoal fuel. It took a long time for the pots to cool and it was
difficult to control reduction. Northern craftsmen had been searching for a pure white body for
centuries, and efforts accelerated in the 6th century, concentrating on purer forms of kaolin-based
clays, and in the second half of the 6th century, they achieved their aim. A find from an Anyang tomb
complex dated to 575 AD is regarded as the first porcelaneous “white ware”. It also had a faintly
greenish glaze. It is arguable that their producers had created porcelain.
The northern potters continued to concentrate on material composition, increasing the aluminium
and magnesium content of their clays. One of the earliest white “porcelain” wares that started in the
late Northern Dynasties and was perfected early in the 7th Century is called Hsing (Xing) ware,
because of a later reference to it originating from Hsing-Chou in Hebei Province (although no kilns
have yet been found there). This translucent, very thin and delicate white ware was produced through
the Sui Dynasty and peaked in popularity during the Tang Dynasty, but continued through the Sung and
Chin Dynasties. In a 9th Century essay by Lu-Yu, the “Ch’a Ching” or Tea Classic, the suitability of
Hsing ware was particularly mentioned.

Tang to Northern Sung white Hsing ware courtesy R&G McPherson Antiques
During the Tang Dynasty, kilns near Ting-Chou, also in Hebei Province, were already producing a
fine white porcelain, the precursor of the famous Ding ware of the late Tang that was made famous by
the Northern Sung. It was very white and translucent with a high degree of vitrification. Items were
“slipped” inside and outside and covered with a colourless glaze which, when fired, was slightly
blue or ivory. The feldspathic glaze matched the body well, with little crazing. The differentiation
between Hsing and Ding is not always easy. Northern Chinese kilns in Shaanxi Province also
produced stoneware with a rich black glaze, and a type of celadon was made north of Xian.
In the South the emphasis was more on the kiln. The southern potters developed the “dragon kiln”

which, instead of standing isolated, was built on a slope with a series of interconnected chambers
(often 10-12) each a step higher up the hillside to considerable height, producing a good draft. It
could be reheated easily using charcoal fuel. The firebox and main stoke hole were at the foot of the
slope, with additional stoke holes and peepholes at intervals up the slope. Kilns were fired from the
lowest level first with the uppermost finishing last. A well-controlled air supply enabled reduction to
be controlled, and heating and cooling were rapid.

Dragon kiln - source web K. Pauli
In Kiangsi (present Jiangxi Province), near Jao-Chou and Chi-Chou, a good quality white ware
was being produced. The locality had an abundant supply of kaolin with very low iron, together with
feldspathic China Stone. This is the area some experts believe porcelain was first discovered, but
proving it is elusive. During the Tang period the kilns at Yueh were reputed to have manufactured a
secret kind of porcelain called “miseci” and in 1988 some 19 ceramic objects thought to be miseci
were discovered under the Famen pagoda in Shaanxi Province. They had dense, strongly bonded
bodies and a polished blue celadon glaze. They were donated to the monastery in 874 AD, and had
been walled up ever since. The new porcelain body with well-fitting glaze was to have far reaching
effects in China and throughout the world.

8.22 Earthenware and Stoneware
Other great technological steps in the art of ceramics took place in the late 7th and 8th centuries,
particularly during the Kaiyuan era (713-741 AD) under Emperor Hsuan-Tsung. (The translation of
Chinese names into English does not lead to a unique form of spelling, so this Emperor is also known
as Xuanzong, but pronounced the same). In particular more attention was now paid to surface detail. It
is from this period that the famous three-colour “Sancai” decoration dates, notably from kilns near
Chang-an and in Henan Province. Sancai pottery had lead silicate glazes, usually in a combination of
the three colours green, yellow and brown/beige (although sometimes blue occurred too). It was in
the Tang period that craftsmen really mastered this type of glaze and provided so many grave goods
with sancai decoration that have been discovered subsequently.

Tang lead glazed pots, sancai stem dish
and early brown glazed pilgrim flask courtesy R&G McPherson Antiques
At this time great quantities of splendid polychrome glazed wares were produced. To control the
glazes better some potters fired the pots in two stages. The basic ceramic model was first fired at
1150 degrees C, then the glaze was applied and a second firing was carried out to oxidise the glaze at
950 degrees C. The pigment in the glaze was found to cling to the body better once it had been fired.
There was some colour run, but this produced attractive patterns, which some consider to be the
finest decoration in the history of Chinese pottery.

Sancai decorated camels - courtesy Glade
Antiques
When it was necessary to reduce the colour running, especially on larger vessels, wax or grease
resist was sometimes used between colours, which the coloured glaze would not stick to, but would
burn off when fired. Some items were also covered in white slip to reduce the chance of iron in the
body causing discolouration. This also added colour and brilliance to the Sancai wares.
The pigments used were copper, iron and later cobalt for blue, imported from the West, usually by
camel. In the early 8th century lead polychrome glazes switched from being applied raw to being
fritted. This coincides with the introduction of the blue cobalt, which was transported as glass
cabochons (crudely “blobs”) from the Near East, ready for use after grinding and fritting with lead
glazing material. The use of cobalt as a blue colourant was to have significant future impact on
Chinese ceramics.
Small hand-made wares were also produced with a marbled effect by using two types of clay of
different colours. They were lead-glazed amber or green. Clearly potters were allowed to experiment
again under the Tang and try out new ideas, and there was a ready market for such novelties.
Dating Chinese stoneware is quite difficult and it is thought that much presently attributed to the
10th century and later may be 8th or 9th century. From the middle of the Tang period onwards there
was a general move to an improved stoneware using finer material, fired at temperatures of about
1300 degrees C. This provided a denser less-porous product.

Tang ewer, red body cream slip splashed
green with transparent glaze - courtesy
R&G McPherson Antiques
Stoneware was usually covered in white slip and rouletted with dots or chevrons and had a thin
soft-toned brown or pale yellow glaze.
Chemical quality became a priority. At the same time “Muffles” came into use. These were
capsules of fireproof clay to hold items to be fired and protect them from the direct heat of the kiln.
This reduced the number of accidents to pots during firing and led to better quality glazes. Decoration
of stoneware in the Tang period was more sombre, with subdued colours as high-fired glazes in China
were dependant on iron oxide. Early pottery and stoneware forms from Henan were small, stout
ewers with straight spouts and small handles.

Tang stoneware grinder - source Hong Kong
Museum

Tang early white stoneware jar - courtesy
R&G McPherson Antiques

In Zhejiang many hundreds of kilns produced celadon stoneware, which the Chinese now called
Yueh wares. The most important were around Shang-lin Hu and, further east, Hsin-hsien near the port
of Ning-po. Both produced refined wares of great elegance. The very finely grained, pale grey body
was hard and extremely compact (dense). The glaze was thin and pale, almost silvery olive green
over plain, undecorated or incised decoration, on a very diverse range of shapes including mimics of
chased metalwork. Imitations of this ware were made further south around Wen-Chou, which included
large vases with false spouts for tombs. Kiln control permitted large-scale pieces to have consistent
pale green glaze. Yueh celadon was distributed widely to local markets but was also exported from
the mid Tang period to the Philippines, Indonesia, India, the Persian Gulf and Egypt. They were very
popular because their hardness had no parallel outside China at the time.

Tang sancai glazed horse - source Hong
Kong University Art Centre
The Tang period was the second high point in funerary ceramics after the Han. Burials would
include realistic funerary figures of humans and animals, often having sancai coloured decoration,
including, of course, the famous Tang models of the Ferghana horses.
These models of horses are among the most celebrated examples of ancient Chinese art. In the Tang
Dynasty the horse was seen as very important for security reasons, as the northern barbarians were
very adept at horse riding warfare.
The Chinese set about building up a large pool of horses that by the mid - 7th century reached
700,000. Horses were often given as gifts and tribute, and models of horses were regarded as status
symbols. Other figure groups show people following normal domestic occupations. Colour schemes
were often appropriate, but occasionally not – for example blue horses. As well as glazed, there were
also a large number of unglazed earthenware grave goods, often cold painted, presumably to reduce
the cost. Modelling became more sophisticated and new shapes of vessel were introduced. Northern
Chinese potters borrowed shapes from West Asia more freely, for example, amphorae (originally a
Greek design but now with dragon handles) and bud-headed ewers. They also included pieces
derived from Central and West Asian metalwork (including Persian).

Tang Buddhist water sprinkler, original
Indian metalwork - courtesy R&G
McPherson Antiques
Now, the modelling included a greater level of detail, with very realistic clothing and headgear.
Some details though, such as faces, were often left to be cold painted, since to glaze this level of
detail was beyond their technology. Han figures had been somewhat abstract, but Tang figures were
very realistic, which is not a common feature in any Chinese art form, so figures could be readily
differentiated.

Tang male figure - courtesy R&G
McPherson Antiques
For example, an official with a swooping falcon on his headgear is a military rather than a civil
administrator. In the 7th Century figures of women were modelled with slender long bodies and
rectangular faces.

Tang female figure - courtesy R&G
McPherson Antiques
In the 8th Century, there was a change in perceived beauty to fuller bodies and round faces. This is
thought to reflect a particular Imperial concubine Yang Guifei, who apparently had these
characteristics.
Now the guardians of tombs “Fang Hsiang” became more important than ever. They were usually
grouped in pairs of savage warriors with alarming faces (to frighten evil spirits away) and fabulous
creatures with horns (to keep evil spirits penned down). They protected the tombs from disturbance
by demons and also to prevented the souls from leaving.

Tang tomb guardians, angry appearance to
frighten evil spirits - courtesy Glade
Antiques
Grave goods increased in number as well as quality and size. In excavated tombs many ceramic
figures were found in especially built niches in corridors. Upper class people would have models of
Western subjects such as Central Asian and Semitic merchants with deep-set eyes and jutty noses
(anything foreign was popular). These figures were produced in the metropolitan areas of Chang-an
and Lo-yang, indicating how cosmopolitan the cities were at this time. Foreign motifs included
hunting, boys with garlands, swags and vines, as well as Buddhist symbols. There were also Chinese

figures of servants, actors, female dancers and musicians, all exhibiting exquisite grace, together with
camels and horses carrying figures of musicians and singers on their backs. The size of figures also
increased with the richest people having vessels 1m high. Because so many resources were being
buried with the dead, Tang rulers tried to legislate to limit the number of funerary figures allowed. In
the middle of the 9th Century a minimum of 20 and a maximum of 100 was permitted, depending on
status, although the adherence to the regulation was limited.
Tombs provide a valuable insight into everyday life in the Tang period as it did in the Han and
other Dynasties. Small replicas of objects used in ordinary life were given as grave goods including,
now, the ox cart. Also rich people had wall paintings in their tombs that are often well preserved and
indicate the way of life of the time.
Horses, that were thought to be related to dragons, had been trained to dance since the Han
Dynasty, and became very popular during the Tang Dynasty. One hundred horses were trained to
dance to amuse the last Tang emperor Hsuan-Tsung (712-756 AD) with specially composed music
and lyrics called “the song of the upturned cup”. Pottery models of these dancing horses became very
popular.
Before the end of Hsuan-Tsung’s reign, the army suffered disastrous defeats in Central Asia,
particularly the battle of Talas River in 751 AD, losing much of the region to the advancing Arabs. A
rebellion in 755/6 AD by a frontier general, An Lushan, who captured Chang-an almost brought the
Dynasty down, and in 763 there was an invasion by Tibetans who also reached Chang-an. The Tang
continued for a further 150 years, but their greatest years in terms of geographic expansion were over.
After the middle of the 8th Century AD there was a decline in the quality and quantity of Northern
Chinese tomb wares. For example, just before the An Lushan rebellion polychrome figures came to an
abrupt end. As the Empire shrank and economic crises worsened, the government and people turned
against foreigners and foreign religions. (The State religion at this time was Confucianism). In 845
AD all foreign-based religions were proscribed, and temples and monasteries destroyed or used for
non-religious purposes. While the ancient heartland of Chinese Civilisation in Henan and Shaanxi
reduced in political and economic importance, the Southeast became more populous and prosperous.
In the last 100 years of the Tang Dynasty the Southeast became again the cultural centre of China.
Meanwhile in the North – Henan and Shaanxi – the stoneware had a very fine-grained grey body,
sometimes speckled brown from particles with higher iron content. Most date from the late 8th to the
9th century. Kilns in Chia-hsein near Yu-hsein started in the late 8th century and became a major centre
during the Sung and Yuan periods. The wares were covered with a viscous high-fired glaze that did
not run. They were coloured yellow, black, white and some mottled. These are regarded as the
precursors to the later famous Chun ware. Vessels were characteristically stout, strong and mainly
well finished and black was a very commonly used glaze.

Tang black high fired stoneware - courtesy
Glade Antiques
From Yao-Chou in Shaanxi Province a grey-bodied stoneware was produced from about 800 AD
with grey-green glaze that was the forerunner of the Yao-Chou Northern Celadon of the Sung period.
Some wares were white slipped then painted black and covered with a transparent glaze.

Tang stoneware dish dipped in black glaze
to leave unglazed centre - courtesy
R&G McPherson Antiques
Some small boxes with black painted decoration were precursors to the later Tzu-chou (Cizhou)
wares. The brilliant black and white contrast was extremely attractive compared with the sombre
tones of most contemporary stoneware. Almost all the stoneware in the North used oxidising kilns
giving yellow glaze colours if the iron content was ½ to 1% and brown-black when 5%. However the
grey-green glazed pieces from Yao-Chou were the exception, being fired in a reducing atmosphere in
kilns probably influenced by the “Yueh” tradition in Zhejiang.

Tang toys and whistles from Changsha kilns
- courtesy Glade Antiques
The great Southern movement of population in the Tang Dynasty stimulated the development of

many new kilns. Celadons were produced in Chung-lai in Sichuan Province, in several areas in
Guangdong and Fujian Provinces and in Changsha in Hunan Province.
In the latter, grey-bodied earthenware was also produced with copper green and iron brown fritted
colours in an alkaline, rather than lead, glaze. Many fragments of this softly coloured ware with
simple decoration have been found in the Near East, notably Iran. The Changsha potters began to use
underglaze decoration, mostly browns and greens, and very occasionally blue. The glaze protected
their decoration, and this development ultimately led to widespread blue underglaze.

Tang Changsha stoneware bowl, decorated
under glaze - courtesy R&G McPherson
Antiques
In Jiangxi Province kilns produced white wares in Chi-chou and others in Jingdezhen (Ching-techen) produced white wares and celadon.
From these humble beginnings Jingdezhen was destined to become the largest pottery factory in the
world during the Ming and Qing periods.
In the previously mentioned essay “Ch’a Ching” the celadons of Yueh-chou in Zhejiang ranked for
jadelike quality first amongst wares for tea drinking, followed by the silvery white Hsing ware. The
Yueh celadon wares continued to be produced in the South well into the 10th century, when some of
the finest was made.
During the latter part of the Tang Dynasty the power of the Tang Emperor and Central
Administration was continually eroded, the Empire shrank under the relentless pressure from the
Tribes in the North and the Provinces grew in strength until they became independent. Finally peasant
revolts brought the Dynasty to an end. After the fall of the Tang Dynasty, the Chinese Region was split
into four parts. The Khitan Tribe, basically semi-nomadic horsemen from Southern Manchuria that
had acquired territory in Inner Mongolia and Northern parts of Hebei and Shanxi held the area North
East of China, while the Western Hsia held the area to the North West, cutting off contact with West
and Central Asia. Central China was split into the remaining rump of the old Empire, roughly
covering much of today’s Shandong, Henan, Hubei, Shanxi and Shaanxi Provinces, ruled by a
succession of five short Dynasties (The Five Dynasties 907-960 AD). The remainder, mostly in the
South was divided into Kingdoms (Ten Kingdoms 902-978 AD) corresponding pretty well to the
previous Provinces.

8.23 Five Dynasties (907-960 AD)

Five Dynasties or Northern Sung whiteware
mortar and celadon water pourer - courtesy
R&G McPherson Antiques
The five short-lived Dynasties that ruled the northern part of Central China plunged the country into
a state of political and social chaos. The corrupt Northern Courts offered little support to arts,
although Buddhism flourished until its persecution in 995 AD destroyed much of its progress over the
previous 110 years since the previous anti-Buddhism campaign. This period of confusion hit the
development of the pottery industry and the Tang three-colour sancai wares went out of production
completely. However, the production of white porcelain, celadon and black-glazed stoneware
continued throughout this time.
Following a coup d’etat at the palace of the last of the Five Dynasties, the “Later Zhou”, a new
Dynasty, the Sung, seized power, led by a skilled military and political operator determined to reunify
China and overcome the threat from the north.

8.24 Ten Kingdoms (902-978 AD).
The ten independent Kingdoms that ruled various parts of predominantly South China, though no
more enduring, offered more enlightened patronage to the arts. As the south had a beneficial climate
and plenty of water, it enabled agriculture, trades and craft to flourish, and the population increased
significantly. The Kingdoms of “Former Shu” (Ch’ien) with its capital at Ch’eng-du, the “Nan”
(Southern Tang), capital Nanjing and the “Wu-Yueh” (capital Hangzhou) were centres of peace and
prosperity. The last ruler of the Southern Tang (Li Yu) was a poet and a patron of the arts that
flourished under his rule more brilliantly than any time since the middle of the 8th Century.
A large complex of kilns that had been established around Shang Lin lake, in the kingdom of WuYueh, (in present day Zhejiang Province), sent its finest celadons to the court of Li-Yu, until it fell to
the Sung in 978 AD. Afterwards it was sent as tribute to the Sung Court at its capital, Kaifeng. The
finest pieces, with decoration carved into the clay and covered in pale olive green glaze, were
extremely good imitations of carved jade, as was intended according to contemporary writers.

Five Dynasties or Northern Sung celadon
box with lotus flower decoration, Yueh courtesy R&G McPherson Antiques

While ceramic and tomb designs leant heavily on the previous Tang Dynasty, during this period
some strange ceramic grave goods have been found, consisting of anthropomorphic models – some as
human bodies with heads of cows and monkeys, and others as doves, fish and snakes with human
heads. Also pigs with wings! These all may have some mythical connotations. A possible comparison
could be made to the roof-ridge ornaments thought to avert ill luck – particularly heads of cattle or
animal signs of the zodiac.

8.25 The Barbarians
Barbarian is not a Chinese word but Greek and was coined as a derogatory term because the
Greeks thought that anyone speaking other than Greek sounded as though they were continually saying
“bar-bar-bar”! However the Chinese had the same view of the Tribes outside China that they viewed
as uncivilised, even when they were not.
There was an ever-present threat along China’s extensive North Western, Northern and North
Eastern frontiers from the semi-nomadic tribes who continually coveted the treasures of the
successful Chinese people, especially the silk, gold and silver.
From the Tang Dynasty onwards there were constant border raids by the “barbarians”, which went
on for the next 300 years. One, mentioned earlier, led to the destruction of the Tang Capital Chang’an
in the late 8th Century AD, when Tibetan aggressors reached the city. Neither the leaders of the Five
Dynasties or the stronger Sung Dynasty, described later, were able to quell the ambitions of these
“Northern” Tribes.

8.26 Liao Dynasty (916-1125 AD)
In 916 AD the Khitan Tribe, the rulers in the Northeast, founded a Dynasty called “Liao”. They
invaded China in 947 AD and gained control of the region north of modern Beijing. They set up a
Capital Yanjing, west of present Beijing, that was strategically well placed to secure North China. It
was also the first “Chinese” Capital to be located so far north. The Khitan were a semi-nomadic
shepherd tribe, but were not by any means barbarians. They had a highly developed culture and had
richly furnished tombs for their leaders. They were the forerunners of Genghis Khan. By 1004 AD
the horsemen of the Liao had reached central Henan Province, almost on the banks of the Yellow
River (Huang he). The Sung had to sue for peace and signed a humiliating treaty to pay Tribute
(200,000 rolls of silk and 100,000 ounces of silver) to agree a new border. During the Liao period
the two Dynasties went their separate ways culturally, but there was lively trade and cultural
interchange, such as the painting given to the Sung ruler Renzong (1023 –1063 AD) by the Liao ruler
Xingzong (1031-1054 AD). The indigenous Chinese people in the north under Liao rule kept
themselves separate, with the Chinese being most proficient in ceramics and the Liao in metalwork
(which is more suited to a nomadic culture - bending rather than breaking!). Metalwork in gold and
silver particularly illustrates the links they had with the Middle East, especially Persia. The
decoration derives both from Buddhist and Sassanid (Persian) motifs, but with shapes modelled on
objects of Islamic art. This cultural contact caused a useful degree of cross-fertilisation of designs
and skills.
The input of Liao ceramic culture to the Chinese melting pot cannot be ignored. They inherited the
tradition of polychrome lead glazing from the Tang, but now they had mastered the techniques of lead
glazing in which the running together of glazes, which had imparted so much charm to Tang grave

goods, could now be kept well within limits.

Liao massive stoneware jar with opaque
green glaze - courtesy R&G

Liao sancai painted dish with central
chrysanthemum - courtesy Glade Antiques
These improvements were absorbed into general Chinese ceramic culture. The Liao produced
lead-glazed earthenware, stoneware and porcelaneous ware. Also monochrome ware was produced,
that was white-slipped to hide the body colour.

Liao yellow glazed bowls - courtesy Glade
The reddish-brown earthenware was fired high enough to be hard and resonant (rings when struck).

Stoneware varied from reddish to pale grey, the latter being denser.
The porcelaneous body was hard, thin and almost white. Some very thin, exceptionally white
bowls made for the Liao ruling house may have been produced in the Ding kilns that had started
production in the late Tang Period but were controlled by the Liao for a short time in the 11th century.
Glazes were green, yellow or white and shapes often distinctive, particularly wine flasks and tall
vases. Other shapes were based on Tang pottery or metalwork traditions of the North. Simpler shapes
were thrown on a wheel, but more eccentric shapes were constructed over moulds.

Liao miniature ewer with lion handle &
Ding dish with butterflies - courtesy
R&G McPherson Antiques

Jar copying leather water bottle and
yellow glazed jug - courtesy Glade
Antiques
This technique of using moulds with decorative motifs was a most important innovation and was to
have a significant influence in the early 12th century in fostering industrialisation in China far ahead of
other countries.
The Liao abandoned their Shamanic religion and turned to Buddhism. Many large Temples were
built at this time in North China. Emperor Xingzong ordered a great pagoda to be built in his Capital,
and it was completed in 1056. His wooden pagoda has nine storeys and at 67m high is the tallest
well-preserved wooden building in China.

8.27 Northern Sung Dynasty (960-1127 AD)

Map of China - Northern Sung Dynasty courtesy Thomas Lessman,

worldhistorymaps.info
Initially, Central China was reunited by the Sung’s conquest of most of the area covered by the
other Kingdoms. The Sung period is split into the Northern Sung Dynasty (960-1127 AD) that covered
both North and South Central China, and the Southern Sung Dynasty (1127-1279 AD) that covered
only South China.
Using the Imperial Examinations to recruit officials and establishing meritocracy of career
bureaucrats, it was ably ruled for well over 100 years by the founder Emperor, T’ai-tzu (960-976
AD), and the next four Sung Emperors. There was rapid economic growth, so much so that they
needed to introduce paper currency in 1120 AD. As the Sung rulers wanted peace, they preferred to
pay tribute to their stronger Liao neighbours to leave them alone. The treaty gave the Sung Empire a
century of peace, equilibrium and prosperity, although they were exposed to constant threat.

The Northern Sung Capital, Kaifeng was a city of palaces, temples and tall pagodas. Buddhism
flourished and more monasteries and temples were constructed.

Sung inscribed Buddha tile from Youguosi
pagoda and two priests, old and young courtesy R&G McPherson Antiques and
Glade Antiques
This was a time of great artistic and literary accomplishment, so much so that the Liao, and
subsequently the Chin, absorbed significant aspects of their culture. First and foremost the
appreciation of beautiful things led to the production of fine ceramics. The Sung Dynasty marked a
high point in the history of Chinese pottery, in which technical mastery and spontaneity of technique
were at their most perfectly balanced. The people who were acquainted with the past great Empire,
through its literature and the discovery of ancient pottery, wanted to surround themselves with
porcelain and other forms of art often based on antiquities. They collected rare ceramics that had
survived, as well as old bronzes. Emperor Huizong catalogued the Imperial House collection of old
artefacts, and crafts were encouraged in State workshops, including copying antique porcelain pieces.
Among the shapes used for Sung celadons were those derived from ancient bronze items, illustrating
this antiquarian taste of the Sung Court and gentry.
Different kilns throughout the Sung Empire rivalled each other in producing sophisticated basic
shapes with good properties and simple ornamentation. In China, Sung ceramics, with their
shimmering glazes, are considered much superior to the later Ming. However, people in Europe,
because they were initially introduced to the latest style of Ming Chinese blue and white ceramics
during the 14th Century, tend to consider this to be the ultimate achievement in Chinese ceramic art.
From a ceramics point of view, following the fall of the Tang, the distinction between the North and
South of the Sung Dynasty became even clearer. Southern kilns had already become the more
economically important in the Tang Dynasty and this grew because of their access to Southeast ports
that replaced land routes for export. Also the geopolitical and economic pressure between the Tang
and Yuan Dynasties resulted in a shift of major production centres to the South. Conversely, Northern
potters were unable to maximise overseas trade because the northern land trade routes were
unavailable; also there was a continual threat of invasion. However, the Northern kilns received
considerable support in the way of patronage in the first two centuries following the Tang. As a result
Northern kilns developed rapidly, technically ahead of Southern kilns for the first time.
Now the “horseshoe” kiln had been developed, which was simple and efficient and permitted close
control of the required reduction process. The firebox (coal-fired) was on the perimeter of a
semicircular kiln chamber, having a domed roof and a straight back wall. A series of vents from
ground level through the back wall led to two chimneys. After the kiln had been stacked with pots, a
light “bag wall” was built to separate the fire from the wares. The heat and flames went over the bag
wall and were deflected by the domed roof down through the wares and out through the vents. When

reduction firing was needed, stone doors were closed outside the stoking area, cutting off the air (and
oxygen). This kiln was found in many Northern Sung sites. Northern potters had also become more
imaginative in the use of material and decorative techniques. For over 300 years the ceramics from
Northern kilns were of very high quality, regarded as “classic” and esteemed highly by the Chinese.
There were kilns manufacturing ceramics all over the country at this time, and some individual
kilns would produce various products. However, the body of the pots and the colour of the glazes can
differentiate those ceramics surviving today. These include, in the North, Ding (that by this period had
taken over from Hsing as major producer of Northern whitewares), Ju, Chun, Northern Celadon,
Tz’u-chou (Cizhou) and brown and black glazed wares.

Sung bowl and qingbai (Jingdezhen) flower
shaped porcelain dish - courtesy Glade
Antiques and R&G McPherson Antiques
In the South there were Jingdezhen white wares, Longquan and Guan celadons and black Fujian
ware. These Sung pieces, often undecorated, rely for effect solely on the timeless elegance and beauty
of their shape and the quality of the tone and colour of their glaze. Sung stoneware elicited a delight in
the form of a piece and the tactile pleasure it gave. Decoration was subordinated to shape that became
part of the visual poetry of the age.
Ding ware was made at Chien-tzu-tsun, 35 miles north of modern Tsung Hsien, in the Northern
Province of Hebei, from the end of the Tang Dynasty to at least the end of the 13th century. Ding ware
was supplied to the Imperial Court in the Five Dynasties, Northern Sung and Chin Dynasties. The
predominant output was hard and very white-bodied translucent porcelain with a white or warm
ivory glaze that made the Ding kilns famous. Specialisation meant more consistent quality and greater
economy. The range of shapes was more varied in the late 10th and early 11th centuries, including
vases and jars with heavily carved decoration of lotus petals. By the second half of the 11th century,
production concentrated on open and flatware with carved and incised decoration of floral scrolls
and sprays, ducks and geese in reeds, dragons and fish.

Northern Sung figure of boy holding
flowers, Ding carved water pot and moulded
dish with melons - courtesy R&G
McPherson Antiques
The decorative techniques used required specially trained craftsmen with highly developed skills.
One process involved throwing a bowl in the normal way, carving and incising the decoration, then
placing it on a mould to change the shape of the top half of the bowl without spoiling the decoration –

a very skilled operation. When dry, the glazed wares were stacked in saggers and fired at about 1260
degrees C. Standardisation of sizes meant they could be stacked very efficiently on special stepped
saggers. They were fired rim-down, as this distributed the weight better, reducing warping. As the
rim was unglazed and rough, it was covered with an attractive thin copper, silver or gold band. Some
of these thin-walled ceramics were left entirely undecorated, but when the body was incised under
the glaze it was clearly visible only under the right light conditions.

Sung whiteware dish with traces of silver
on rim - courtesy Glade Antiques
At the start of the 12th century a new decorative technique arose using richly carved (in reverse)
domed-shaped stoneware moulds. The decoration was usually organised as designs rotating round a
central point. The mould was placed on the turntable, the clay laid on it and beaten with a wooden
paddle as it rotated. More time could be spent decorating the mould, so it became richly decorated
with a much greater range of designs. Use of these moulds permitted less-skilled workers to produce
identical wares, so the spontaneity of the decoration in the earlier years could not be replicated.
For plates a fast wheel was used with a patterned mould. A profile was brought down on the clay
with sufficient pressure to obtain the shape and decoration as well as shearing off excess clay. This
process, used today, is called “jollying”. These potentially “mass production” techniques had a major
impact later. Hand-carved porcelain continued to be made in parallel as it had a good market.

Northern Sung stoneware ewer - courtesy
R&G McPherson Antiques
The best wares were taken by the Sung Court and later the Chin patronised the kilns for its high
quality, but when the Mongols took over the quality deteriorated and the kilns closed around 1300
AD. Much white stoneware was also produced in the Sung period.

Sung Northern Celadon was a stoneware having a grey body and olive green/brown transparent
glaze. Manufacturing methods were similar to the Ding Wares, but using very different styles. The
most important kilns were at Yao-chou in Shaanxi Province 70 miles Northeast of Chang-an, and at
Lin-ju Hsein in the mountains south of Lo-yang. These wares also used technology developed from
the 9th century Tang reduction-fired Northern Celadon. The glaze had a small amount of iron and in
good pieces it is bright, glassy and very transparent. Early output had a wide range of forms, but
reduced later to bowls and dishes. Moulding was introduced in the early 12th century, but much more
delicate and smaller scale designs than in Ding Wares. In Yao-chou, the carving of the moulds was
exceptional, making it much more difficult to tell the difference between moulded and hand-carved
pieces. Firing was carried out in saggers with items on their bases rather than their rims.

Northern Sung celadon, hand warmer with
mouse, jug and cover with bird, central
decoration of tea bowl and lady with high
hairdo -courtesy Glade Antiques and
R&G McPherson Antiques

Northern Sung Longquan celadon, bird
feeder with bronze rim and dish with two
fishes denoting harmonious marriage courtesy R&G McPherson Antiques
During this period celadon ware was also made in the Longquan kilns in Southern Zhejiang.
Chun (Jun) ware was a close relative of the Northern Celadon, with important kilns in Henan
Province near Lin-ju Hsien, 100 miles south-west of Kaifeng and Yu-Hsien further east. However, the
wares were produced by many kilns over a wide area, particularly Shanxi province, so there is a
great variety of body colours and textures. It was popular from early Sung until well into the Ming
period. Early on it was thick-walled, heavy, low-fired stoneware with a thick pale-blue/lavender
glaze.
It appears to have been fired twice, firstly with no glaze at a relatively low temperature, then the

glaze was applied and the pot fired again. Chun glaze is one of very few that can with certainty be
termed an ash glaze (using burnt plant material), from the phosphorous content not found in
feldspathic materials. The lavender colour comes from small amounts of iron oxide and reduction
firing. There is a considerable variation in colour, surface texture and brilliance, depending on the
firing temperature, its profile and soak time.

Sung Chunware - courtesy Glade Antiques
There was often insufficient soak time, so bubbles were not driven out of the body and glaze. The
finest quality pieces were smooth, glossy and brilliant. The high gloss was due to very fine grinding
of the basic materials, and the bubbles provide the characteristic Chun opacity. Of the forms made,
one speciality was (rather hard) neck-pillows. Pots were of a single colour with the velvety/creamy
glaze effect. Early in the 12th century there was a phase of decorating the wares with splashes of
purple or crimson using copper oxide before firing, which contrasted well with the subdued lavender
tone. Sometimes excess copper oxide oxidised to bright green on small patches of the surface adding
to the attraction, but this process was not controllable. The finest Chun ware was of very high quality,
but later Chun wares created a less attractive “mottled” effect which Ming connoisseurs later referred
to as “mule’s liver”.
The Emperor Hui-Tsung, an accomplished calligrapher, replaced Ding ware by the much more
exclusive Ru or Ju ware in late Northern Sung. It is generally considered the most illustrious and
highly prized of the Sung ceramics, but only some 60 examples remain. It was related to Chun and
Northern Celadon, and was a low-fired stoneware with a soft milky glaze of blue or greyish-green
having a hair-thin crackle, covering a pale grey or buff body. It was simple in shape but very
effective. It was only produced for a few years in Lin-ju Hsien, as the kilns closed when the Sung
moved south.
Cizhou ware was the popular decorated stoneware named after the town now called Tz’u-hsien in
South Hebei where the principal factory was located. It was well developed by the early 11thcentury
and by the end of that century there were many kilns producing it in Hebei, Henan and some in Shanxi
Provinces. Some kilns were alongside others making more specialised products, such as fine quality
Chun Ware in Yu-hsein. Cizhou ware had great diversity and was the mass-produced pottery of the
Sung period that was still being produced in the Yuan and Ming Dynasties, using the same colours and
decoration. The stoneware was fired at 1200 degrees C and the body varies widely from grey, offwhite and buff to dark grey and dark brown in later periods. The glaze is normally transparent,
colourless or green. These glazes were fluxed with lead, could not withstand stoneware temperatures,
so had to be applied after the first firing and fired again at 950 degrees C. The sturdily potted jars,
vases and bowls, having strong shapes, were always coated in white slip and boldly painted with
patterns, using black and brown slips.

Sung pillow with sgraffito decoration courtesy R&G McPherson Antiques
There was a very wide repertoire of decorative designs, including inscriptions from single
characters to poems. Mei-ping shaped (bulbous shoulders and narrow base or inverted baluster)
vases show off this decorative technique well, as do headrests with flattened tops decorated with
landscapes. Roulette wheels were also used to produce very attractive spiral patterns.
After the Tang, the kilns making Cizhou ware further north in the northeast and Liao territory were
also important in keeping the polychrome lead-glazed technology alive. The body used was pink to
reddish earthenware, often slipped before decoration. Colours were mainly amber and yellow – there
was no cobalt blue and little iron red.

Northern Sung Cizhouware jar with black
sgraffito decoration - source Hong Kong
Museum
Another well known Cizhou technique that lasted from the late 10th century to the end of the 14th
century used two layers of slip, firstly a thin haematite (iron) brown slip followed by a thick white
slip on a grey stoneware body. Decoration was carried out by carving or incising through the white
layer so that after glazing and firing the decoration showed up dark brownish grey or red, the latter
being characteristic of an iron slip (this technique was later known as sgraffito).
A variant was to use a white first slip then a black slip thickly applied to carefully designated
areas - details were then incised through to the white slip beneath. This produces a bold and pleasing
effect, and was also continued through to the 14th century. The glaze was usually colourless but some

green lead-glazed items were produced in the 12th and 13th centuries. Black wares are inseparable
from other Cizhou Wares as they have similar bodies and were made in the same centres from the late
10th to the late 14th centuries. Most pieces were covered in a thick black slip and a transparent brown
glaze, both heavily loaded with iron oxide, producing a black ware when fired in an oxidising
atmosphere.

Sung or Chin, Cizhou bowls black glaze
with splashed brown markings - courtesy
R&G McPherson Antiques

Sung blackware jar and ribbed ewer (glazed
twice, once brown then black) - courtesy
Glade Antiques and R&G McPherson
Antiques
Various attractive effects could be obtained by varying the firing techniques and colour balance in
the slip and glaze. A period of reduction near the end of firing caused excess iron to be precipitated
out in crystalline form, producing a lustrous effect known as “oil spot”. This fascinating finish looked
like drops of oil on the surface of water. This effect is mainly found on plain bowls and cups without
handles.
Black Ware was very popular and by the 14th century was to be found in most households, but was
not considered to be a “collector’s ware”. Cizhou pottery was used all over China as well as being
exported.

8.28 Chin (Jin) Dynasty (1115-1234 AD)
The policy of paying off the Liao caused the Sung to leave their Northern Frontiers inadequately
protected. In 1114 AD, the Juchen Tartars in Manchuria revolted against the Liao. The Chinese army
took the opportunity to back the rebel Juchen to help destroy their old enemy the Khitan. This was
initially successful and the Juchen set up their own Dynasty in the North East of China called the Chin
(sometimes Jin) meaning “golden”, in 1115 AD, replacing the Liao. However, shortly after, the
victorious Chin threatened the Sung with invasion so an agreement was made that the Sung would pay
Tribute to the Chin. However, the Sung Emperors were a bit forgetful and in 1126 AD the Chin
appeared at the gates of the Capital Kaifeng demanding their money and besieged the Northern Sung
Capital. They took the new Sung Emperor Chin-tsung, the recently abdicated Emperor Hui-tsung and
some of the Imperial Court prisoner, and set up their Capital, Yangjing, near the city later to become
Peking (Beijing). The Chin forced the Sung to leave Kaifeng and the North of China, as far south as

the Ching Ling Mountains and the Huai River, to them.

Sung or Chin combed decoration through
brown glaze, foot wiped clean for stacking
in kiln - courtesy R&G McPherson
Antiques

Chin Cizhouware pillow and bowl with white
slip and iron oxide rich black decoration
- courtesy R&G McPherson Antiques

Chin Cizhou sgraffito - courtesy R&G
McPherson Antiques

Chin or Yuan polychrome dish with Buddhist
lion decoration - courtesy R&G
McPherson Antiques
Often kilns continued through periods of Dynastic change without too much interruption, and this
happened to a large extent when the Chin took over North China. Most of the wares continued
unabated as noted in the last section, including Northern blackware, but moulded decoration
increased rather than carving. Cizhou ware remained very popular, and continued to develop.
Sgraffito decoration was used showing the putty coloured body through a cream slip. As coloured
glazes capable of surviving high-fired stoneware temperatures were very limited, potters were
continually trying to find a way of using more colourful glazes on this strong body. In the late 12th
century northern potters developed the technique of overglaze polychrome decoration (enamelling).
Stoneware was white-slipped, coated with a colourless high-temperature glaze and fired to
stoneware temperatures. It was then painted with brightly coloured lead-fluxed glazes and re-fired at
800-900 degrees C, when the lead glazes melt but the main glaze only softens, and they fuse together.
This method brought back the Tang repertoire of lead glazes. The earliest known example of
overglaze painting in Chinese pottery is dated to 1201 AD. Early colours were copper green, iron
red, and antimony yellow. Later manganese black and iron brown were introduced. Decoration
included lotus sprays and peonies, fish, birds and Chinese characters. The bright colours, variety and
vigour of this pottery contrasted with the restraint of contemporary Court wares.
Another development was a technique similar to sgraffito. The pale grey stoneware body was
covered with a thick black glaze and while still damp the glaze was cut away to produce the required,
often bold, decoration. When fired the viscous glaze did not run so it shows up in contrast to the pale
body exposed. This technique was often used on large pieces such as wine jars from the latter part of
the 12th to the end of the Yuan Dynasty in the 14th century.
Both the Liao and the Chin furnished their tombs with fine objects as well as everyday utensils.
The Northern Sung, Liao and Chin made large pottery sculptures several metres high, often of
Buddhist gods such as Bodhisattva. These were very detailed and carefully painted.

8.29 Southern Sung Dynasty (1127-1279 AD)
The remnants of the Sung Court fled to the south in 1127 AD and after several years of wandering
set up their Capital at the beautiful city of Hangzhou.
The Southern Sung never really tried to regain the North, and again had to agree to pay tribute to

the Chin. Geographically the Sung Empire now was much smaller than during the Han and Tang
Dynasties. However, the Southern Sung enjoyed the prosperity and beauty of their new home, and the
arts continued to flourish in an atmosphere of humanity and tolerance. New heights were reached in
science and technology, particularly in porcelain manufacture, metallurgy, shipbuilding and compassguided navigation (as previous land routes were no longer available). The atmosphere in Hangzhou
under the Southern Sung Dynasty was very refined and civilised, but the loss of the North caused
some introspection that was reflected in their art – instead of power and confidence it exhibited more
sensitivity and romanticism.
In the 10th century, during the period of the Northern Sung, many new kilns were built in the South
and existing ones were improved, although progress was slower than the North due to lack of
patronage. Kilns in Kiangsi and Fujian all catered for the domestic market in South China and some
overseas trade to South East Asia. After the Sung capital was re-established at Hangzhou, there was a
shift in what ceramics were considered most sought after. Substitutes were sought for varieties no
longer available, so that the finest of these could be supplied to the Imperial Court. The Yueh Kilns
were prolific and high quality, and this requirement stimulated the potters in Zhejiang to manufacture
comparable wares. Support for Southern kilns increased greatly in the late 12th and early 13th
centuries, as Hangzhou became wealthy and patronage extended to wealthy Chinese as well as foreign
clients. The Government encouraged trade to fund resistance to the ever-present Northern threat. At
this time the volume of Chinese ceramics produced far surpassed those produced elsewhere.
The Southern Guan (Kuan) wares were the Official Imperial Pottery of the Southern Sung Dynasty
and were produced close to the Palace. Later, kilns were established near the altar for sacrifices to
heaven and earth, at Chiao-t’an, outside the South Gate of the city. Guan ware was inspired by the
Sung Court’s desire for a substitute for the high quality Ju ware from Ling-ju Hsein, which was no
longer available to them. It appeared about the middle of the 12th century and was closely related to
the Southern Longquan ware. In fact it had nothing in common with Northern wares except for the iron
content of the glaze – it was quite novel. Guan had a thin dark, almost black, opaque body and
beautiful bluish-grey layered glaze. A carefully formed wide crackle using shrinking glaze is the only
ornamentation on this exquisite ware. The degree (density) of crackle and colour of glaze depends on
the firing cycle. Crackle is usually avoided as it weakens the body, but having discovered it
accidentally the Chinese potters found ways of exploiting it for its aesthetic effect. It is induced by
using multiple layers of glaze before firing - 4 to 5 typically. In the best quality specimens the total
thickness of the glaze could be more than the body – a thin slice of clay between two thick glassy
walls. It must have been very difficult to fire successfully. As with Longquan, simple shapes were
thrown on the wheel with few decorative additions. Copies of Shang and Zhou archaic bronzes were
also very popular. Southern Guan was the finest of the family of celadons produced in an increasing
number of kilns in South Eastern China, and the potters at Longquan imitated it often indistinguishably.
Longquan (Lung-ch’uan), was the chief market town on the Hsi river in South Zhejiang, and had
been producing ceramics with monochrome glaze and appliqué decoration since the time of the
Southern Dynasties. Longquan potters were also well patronised by the Southern Sung and made fine
celadon with a shimmering bluish-green glaze, the best of which was supplied to the Imperial Court
(sometimes as Guan ware). The demand for celadon wares similar to those produced in the North
caused Southern Potters to refine their glazes, eventually firing jade-green glazes on red-brown

bodies. More generally the body material varied from heavy, compact grey stoneware to almost white
porcelaneous material. Except in the finest whitish-bodied wares, the exposed foot turns bright
reddish-brown, not found in Northern Celadon. The glaze is opaque, grey-green/grey-blue, as usual
depending on firing and reduction.

Southern Sung celadon stem cup, dish,
bronze-form vase and large ribbed bowl courtesy Glade Antiques and R&G
McPherson Antiques
It was fired at 1180-1280 degrees Celsius, the glaze being greener at higher temperatures. Opacity
is due to plant ash and bubbles scattering the light. Dragon Kilns were used which could fire 2025,000 pieces in one cycle, so it was a big industry. All ceramics were fired in saggers and from the
middle of the 13th century some of these were very large. Quality was better from the top levels
where the temperature rise was extended and very even. Simple bowls predominated, but there were
also mallet-shaped vases with dragon or fish handles. Decoration, if used, was simple lotus petals
round the outside of some bowls; however, with time the carved decoration increased and became
more elaborate. From the middle of the 13th century, sprig-moulded elements such as the two fish in
the centre of the bottom of a dish became popular. Potters making this ware also copied archaic
models closely, as these were greatly admired by the scholar class. Examples included “Cong” vases
that were rectangular in shape and found only in the tombs of boys and men, together with “Kuei, Li,
Tsun and Ku” vessels. A variant of Longquan with strongly marked crackle became known as Ko
ware, named after the elder brother of the factory Director.
Kilns in wooded hills round Chien-yang in North Fujian Province produced the best-known Chien
(Jian) Black Ware of Southern China, from the middle of the 11th to the early 14th centuries, for local
domestic use and export to Japan. The main product was heavily potted, dark brown or black
stoneware tea bowls covered with thick black glaze.

Southern Sung Jian ware black tea bowl courtesy R&G McPherson Antiques
The thick glaze had an iron content from 2 to 10%. The lower concentration fired a pale glossy
yellowish-brown, often transparent. Higher concentration produced the finest and rarest of these
conical-shaped Jian tea-bowls that have streaks or oil-spot effects referred to as “hares fur” or
“speckled partridge feather” glazes, caused by the iron precipitating out of the glaze.

Sung Cizhou blackware Jian teabowls courtesy R&G McPherson Antiques and
Glade Antiques
They were much prized and in great demand for use in the tea ceremony which the Emperor had
caused to become a social event. These, and the tea ceremony itself, were exported to Japan, which
was heavily under the cultural influence of China at this time. Japanese Tea Masters called them
Temmoku ware, after Tien-mu the sacred Buddhist Mountain in Zhejiang Province near the port where
it was shipped to Japan.
Chi-Chou (Jizhou) wares were named after the market centre in South Jiangxi, but were made by a
small group of kilns lower down the Kan River at Yung-ho. These kilns started in late Tang, peaked in
the Sung and then declined as potters moved north to Jao-chou in the late 13th century. A disaster
caused their closure in 14th century. The bodies were both porcelaneous and stoneware, with neutral,
transparent glazes for the former and opaque celadon and higher iron yellowish-brown, dark brown
and black for the latter. The best-known decorative techniques are using leaves, called “leaf
Temmoku” by the Japanese, and paper cuts. The outside of the bowl was usually plain black, or

mottled with a second application over the black of a pale yellowish glaze, producing a tortoiseshell
effect.

Southern Sung tortoiseshell or tigerware
bowls - courtesy Glade Antiques
A leaf or leaves were stuck to the inside of the unfired body and the whole surface, including the
leaf, covered with a high-iron glaze. Oxidising firing burnt out the leaf carbons, leaving it a pale
yellowish-brown shadow against the brown/black background. The paper cut method is similar but
uses reduction firing so the carbon in the paper remains black against the flecked pale buff glaze.

Southern Sung Cizhou paper cut decoration
- courtesy R&G McPherson Antiques
Often the decoration used characters as a message such as “long life”. Other products were
decorated by painting with a pale slip on a dark ground, or dark brown on a cream slip.
There is also a variant of the cut glaze effect. In Chi-Chou ware, paper cut outs are lightly stuck
onto the unfired body with small tabs sticking out. After glazing with a viscous glaze, but before it
dried, the tab is used to pull off the paper leaving an unglazed area for hand painting and incising
before firing. This method was used on both bodies, but dark glaze was used for stoneware and pale
blue transparent glaze for porcelaneous.
Moulding was only used for manufacture and decoration of the white-bodied porcelaneous ware.
These wares were mainly conical bowls with prunus and crescent moons carved in low relief
covered with neutral or celadon glaze. Chi-Chou ware was quite variable in quality from very good
to coarse, sugary, fragile and lightweight. The latter was reserved for tomb ware.
Kilns began operating at Jingdezhen in Jiangxi Province in the 7th or 8th century during the Tang
dynasty, but only when the demands for agriculture permitted, as farmers were part-time potters. In
the Sung Dynasty, from the start of the 11th century, many centres that were important in the production
of a variety of ceramics were active in North Jiangxi, near Po-yang Lake. They were already
producing extremely refined porcelain from local kaolin and “petuntse”, and some considered it
likely that “true” porcelain originated several hundred years earlier in this region rather than further
North or East. Petuntse is derived from the phrase “pai-tun-tzu” or little white bricks. This white
highly feldspathic and micaceous (platelets) material was mixed in the region, then crushed, washed

and dried and formed into the little white bricks for transport to the potteries. The porcelain factory at
Jingdezhen was founded in 1004 AD. It was privately owned and operated by families solely
manufacturing porcelain, and it was growing to meet the vast increase in population of South China,
using trained craftsmen rather than farm labourers. At first it supplied wares for the local market in
South China, with some finding their way to South East Asia, India and the Middle East.
Although products from Jingdezhen did not attain Imperial favour in the Sung period, the
importance of the burgeoning ceramic industry was not lost on the Emperor. The need to finance the
army to defend the northern borders became even more acute when the Mongols invaded in 1250 AD.
The battle was long and drawn out, but the outcome was inevitable, as the Mongols were much more
experienced fighters. To raise the necessary revenue, the Sung government sponsored overseas trade,
particularly porcelain and stoneware exports. It installed a series of Superintendents of Shipping at
ports including Canton (already having first position in overseas trade), Wen-chou in Zhejiang and
Chuan chou in Fujian (which from the middle of the 13th century superseded Canton, and from the 14th
century became the largest mercantile port in East Asia). The industrialisation of the ceramics
industry, the demand from overseas markets for porcelain in particular and the governmental pressure
and inducement to export created an explosion of ceramic production, much of it focussed on
Jingdezhen. In later times it was to become known as the capital of Chinese porcelain.
The most characteristic ware was a fine white porcelain covered with a transparent but slightly
bluish glaze called Ch’ing-pai (Qingbai)(Chinese for bluish-white). It had been produced from the
late 10th century during the Northern Sung period.

Earlier Northern Sung Qingbai porcelain,
drink warmer and baby in chair - courtesy
Glade Antiques and R&G McPherson
Antiques
The main problem facing the potters was the lack of plasticity of kaolin-based porcelain compared
with earthenware or stoneware. This meant they either had to throw small, very thinly potted pieces
on the wheel, or if larger pieces were needed, put up with them being rather thicker. Initially they
made small, simple, very thinly potted bowls that required the minimum of subsequent shaving and
finishing. As the skill in shaving the outside wall improved, bowls and vases became larger and were
joined by ewers, multi–lobed gourds, lamps, incense burners and very elegant vases. At first the
bowls were entirely undecorated or with an almost imperceptibly incised or carved relief work.
Some examples also had decoration applied in raised slip or as beading under the glaze and others
used a combing instrument giving lines and dots. Again, beauty of form was preferred to colour as a
decorative effect.

Southern Sung Qingbai porcelain fluted
vase, moulded lotus decorated box and bowl
with carved decoration - courtesy R&G
McPherson Antiques
About the middle of the 12th century, moulding was added, primarily for bowls and saucer shapes.
The use of moulds was particularly useful for porcelain, as the clay’s tendency to crumble was
considerably reduced and shaving could be carried out on the mould. This way the thinnest pieces
could be made more easily and quickly without breaking up. The decorative style used bears little
resemblance to the nearest comparable Northern white ware, Ding. In the South the treatment of the
surfaces was less free, so flowing lotus scrolls and ducks swimming in a reeded pond are not found
in the South. Firing was always on the foot or base until moulding was introduced, when items were
fired on their mouth rims as was Ding Ware, but in Ch’ing-pai there was a tendency to sag in the
middle. The rough rim was covered with a wide band of silver rather than the copper commonly used
with Ding. The glaze was prepared by fritting ground petuntse with brushwood and leaves. The fritted
material was then ground to a suitable particle size, mixed with water to a thin creamy consistency
then applied to the unfired body. The slightly bluish tinge was due to reduction of traces of iron.
Occasionally it came out pure white by accident, but it was not until the 18th century that this could be
controlled.
When later Emperors began drinking tea from these delicate white teacups and bowls, the new
custom was imitated everywhere and Chien blackware went out of fashion in China. The Sung
Ch’ing-pai wares were the predecessors of the vast output of fine white Jingdezhen porcelain that
dominated the Chinese pottery industry during the Yuan, Ming and Qing Dynasties. There were 136
kilns around Jingdezhen that made Ch’ing-pai, exporting it to 20 countries including S E Asia, Korea,
Japan, S Asia, Africa (including Egypt) and the Near East.
In the Sung period the traditional practice of burying grave goods with their dead continued.

Large Yunnan storage jar decorated as

grain store, two guardians, door, beams
and roof - courtesy R&G McPherson
Antiques
It was not until cremation became common in the Ming period that ceramic grave goods were
superseded with sacrificial goods made from paper. Even today paper replicas are sometimes burnt
besides graves for the sustenance of the souls of the dead.

8.30 The Mongols
Further north in Mongolia, the Mongols were also vassals of the Chin, but after much inter-tribal
bloodshed they collected together as a confederation of Mongolian Tribes under Genghis Khan, a
tribal leader who was born in 1163 AD. Between 1200 and 1225 AD, the Mongols broke the power
of the Chin in the North of China. They crossed the Gobi desert, did not make a frontal attack on the
Great Wall but went round its east end, and battled their way to the Chin Capital. A wall 40 ft. high
and 10 miles long protected the city. At the time the population of the city was about 350,000. In 1215
AD, after a siege of many months in which thousands of Chinese starved, the Mongols stormed the
city and killed most of the inhabitants. The Mongols, however, respected the Chinese achievements
and were avid learners of Chinese technology in medicine, writing, history and warfare (gunpowder).
They also made a huge move from living in tents to building a new Mongol Capital city, Karakorum.
Genghis Khan had also sent peaceful emissaries westwards but in 1218 the head of his ambassador
was sent back from Persia. A furious Genghis Khan sent an army of 200,000 soldiers to Persia that is
reckoned to have killed over 1 million people. His army kept going west “to see how far it could go”
and met little resistance, eventually reaching Russia. At this time their army was four times the size of
Alexander the Great’s and the Mongol Empire was twice the size of the Roman Empire.
This activity distracted the Mongols from making an intensive invasion of China, although Genghis
Khan died in 1226 AD making a further push into China. So, for some years the Chin were not
completely subjugated and the Sung further south were not attacked at all. In the meanwhile Genghis
Khan’s son Ogidei had become Khan and continued the push west, until the rest of Russia, Poland and
Hungary had been taken. His sons doubled the size of the Empire. The army was approaching Vienna
when Ogidei died in 1242. In accordance with Mongol law all tribal leaders had to return to their
Capital to elect a new Khan – this caused a hiatus in the push west that caused it to lose its momentum
and Europe was saved. Ogidei’s successor was Kublai Khan, Genghis’ grandson.
However, in China, history repeated itself, as the Sung helped the Mongols conquer their more
immediate enemy, the Chin. By 1234 AD the Mongols had brutally destroyed the Chin and reached
their southern border with the Sung. In about 1250 AD Kublai Khan swept south, battling the Chinese
army for over 20 years finally defeating the Sung and capturing their capital Hangzhou in 1276 AD,
uniting all of China again. A loyal Minister drowned himself and the young Sung Emperor in 1279 to
end their remarkable Dynasty. Practically nothing survives today of the magnificent Southern Sung
Capital Hangzhou, described by the Venetian traveller Marco Polo, who reportedly spent much of his
time between 1276 and 1292 AD in the city, as the “greatest city in the world”. Its grandeur can only
be imagined from surviving paintings.

8.30 Yuan Dynasty (1279-1368 AD)
Kublai Khan founded the Yuan Dynasty in 1271 AD and set up the first Mongol Dynasty to rule on

Chinese soil. In 1280 AD, the Mongols formally set up their capital, Khan-Balyq (Cambalic) or the
Chinese Yen-ching (Yanjing) in the Chin Capital, (close to present Beijing). Although the Mongol
conquest made China part of an Empire stretching from Hungary to Korea, and opened up foreign
contacts as never before, as the trade routes were made secure, this relatively short lived Dynasty
was oppressive and corrupt.

Map of Yuan Dynasty 1,300 AD - courtesy
Thomas Lessman worldhistorymaps.info
The Mongols used the centralised form of government established by the Sung and further
developed it. They distrusted the Chinese Intelligentsia and relied on Central Asians for Government
Administration. Some Chinese writers recognised that the Mongols brought martial discipline, which
was lacking under the Sung. Accordingly, after 1286 AD increasing numbers of Chinese entered
Government Service hoping to influence the rulers to adopt a more benign policy towards the native
Chinese. Musical drama was a popular pastime with the Chinese who used it to criticise the “foreign”
rulers.
The Mongols were ardent converts to Tibetan Buddhism and tolerant of Taoists, but considered the
existing temples were adequate and built few new ones. Islamic astronomy and architecture arrived,
but the religion was kept out as it was thought incompatible with Buddhism. On the other hand the 13th
and 14th Centuries saw the first Christian missions being tolerated by the Chinese rulers. There was
even a Franciscan Archbishop of Yen-ching. However, they did not endure past the fall of the Yuan
Dynasty. During the Yuan Period many ceramic objects were made as votive offerings or donations to
religious institutions.

Yuan grave goods, massive tomb guardian,
thickly potted Jun ware censor and grey
moulded and cut horse and carriage courtesy R&G McPherson Antiques
The former Chin Capital was not suited to the new ruler’s requirements, so they built new fortified
walls and extensive palace complexes in an area nearby. In doing so they laid the foundations for the
present city of Beijing. Of the few buildings of the “new” Yen-ching that remain from this period, the
Drum Tower and White Pagoda built by Kublai Khan in Tibetan form are good examples. However,
his Great Palace was entirely re-built in the Ming Dynasty.

Yuan tile with elephant, man, pig and bird
and moulded jar with green lead glaze,
lotus petals and medallions - courtesy
R&G McPherson Antiques
The Mongols inherited artistic craftsmen and techniques from the Chin, but only gave patronage in
limited areas such as Buddhist sculpture and painting. However, new crafts were developed
including cloisonné and carpet making, mainly by Central Asian ethnic groups.
The ceramics market could already supply vessels with incised, moulded or stamped
ornamentation; transparent or monochrome glaze; with ornamentation on white, red-brown, creamy
yellow or black bodies, with lead glaze in several colours painted on the glaze and then fired.
However, further pottery innovation and development no longer progressed as rapidly in the North,
and from this period more dramatic innovation moved permanently to the South. Although the Mongol
invasion destroyed much, it freed China from the static traditions of the late Southern Sung. Northern
traditions of Chun and Cizhou wares continued through the Yuan Dynasty, bolder but coarser than
before.

Yuan Chun ware bowls with purple splash and
Cizhou black bowl with iron oxide markings,
centre ring wiped for stacking in kiln - courtesy
R&G McPherson Antiques
In the 14th century the Chun kilns produced massive flowerpots and basins in a dark grey, very fine
grained, dense body that continued into the Ming Dynasty, but it was quite different from the earlier
Chun. New shapes included heavy, wide-mouthed jars, sometimes with decoration boldly carved
through black or brown slip or painted in two or three colours. Turquoise was introduced as an
additional colour in the 13th century. Some items were made using two moulds, one inside the other. A
large wedge of clay was placed inside the larger, outer mould and the other pressed down until the
excess clay was pressed out and cut off. These items could be made very uniform in size and wall
thickness using much lesser skilled workmen. They were also made in standard sizes so customers
could order easily. Such production methods increased industrialisation, which was a priority in the
14th century. The overglaze painting developed in the Chin dynasty was, in the 13th century, used to
brightly colour items, such as the robes of small figures. By the late 14th century it was used on large
wine jars in panels with landscapes containing figures and illustrations of popular stories. These
techniques took until the 15th century to reach the South, when they were used not on slipped
stoneware but on the fine porcelain of the Ming three and five coloured wares.

While no Yuan celadon has the perfection of colour of Sung Guan and Longquan wares, being more
olive green in tone, the quality is high and the variety of decorative techniques is far greater than with
the Sung.

Yuan celadon dish with unglazed
chrysanthemum and Longquan bowl - courtesy
Glade Antiques
In the 14th century these included bold dragons sprigged directly onto the body under the thick
glaze.

Yuan Longquan celadon dish with dragon
chasing flaming pearl - courtesy R&G
McPherson Antiques
This developed into sprigging onto glazed pieces so the unglazed reddish-brown decoration
contrasted well after firing. Another technique spontaneously re-introduced from proto-Yueh in the 5th
century was to add spots of high-iron slip before glazing, giving dark brown spots called “spotted
celadon” or “flying celadon” by the Japanese.

Yuan Longquan iron spot celadon - courtesy
R&G McPherson Antiques

Sometimes red spots were achieved using copper oxide. Southern kilns were also satisfying
foreign tastes, producing large dishes, plates and wine jars in increasing quantities by the end of the
13th century. The wheel was used with large vases thrown in several parts, stacked and luted together.
Other vases and dishes were sturdily potted in porcelain, often mould made and could also be of
considerable size. The “North East” had considerable influence, as so much was exported there.
Guan ware appeared to stop at the end of the 14th century, but it was revived in the 17th and 18th
centuries when many good copies were made, some indistinguishable from the Sung and Yuan
originals.

8.32 Blue and White
Some grave goods in the Tang period (8th and early 9th Century) were already glazed in deep
cobalt blue, and a few examples of pots using it as an underglaze pigment were unearthed in
Yangchou. At this early time the cobalt was being imported by camel mainly from Kashan in Persia.
The Northern Sung also used it occasionally, but the pioneering achievement of the Yuan Dynasty was
to perfect the underglaze cobalt blue decoration. The cobalt pigment was painted on the unglazed
body then dipped in bath of clear, fairly viscous, glaze. The porcelain and glaze had basically the
same constituents, but in different proportions, so that the glaze melts when the pot is fired at 1280 to
1300 degrees Celsius and merges into the body enclosing the cobalt decoration. This produced a
superb blue decoration against a white ground with a faintly blue tinged glaze.

Yuan very early export jar from Jingdezhen
kilns, blue and white Yuhuchun-shaped vase
with lotus pond decoration and an early
bowl - courtesy R&G McPherson Antiques
A feature of the earliest blue and white underglaze ceramics was the presence of tiny grains from
coarsely ground cobalt left behind by the brush. After firing these caused black holes where the cobalt
grains broke through the glaze. The experienced Chinese craftsmen soon overcame this problem so
that the ceramics of this period could be fantastically well painted. The artist’s inspiration came from
subjects in Chinese paintings, decoration on Cizhou and Longquan ware and from the earlier Ch’ingpai ware from Jingdezhen. Now there were also designs in the Islamic style.

Yuan qingbai porcelain ewer of Islamic
metal form - courtesy R&G McPherson
Antiques
So, how did the revolutionary stylistic change in the decoration of ceramics come about? During
the Sung period, the Chinese elite preferred monochrome decoration so Longquan and Chun were still
being produced for conservative Chinese patrons. However merchants from Persia and the Near East,
living amongst middle and upper classes in China wanted to feel at home. They wanted not only
carpets and silverware, but also blue and white pottery not that dissimilar to Cizhou ware with its
dark brown decoration on a white body. Possibly they did not like the incised and stamped decoration
of the Longquan pieces. Certainly demand from the “foreign” market played a part in the development
of Chinese porcelain for the first time. Very rapidly the underglaze blue and white ware also became
popular with the Chinese elite, and the most popular of all Chinese ceramics for export.
Arabs and Persians carried the bulk of the export trade as Chinese ships only went as far as
Indonesia. Persian, Arab and Chinese merchants became very wealthy and the luxury of their houses
and contents was famous. They continued to have considerable influence on what wares the ceramic
manufacturers made and exported. The motivation of the Mongols for trade was different from the
Sung – now it was personal enrichment, so the ceramics industry expanded further.
Jingdezhen became the principal porcelain-manufacturing centre in China following the Yuan
Emperor, Chen Tsung (1294-1307), making it the Imperial supplier. To meet the new demands the
kilns were transformed from ones privately owned by craftsmen into a series of industrial complexes
financed and owned by commercial syndicates. A highly skilled workforce came into existence and
processes were split into different workshops. The kilns used were large, efficient, multiple-smokestack, downdraft ones, ultimately descended from Shang-type kilns developed in Henan, called
“beehive kilns”. They were constructed to standards of size and capacity and equipped for mass
production. Kiln Masters using semi-skilled labourers controlled firings. Achieving the extreme
thinness of earlier Ch’ing-pai was very labour and skill intensive, therefore costly. The syndicates
wanted greater productivity that could be achieved by industrialisation using moulding, highly skilled
throwers and the fast wheel and template. This led to incised and carved decoration becoming
spontaneous to match the speed of production, but there was also a tendency for heavier less-wellfinished wares.

Initially the main product remained Ch’ing-pai white porcelain, including richly modelled figures
of Buddhist Deities, such as Bodhisattvas, up to 50 cm high, although it also produced some celadons.
Ch’ing-pai from Jingdezhen and Fujian was now decorated with floral motifs and beading in raised
relief or incised under the glaze. The most elaborate pieces combined flowers and vines in appliqué
relief with openwork panels. Ch’ing-pai continued into the 14th century in its own right, but at the end
of the 13th century it gave birth to a number of variants, ultimately taking ceramics into the modern
age.

Yuan tomb offering vases with moulded
appliqués, Fujian box, jar with
iron oxide splashes widely exported to S E
Asia and qingbai porcelain tripod vase
with applied bosses - courtesy R&G
McPherson Antiques
Glazes changed from the early 14th century, to become thicker and somewhat more opaque, but still
slightly bluish. A stronger, less sugar-white porcelain called “Shu-fu” ware was developed, using a
glaze with reduced ash content.

Yuan Shufu porcelain bronze form vases courtesy R&G McPherson Antiques
Products using this body had moulded or incised decoration, and also had the characters “shu” and
“fu” under the thick glaze, meaning Privy Council so possibly referring to a Government agency. The

Shu-fu white porcelain was found to be the ideal body for underglaze blue and white wares, so the
factories at Jingdezhen rapidly became the centre of blue and white porcelain production. Other
bodies were not so suitable for underglaze decoration using cobalt shades because of their
constitution or they did not provide sufficient contrast. Jingdezhen was also an ideal site because of
the abundance of the raw materials used for porcelain production – kaolin and petuntse - together
with wood fuel and good routes down rivers to harbours for export. Factories at Jingdezhen also
experimented with underglaze copper to produce a red colour, but this was too difficult to control and
was abandoned.

Yuan blue and white ware using local
cobalt - courtesy Glade Antiques
Dating Yuan blue and white ceramics was particularly difficult. For some time the only guaranteed
Yuan pieces were a pair of exceptional, ornate temple vases, known as the Percival David Vases,
which had inscriptions dating them to 1351 AD. Detailed studies in the 1980’s and 90’s expanded the
knowledge base, which makes dating somewhat easier nowadays. Pieces such as the Percival David
Vases ushered in the great age of Chinese blue and white porcelain. A Court patron would have
commissioned such high-quality hand-decorated items, as all the finest pieces were reserved for the
Court. Exports to South East Asia and the Middle East were usually mass-produced and of much
lower quality. During the Yuan period the cobalt was still being imported, probably by land and sea
from the area around Kashan in today’s Iran (Persia) where it had been used for decorating
earthenware tiles under an alkali glaze since the 13th Century. However, local cobalt was used in
provincial wares giving a rather muddy grey/blue colour, due to contamination from iron and
manganese.
Although the Mongols ruled China for nearly 90 years, they were always massively outnumbered
and vulnerable to rebellion by the native Chinese who considered their reign to be cruel. The death of
Kublai Khan in 1294 sparked instability as rivals fought for the Imperial throne. From the 1320’s
there was the terrible impact of the bubonic plague together with a long period of bad weather,
causing massive floods of major rivers and subsequent famine. As a result the later decades of the
Yuan Dynasty were marked by social and administrative chaos. They were eventually unable to
maintain control and a series of uprisings took place in the 1340’s and 50’s. One rebel leader,
Hongwu, fought against his rivals in North Jiangxi before turning north against the Mongols, which
caused the kilns at Jao-chou to partially close. He seized Nanjing in 1356 and it became his strategic

base for campaigns in Central China, which swept him into power as the leader of the next Dynasty.
War continued for some 12 years and the Mongols were forced to withdraw to the North and
Northwest of the Great Wall – their hereditary homeland.

8.33 Ming Dynasty (1368–1644 AD)
The first Ming (“Bright”) Emperor, Hongwu, (1368–1398) was the son of a peasant and was a
former Buddhist monk. He derived his influence initially from being the leader of the White Lotus
Sect. The restoration of a Chinese native Dynasty and the end of the plague set it on a path to become
a great power once more, bringing order and prosperity to most of China for 200 years.

Map of Ming dynasty 1,400 AD - courtesy
Thomas Lessman worldhistorymaps.info
The Emperor adopted the government structures used by the Mongol Emperors to start with, and
then introduced fundamental innovation. He subdivided the land into 16 Provinces, confiscated land
to distribute to small farmers, reintroduced the examination for government office and removed nonChinese from government office. He also banned foreign religious communities in favour of
Confucianism. He established his Capital at Nanjing (Nan-Ching meaning Southern Capital),
surrounding it with a wall 30 km long. His palace no longer exists. He was an autocratic and
sometimes barbaric ruler.
Very soon after assuming the throne, he announced it to neighbouring rulers with gifts and sought
“trade and respect” from them in return. Various trade emissaries were also sent, and they had a
major impact on the ceramics industry. One in 1374 was sent to the Ryukyu Islands (between Taiwan
and Japan). He carried silk, iron axes and 1000 pieces of pottery for each of the rulers, together with
more silk, axes and 69,500 pieces of pottery to trade for horses. He returned 9 months later with 40
horses and an estimated 3 tons of sulphur, reporting that the silks had not raised much but the
porcelain had fetched a high price. Further expeditions took place in 1383 to Siam, Cambodia and
Champa in India with 19,000 pieces of porcelain. This early market probing led to a significant
increase in the production of porcelain for export.
After Hongwu’s death in 1398, a violent civil war led to the Third Emperor, Yongle, (1402-1424)
usurping the throne of his nephew, Jianwen. For the next 25 years the fame of China once more spread
round the world, assisted by China becoming a major sea power through its immense naval
expeditions between 1405 and 1433 led by the eunuch Admiral Cheng-ho. Chinese porcelain and silk
streamed westwards to any country which could afford to buy them. Arts flourished as they had in the
Tang Dynasty 500 years before. The Yongle Emperor established a number of workshops, and
craftsmen were employed to produce luxury goods for the Imperial taste. The Yongle Emperor
lavishly rebuilt the destroyed Mongol Palaces in Yanjing and moved his Capital there in 1421 AD,

renaming it Pei-Ching (Northern Capital) - present Beijing. This provided better defence against the
Mongols.
When the Ming Empire started it had about the same area as in the Three Kingdoms. The Ming
consolidated their hold on China, and throughout their Dynasty rebuilt the Great Wall along the lines
of previous fortifications on their northern border, and extended it. However, the Hongwu and Yongle
Emperors were warriors and also introduced an expansionist policy. They looked for land expansion,
annexing Korea in 1392 and expanding into Central Asia, gaining influence as far as Turkestan. The
Yongle Emperor built up an army of a million men by giving them land, often near their posts, in lieu
of pay. Many were full or part time farmers in quieter times, contributing greatly to the economy. They
invaded the Mongols in the north and Annam (present Vietnam) in the south. The first campaign in the
north ended in 1424 with the death of the Yongle Emperor. After his death the Chinese army was not
so well supported and matters started to go downhill. The army was expelled from Annam in 1427.
The Yongle Emperor had permitted his eunuch bureaucrats to assume great power, as he was
powerful enough to control them, but the weaker Emperors who followed him suffered badly from the
bureaucrat’s self-interest. When the young Emperor Zhengtong assumed the throne in 1435, he was
advised by them to get personally involved quelling a Mongol rebellion in the north. Making matters
worse, in the 1440’s there were agrarian uprisings in the southeast, due to crop failures and floods,
and a rebellion in 1448 led to one million deaths. China’s expansionist policy had to be put on
indefinite hold. The Chinese army was defeated by the Mongols in 1449 and the Emperor captured.
His brother Jingtai was declared Emperor, so the Mongols freed the now worthless previous
Emperor! Zhentong lived in exile in rural China until his brother died in 1457 when he resumed the
throne – to everyone’s annoyance. When he died in 1464, he was succeeded by Cheng-hua, and a
more stable period followed.
Through all this, many areas progressed well during the Ming period. New agricultural methods
and crops were introduced (including yams, maize, peanuts and potatoes by Europeans). This
contributed to the doubling of the population to 150 million by 1600 (The population had fallen
dramatically from 115 million in 1200 to 70 million in 1400 due mainly to the plague). Industry and
trade flourished and China became a major trading partner with South West Asia, Japan and the
Middle East. The Grand Canal was built to significantly improve transportation between Peking and
Hangzhou, a distance of 1,000 miles. With increased commerce, particularly under the Wanli Emperor
(1572-1620), Chinese pottery exports increased greatly and Europe also joined the queue of willing
traders sending ships to China to buy expensive luxury items which could not be manufactured in
Europe, particularly the porcelain or “White Gold from Cathay”. From the mid-16th century much of
this porcelain was paid for with silver from Japan and the New World.

Forbidden Palace roof ridge figures
The third Emperor’s Palace, the Forbidden City, is the foremost surviving Chinese palace
compound – maintained and rebuilt over the centuries. Only the vast Imperial burial ground, North of

Beijing, not far from the Great Wall, which now houses 13 mausoleums, matches the grandeur of the
Palace. The Palace complex, which is on a colossal scale, is an amazing range of huge wooden
buildings – Chinese architectural culture meant that fired bricks and stone were only used as building
materials where it was considered to be essential such as for bridges, fortifications and underground
tombs. The last rebuilding of the Hall of Prayer for Good Harvests in the 1890’s required such tall
timbers that they had to be imported from the US. The glazed pottery figures decorating the roof
ridges are very noticeable on these buildings.

Ming imperial terminal tile with five
clawed dragon - courtesy R&G McPherson
Antiques

Ming roof tiles, celestial warrior
(general Guan Yu), figure riding phoenix,
massive dragons and fearsome being scaring
evil spirits - courtesy R&G McPherson
Antiques
Practically every oriental museum in the Western World possesses parts of Chinese buildings,
especially ceramic roof tiles and figural ornaments. In Han times the decorated panels on the end tiles
of roofs already displayed complex designs reflecting the status of the building. In Ming times very
important buildings were differentiated by having curved tiles while other buildings had flat ones.
The ceramic tiles on the roofs of the Imperial Palace also had predetermined colours, blue
representing the sky, yellow the earth and green for water. During the Ming period the Hall of Harvest
Prayer had three roof levels appropriately tiled from the top blue, yellow and green. Temples also

had certain tile colours, for example the Earth Temple was yellow, the Moon Temple white and the
Sun Temple red. Monastery roofs were prescribed green tiles unless it had been granted Imperial
privileges when they were yellow. Ordinary residential roofs in the city had to be unglazed, coloured
grey or black with no decoration. Far from Pei-Ching houses were supposed to comply with colour
and decoration rules, but often had complex roof shapes and ridges (and the occasional dragon!). The
number of figures on the roof ridges also illustrated the importance of the building; for example, in the
Imperial Palace the Hall of Supreme Harmony there are the maximum number of figures permitted –
twelve, the Emperor’s residence ten and the Empress’s living chambers eight. Colourfully glazed
ceramic tiles were used for wall decoration, with heavy relief of flowers and imitation of carved
beams. Tile makers also produced pottery figures.

Ming sancai glazed guardian figure courtesy R&G McPherson Antiques
Ming Emperors, as others before them, were concerned about the afterlife. Their Tombs for the life
hereafter were great palaces, and included chests full of burial goods (Mingqi) including porcelain.

Ming Mingqi (grave goods), detailed
processional set and models of chests courtesy R&G McPherson Antiques
One, called Dingling, the Tomb of the Wanli Emperor, contained some 3,000 items. The ceramics
removed from Emperors’ graves are used to help establish the date of Ming porcelain, as the primary
aids to dating are pieces from a known time of origin that can then be compared with others in terms
of their colour, pattern, strength and quality of glaze.
For all the “external” upheaval, the 15th Century was a period of settled prosperity and great
achievement in the arts. The Rulers felt a kinship with the heyday of the Tang Dynasty, and their
influence is reflected in the vigour and colour of Ming artefacts. Porcelain items were particularly
admired as works of art. Collecting “antique” ceramics became fashionable, particularly Sung

celadon. The middle classes also joined in, causing the demand for both functional and decorative
porcelain to increase. The elite turned to crafts such as ceramics and started to sign their products so
they became popular and more valuable. There were no further fundamental developments in body
and glaze technology after underglaze blue and white, but there was a concentration on porcelain at
the expense of stoneware and significant developments in decorative style. One thing did change at
the end of the 14th century was the relegation of the appreciation of shape, to be replaced by the
desire for lavish decoration – which sometimes covered the poorer shape beneath.
Vast quantities of elegant porcelain were made by the most varied production techniques and
decorative subjects, with decoration and shapes designed to meet the various customers’ tastes and
quality requirements. Pottery production in the South expanded greatly once the kilns had been
repaired chiefly centred on Jingdezhen. Exports plus Imperial and domestic demand caused great
technical and decorative excellence. The somewhat coarse-bodied Shu-fu ware was further
developed into a hard white porcelain, mechanised to the extent that it no longer revealed the touch of
the potter. The practically invisible designs often carved into the translucent body were known as anhua or “secret decoration”.

Ming an-hua incised decoration - courtesy
R&G McPherson Antiques

Ming Cizhou stoneware, brown iron oxide on
cream slip depicting a crane - courtesy
R&G McPherson Antiques
The Northern traditions of Tz’u chou and Chun ware continued to decline.
Initially Longquan stoneware celadon was of good quality, but became heavy and coarse after the
first quarter of the 15th century, with a marked decline in quality – often with an uneven yellowishbrown colour.

Early Ming celadon censor and separate
stand - courtesy Glade Antiques and
R&G McPherson Antiques
The kilns at Jao-chou succeeded as they maintained high levels of craftsmanship, were well
organised and had very consistent production (due largely to mechanisation) and sound financial
backing.
One reason Court interest was raised in Jao-chou products in the first quarter of the 15th century
was that the potters came up with new decorative styles. Officials of the Board of Public Works
personally carried Imperial orders to the ceramics factories, with specially prepared drawings for the
potters to follow. By the end of the first quarter of the century despatches were made of plain white,
blue, and red monochrome porcelain bowls and stem cups for use on the ancestral altars of Princes.
In 1433 the first recorded orders for blue and white porcelain were received, and in that year an
order for 433,500 pieces of porcelain was received that were to be decorated with dragons and
phoenixes, indicating the size the industry had become.

Later Ming celadon
- courtesy R&G
McPherson Antiques
In the Yongle period (1402-24) the practice began of putting the Emperor’s reign mark on the base
of ceramic wares. This was first applied to the finest white porcelain and to monochrome ware
decorated with (now perfected) copper red under a transparent glaze. In the early Ming decades,
Yuan (Mongol) blue and white ware continued to be produced and refined. At first it was considered
vulgar so no reign mark was applied until the Xuande period (1425-35). Unfortunately Reign Marks
were perpetuated in other periods, not necessarily to deceive, but more in admiration. So Xuande and
Chenghua marks were used in the second half of the 16th century, and some 18th century copies of 15th
century pieces are particularly difficult to differentiate.

Ming Xuande bowl and mark - courtesy

R&G McPherson Antiques
By the Xuande period, the often-crowded Yuan patterns had given way to dragons and floral motifs
of great clarity and grace, vigorously applied in a thick, deep-blue pigment to dishes, vases, stem
cups and flattened pilgrim flasks. Some also had dragons in underglaze red on a blue ground and vice
versa. A new motif used the “three friends” – prunus, bamboo and pine, symbolising beauty, integrity
and long life, often used in a naturalistic scene.
The period between the death of Xuande in 1435 and the start of Chenghua’s reign in1464 is known
in ceramics history as the Interregnum, when production from the Jao-chou kilns fell significantly.
However, production and quality improved markedly between 1465 and 1487. The body was thinner,
lighter and more translucent, the glaze was thick and glassy and the underglaze colour an even soft
greyish-blue. In the Chenghua period (1464-87) the blue and white designs were more tenuous and
refined.

Ming Chenghua blue and white dish courtesy Glade Antiques
Overglaze enamelling finally appeared in Jingdezhen in the middle of the 15th century. The earliest
examples were only green and red, but by the end of the century there were a number of variants. Two
popular ones were Tou-tsai “dove tailed colours” and Wu-tsai “five colours”. The former used blue
underglaze to define the outline of the design and some detail, and then the overglaze enamel filled in
the outline. The Court especially admired this ware, as it was very appealing and high quality. Wutsai only used overglaze enamels, so mistakes could easily be wiped off the fired glaze. Colours used
were green, yellow, turquoise, aubergine purple, red and later black. The red and black were mainly
used to outline the design. More ambitious designs were used such as figure scenes

Ming overglaze enamels, boys near pavilion
- courtesy R&G McPherson Antiques
Overglaze painting was applied with delicate care in the Cheng-hua period, particularly the
favourite wine cups with chicken motifs. Another variant arose towards the end of the 15th century

that was to enamel the fired unglazed body (biscuit), which resulted in a very different effect. It
produced very striking brilliant colours with great visual impact.

Late Ming moulded porcelain vase, biscuit
glazed - courtesy R&G McPherson
Antiques
Two styles evolved, San-tsai “three colours” in which yellow is the predominantly background
with the incised decoration coloured green, and the other Fa-hua is cloisonné-like. The decoration is
outlined in thin threads of slip, details were then inscribed and enamels were painted onto the fired
body in the same way that enamel pastes are put into the cells or cloisons of metal-based cloisonné.
The colours are more varied than in San-tsai and the backgrounds are usually cobalt blue or copper
turquoise.

Ming double gourd vase - courtesy R&G
McPherson Antiques
The shapes of these most impressive wares are chiefly vases and jars decorated with floral motifs
in turquoise, purple, yellow and deep violet blue, although some items were large such as Kuan jars,

Meiping vases and even garden seats in the form of drums. The best of these were produced from
1450 to 1550. In a few cases the potters formed a double-shelled piece, piercing the outer so the
glazed inner shell, which was added later, was visible through the openwork. Technical standards in
the Chenghua and Hongzhi (1487-1505) periods were not surpassed until the early 18th century in the
Qing Dynasty.

Late Ming, Transitional Period,
reticulated cup - courtesy R&G
McPherson Antiques
In contrast, carelessly produced thick porcelain items were produced for export to South East Asia
from Shantou. Shantou was a South Chinese shipping port and its porcelain came from private kilns
that, at that time, did not measure up to the Imperial factories in Jingdezhen, where the materials and
finished goods were quality controlled.
By the start of the 16th century the Ming Dynasty had passed its zenith and entered a long decline
lasting almost 150 years. The administration was riddled with the powerful, corrupt eunuchs, who
were a major factor in the ultimate failure of the Dynasty in 1644. Weak Emperors were unable to
reform the tax system that hit the peasants far harder than the rich. In 1514, when cracks in the
administration had begun to appear, Portuguese ships arrived in Chinese ports and, although
unwelcome, pushed their way into carrying much trade to India and Indonesia. After monopolising the
trade for some time the British and Dutch arrived, set up their “East India Companies” and edged the
Portuguese out. The Japanese also became a trade competitor.
Some provincial kilns in the 16th century produced different wares in more limited quantities than
Jingdezhen.

Ming Wanli box thickly potted in Fujian
Province - courtesy R&G McPherson
Antiques
Dehua (Te-hua) in Fujian produced white ware from the 14th century, but became famous for
“blanc-de-Chine” in the 16th century. Although it produced bowls and incense burners, its claim to
fame was for figures of Buddhist Deities.

Ming Chongzhen figure of Guanyin and
blanc-de-chine temple vase from Dehua courtesy R&G McPherson Antiques
The porcelain and glaze were a perfect match and of higher quality than the best at Jingdezhen.
Swatow in North Guangdong produced a colourful ware named after the port. The best-known ware
was boldly decorated polychrome with overglaze red, green and turquoise, with blue and black for
finer detailing.

Late Ming polychrome enamel Swatow dish,
decorated with birds, dragons and flowers
- courtesy R&G McPherson Antiques
Large stoneware green or brown glazed jars, up to 4 ft high, were also produced in the South
Coastal area. They were incised or relief moulded with dragons, hence they were called “dragon
jars”. Large numbers were exported to Malaysia and Indonesia. Also a new ceramic tradition started
in the town of I-hsing on the west side of lake T’ai, catering to the tea taste of scholars in the nearby
Su-chou area. Teapots were individually made rather than mass produced and they were often signed
or even poetically inscribed by highly reputable master craftsmen. The wares were usually unglazed

and derived their striking colours – brown, beige, reddish purple, yellow black and blue after firing
from the distinctive clays in the region. They were known as “purple sand” teapots.
It is the case that underglaze cobalt blue and white wares made up the lion’s share of Ming
porcelain.

Ming Hongzhi blue and white porcelain bowl
with central religious symbol and water
dropper representing a chicken - courtesy
R&G McPherson Antiques
However, there were clearly many other techniques and wares available such as the monochrome
wares, various overglaze decorated wares, pure-white figural porcelain and very colourful Ducai
ware.

Ming Jiajing imperial yellow porcelain
bowl - courtesy R&G McPherson Antiques
However, anything other than porcelain with underglaze blue decoration raised little interest in
Europe. So things that Chinese scholars and connoisseurs most valued, the “beautiful superfluous
things” that were inherent in the long tradition of their culture, seldom found their way over the
borders of the Empire and were not considered to have any commercial value outside China. For
Europeans not acquainted with the alternatives, everyday objects such as household blue and white
porcelain were considered to be luxury goods, which is why so many people in the west erroneously
think of Ming porcelain as always blue and white.
Whether great care was taken in the making of monochrome pieces, or mass production techniques
were used for porcelain with underglaze colour, the items were ideally suited to their basic purpose,
even though the shape may have been based on one 1,000 years old. In a prosperous household you
may have found the guan, with its small opening, useful for storing wine, the lei with its sweeping
broad opening and round body which was established as a spittoon, high round containers used to
keep toy fish (with decoration of water plants, fish and ducks to match).

Later Qing spittoon from Nanking cargo courtesy Glade Antiques
Little round boxes with grooved tops were for crickets and what in Europe was considered in the
18th-20th centuries to be an appropriate shape for a tea caddy (a bulbous tall container with a small
circular lid) was already being used by the Chinese in the Ming period. Along with these were plates,
cups, pots and little bowls – some of which were the caged bird feeders. Flower vases were also
very important in the Ming period and books appeared on flower arranging – one by Yuan Hongdao
became a classic in Japan. As an example of the fashion of the times, a manual on the use of craft
products for house decoration by Wen Zhenheng in 1620 instructed that bronze vases should be used
in winter and porcelain ones in summer.
Often Chinese artists liked to copy artists of previous Dynasties so the Ming painters copied those
from the Tang and Sung periods. Celebrated Master painters such as Qui Ying (1494-1560) advanced
the painting of garden scenes. These paintings together with paintings of houses and figures could
have had a great influence on Europe’s image of China. They would have been seen by Europeans
active in China at Court and in business. In the 15th century many designs on ceramics were of a
standard form. Now these new decorations were also used on ceramics, with flower patterns being
the most prevalent. Densely woven branches and blossoms in extremely stylised forms were used,
and by the Wanli period (1572-1620) it was as if gardens were spread out over the porcelain. In fact
gardens were a rapidly growing phenomenon and a popular book appeared in 1634 describing their
design.
Decoration usually had a meaning rather than only an attractive appearance, for example emblems
of good luck and happiness such as flowers, ornaments, animals, figure schemes and symbols and
pictures of proverbial idioms. Porcelain ordered by the Emperor used such traditional decoration, but
alongside this was decoration such as Taoist symbols and Japanese-style painting for Japanese
customers, and floral patterns and Koran inscriptions for the Middle East. So at this time Chinese
potters at Jingdezhen had to be capable of producing anything a merchant may demand, only
occasionally coming unstuck when faced with some inscriptions in Arabic or Latin. In the reign of
Zhengde (1505-1521) the all-powerful eunuchs, who were mainly Muslim at this time, sent orders to
Jingdezhen for an unusual group of blue and white ware with inscriptions in Arabic and Persian –
many were items used by scholars such as writing boxes and brush rests. One example, a table
screen, has an inscription from the Koran, which is easy to read even though made by artists
unfamiliar with Arabic script.

Late Ming Jiajing mottled yellow ground,
blue and white, crab centre for Japanese
market - courtesy R&G McPherson
Antiques

Ming Hongzhi crescent shaped ewer for
Islamic market - courtesy R&G
McPherson Antiques
From the Jiajing period (1521-1566) the designs had a much more popular appeal, containing
children, animals and birds in naturalistic surroundings such as gardens or open landscapes. Often
inspiration came from illustrations in contemporary books or from familiar objects.
Another colourful painting style called “wu ts’ai” or “wucai”, meaning five colours, developed in
the Jiajing period. It comprised three overglaze enamels – red, green and yellow, underglaze blue and
the white of the body.

Ming Wanli porcelain jar with wucai
decoration - courtesy R&G McPherson
Antiques
Scholars were often amateur artists, and in their workrooms they would have 4 “treasures”, namely
a paintbrush, ink, grinding stone (for ink) and paper. All these were frequently used in a stylised way
in decoration on porcelain.

Ming Jiajing blue and white bowl, scholars
and officials - courtesy R&G McPherson
Antiques
In the Jiajing and Wanli periods the Imperial kilns were not well managed and products were
sometimes of poor quality, although private factories were able to turn out lively wares until the end
of the Dynasty. Emperor Wanli was notorious for his irresponsible attitude to finances. Orders for
porcelain from Jingdezhen would be cut back for lack of funds half way through their execution,
leaving the factory financially strapped with unwanted orders left on their hands. He squandered
money on luxuries and his funeral arrangements were as extravagant as his life had been.
The impact of Chinese porcelain on Europe was significant. This can be judged by the huge volume
of blue and white porcelain recovered from cargo ships that sank in the 17th and 18th centuries.

Vung Tau cargo small blue
and white vase
Interestingly, in 17th century paintings by Rembrandt and other Dutch still-life artists, the pottery is
presumed to be Delft earthenware but in fact it is Chinese porcelain. Europeans commissioned
porcelain by sending patterns of their desired shapes and decoration, for example using wooden
models, and the earliest such model was received in Jingdezhen in 1635. There are some extremely
amusing decorations on some of this commissioned porcelain where Chinese decorators have
attempted to depict things they have never seen before, such as strange lions or tigers, and weird
clothing.

Later Kangxi period plate with strange
tigers - courtesy Glade Antiques
A class of blue and white porcelain “mass produced” for export to Europe was called Kraak. It
was the Dutch translation of the type of Portuguese cargo ships called carracks often used to transport
porcelain from China to Indonesia. The Dutch captured one loaded with porcelain in 1603 and the
name stuck. After their early, less-than-successful naval expeditions, the Chinese Emperors
prohibited the building of large ships, so global trade relied on European transport. Kraak items
were mainly plates, wine-jars, bottles, bowls and drinking bottles (kendis). The porcelain was fine,
the glaze transparent and thin, but tends to flake off curved edges, referred to as “insect nibbled” or
by the Japanese as “moth eaten”.
Kraak porcelain has distinctive layouts and decoration, for example plates would have eight areas

arranged round the border with a central motif, such as deer, figures in a landscape or flowers in a
wicker basket. Kraak porcelain was made in Jingdezhen from early in the Wanli period to the mid17th century. Later Kraak porcelain was poorer in quality due to less Imperial Quality Assurance
because of war and rebellions.

Ming Wanli kraak porcelain dish - courtesy
R&G McPherson Antiques
Chinese culture was passed to other cultures via several media, but porcelain, religion (Buddhism)
and paintings were most significant. Japan had been importing ceramics from China since the 8th
century, and underglaze blue and white wares since the middle of the Ming Dynasty in the 16th
century, at which time potters at Jingdezhen produced wares especially for the Japanese market called
Kinrande. This is the Japanese name for porcelain with the outside covered with finely drawn gold
decoration on a coloured ground.

Ming Jiajing porcelain bowl, five cranes,
for Japanese market - courtesy R&G
McPherson Antiques

Ming Jiajing Kinrande porcelain dish courtesy R&G McPherson Antiques
However, it was from the mid 17thcentury that Japanese shapes could be custom ordered and
several other wares became available for the Japanese market. These included Ko-sometsuke (old
blue and white), Ko’akae (polychrome and underglaze blue and white) and Shonzui (a fine quality
blue and white porcelain having unusual shapes). These wares had a prominent role in the Japanese
tea ceremony that started to become popular during the Momoyama period (1568-1615).

Ming Tianqi Ko-sometsuke dish in shape of
carp - courtesy R&G McPherson Antiques
This sizeable trade helped to make up for the lack of Imperial orders when funds had to be diverted
to fight the Manchu. The designs required were not compatible with Chinese taste so were never
adopted by them for their own use. The Japanese sent woodblock prints, sketches and templates for
copying. Plates and bowls were provided in sets of five, to suit Japanese custom. Decoration
included poems, landscapes, hen and chicks and patterns from contemporary Japanese textiles. The
body was similar to Kraak, and still had the “moth-eaten” rim. The ware was easy to imitate, which
the Japanese more than willing to do.

8.34 Transitional Period (1620-1683)
The years from the end of the Wanli period to 1683 are referred to as the “Transition Period”.
During the first half of this Period, as described above, Japanese and also Dutch commissions partly
offset the loss of orders from the Emperor. After 1655 production practically ceased in Jingdezhen
due to the instability caused by the change of Dynasty. There were few purchasers and poor quality
raw materials, and no Imperial supervision. Japan filled the gap by imitating Kraak porcelain for the
United Dutch East India Co. From 1657 there were no more European shapes and motifs made in
China until the installation of a new Chief Supervisor of the Imperial Factory in Jingdezhen in 1683,
in the reign of the Qing Kangxi Emperor (1662-1722).

For all the adversity, Transitional style porcelain was thicker, heavier and better quality than Kraak
wares. Some items were well up to “Imperial” standard, having a well-prepared body, well-made
shapes and painting of a high standard. The glaze was exceptionally good, without the edge problems
of Kraak ware. Also the potters had time to experiment. They introduced a combination of blue and
white ware with anhua carving, which produced items that were elegant and not ostentatious.

Ming Chongzhen sleeve jar carved with tree
- courtesy R&G McPherson Antiques
Typical porcelain from this period was blue and white wares decorated with figure scenes in
landscapes with cliffs, clouds and vegetation, including tulips.

Transitional blue and white tankard for
the Dutch market - courtesy Glade Antiques
The Chinese, not the Dutch, introduced tulips as decoration as they were an oriental motif, but it
was a useful coincidence. Romantic scenes as well as myths and legends were also popular motifs,
especially the story of the moon goddess. Polychrome overglaze enamel was also popular, with or
without blue, but having green as a predominant colour. In this period the colours were bright and
clean, imparting a gaiety not always seen in Wanli and late Ming.

Chongzhen polychrome porcelain for
Japanese market, bowl with scholar and
assistant, and dish with phoenix amongst
peonies (for food in tea ceremony) courtesy R&G McPherson Antiques
The examples with green as the predominant colour are forerunners of the “famille verte” of the
Qing Dynasty. Inscriptions were also used, some long and poetical. Some were dated, helping to date
other examples well into the Kangxi period. There were new shapes not previously encountered in
Chinese ceramics, such as sturdily constructed ovoid vases, and tall and waisted ones with a flared
mouth. One could find normal Chinese literati decorated on very un-Chinese shaped containers, such
as beer mugs, along with decoration such as Western houses - all to suit customer’s commissions.

8.35 The Fall of the Ming
The Ming rulers were under constant harassment during the 16th and 17th centuries. As mentioned
previously it was made worse because the empowered bureaucrats squabbled with ministers, so
decision-making was ponderously slow. In the 16th century plague returned and at the end of that
century Korea had to be defended from the Japanese – at considerable cost. By the early 17th century
crop failures, corruption and external attack from resurgent Mongols, and Japanese pirate invasions
laying waste and looting large areas of the east, southeast and south coasts, beset them. From 1600
there were also attacks by descendants of the Jin in Manchuria. They captured North East China up to
the Great Wall, but were unable to breach it. In 1633 they completed their conquest of Inner
Mongolia, recruiting large numbers of Mongols under the Manchu banner. In 1636 the Manchu ruler
Huang Taiji proclaimed the Imperial Qing Dynasty at Shenyang in Liaoning Province, which had
fallen in 1621. Korea was defeated by the Qing at the end of 1637.
From 1626 to 1644 there was again agrarian unrest. Two major revolts, one by Zhang Xian
between 1641 and 1647 in the Central Region and the other in the North East by Li Zicheng between
1641 and 1645 led to the final demise of the Ming Dynasty. On May 26th 1644, Peking fell to Li
Zicheng and the Ming Emperor committed suicide. Seizing their chance the Manchus, with help from a
Ming General, crossed the wall and quickly overthrew Li’s short-lived Shan Dynasty. Various cities
held out against them until 1662 when the last “Southern” Ming Emperor was killed. The Manchu
(Qing Dynasty) then ruled China until 1912.

8.36 Qing Dynasty (1644-1912)
The Manchu conquest did not produce the dislocation of Chinese social and cultural life, as had the
Mongol invasion, even though China was once again under foreign rule. In fact the Manchu had
started to adopt the Chinese way of life they found in the North East frontier Regions some 50 years
earlier. However, the Chinese were forced to wear pigtails as a sign of subjugation. Many of the
Ming clan and supporters moved to the South, and the Qing Emperors were constantly aware of the

need to keep the South onside. This did not stop various rebellions over the first few decades of their
reign; in particular in 1675 the Wu San-Kuei rebellion destroyed a large part of Jingdezhen.
The new rulers quickly accepted the Chinese system of government, Chinese customs, language,
names and principles of Confucianism (though their State religion was Lamaism, a sect of Buddhism).
The first four Emperors led China to its greatest territorial expansion, which resulted in prosperity
and relative peace. The Emperor Shunzhi was in power in 1644. He was a child but had a few
reliable trusted advisors from the Manchurian aristocracy. He also learnt the Chinese language. His
successor was to prove very good for China. Known as Kangxi (1662-1722) he united the Chinese
with forward-looking policies and tolerance. His Manchurian administration spoke Manchurian and
Chinese, and the highest offices were filled equally with Manchurian and Chinese officials (which
Kublai Khan mistakenly failed to do). The third and fourth Emperors were Yongzheng (1722-1735)
and Qianlong (1735-1796). The Qing rulers, particularly Kangxi and Qianlong were well-educated
men eager to enlist the support of Chinese Scholars. They were extremely conservative in their
political and cultural attitudes. Their artistic tastes were tempered between conservatism and their
native love of extravagance. The prosperity of China during this Dynasty can be judged from the fact
that when the Qianlong Emperor started his rule he had 150 million subjects, and by the end of his
reign (he abdicated, not wanting to rule longer than his grandfather Kangxi) there were 275 million.
However, China remained agrarian and the Qianlong emperor in particular had little interest in
Western ideas of science and modern technologies.
The Qing Emperors could not expand in the Forbidden City, so, apart from maintenance and
rebuilding, they extended their palaces and temples elsewhere. A significant feature of these was the
gardens. In 1703 Kangxi started work on his Summer Residence in Chengde, 250 km from the capital,
which was completed by Yongzheng. The designs of Summer Palaces and their gardens were made as
engravings by the Jesuit Matteo Ripa in 1712-13 and brought to London in 1724. They were thought to
have greatly influenced the revolution of garden design in Europe at this time. Qianlong too was keen
on parks and gardens. He made major alterations to the Imperial Residence at Chengde, leaving it
with 110 buildings. He also built the Summer Palace in Peking (Beijing) covering 750 acres with
large artificial lakes. It has a 40m tall tower on the Hill of Longevity, a marble “boat” 36m long and a
covered lakeside walkway built in 1750. A fire in 1860 and another during the Boxer Rebellion in
1900 caused considerable damage to wooden buildings, but others such as the Pagoda of the
Countless Precious Objects were spared. This Pagoda was decorated all over in tiny lead-glazed
relief tiles that show hand-sized figures of Buddha, making it a jewel of ceramic-decorated
architecture. The model for this was the Porcelain Pagoda in Nanjing.
The pottery industry suffered severely in the chaotic middle decades of the 17th century, during
which time the typical products were Transitional blue and white wares. Not only damage from the
rebellion, but also labour unrest remained a problem at Jingdezhen as it had been for nearly 100 years
since the labour force refused to pay taxes under Wanli. Emperor Kangxi’s personal interest in
ceramics, his open mind and willingness to learn from the Jesuits at his Court helped with the rapid
development and innovation at Jingdezhen. Firstly the enlightened young Emperor ordered an enquiry
into the state of the industry in Jao-chou, which reported in 1682. As a result the Imperial kilns at
Jingdezhen were rebuilt, a Superintendent of Kilns was personally appointed by the Emperor and by
1683, under the first Superintendent Tsang Ying-hsuan, the kilns were fully re-established. For the

first time at Jingdezhen an industrial kiln complex was properly organised to supply the Palace,
alongside the many other kilns in the region. Forced labour was abolished and all workers were paid
as craftsmen or labourers. The transformation to the “factory worker” was completed, at the cost of
less personal involvement of the potter in his handiwork. Two famous letters were written early in the
18th century by the Jesuit priest, Pere d’Entrecolles, describing Jingdezhen. Although he did not
understand all the detail, they gave a clear picture of the industrial complex.
Under Tsang Ying-hsuan’s influence Imperial Porcelain reached a level of quality not seen for well
over 100 years. Working via the Board of Public Works, he was responsible for the Imperial Kilns
that supplied porcelain exclusively to the Palace. Other kilns produced wares for domestic use and
export. Initially the quality of all products improved, but at the start of the 18th century the best
craftsmen migrated to the Imperial kilns with the result that Imperial quality became distinctively
better. This reformation set off the last great era of Chinese ceramics during the Qing Dynasty. It
reached its zenith in the 18th century then declined in quality and output in the 19th century, as the
discovery of porcelain in 18th century Europe and their Industrial Revolution eventually made
Chinese products uncompetitive.
Blue and white wares in the Kangxi period are particularly noted for the precision of the drawing
and the use of cobalt washes of vivid intensity. As before, the decoration included floral motifs, well
known scenes from literature or mythology and depictions of the life of the literati.

Kangxi blue and white Aster Pattern dish,
a popular export design - courtesy R&G
McPherson Antiques
There was significant exporting, making to order and copying of European style ceramics.

Kangxi export porcelain, Delft style flower pyramid,
European design plates – from a French engraving,
and tile imitating Delft ordered by Dutch East
India Co - courtesy R&G McPherson Antiques
Towards the end of the 17th century the use of underglaze blue declined in favour of overglaze blue.

However, blue and white declined in popularity especially after the mid-18th century, as interest grew
in the newer decorative techniques.
The ceramics in ascendancy were without exception colourful and the glazes were perfect, having
great purity and fine sheen. Monochrome glazing was the most notable achievement in the late 17th
century under Tsang Ying-hsuan. He carried out deliberate experiments to produce new glaze colours
and transmutations and revive old glaze effects. There was a creative return to a wide range of
classical forms. The finest pieces include small monochromes recapturing the form and glaze of
classic Sung wares. One of the best and most popular revivals was Kuan-type glaze. The colour and
crackle were remarkably deceptive in really good pieces.

Yongzheng or Qianlong Kuan style crackle
ware, stoneware dish and vase with
“iron wire and golden thread”
pattern - courtesy R&G McPherson
Antiques
This significantly adds to the confusion over dating, as it has been suggested that during the Kangxi
Dynasty more porcelain had Ming marks than Kangxi ones! They tried to imitate Ding ware, but were
unable to achieve the quality of the originals. New colours and glaze effects were produced such as
very pale cobalt blue called “Claire de Lune”, very pale celadon green, lustrous brown “Café-auLait”, turquoise blue, speckled “Robin’s egg glaze, eel-skin yellow, and snakeskin green, all on white
porcelain.

Kangxi, pair of blue vases - courtesy
Glade Antiques

Qing sang de boeuf bird - courtesy
Glade Antiques
Later colours were rose pink, acid yellow and a green that combined with black was used to
imitate ancient bronze. Mottled effects were achieved by blowing powdered coloured oxides onto the
unglazed body with a bamboo tube spray then glazing in the usual way. Edges of vases and dishes
often showed vivid contrast – snow white above the glaze colour. One of the most striking
achievements was the reintroduction of copper red and the development from this of an exquisite soft
red glaze known as “peach bloom”, together with other transmutations using copper in a reducing
atmosphere. Peach bloom was difficult and expensive to produce, so was often used for small vessels
made for scholars’ desks. Sometimes excess copper could break through the glaze and oxidise green
on the surface. This effect was controlled and used to good effect on vases with underglaze copper
red dragons with consistently bright moss green faces. Also perfected was lang-yao (Sang-de-Boeuf
or ox blood) ware, covered with a rich copper-red glaze.
This was produced by firing the biscuit body, putting on the first copper charged glaze then a base
glaze added in the usual way. After this it was fired a second time at a temperature much higher than
the first firing – 1350-1400 degrees Celsius, which fused the porcelain body. Such high temperature
accounts for the fine crackle of these pieces.
There was also a popular, reddish, very fine-grained stoneware called Yi-hsing (Yixing) used
extensively in China at this time as it was considered to improve the taste of tea, and it held its own
alongside porcelain. Best-known products are unglazed but incised or low-relief decorated teapots,
but some items had a bluish-grey glaze.

Kangxi or Yongzheng Yixing teapot with
applied cherry branches - courtesy R&G
McPherson Antiques
Polychrome wares became immensely popular in the Qing Dynasty not only in the home market but
also in 18th century Europe, as they perfectly matched the prevailing Rococo taste. They became
known in Europe as “famille verte” from the predominant green colour in their floral decoration.
There were two types, ordinary overglaze enamel decoration - the wucai five-colour painted wares,
and the other enamel on biscuit (which generally had much less white areas). Shapes popular for
enamel on biscuit were teapot stands, panels for furniture and small models and figures.

Kangxi famille verte porcelain,
double-layer tea bowl with outer
reticulated, hexagonal jar, plate with
eight horses of Mu Wang and Islamic style
ewer - courtesy R&G McPherson Antiques
and Glade Antiques

Kangxi biscuit moulded boat with dragon on
sides, and guardian lion - courtesy
R&G McPherson Antiques
These wares also included expert imitation of the overglaze painting from the Yuan Emperor

Cheng-hua’s reign. Another variety, called “famille noir” used the same palette, but the black was
applied to the biscuit and then translucent green enamel covered the dull black surface resulting in an
extremely dense black background over which the coloured decoration was painted.

Yongzheng export famille noir tea bowl and
saucer - courtesy R&G McPherson
Antiques
“Famille rose” was introduced to China in about 1720, towards the end of Kangxi’s reign, and the
following emperor Yongzheng took a personal interest in it. This new pink overglaze colour was
introduced from Europe by Jesuits at the Imperial court and named yangcai, “foreign colour”. It was
Europe’s major technical contribution to Chinese ceramics, and the Jesuits arranged help from Europe
to teach the Chinese craftsmen. Its origins were in Limoges, France, where it was initially used as
enamelling on metal and later on ceramics. Famille rose is based on colloidal gold in a high-lead
enamel glaze, and it took the Chinese craftsmen 10 years to master its firing, but when they had, its
quality surpassed European. Chinese ceramic craftsmen were creating goods using the wealth of
classical tradition together with new ideas, so the new rose pink colour made their palettes even
richer. Court artists were commissioned to design the decoration to fit desired shapes with much
more attention to detail than with famille verte. The technology had improved so that enamel pastes
were very stable, permitting delicate shading of tones and a wide variety of colour combinations.
Minute details achieved rivalled European miniaturists. The porcelain used was of the finest quality,
extremely white, thin and very translucent – faultless. Particularly good examples were birthday
plates made for Kangxi’s 60th birthday in 1713 inscribed with the standard Imperial birthday greeting
“long life without limit”.

Yongzheng famille rose dish in the
Chinese taste - courtesy R&G
McPherson Antiques
During the short reign of Emperor Yongzheng (1723-35), the first Superintendent and second (Nein
His-yao) strove for technical perfection.
The even more famous successor T’ang Ying, who was highly qualified and whose main interest
was the chemistry of glazes, struggled with the balance between constant innovation and perfection of
existing products, which caused foreign stimulation and experimentation to decrease and production
to become more stable. “Famille rose” wares reached their peak at Jingdezhen between 1726 and
1736 under Nien His-yao, and the best material ended in 1753 with the death of T’ang Ying.
However, very fine wares continued throughout the Qianlong period (1736-1795) and even into the
19th century (often with Kangxi Reign marks!).

Qianlong export famille rose, figure group, spoon
tray and western shoe shaped snuff box
- courtesy R&G McPherson Antiques
Shapes and decoration were very varied. Motifs used for decoration were deities and auspicious
emblems (bringing good fortune), landscapes and figure scenes – including tall elegant young ladies,
together with flowers and birds, many taken from contemporary paintings.

Qianlong imperial bowl with Buddhist
emblems - courtesy R&G McPherson
Antiques
These wares were mainly produced for export, and followed the requirements of the market, for
example using Imari style decoration, but the following Qianlong Emperor also liked them.

Qing Imari barber’s bowl and teapot
with 100 antiques design - courtesy
R&G McPherson Antiques
He also thought highly of the painter, Zou Yigui, whose depictions of flowers were no longer
outlines but areas of solid colour and this style was copied by porcelain decorators of the day. The
Emperor also had preferences for some motifs, particularly the cock and hen, used since the Ming
period. The cock represents the five Han virtues – literary culture, warlike spirit, courage,
unselfishness and trustworthiness.
However, Court demand for unrealistic imitation in porcelain of archaic bronze, gold and jade
items, and, as extreme examples, porcelain musical instruments and perforated boxes, challenged the
skills of potters at Jingdezhen.

Qianlong cockerels, bases and beaks iron
glazed but combs and crops cold painted,
probably private trade by ship’s captain

- courtesy R&G McPherson Antiques
Particularly popular during the 18th century were the pure white wares. These were extremely high
quality porcelain from Jingdezhen, so thin they were called “bodiless wares” incised in low relief
with “an hua” decoration, sometimes pierced, and Dehua “Blanc de Chine” figures.

Kangxi Dehua blanc-de chine porcelain
libation cup and European hunting scene
- courtesy R&G McPherson Antiques
Much of the latter had been for religious use, and included Buddhist sculptures, but also
represented the sculpture of the period. Europeans imported a great deal of “Blanc de Chine” as
single figures or groups, but there were also some small cups, boxes and dishes.
Snuff taking was imported from Europe by the end of the Kangxi period and was considered very
beneficial. Snuff bottles were an example of a modern design concept of form following function.
They needed to be small to fit in the pocket with a small opening to keep out the damp. The best
bottles came as a complete set of porcelain bottle with matching stopper, a small spoon, matching
small plate, a stand and a carrying bag. These were ideal gifts (and bribes) so were appropriately
decorated with motifs for health, wealth, happiness and long life.
During the Qing Dynasty significant quantities of porcelain were commissioned via trading
companies by Europeans – known as “Chine de Commande”. Calculations based on Dutch East India
Company records indicate some 3 million pieces of porcelain were shipped annually to Europe in the
late 17th century, and because of transport times it could take 3 years to receive your order. The size
of cargos is known from the various shipwrecks that have been found. Their decoration often
contained completely non-Chinese material such as coats of arms for aristocracy, landscapes and
figures in a European setting (some European figures with Chinese features!) and Christian
iconography.

Qianlong export porcelain with armorials,
dated marriage tea bowl has pseudo
armorial - courtesy R&G McPherson
Antiques
They even copied Meissen hard paste porcelain designs.

Qianlong soft paste copy of Meissen cup
and saucer - courtesy R&G McPherson
Antiques
Also the shapes of pieces were different and were considered exotic by the Chinese manufacturers.

Yongzheng export porcelain sugar sifter
copied from European original - courtesy
R&G McPherson Antiques
There was a huge demand in Europe for these as vases, dishes and small figures until the second
half of the 18th century when the craze for Chinese objects was largely over. In the middle of the 18th
century European “porcelain” was in the ascendancy, but European kilns could not meet the demand
and it remained a luxury product. Imports from China remained high until the 19th century, when
European production became competitive. Accordingly, our Chinese journey is ended and we can
now look at the other major region of ceramic development – the Middle East.

9.1 Introduction
Because of their different circumstances, the various areas in this region developed in different
ways. Using present-day country borders, Egypt started to become settled about the same time that the
Late Natufians lived in the Levant, around 12,000 years ago (10,000 BC), but the Egyptians had the
advantage of the Nile Valley and were able to live adequately off fish and wild cereals. So Egypt was
later with agriculture, which spread to it around 6,000 BC from the base left by the Natufians,
Khiamians and probably the Karim Shahir tribe in present Iraq and Iranian Kurdistan. It was,
however, as advanced with pottery, as there were large well-fired pots in settlements by the Nile
around 8,000-7,000 BC, mainly to carry and store water. By 5,000 BC, the Egyptians were glazing
the surface of soapstone beads and making faience. Iran (Persia) was using both crude (soft, lowfired) earthenware pottery and primitive agriculture around 8,000 BC. In Afghanistan they had
domesticated goats and sheep by 9,000 BC with its earliest pottery about 6,000 BC; perhaps it was
later because animal husbandry requires people to be less sedentary than crop management. Goats
replaced gazelles as a source of meat as they could be fed a wider variety of food and also provided
milk.

Physical and Political maps of Middle East
- source freeworldmaps.net
By 7,000 BC the development of agriculture had become widespread in much of South West Asia,
from Anatolia (Turkey) to Pakistan, and was the main source of subsistence for the inhabitants.
Villages became farming communities, and technology would be passed on between neighbouring
tribes. Domesticated wheat, barley and pulses dominated agriculture in the basins of the major river
valleys such as the semi-arid regions around the Euphrates and Tigris. It then spread to areas besides
the Nile and onwards to the Indus. Goat and sheep farming was practised from Anatolia to the Persian
Gulf, and from Egypt to the Zagros Mountains in Iran. Dogs that had been domesticated from wolves
(probably three females) by the Chinese around 15,000 BC were used, making herding much easier
(today’s 350 breeds come from this source). Pigs were domesticated by 7,000 BC in South Anatolia.

Tell Brak
By 6,500 BC, it was also common to find pottery figurines and utility pottery in many villages that
were often built on the hilly woodlands where the pigs, goats and sheep roamed. Around 6,000 BC
cattle joined these animals as major food sources. Most of the dispersed villages were fairly small
with perhaps a maximum of a few hundred people. Trading occurred between the villages when some
had surpluses that others wanted. A few villages grew to greater significance, perhaps because of
their location. Many settlement names are prefixed “Tel or Tell” which is the name for the mound
created by the continued renewal of the mud brick houses. After about 80 years or so the houses had
deteriorated so much they had to be renewed by levelling and new mud brick houses built on the
compacted foundations. Over thousands of years these mounds could become over 20m high, as at
Catal Huyuk.

9.2 Jericho
Of the larger settlements, Jericho or Tell Sultan, in present Israel, is one of the oldest in the world.
The lowest levels of its excavation correspond to the Natufian period, so it was settled before 10,000
BC. Around 9,000 BC the inhabitants constructed a 4.5m high, 3m thick stone wall and ditch that
surrounded the settlement, with at least one stone tower, 9m in diameter and over 8m high, having an
internal spiral staircase. Overall some 10,000 tons of rock were used, and this is apparently the
oldest stone wall ever discovered. One function of the wall could have been flood prevention. The
settlement covered 10 acres, supporting probably between a few hundred and 3,000 people in
circular mud brick houses. This is also possibly the earliest example we have of sun-dried brick
architecture. The people obtained meat by hunting mainly gazelle but also wild cattle, boar and goats.
They also ate wild Emmer wheat, barley and pulses. Stone sickles with bone handles and implements
that were possibly hoes have been found.
There was a break in occupation and people of a different culture started to inhabit Jericho after
about 8,500 BC. Their range of plant-food increased as they practiced simple agriculture as well as
probably herding goats and sheep. By 8,000 BC they were eating fully domesticated wheat, barley
and pulses. Around 7,000 BC they introduced small-scale irrigation, increasing the areas capable of
growing cereals. Notably the teeth of the inhabitants were worn down by the action of the small stone
chips that came from the grinding stones. Houses became rectangular, with better-shaped mud bricks
on stone foundations and lime plastered floors. They fired limestone to produce the lime and it is
possible that white lime/ash clay was used to make their first “pottery”. A larger building with stone
walls on a rectangular platform, also from this period, may have been a shrine. The inhabitants
seemed to practice an ancestor cult as they buried their dead under the floors of their homes. This is
not as bad as it sounds, as they appeared to leave the bodies outside until their bones were bleached,
possibly after the flesh was removed by vultures, as is depicted in pictures on their walls.
Subsequently they buried them; however, sometimes they did remove the skulls and shaped them with
plaster to make them look more natural, probably to use in a ritual practice. These practices illustrate
the growing importance of ritual, which had a major impact on social cohesion.
Not long after 7,000 BC earthenware pottery produced in Jericho was rather crude, strawtempered, with red painted geometric patterns, generally used for the long-term storage of food.
Shortly thereafter pottery divided into rather less crude normal ware and some much-improved fine
ware. The body shapes remained similar to the earlier vessels, the clay was mixed with sand or grit

as temper with less straw, and the vessel walls became thinner. About the same time that Halaf
pottery was popular, around 5,500 BC, pots in Jericho were hand made but turned on a mat for
finishing. There were wide-rimmed jars – some with knob or ledge shaped handles, others with strap
handles. There were also small cups, and simple globular bowls, some with a circumferential ridge
(carinated). The wares were sometimes decorated with red wash or slip or just painted at the rim,
while some wares were burnished either all over or as a pattern. Others were incised, often in a
herringbone pattern, just below the rim.

High handled vessels, jar 4th Millennium BC,
cup Jericho 3,000 BC, and wine jar 3,500-2,300 BC.
a) and c) - courtesy Aweidah Galleries - Jerusalem,
b) - source Forum of Ancient Coins
Over time their method of burials changed and they started to use shaft tombs. These were made
with a vertical shaft typically 6 ft deep, often cut into soft limestone that preserved the contents well.
They widened out at the low end sometimes into several chambers. Around 2,500 BC, examples at a
central burial site, Bab edh-Dhia in Palestine had up to 5 chambers each containing 4 to 6
individuals. This site is estimated to have contained 20,000 tombs representing half a million people
and 3 million pottery vessels!
Jericho was very influential throughout the Middle East, as it was a trade centre having many
visitors. It traded widely and notably, around 2,500 BC, the inhabitants were producing textiles, wine
and olive oil for export to Egypt. Although it was occupied for such a long time, there were several
lengthy breaks. It finally came to an end about 1,550 BC, when its walls were demolished by an
earthquake or siege, possibly by the Egyptians.

9.3 Catal Huyuk
Another significant settlement was Catal Huyuk, in Western Anatolia (now Turkey). It was
probably settled around 8,000 BC and became the largest settlement of its time in the Middle East,
covering some 32 acres and having a population of between 3,000 and 10,000, making it significantly
larger than Jericho, but having the same general cultural traits. These two settlements are considered
to be the earliest “cities” in the world. Catal Huyuk means “mound near fork” as it was sited near a
fork in a main road, making it ideal for trading, as well as being near the then huge Lake Konya. It
was very advanced, and the people of Catal Huyuk were responsible for several important
inventions. They were the first to weave linen fabric from, possibly cultivated, flax (around 6,500
BC), probably based on the earlier woven reed baskets; the first to use fasteners for clothes – bone
hooks and eyes; the first recorded use of carved wooden bowls and to have mirrors made from
obsidian (very hard natural volcanic glass from the nearby volcano). The inhabitants produced a large
drawing in red paint on clay of the surrounding landscape with the volcano prominent in the
background.

Original painting of landscape including
the volcano
They caught fish from the lake and ate marshland water birds and their eggs, herded goats (the main
domesticated animal in this area around 7,000 BC) and sheep. They started cattle farming before
6,000 BC and it became their main meat source.
It is likely that metals were first discovered in West Asia (Anatolia) and South East Europe
(Caucasus) independently and around the same time. In Anatolia, as early as the 9th millennium BC,
small metal objects were hammered from naturally occurring copper, and the attractively coloured
ores were also used for decoration. In Catal Huyuk they were smelting and casting copper, lead and
gold around 6,500 BC. These metals were used mainly as decoration, probably showing status, as
they were too soft compared with, for instance, stone. Anatolia was also an important source of metal
ores, particularly copper, for the developing settlements to the south. As a craft industry and trade
centre it supplied flint and obsidian tools and weapons (particularly arrowheads and daggers),
pottery, mirrors, jewellery, timber and agricultural products. It also spread this technology, together
with the rudiments of philosophy, religion, mathematics and crude writing throughout the region,
eventually reaching Mesopotamia and Egypt.
Over its lifetime the settlement was rebuilt several times, each now representing a level in the
excavation.

Catal Huyuk dig site
Each level had up to 1,000 buildings. Entry to the houses was via a hole in the roof, and the houses
were contiguous, with no streets. This very close proximity of a large number of people made them
very vulnerable to disease and life expectancy was only around 30 years. There is evidence that they

also suffered from malaria. Surprisingly there appears to be no defensive structures, public buildings
or a ceremonial centre. Ritual and religion were carried out in each home, presumably round a
“shrine”. The rectangular buildings they lived in were similar to Jericho, and they too buried their
dead under the floors. Up to 16 burials were found beneath one dwelling. More recent analysis
suggests some bodies at Catal Huyuk were in fact buried intact. Perhaps there were two forms of
burial, whole or only bones. They also had wall pictures with vultures, as in Jericho, but they could
just depict death and rebirth, so this aspect remains an open question. Again a skull cult was
practised. In one case a man’s head with eyes and nose remade with clay and painted bright red was
found in the arms of a dead woman – maybe he was a revered ancestor. Such is the difficulty of
predicting ancient people’s motives from incomplete evidence.
Inside the houses there was a hearth or oven to bake bread and possibly to make simple pottery.
Balls of fired clay typically 125mm diameter have been found, and although used for defence
elsewhere, they appear unlikely to have been used for this in Catal Huyuk. They were found near the
cooking areas, so alternative theories have been devised. One has them heated until red-hot and used
in the cooking process. It is possible they used closely woven, clay-lined waterproof baskets that
could not be placed directly on the fire, so the heated balls were placed inside to boil water.
Alternatively wheat could have been roasted by tossing it with the hot clay balls in these vessels.
However they remain a mystery.
Outside in an “industrial area” there were dome-shaped, high-temperature reduction kilns, with a
firing chamber separated from the items to be fired (two-stage), possibly developed from the bread
ovens, but it is not yet known whether these were used from the very beginning of the settlement. The
earliest, rather soft, black/red earthenware pottery is dated from about 7,500 BC, typically sackshaped cooking pots with two small lug handles and what appear to be stands.
A more advanced form of hand-made, hard-fired pottery was made about 500 years later, becoming
more elaborate in style and having a thinner body. It was coil built on a circular base, then paddled
smooth and some were incised with horizontal lines. Moulded ornamentation was also used. Some of
these vessels were polished or burnished, particularly if the clay used was exceptionally fine. An
example of this period is a sizeable vessel in the remarkably realistic shape of a pig with four
perforated lugs to suspend it.

Bag shaped pots and stand 7,400-6,000 BC source, Museum of Anatolian Civilisations,
Ankara

Vessel shaped as pig 7,400-6,000 BC source Museum of Anatolian Civilisations,
Ankara
A little later vessels had an overall red slip, followed by a cream slip over-painted in red ochre.
Other pottery was monochrome – buff, light grey or brick red. Interestingly, some fingerprints have
been identified on the pottery that is separable into male, female and youngsters. Pottery and stone
figures have been found, many depicting females, but others depicting animals. Some items were
based on bull’s heads using real horns, possibly for mounting on the walls. The female figures
probably representing fertility are a particular feature of Catal Huyuk ritual objects, usually
associated with the household “shrines”. A 6” high bulbous female figure, now in the Museum of
Anatolian Civilisations, Ankara, dated 7,400 to 6,000 BC, is a particularly notable find. Some of the
pottery statuettes were also painted. Ritual house fittings and skull cults show the increasing
importance of family, ancestors and property.

Seal stamps 7,400-6,000 BC - source Museum
of Anatolian Civilisations, Ankara

Female figurine 7,400-6,000 BC
- source Museum of Anatolian
Civilisation, Ankara
There were also fired clay stamp seals possibly used to apply colouring to their textiles or for
body marking. They were inscribed with geometric patterns including spirals. Later they would be
used to make impressions onto clay blobs for identifying produce and sealing containers. Such simple
methods of confirming social transactions formed the basis of later, more advanced, urban recording
systems. The original city was abandoned around 6,250 BC and relocated a few hundred yards away,
but even this was finally abandoned around 5,500 BC. Sun-dried bricks were used for all the
buildings as fired bricks were probably not used in Anatolia until about 4,000 BC.
There were many other individual settlements in the Middle East that developed early on, such as
Ain Mallaha, a Natufian site near Lake Galilee and Quermez Dere in Northern Iraq and the Pendik
settlement in Istanbul, but there is no evidence at present that any of them developed the social
organization and technology to create the “First Civilisation” in the way the Sumerians did
subsequently in South Mesopotamia. Two further settlements worthy of note were in North Syria. The
people of Tell Murybet, which was inhabited before 9,000 BC by late Natufians, subsequently used
clay for containers and for tokens that were used as a system of record taking or information transfer.
They were discs, cones and spheres with inscribed lines as numbers, but may have contained
additional information from their shape. These tokens have been found as far away as Khartum and
Harappa. The houses of the inhabitants were at first circular, but changed to rectangular when they
started building them of limestone blocks with clay mortar. The second settlement that was inhabited
from about 6,000 BC is Tell Hamoukar in Northern Mesopotamia near the Turkish border with Iraq.
Around the time of the Uruk Culture in South Mesopotamia (around 4,000 BC) the population may
have been as high as 25,000 people, so it was a very large urban settlement. It seems that it was
destroyed by warfare not long after 4,000 BC, the invaders hurling 4-inch diameter clay balls,
perhaps from large slings. Uruk style pottery took over subsequently, but they may not have been the
invaders.

9.4 Mesopotamia
In its narrowest sense Mesopotamia is the region between the Euphrates and Tigris Rivers north of
the bottleneck at Baghdad. However, the term now usually covers the region from the Gulf in the south
to the Taurus Mountains in the north along the two river valleys and the adjacent foothills and plains.

Map indicating location of Mesopotamia
The rivers were always crucial as a source of drinking water, irrigation and fish, but increasingly
transport and communication became important. Village settlements existed here from about 8,000
BC. From 6,000 BC trade between settlements in this region became extensive, and boats were
rapidly developed, with sails being used around 5,000 BC.
The environment in Central Mesopotamia near Baghdad is long, hot, dry summers and cold wet
winters, although rainfall is only 6 inches per annum. Rainfall south of a line from Hassuna to Choga
Mami was inadequate for agriculture without irrigation, so the north developed first. Over time,
rivers shift course, and flow varies considerably from year to year, with most floods occurring in
April and May as mountain snow melts. In the south, near the Persian Gulf, the soil is fertile sediment,
“the Alluvium”, with no stone for building and little timber, but plenty of clay. Further north towards
the foothills of the Taurus Mountains the environment makes pastoralism easier than agriculture. The
Mesopotamians had a much tougher time with agriculture than say the Egyptians because of the
extreme climate and their total reliance on floods and irrigation, with the constant threat to crops and
animals. Sumerians consequently had a more pessimistic view of the world that is reflected in their
religion and art.
Local tribes based on one or more settlements grew to become ‘Cultures’, some covering
significant areas. A “Culture” is a group of people who have common traits, such as religion,
language, pottery style, agricultural practices, house construction and so on. However it does not
preclude groups from the same Culture falling out and fighting each other. It usually covers an area or
region and a particular time frame. Often Cultures are known by their (long lasting) pottery, and
named after the settlement where it was first discovered. There is often a lack of definitive
information on the origins of the various Cultures, as people migrated continually either in dribs and
drabs or outright invasion. In particular, the region north of the Zagros Mountain Region had continual
population surpluses between 10,000 and 3,000 BC, leading to migrations to the more fertile river
valleys. Once pottery had developed some character, it is probably the only way to follow the
different Cultures as they waxed and waned. Certainly between 6,000 and 4,500 BC the aesthetic
expression of the people took the form of a bewildering variety of regionalised and successive
decorated pottery shapes and styles, together with stylised figures of humans, particularly female, and
other animals. However, sometimes the Culture and technology would pass on even if the people

became absorbed and their personal characteristic differences disappeared. Ancient Mesopotamia
had many languages and Cultures, with no real geographic unity or lasting Capital City, contrasting
with, for example, Egypt. Almost always each Culture influenced the technology and methods of the
next.

9.5 Hassuna
One of the earliest notable Cultures was the Hassuna, centred at Tell Hassuna, located just south of
Mosul, which is 200 miles north of Baghdad. It was an advanced village culture, active around 6,500
BC to 5,500 BC. Its location in the northernmost Mesopotamian foothills meant it had just sufficient
rainfall for agriculture in the more favourable areas.

Map of ancient Mesopotamian cities source Atlastours.net
Generally the people lived in small villages of a few acres supporting a few hundred people, so
even the largest was smaller than Jericho had been 1,000 years earlier, and much smaller than Catal
Huyuk. They had domestic animals including cattle. The excavation of Tell Hassuna revealed domed
ovens for baking bread and relatively sophisticated two-chambered kilns for pottery. They used large
pottery vessels sunk into the ground for storing grain. In the very earliest level, relatively crude
straw-tempered pottery was found, although it included burnished bowls and large oval dishes
corrugated or pitted on the inner surface, probably used as cereal husking trays. Such dishes were
found from Eridu in Sumer to the Syrian Coast. This early ware was replaced by fine painted
“Hassuna” style pottery that had a cream slip with linear designs in reddish paint. This design was
followed by incised/engraved wares around 6,000 BC, then both painted and incised ones.
Some items had applied eyes and ears. There were also female, probably ritual, figures.

Female figure 6th-5th
millennium BC - source National
Museum of Iraq, Baghdad
Fine Hassuna pottery was almost certainly made by specialist craftsmen, meaning their agriculture
produced a surplus so that some did not have to work the fields. Burials were carried out in large
pottery jars with food for the afterlife.

Large Hassuna incised jar 6,000-5,800 BC source National Museum of Iraq, Baghdad
Around 6,000 BC they built some larger central buildings, possibly for storage. Inside one of these,
archaeologists found 2,400 fired clay sling balls and 100 larger fired clay balls – possibly for
hunting, but could have been for defence. They too made stamp seals to press images onto clay. These
would have been impressed in blobs of moist clay pressed onto, for example, pottery jars as
stoppers, knots for binding, the edges of lids and doors to stop tampering, similar to our use of sealing
wax. Seals had the same function as key locks, often reinforced by the idea that breaking them would
bring misfortune. It is also thought that Hassunan’s smelted copper and lead. All these developments
show an increase in the social order, accumulation of goods and institutional and private property –
generally increasing social complexity.

9.6 Samarra
A second pottery culture that started a little later than the Hassuna, but partly contemporaneous was
the Samarran Culture, from before 6,000 to about 5,000 BC, located further south than Hassuna,
centred near Baghdad. The Samarrans originally migrated from present Iran. The climate in this area
was too dry for serious agriculture without irrigation, but the Samarrans had developed this
technology, which gave them a great advantage in such semi-arid regions. Their settlements were
sited where irrigation channels and canals could be most effective. The earliest known canal was
built before 5,000 BC in Choga Mami, part of the Samarran Culture to the east. They were therefore
able to grow crops such as linseed (flax) producing the fibre enabling them to make linen cloth. The
city of Samarra itself covered about 15 acres with around 1,000 inhabitants. Defensive walls and
towers were built suggesting the fear of attack that was not apparent at Catal Huyuk. This probably
indicates a social structure with a leader who was able to organize such communal defensive
projects.

Samarra bowls 6,000 and 5,000 BC - source
Emily Carr University of Art and Design
The Samarrans were likely to have developed relatively independently as some of their pottery
was different, having a distinctive shape and having a more elaborate painted decoration. It was
generally hand made but some was made on an early form of slow potter’s wheel, probably by
specialists. Dark brown and pale orange bodied pottery with cream or pinkish slip had boldly
painted bands and chevrons and dynamic decoration including stylised human figures, dancing girls
with flowing hair, birds, goats, deer, scorpions and geometric designs.

Samarra goddess figurine 5,000 BC
- source National Museum of Iraq,
Baghdad
A dish with central petal motif was common. An example is a 10” diameter bowl dating to 5,500
BC made of pale orange pottery and decorated with red painted stylised ibexes. Another of a similar
date from Choga Mami, together with a model of a head, had black painted decoration. They also
used stamp seals. Some of the pottery had makers or commissioners marks, indicating a form of mass
production using common kilns or perhaps common transport or storage needing such identification.
Other settlements of the Samarran Culture also had many fired clay balls, probably sling missiles
again. Burials were accompanied with ritual female figurines, quite sophisticated having elaborate
hair, together with ceramic pots and jewellery. Many burials were youngsters implying high infant
mortality.

9.7 Halaf
Before 5,500 BC a new type of pottery appeared, and rapidly became popular. It was associated
with the Halaf Culture, based at Tell Halaf, north west of Hassuna in North East Syria near the
Turkish border. They were probably a different tribe (maybe Indo-European), as they had a different
style of sun-dried brick buildings. They were circular with a domed roof, and the largest were 10m in
diameter. They also brought new burial customs including cremation and the burial of the ashes in
pots under their floors.

Halaf painted bowl 5,000 BC - source
National Museum of Iraq, Baghdad
Their potters were able to control firing in their kilns more closely and to produce very high
quality polychrome pottery, such as deep bowls, having an amazingly high artistic standard with more
complex shapes. It was fired so well many examples remain today. They produced a variety of
ceramics with coloured slip backgrounds, such as cream, grey and orange/red, with geometric
decoration in red, white and black paint.
Decoration on pottery included walking horned animals, schematic human figures, rosettes and
leaves as well as Maltese crosses and swastikas. They also used incised, impressed and appliqué
decoration, and some vessels themselves were in the shape of animals (zoomorphic or
theriomorphic).

Halaf zoomorphic porcupine vase 5,000 BC source National Museum of Iraq, Baghdad
A fragment of pottery vase from Northern Iraq from this period had a yellow clay body slipped in
lustrous brown and decorated with a snake with forked tongue. Halaf fine ware was quite delicate
and was probably considered at the time to be luxury goods. It was used for feasting and social events
around 5,500 BC - feasting and dancing were depicted on the painted ceramic vessels, plates etc..
Painted female figures were also found, such as an example from Chagar Bazar that had typically
exaggerated features.
Towards the end of the Halaf period they used an improved slow potter’s wheel, but probably still
not having a central bearing. Halaf pottery became a standard over a wide area, as did other styles
from their culture e.g. house designs. Pots can be identified to have travelled 300 miles from their
source, so there was clearly long distance trade in pottery, as well as local potters copying the
designs. It appears that the finest pottery was made by specialists in the larger settlements and
travelled the greatest distance, while utilitarian pottery was made more locally. This implies that the
elite in the larger settlements supported the specialists and also bought from specialists in other large
settlements. Again a more complex social order was developing.
Each of the successive pottery cultures, Samarra and then Halaf, covered significantly larger areas
than their predecessor. The three styles of pottery were produced in parallel, but Halaf remained
longer, to around 4,500 BC. All three Cultures had some examples of pottery decoration that
appeared to be based on woven fabrics. Other common characteristics in decoration could indicate a
relationship with Anatolia, and there also may have been an influence from Persian ceramics of the
time. Generally for all three Cultures the design of the decoration adapted well to the shapes of the
bodies.
Innovations from these three cultures were many, including irrigation, centralized storage, stamp
seals to keep track of goods, larger shared buildings possibly for ritual, shared defence, fancy
decorated pottery, slow potter’s wheel and division of labour (specialists), an increasingly complex
social organization, probably an Elite and long-distance trade.

9.8 The Ubaids and Sumerians in South Mesopotamia
Around 6,000 BC a new group of people settled in the southernmost part of Mesopotamia, in the
river deltas, alongside rivers and streams, while the above three Cultures were living further north.
There was a parallel development across the Persian frontier in Susiana and it is possible that these

new settlers had a common origin. They brought with them a very different language from their
neighbours, (probably the precursor of Sumerian), but do also show some cultural continuity with the
Cultures to their north. So it is not certain from where they originally came, but they were a “white”
race probably from a more mountainous area to the north-east, and they started with a village culture.
They appreciated the benefit of the more fertile Alluvium and were much more successful than the
nomad incumbents as they brought irrigation technology with them, making a possible technological
link with the northern farmers.
They developed a new Culture that lasted from about 5,600 to 3,500 BC. It was called Ubaid, after
the settlement of the same name. Early in the Ubaid period the area contained relatively large,
populous settlements, as centres, surrounded by villages. The first temples were built in this period in
South Mesopotamia that needed an administration to operate them. These were precursors to the
organisations that had to be developed to run the earliest urban states. The social organization moved
from predominantly egalitarian, with little “ranking” and mainly shared workload, to hierarchical
with the rise of an elite, inherited chieftains and craft specialization. This was possible because of the
irrigation-dependant surpluses of food (mainly wheat, barley and lentils).
The Ubaid Culture was the precursor to what we now call the Sumerian Culture that eventually
came to be regarded as the first Civilization in the world. The name Sumer was not contemporary
with the culture; it was the Akkadians who followed them who gave the name to the language and
people of this region. It is not that obvious why the people of Southern Mesopotamia became the lead
social organization at this time, as settlements such as Jericho were also developing quickly. Clearly,
given the characteristics of the region, the lack of local sources of raw materials and the irrigationdependant agriculture, they were forced to trade with other regions, assisted by the often-strategic
position of their settlements. It is most likely that the need to trade, with its attendant requirements of
transport and communications, not only led to economic strength but also to strengthening social
interaction and cohesion, including religion, which meant large groups of people worked
cooperatively with common aspirations. This would require the development of economic and
organizational systems in support. Another difference between the innovation and development of
some contemporary cultures compared with the Ubaid Culture was that they were more sporadic and
subsequently disappeared, whereas the Ubaid Culture had a continuity that led to more systematic
advancement.
The Ubaid Culture progressed and by about 4500 BC the people lived in a number of relatively
independent settlements, each consisting of a small, now well-fortified city, with a population of a
few hundred to a few thousand, and its surrounding area. At the heart of each city was the mud brick
temple on a high platform, usually dedicated to a specific god, and some contained other large public
buildings (notably large granaries) and other buildings making up ceremonial centres for the smaller
settlements in the surrounding area. This centralized ritual is very different from the household-based
ritual in Catal Huyuk. It appears that organised ritual or religion, based on the temple populated with
priests, held as much sway as the rulers and their councils of elders. In these early days and later in
“Babylonia” much attention was paid to religious buildings and ritual objects. The people were
polytheist, worshiping many gods – as many as 1,000. The temple area was surrounded by larger
houses for the elite, other houses were densely packed with narrow alleys between. A significant
difference in the building technology between Ubaid and particularly Egypt was the lack of stone in

South Mesopotamia. This meant buildings had to be designed with mud bricks in mind, fired bricks
were used where necessary and new methods devised for roofing.
Their vital irrigation systems had to be protected, so armies were trained, victories celebrated and
treaties agreed with neighbours. Although they shared a common Culture, interstate warfare was a
preoccupation. Because of this a great deal of art was dedicated to military prowess. By this time the
organization existed to support an advanced stage of specialized craftsmen. Food such as grain was
pooled and rationed out by the state to those who no longer worked in the fields. Apparently the
temples were involved in the central storage and distribution of food and trade goods, and a
burgeoning bureaucracy was developing.

9.9 Eridu
From about 5,500 BC, when the Ubaid Culture influenced only Southern Mesopotamia in the Gulf
area, their lead settlement (Capital) was Eridu, which may have been on the Gulf coast in this period
(the coastline having moved because of sea-level changes and sediment build-up). Eridu covered
some 25 acres with a population of around 4,000 people. Excavation in Eridu took place beneath the
Ziggurat that was built in the 3rd millennium BC. A Ziggurat was the large, flat-topped, stepped
pyramid that they had developed by this period with a temple on the summit dedicated to a particular
god. In the case of Eridu it was probably dedicated to the god of water/wisdom, Enki. The
excavations showed that some 18 temples had been built on that spot, with the earliest built on the
original sand, probably before 5,000 BC. This illustrates over 3,000 years of continuity of tradition in
one of the earliest city-states. Each temple would have been used for 150 to 200 years. The middle
Ubaid period, also called the Hadji Muhammad period (4,800-4,500 BC) was when much of the
previously mentioned irrigation work took place. They mastered the arid floodplain by controlling the
Tigris and Euphrates rivers, building a system of canals, dykes and reservoirs, giving them
considerably more control of agricultural production.

9.10 Ubaid Pottery

Eridu, early Uruk, male and female
figures 4,000-3,500 BC - source
National Museum of Iraq, Baghdad
The Ubaid pottery culture was the fourth in the series, although their earliest pottery can be linked
with that of the Samarran Culture, pointing to this area being a melting pot of different races and

tribes. There were six phases in the Ubaid period, each characterized by a somewhat different style
of pottery. Early Ubaid painted pottery was very fine greenish ware for beakers and large thin-walled
bowls, which would have been too fragile to transport except by boat. Also there was coarse red or
reddish-brown ware for cooking pots – often with lugs for lifting on and off the fire. The latter was
without decoration except for basket impressions that seem to be from their method of manufacture
using baskets, probably as moulds. They also produced figurines with slender bodies and protruding
features, often depicting females, some suckling infants, others with outstretched arms, together with
female heads, possibly all as cult objects. Similar figures were made between 6,000 and 4,000 BC
throughout Mesopotamia, and some appear to show that the people used body paint or tattoos.

Ubaid painted pot 4,500 BC
Models of sailing vessels dated to around 5,000 BC have also been discovered. A characteristic of
Ubaid pottery is the dramatically stark geometric patterns that they used in decoration. A shallow
bowl painted with crescent motifs and a spouted vessel dated to 4,000 BC and two terracotta female
heads dated to 4,500 BC have been found at al’Ubaid itself.

Eridu, early Uruk, painted vase 4,000-3,500 BC
- source National Museum of Iraq, Baghdad
Ubaid Culture, influence and pottery spread throughout Mesopotamia displacing Halaf pottery from
around 5,000 to 4,000 BC, and it has been found in the south all along the Arabian Gulf, and in the
north into Anatolia. It is likely that Ubaid pottery was being traded for the many raw materials needed
in Southern Mesopotamia, as its only real indigenous raw material was clay. Later Ubaid painted
pottery had a pale buff body with brown or black decoration. Around 4,500 BC in Eridu there were

quantities of high quality painted pottery with a uniformity and cursive nature of the decoration that
points to them being made by specialists. Pottery found in temples in Eridu had pink, greenish or buff
bodies, depending on the degree of firing, with cream or greenish slip and black or brown geometric
decoration.
A large cemetery from the late Ubaid period at Eridu was excavated and revealed painted pottery
vessels and pottery figures. It is presumed there was a belief in the afterlife and the vessels would
contain food and drink. They found handmade cups, vessels with flared rims, triform bowls and
dishes with dark geometric decoration on a pale ground.

Eridu, early Uruk, trilobite painted bowl
4,000-3,500 BC - source National Museum of
Iraq Baghdad
Surprisingly, there was not much differential between the graves of the elite or others. They also
found very-high-fired, fine pottery tools such as sickles, adzes and axe heads having a hole for a shaft,
which could have been used for harvesting reeds and grain, splitting pithy woods or dressing sundried bricks. This indicates not only the shortage of stone, but also the high quality of the pottery
needed for such applications.
There were a number of important inventions during the Ubaid period, particularly in the 4th
millennium BC. Very significant was the faster, pivoted potter’s wheel, which although still not as fast
as the later kick wheel made a considerable difference to quality and productivity. It probably
predated the use of the wheel for transport that also was developed in this area before 3,500 BC,
probably independently and about the same time as in Central Europe and the Caucasus Region. A
pictograph of around 3,000 BC has been found that depicts a four-wheeled wagon, probably drawn
by oxen or asses. A buff-bodied pottery jar dated to 2,800 to 2,600 BC is decorated in red, black and
white with a chariot pulled by donkeys. The wheels were probably planks of wood secured with
crosspieces. A depiction of a more advanced 4-wheeled war chariot was discovered on the Royal
Standard at Ur, dated around 2,500 BC. Also invented were cylinder seals (as the name implies,
cylinder seals were carved with negative inscriptions that appeared in relief when rolled over a clay
surface) and the plough (both about 4,500 BC), sophisticated copper casting by the lost-wax process,
and possibly the first glass around 3,500 BC. Pottery glaze was also discovered in the 3rd millennium,
although was not used extensively until much later. Glass, as beads, and glaze were possibly
discovered accidentally in a potter’s kiln or during the smelting of copper. If the former, it could have

been caused by an accidental mixing of calciferous sand with soda in an overheated kiln. The
technology of both was later spread along the Mediterranean Coast by Phoenician traders. During the
Ubaid period they also discovered alcohol, producing beer from barley around 4,000 BC. Bakers
became the brewers, as beer was a by-product of fermenting mashed barley in bread making. Small
clay counters found in pots in Tell Abbada also suggest they carried out some form of primitive
accounting.

9.11 Uruk
By 4,000 BC there was a flourishing urban culture in Mesopotamia, with the larger cities such as
Uruk, Kish, Nippur, Bad-Tibira and Ur extending their control over large areas becoming “CityStates” further developing their social organization with a shared common culture. Ceramic
production took place in large centres in the cities. These city-states developed into kingdoms and
began a succession of dynastic royal families. The ruler also had a religious role as the main link to
the gods, so he led ceremonies to please them. There became a clear hierarchy, with the rulers, top
bureaucrats and high priests at the top, merchants, artisans and scribes as middle class, but the
majority were peasant farmers. Around this time the city-state of Uruk took over as Capital (or more
accurately “First City State”) from Eridu, and the Sumerian Culture gradually took over from
Ubaidian. From the “Kings List” found on pottery vases and fragments, there appears to have been
only one king at a time in Sumer. As a particular city became more powerful it’s leader became king,
so the Capital switched back and forth between major cities. During the Uruk period, the original
Eridu site became solely for the temple, and the city itself moved to an adjacent site. Eridu continued
as a substantial city through the Ur Early Dynastic period (3,000-2,500 BC).
Uruk itself became a settlement around 5,000 BC as part of the Ubaid Culture. It developed as a
trading centre that was, at that time, on the river Euphrates. It grew to be a large city covering some 6
sq km, with a city wall 9.5 km long, and by about 3,300 BC it had a population of around 40,000
people. As with most Sumerian cities many religious buildings were erected between 3,400 and
2,900 BC. A unique mosaic-like technique was used on buildings in Uruk and other cities, based on
conical-shaped, ceramic “nails” some 3-8” long with 2-5” diameter heads embedded closely together
in the mud-brick wall surface. The blunt outer ends were painted red, black and white, to produce
patterns such as zigzag lines and lozenges on walls, columns and niches. These cones partially
shielded the core of sun-dried bricks from the elements. This technique died out with the Uruk
Culture. There were also similar foundation pegs with inscriptions relating to treaties and messages
from kings to gods.

Akkad dynasty, Lagash, Sumeria, wall cone
22nd century BC - source museum
Istanbul

Lack of stone and other raw materials led to the early use of fired bricks for building, probably
before 3,000 BC, a spin-off from the pottery industry. However, the shortage of fuel meant they were
not used where mud bricks would suffice in the dry climate. They were used as the outer shell of the
ziggurats, for underground facilities such as graves and cellars, for wall tops and pavements. The
contrast with the massive elaborate Egyptian buildings made of readily available stone is obvious.
The Rulers lived in large palaces with courtyards but most people lived in closely packed small
houses. Artisans such as potters lived and worked in the same area, the frontage of the houses being
shops forming a bazaar.
Trading by this time had become extensive, often using canals and the Euphrates River for
transport, bringing great riches. Imports from Anatolia and Afghanistan included copper, gold, silver,
obsidian, jewellery stones (some also from India), stone, wood and perishable goods such as spices,
oil and textiles. Exports of pottery, cylinder seals and finished goods including silver, lapis and
obsidian went to, for example, Susa, settlements in the Zagros Mountains and Egypt. They also
invented early musical instruments such as the lyre around 4,000 BC.
Excavations again revealed several levels under the ziggurat. At the level dated to about 3,500 BC
there was a temple made, surprisingly, out of limestone. Earlier levels revealed the remarkable
pottery cone shapes with the brightly coloured ends, models of animals and red and black painted
pottery urns. Another discovery at Uruk was a form of artificial stone, like concrete, dated to 3,000
BC. It appears that this technology was lost soon afterwards.
Coincident with this transition from Eridu to Uruk, (4,000 BC) another distinctive style of painted
pottery developed and rapidly spread throughout Mesopotamia. This Uruk style pottery was made by
the people we now describe as Sumerians, but they would have considered themselves part of their
individual city-state rather than a single group or Culture. It began with buff pottery bodies tempered
with chaff (wheat husks) and decorated with red and black painted pictures of animals. There was,
however, a further move from “home” produced painted pottery made on a slow wheel, to a great
variety of painted and unpainted pottery made by specialists using a faster wheel – an early example
of the arrival of “mass production”. The decorative artistry of this period stands out and great
quantities of painted pottery of high quality were produced that also show clear signs of specialized
craftsmen from their styles and decoration as at Eridu. There were vases with a spouts and some
vessels with eggshell thin walls dated between 4,000 and 3,500 BC.

Eridu, early Uruk, conical painted
eggshell cup 4,000-3,500 BC - source

National Museum of Iraq, Baghdad
Everyday pottery had a grey or red burnished body. A large number of coarse, bevelled-rim bowls
were also produced, all made to various standard sizes, as measures, probably for allocating the
State food ration. They were not made on a wheel, but appear to be made in crude moulds, perhaps
shaped holes in the ground. The shape of this bowl served as the original for the sign meaning “litre”.
Pottery animal heads were made around 3,300 BC probably to adorn buildings, the sheep being a
popular subject probably due to its significance for clothing and food.
Another pottery style called after the name of the next period, Djemdet Nasr, took over around
3,250 BC in South Mesopotamia, between the Uruk period and the first Ur Dynasty. It was fairly
thick-walled, wheel-turned, polychrome pottery with vertical bands of geometric decoration
including hashes and triangles, often in black and plum on a buff pottery body, again indicating the
influence of South West Persia. Jars and vases, some spouted, and bowls with four lugs with shapes
often derived from metalware, have been found dated around 3,000 BC.

Djemdet Nasr painted sherds and pot,
3rd millennium BC - sources Dra
Ana Vasques Hoys and National Museum of
Iraq, Baghdad
Djemdet Nasr pottery, such as a flat-rimmed jar with red and black decoration, has been found in
the United Arab Emirates, showing the link with the Oman peninsular, an important source of copper
for Mesopotamia. At this time there was considerable trade between Sumer and the rest of the region,
which spread its Culture and influence. Sumerian style seals were found at Byblos and numerous
artefacts in Syria.
The first recognized written “language” began in Sumer around 3,500 BC, probably because the
people were such avid record keepers, and it is likely to have been an evolution of the previous
thousands of years of painted symbols on pottery and marks on seals and tokens. It seems to have been
triggered by temple accounting for stored or exchanged goods using numbers and pictures of produce.
Initially it was based on pictographs (similar to probably slightly later Egyptian hieroglyphics),
consisting of pictures on clay tablets representing objects and concepts. For example a man’s head
together with a bowl represents a ration. Excavations at Uruk revealed 5,000 tablets with inscribed
pictographic writing dated to around 3,500 BC, together with small clay tokens of different shapes
representing numbers. These were sealed in bullae (hollow fired clay balls/sacs used as
“envelopes”) using cylinder seals. Examples of early pictographs on clay tablets have also been
found in Tell Brak in Northern Mesopotamia (North-East Syria), clearly used for temple accounts.
The depictions also possibly identified persons or groups. Tell Brak is just a 50m high mound now,
but large numbers of “bevel rimmed bowls” have been found made from moulds that were shaped

holes in the ground. They were of standard size hence thought to be rationing bowls.

Tell Brak sherds

Elamite cuneiform brick - courtesy
Collector-Antiquities
The written language was subsequently elaborated to cover political propaganda, letters between
the elite, myths, songs, poems and epics. The language developed towards the end of the 4th
millennium so that pictographs gradually became simplified or representational, and presented as a
series of small wedge-shaped marks impressed in soft clay with a stylus, which was then fired to
harden. It is known as cuneiform writing after the (much later) Latin cuneus, meaning wedge.

Cuneiform tablet
recounting the epic

of Gilgamesh
- source
Schoyen College
By 2,600 BC it had developed a formal grammar. Having a written language was a hugely
significant breakthrough in terms of social interaction and organization, and was a major contribution
towards the Sumerians being described as the “First Civilisation”. Also our knowledge of the
succeeding development of the Sumerian Culture increased greatly with the discovery of wellpreserved tablets containing this cuneiform writing recording day-to-day life in South Mesopotamia
from that time. As an example, the long narrative poem “The Epic of Gilgamesh” is one of the oldest
works of literature in the world, written around 2,000 BC in cuneiform on clay tablets.
Sumerian cuneiform literature is still not fully understood as tablets are often fragmentary and the
grammar is so difficult. It is unlike any other language except perhaps Hungarian. However,
Hungarian, Finnish and Estonian are derived from North Russia and distinct from Indo-European, so
the link is tenuous. Reading and writing cuneiform Sumerian was always difficult as the alphabet is
made up of 550 characters and scribes required years of training to master it.

Map of Near East around 14th century BC
- source Bible History on-line
From 2,600 BC Mari (on the Syrian border) became the centre of cuneiform writing and some
17,500 tablets have been found there. Cuneiform spread, primarily by trade routes, to Susiana,
Anatolia, the Levant and further east via Bahrain to the Indus. Although cuneiform writing was used
subsequently for several languages, before the Akkadians took over in 2,334 BC documents were
almost entirely in Sumerian. Another example of the spread of Sumerian Culture is in the city-state of
Ebla in North Syria, which was settled before 3,000 BC. Some 15,000 clay tablets were discovered,
containing cuneiform Sumerian text and another unknown language, dated to about 2,500 BC. There
was also text found on hollow clay cylinders dated to 2,350 BC. The records show the inhabitants of
Ebla owned 200,000 sheep, cattle and goats. Kilns were discovered near the cemetery, together with
many pottery vessels including a spouted jar dated to 2,300 BC.

SyrioLevant spouted bowl 2,000 BC
- courtesy Collector-Antiquities
One pot contained the remains of a baby. Ebla was destroyed by the Akkadians in 2,240 BC.
The city of Uruk continued to grow, and round 2,700 BC the king was reputed to be the powerful
ruler Gilgamesh referred to above. The famous stories of him led researchers to believe he was a
legend, but he is now thought to have been genuine, thanks to an inscription found on a contemporary
vase. Information on kings in this era has also been found as inscriptions on vase fragments.
Many thousands of people from Uruk moved to set up enclaves in neighbouring countries, again
probably trading Uruk pottery and other finished goods for materials not available in Southern
Mesopotamia. One provincial site was Tell Habuba Kabira, in North Levant, where ceramic cone
wall mosaics and bullae with cylinder seal imprints were found. Uruk continued to flourish through
the early Dynasties of Ur, but declined after 2,000 BC. However it continued to be an important
religious centre and city for millennia. A Parthian plaque was found there dated to around 100 BC,
probably depicting feasting at a funeral.

9.12 Ur
Ur was another settlement that started around 6,000 BC, then near the outlet of the Euphrates, but
now well inland, just west of Eridu. Handmade pottery has been found at Ur below the 3-metre thick
clay/silt layer called the “Flood Deposit” likely to have occurred around 3,500 BC. Examples are an
Ubaid style pottery female figure suckling a baby, detailed in black including possible tattoos, dated
around 4,500 BC, and a pottery boat dated around 4,000 BC.

Map of ancient Mesopotamian cities
- source Atlastours.net

Ur, model of boat 4,000-3,500 BC
- source National Museum of Iraq, Baghdad
It is possible that this severe flooding gave rise to the story of Noah in the Old Testament, (although
another source could have been the much bigger event around 6,400 BC when the water level had
risen in the Mediterranean, assisted by the draining of a huge lake in Canada, to such a height that it
was some 500 ft above the level of the modest lake that became the Black Sea. Probably starting as a
trickle, no doubt assisted by earthquakes, the water broke through at the Bosporus and grew to a
waterfall bigger than Niagara and a large area of the Ukraine disappeared under water in only 30 to
40 years. This tremendous event would have been passed on by word of mouth throughout the region).
There is also an old Babylonian account of a flood in cuneiform writing dated to 1,635 BC from the
royal library at Nineveh. Apparently the gods were fed up with the noise made by people so they
arranged a flood to get rid of them, but Enki, the god of wisdom and water, gave a warning to a
devotee Atrahasis who built a boat and was spared.

Mesopotamian wheel made dish, 3,000 BC Image courtesy of the Potteries Museum
& Art Gallery, Stoke-on-Trent
Wheel-made, Uruk-style, decorated pottery was found immediately above the flood layer, and Ur
has revealed some particularly good examples of these painted designs. Vases, bowls (some with
feet) and goblets have been found dating to about 3,200 BC, generally decorated in dark colours on a
light ground. Earthenware statuettes have also been found around this date. A pottery vessel with long
spout, based on a copper prototype, is an ancestor of many later variations from this region. After
3,000 BC decoration in the region reduced somewhat, but there are examples of large, buff pottery
stands from graves with inscribed leaves and triangles filled with wavy lines dated around 2,500 BC.
Utilitarian pottery was also wheel made.
By 3,000 BC there was a remarkable organization at Ur to administer the huge estates in the citystate. They counted everything – thousands of cattle and tens of thousands of bundles of reeds, using
the numbering system the Sumerians devised based on 60. For example the hour was divided into 60
minutes, and the circle into 360 degrees, which of course has been passed down worldwide to today.
They used multiplication tables and mathematics. Priests studied the skies, recording the movement of
planets and stars so they could make calendars necessary for a farming society, and might well have
developed the Zodiac and its signs.

9.13 “Early Dynasties of Ur”

Tell Agrab painted vase Early Dynasty
2,900-2,800 BC - source National
Museum of Iraq, Baghdad
Remarkably, from about 2,800 to 2,334 BC, described as the “Early Dynasties” of Ur, it is
estimated that 80% of the inhabitants of Mesopotamia lived in cities, often dominated by large
palaces. Ur became the capital of Sumer sometime before 2,500 BC. At its height in the Early
Dynasties, Ur influenced an extensive area including Mari, Ashur to the north and Susiana, the home
of the Elamite Culture in Southwest Iran. Trade remained very important and semi-precious stones
and metals were imported from India and Afghanistan, converted with great workmanship into
jewellery and other high value products and re-exported. Links also existed with other countries such
as Egypt and the Arabian and Oman Peninsulas. Fine pottery was also exported. As an example, a
painted vase with deer decoration from this period has been discovered in Tell Agrab, near AbuDhabi.
There is evidence of a temple at Ur dated around 2,600 BC. While the temples and palaces at Ur
were very complex buildings, the Early Dynasties of Ur are particularly noted for the huge and
extensive Royal Tombs of 16 kings excavated in the 1920’s. They provide a remarkable insight into
the power, huge wealth and sophistication of the early kings of the Sumerian Civilisation, and reflect
the importance of Ur at this time. They also illustrate some of the examples of corbelled, vaulted
roofing (where the fired brick layer progressively overlaps the previous course until the two sides
meet at the centre). As wood was in such short supply, a fired brick alternative to roofing was
essential, hence their need to invent corbelling. The graves contained a spectacular array of imported
and local goods, including some beautiful objects. Occasionally there was also a gruesome find of a
sacrificed loyal retainer.
The Akkadians conquered Ur in 2334 BC, but the city became important again after some 200 years
and is described later.

9.14 The Phoenicians
“Phoenicians” is the Greek name given to the people of the Eastern Mediterranean coast, now
Lebanon. Their importance to pottery is more because they were the main trading nation in the
Mediterranean for thousands of years, transporting pottery as items in their own right but also as
containers for other commodities such as wine and olive oil. They were a major link between Egypt,
West Asia and the Eastern Mediterranean.

Later examples of Canaanite amphorae
1,850-1,550 BC - courtesy Ifergan

Collection
Byblos, a very early settlement located 17 miles north east of Beirut, became its main port city. It
has been continuously occupied from as early as 9,000 BC, making it one of the oldest cities in the
region. Byblos revealed some relatively early pottery dated around 4,000 BC. Bodies of infants were
buried in small pottery jars and adults in large ones, together with their earthly possessions.

Burial in amphora, 1,500 BC - source
Archaeological Museum, Antalya
However, in 5th millennium BC in the Canaan coastal area relatively low-fired pottery ossuaries
were also made to hold the bones of the dead in their “second” burial after the bodies had been left to
decay naturally! Pottery was also used as “funerary items” or “grave goods”. The history of the
earliest people in this Semitic, Canaanite region is not clear. Between 4 and 3,000 BC ethnically
similar settlers arrived, who might have originated on the Eastern coast of Arabia or Babylonia.
These were the first Phoenicians. By 3,200BC they were cutting cedar trees (the “Cedars of
Lebanon”) and shipping them to Egypt and Mesopotamia for ships and buildings together with olive
oil and wine – bringing back gold, copper, ivory and turquoise. Canaanite pottery has been found in
Egyptian tombs dated to 3,000 BC and a barge made of Lebanese cedar was buried in the Egyptian
king Khufu’s tomb. Pottery from this area included thin-walled jars and pedestal bowls with vertical
pierced lug handles finished on a wheel, while larger vessels had raised rope-like bands, piecrust
rims and were painted in red. Grey burnished ware with wavy-ledge handles became prominent,
together with jugs and juglets with high loop handles. Some “pithoi” (storage vessels) were coloured
in white lime wash.

Canaanite juglet, 3,100-2,900 BC, jar, 3,000 BC and
high handled jar, 3,100-1,850 BC - courtesy Ifergan
Collection
During the 3rd millennium BC the Phoenicians spread their influence along the coast of the Levant.
Byblos was still the main port at this time, but Sidon and Tyre were also major city-states. There was
little central government as the city-states jealously preserved their independence. Between 3,000

and 2,500 BC the discovery of bronze rapidly spread through the Mediterranean by seafaring Middle
East traders, particularly the Phoenicians.
The Egyptians conquered, lost and re-conquered this region several times between 2,500 and 1,000
BC. This instability required the Phoenicians to make many costly gifts (tribute) to powerful
neighbours to keep their independence, although they generally tried to remain close to Egypt, often
their most important trading partner. A carved relief in Memphis showed a Phoenician princess on the
way to marry the Egyptian king in a ‘Byblos” ship (a description Egyptians used to mean a large seagoing craft) in Egypt’s 5th Dynasty (around 2,400 BC). Marriage was often a political tool to
consolidate friendship between countries, resulting in male rulers having several, even many, wives.
Byblos was destroyed by fire in 2,150 BC, probably as a result of invading Amorites, who rebuilt
it and restored relations with Egypt. About this time new styles of pottery, weapons and burial
practices were introduced by the Amorites. Pottery discovered in Phoenicia dated around 1,900 BC
gave further evidence of Egypt’s interest and influence, as it had their enemy’s name inscribed, to be
broken as part of an Egyptian ritual curse. Also an 18th century BC fresco showed seven Phoenician
merchant ships putting into an Egyptian port, trading faience and glass.

Canaanite jar and mug, 2,000 BC - courtesy
Ifergan Collection
The area was noted not only for its timber, wine and olive oil, but Tyre also had an unusual
speciality. From around 1,800 BC it produced purple dye they extracted from shellfish. This dye was
very long lasting when used to colour cloth but required huge amounts of shellfish to produce a small
quantity, so it was extremely expensive. It was because the purple colour was so popular with the
royalty of many countries that the name Phoenician was given to them by the Greeks, based on their
word for “purple”. Pottery vessels have been found stained with the purple dye. Much later, after
production was taken over by the Romans, Nero banned the wearing of purple garments except for the
Emperor.
In the 18th century BC the Hyksos, an ethnically mixed peoples including a significant Semitic
element, overcame the Amorites passing on to invade Egypt bringing to an end its Middle Kingdom.
When they were subsequently driven out of Egypt in 1,550 BC the Hyksos became absorbed into
Phoenicia and Syria, and their pottery, which they also made in the Egyptian Delta when they
occupied it, became integrated with that of the Phoenicians and Syrians. The Hyksos also introduced
bellows that made it easier to raise temperatures to process materials. Examples of pottery around
this time shows that the Canaan coastal areas had significant influence on styles further afield.
Between 1,650 and 1,000 BC “comb-faced” pottery was produced and around 1,350 BC a new style
of pottery turned entirely on a fast wheel was produced in nearby Palestine.

Wine pitcher 1,550 BC, bichrome krater
1,550-1,400 BC, Canaanite combed vessel 2,000 BC
and wine strainer 1550-1,200 BC - courtesy
abc) Ifergan Collection, d) Aweidah Gallery
Large, thick-walled pithoi typically 1 to 1.5m high were made to store grain and liquids. Imports
from Cyprus were also common such as the popular bull-shaped liquid containers, jugs and bowls
with white slip on a buff body often painted in red, brown or black. A pottery rattle has also been
found.

Cypriot white painted ware, juglet
1,900-1,650 BC, vase 1,900-1,625 BC and
high spouted jug 1,900-1,625 BC - source
St Barnabas Museum, Cyprus

9.15 The Sea People
A characteristic of these times was that people migrated from country to country, sometimes in
large numbers. There were four main reasons; first because they were displaced gradually by climate
change; second more rapid displacement by events such as the eruption of the island of Thera in 1,628
BC; third because increased population could not be sustained and fourth by others invading their
lands. A major example of the third and fourth reasons was the migration of the “Sea People” who
migrated to and then invaded the Eastern and Southern Mediterranean around 1,200 BC. There were
various simultaneous changes at this time that caused a major upheaval in the Middle East. Some
people on the fringes of the Mycenaean (Greek) world, on small islands or on the Ionian coast were
in poverty so became pirates and very effective fighters attacking rich ships and coastal towns. Metal
advances occurred simultaneously in the Balkans and Anatolia, so these people had access to the
latest iron weapons. Natural disasters around this time such as famine in Anatolia pressured people to
gain access to the raw materials that were much in demand. In the north of Greece itself there were
incursions from the pastoral people of Thessaly and Thrace (North East Greece and European
Turkey), at a time when the Greek City States were feuding. This led to a move by the Mycenaeans to
reunite their community based on a loose coalition against Troy.
When Troy fell (around 1,250 BC) fugitives from there crossed the Taurus Mountains to Syria and
Palestine. Also, with the subsequent fall of Mycenaean Greece, their previous vassals and buffer
states were free to travel, and some of these “Mycenaean” people moved southeast with their families

into North Syria. Others moved to Cyprus. So the Sea People were mainly early Hellenic racial
groups originated in the Aegean Islands, Troy and South West Anatolia, and displaced Greeks and
Thracians. They comprised a number of different tribes including the Shekelesh, Tjeker, Denyen,
Washesh, Sherden and Peleset, all looking for better prospects and attracted by the successful
countries in Canaan and especially Egypt. Some of these tribes had fought the Egyptians previously
alongside the Libyans and Hittites. Their land army brought along their women and children, as they
were looking for a new homeland. They also had a fleet of ships that kept pace with the army. There
are reports in Hittite records that fleets of ships were seen offshore of Cyprus and the Syrian Coast.
The Hittites started to be pushed out of West Anatolia, leading to the destruction of Hattusas and the
eventual collapse of the Hittite Empire. They attacked Ugarit by land and sea and their last archives
on clay tablets were found in the kilns partially fired. Some Cypriot and Syrian towns were levelled
and never rebuilt. The Phoenician cities were attacked and Sidon partly destroyed. It was later
rebuilt, but many people moved to Tyre.
The Sea People continued south, and attacked Egypt, where the army of Ramesses III repelled
them. In particular the Egyptian bowmen shot the enemy down in large numbers at a distance, so they
were unable to use their iron swords effectively. The Sea People retreated north and settled in
various countries including Phoenicia, Sicily and Cyprus, and individual tribes settled in places they
gave their names to, for example, the Sherden were pirates who founded Sardinia, the Peleset became
the Philistines and subsequently the Palestinians, and others founded Sicily and Etruria. Confirmation
that Mycenaean Greeks, who were already good sailors, were also represented in the inward
migration of Sea People comes from these maritime skills suddenly increasing in the Phoenicians.

9.16 Phoenicians “after the Sea People”

Ryton in bull form 1,300-1,225 BC Guzelyurt Archaeological Museum
There is some debate regarding Phoenician indigenous pottery as so much passed through its ports
as trade, and may subsequently have been copied by Phoenician potters. For example a rhyton (ritual
pouring vessel) shaped as a bull with its nose as spout and a loop handle over its back, having a buff
body and black and white decoration was found in Jerusalem. It is dated to 1,200 BC, was made in
Cyprus and doubtless passed through a Phoenician port.
It has been estimated that there are 30 million pottery sherds at Tyre alone, with some small
figures, shallow bowls and stamp seals. The Sea People brought with them a distinctive pottery style;
made locally but closely related to Mycenaean, namely brown on black. Around 1,000-900 BC

Phoenician pottery was predominantly a new wheel-made, bichrome style black on red, probably a
local development, but also known as Cypro-Phoenician ware as it is not certain which of the two
countries originated it, although it is possible that this Phoenician style pottery was exported to
Cyprus some 200 years earlier. The body was made from well-levigated clay, slipped red or orange,
carefully burnished and painted with thin black horizontal lines, bands and concentric circles.

Amonite perfume flask 800 BC
- courtesy Ifergan Collection

Phoenician bowl - source University of
Pennsylvania Museum
Phoenician pottery vessels were noted for the delicately made fine wares, refinement of shape, and
striking geometric decoration. There are single-handled neck-ridged juglets with flaring lips and flat
bases. These appear to have originated in this area earlier as perfume containers and then been
copied by others; they may also have been used to contain opium.
They were eventually replaced by Greek aryballos. There are also distinctively shaped wine jars,
large shallow and deep bowls with two horizontal loop handles and flat bases as well as votive
statues. Before 800 BC they introduced a buff body with black painted decoration, then with both
black and red. There was also a red slipped ware with black and white paint and another with white
or cream slip decorated in black or red/brown paint. Recently a number of special earthenware pots
was discovered dated to 900 to 700 BC, made to contain the ashes from cremations.

Lid of Philistine coffin - source Centre
of on-line Judaic Studies
Around the same time as some of the sea people started to settle in Phoenicia, the Philistines
started to settle in the Levant. They appeared as early as 1,400 BC producing very characteristic “sea
people” pottery coffins, some slipper shaped, with lids having a raised decoration of a face and arms.
Some depicted their characteristic feathered headdress.
Somewhat similar coffins have been found in Egyptian controlled Levant dated to 1,300 BC. Their
method of manufacture makes it likely ordinary potters made them as they started as large closed jars,
using coiling and lots of straw temper. After drying, one side was cut out to form a lid. The face was
modelled with clay and the whole was probably low-fired on an open bonfire. Colour was added as
red or white slip and the face picked out in gold, black and red paint.
The Philistines expanded their boundaries around 1,100 BC, razing some neighbouring cities and
building others. Although other cultural roots were broken, the early Philistine locally made pottery
was distinctive and clearly traceable back to the late-Helladic-style Mycenaean, decorated in brown
on black, initially imported from Cyprus. This developed into a distinctive Philistine pottery, mainly
bowls and jugs, with black and red decoration on a white slip, having bold geometric borders
containing birds, fish and sailing vessels or bold swirls.

Philistine vessels - source, women in the
bible.net
There were other Cypriot influences such as vessels with long necks. Late period Philistine ware
used very striking geometric and stylised animal and bird patterns in black and red on a cream slip.
The Philistine Culture died out around 600 BC when overrun by the army of Nebuchadnezzar of
Babylon.
Whilst the effect of the Sea People was huge, the Phoenician coastal towns of Tyre, Sidon, Byblos,

Beirut and Arvad quickly recovered. The Phoenicians, encouraged by Mycenaean mariners, together
with population pressures and external hostilities became ever more oriented towards the sea. So not
long after 1,200 BC these rich commercial Phoenician cities started to establish trading colonies in
many places along the Mediterranean trade routes, including Sardinia, Cyprus, Malta, Sicily and
especially Carthage, on the coast of present-day Tunisia, notable from about 750 BC.

Israelite beer strainer and wine decanter,
800 BC
Between the withdrawal of Egyptian rule in Syria around 1,100 BC and the Assyrian demand for
subservience and tribute around 800 BC, there were no lasting major military powers in West Asia,
so smaller states such as Phoenicia and the Hebrew kingdom could prosper.
During these 300 years the Phoenician city-states remained relatively independent of each other.
Byblos was the greatest Phoenician city while Sidon and Tyre were trade and business centres.
During the 10th century BC, power moved from Byblos to Tyre, but Byblos remained the religious
centre, and all the known early Phoenician literature was found there. It was particularly noted for its
importation from Egypt of papyrus for writing, so much so that when the writing of the Hebrew
Prophets was translated into Greek on papyrus, it was called the Bible after Byblos, its main source.
The Phoenicians are now also remembered for another major development, the “alphabet”,
probably developed to assist in their expanding trade with Mediterranean peoples. By about 1,200
BC the Phoenicians had developed a series of written symbols, known as the Phoenician Script. It
was probably based on simplified Sumerian cuneiform and the Egyptian hieroglyphic hybrid alphabet
discovered in Sinai dated about 1,500 BC. Phoenician script had 22 consonants each representing a
spoken sound. This script rapidly spread via the Phoenician merchants in their trade. Around 1,000
BC the Greeks took on this set of Phoenician symbols so aleph became alpha and beth became beta.
The Greek “alphabet” was born, and passed on via the Romans to present day English. The
Phoenicians provided the Greeks not only with the alphabet but also Phoenician designs for their
pottery and standards for weights and measures.
Although the Phoenicians are said to have had a considerable library of written works on papyrus,
it has all decayed and been lost. However, people they came in contact with, such as the Egyptians,
had scribes record some of their works, and others were inscribed into stone by artists in Assyrian
Nineveh. Otherwise all that remains are ruined cities and some tombs – those around 600 BC
containing Greek pottery.
The Phoenicians were united in their focus to trade throughout the Mediterranean, becoming its
major maritime trading nation around 1,000 BC. They were masters of seamanship and developed
sizeable galleys with rows of oarsmen and square sails, possibly using some Cretan technology. They
also were the first to use the North Star for navigation, later picked up by the Greeks, as was their

ship design and the benefits of marine trading. The Phoenicians reached Gibraltar and Cadiz (1,110
BC) and progressed up the Atlantic coast of Iberia. From the 11th century BC they were mining
copper in Rio Tinto, Seville. Spain itself is a Phoenician word meaning “Land of Hydraxes”. The
Phoenicians set up other settlements there such as at Malaga before 700 BC, and it had a substantial
city wall by the 6th century BC. Although unproven, it is said they traded in tin from Cornwall. During
this time the Phoenicians were powerful enough to monopolise trade throughout the Mediterranean,
often using amphorae made locally.

Vessels in Spain a) 2 ft tall amphorae 5th century BC,
b) containers for provisions 3.5 ft tall 7-6 century BC
and c) amphorae together with large storage vessel
9-6 century BC - source Archaeological
Museum, Seville
They traded in timber, metals, linen, foods, pottery, slaves and glass, (they were the first to “blow”
glass vessels). They imported papyrus, ivory, ebony, silk, amber, spices, horses, precious metals and
jewellery. Phoenicians were hired by the Egyptian Pharaoh Necho II to circumnavigate and map the
coast of Africa around 600 BC becoming the first people to do so. It is possible that contact with the
Phoenicians may well have sparked off the Greek cultural revival around 950 BC, after their Dark
Ages. Certainly pottery from Canaan that was exported to Greece by the Phoenicians influenced
Greek pottery decoration during the 8th and 7th centuries BC.
Carthage became the greatest port in the Western Mediterranean from the 7th century BC and the
Phoenician’s most lasting colony. Although there were wars with the Greeks over Sicily, the two
traded from the time of the earliest Phoenician colonisation. Pottery from Corinth, Athens, Ionia and
Rhodes were found at Carthage and Utica (north west of Carthage) together with imports from
Phoenicia and Egypt.
The real importance of the Phoenicians to Archaeologists is because the latter use pottery
extensively to trace contacts between peoples. Since pots were widely distributed in the course of
trade, particularly by the Phoenicians in the Mediterranean, they show clearly trade partners at
various dates. This helps to explain times of war and peace, and who was allied to and traded with
whom. Although the Greeks independently reached Spain in 575 BC, the Phoenicians carried much
older fine Greek pottery there and past Gibraltar from 800 BC. The new style Greek pottery from
around 760 BC, as well as Egyptian pottery, were carried to Iberia and Italy. A shipwreck off
Majorca contained pots decorated with “Punic” writing. Punic was the name given to the
Phoenicians, particularly from Carthage, by the Romans.
To hold off the Assyrian threat around 800 BC the Phoenicians paid them tribute for many years
using silver imported from Spain. However, the Assyrians finally invaded in 732 BC, and controlled
the area until their subsequent fall in 612 BC. Shortly afterwards, provoked by Egypt,
Nebuchadnezzar II of Babylonia sacked Jerusalem, marched on Phoenicia and besieged Tyre. It held
out for 13 years and then capitulated in 573 BC. Subsequently Phoenicia became subject to Persian

control in 538 BC but they were left to carry on trading, and when the Persian leader, Xerxes,
invaded Greece, the Phoenician fleet and its king were major participants.

Map of Carthaginian Region 650 BC - source
Thomas Lessman
Continuous pressure by invaders caused native Phoenicians to emigrate to Carthage, so its
importance grew and it became increasingly independent until it effectively became the centre of the
“Carthaginian” Empire.
At its peak Carthage was probably the richest city-state in the world. However, there was serious
trade rivalry with the Greeks in the 5th century BC and the Romans in the 3rd, which, in the case of the
Romans, led to the Punic wars. Pottery found at Carthage was aligned with Phoenician Culture, for
example urns that were used to contain the ashes of children who had died and small animals
sacrificed to the gods dated to 5th century BC were similar to the Canaanite style around 1000 BC.
In 332 BC Tyre resisted Alexander the Great’s siege for 8 months before collapsing and the
populace who could not escape to Carthage were sold into slavery. The main trading centre and port
for the Eastern Mediterranean then moved to Alexandria. After the death of Alexander, his Empire
was split between his generals who set up Dynasties of their own, sometimes fighting each other.
During this “Hellenistic” age, from 323 to 30 BC, the Phoenician cities were prizes for these
competing Macedonian Dynasties. In the 3rd century BC they were ruled by Ptolemaic Egypt then in
the 2nd and early 1st century BC by the Seleucid Dynasty of Syria. In 65 BC Emperor Pompey
incorporated Phoenicia into Roman Syria.
Prior to the first Punic War from 264 to 241 BC the Romans were limited to only a part of Italy
while the Carthaginians were a major naval force. The war was over Sicily and trade, and the
Romans finally won, but at great cost. The Carthaginians had to pay tribute to the Romans so they
invaded parts of Spain to procure enough treasure to make the payment. However, they became
ambitious and conquered more and more of Spain, encroaching on Roman allies and provoking the
second Punic war in 218 BC. This time it involved Hannibal’s invasion of Italy from Spain and his
eventual defeat in 201 BC. The third Punic War was probably orchestrated by Rome in 149 BC
leading to Carthage being utterly destroyed by the Romans in 146 BC. The Phoenicians in the
colonies in North Africa had over the centuries mixed with and interbred with the indigenous Berbers
and the Phoenician language was spoken there until the 5th century AD.

9.17 Egypt to the First Intermediate Period.

The Nile, flowing northwards from its source near Lake Tanganyika, fed by the mountains in
Ethiopia and Kenya, brings water and silt to form relatively narrow strips of potentially cultivatable
land along its length (typically 10 miles wide) and then forms a huge delta where it meets the
Mediterranean Sea. Without the Nile the whole area would be desert. The annual rainfall in Cairo is
only one and a half inches and in Aswan zero. In the south there are a number of cataracts, or narrows
where the river runs through hard rock such as granite, causing rapids. In the indistinguishable
landscape these provide significant geographic markers. Starting from the north (Mediterranean) there
is the delta area referred to as Lower Egypt, then Middle and Upper Egypt until, at the first cataract,
one enters Nubia. The Sinai Peninsular was the land link with West Asia. Although an arduous desert
crossing, it was one route for the transfer of technology, cultivars for crops, raw materials and
finished products, and also one route used for immigration and invasion. Sea routes were also used,
either the Mediterranean or the Red Sea.

Political and physical maps of Egypt source freeworldmaps.net
The origin of the word Egypt is interesting and was first coined by the Greek writer Homer as
Aigyptos. This came from the great city at the apex of the Delta region, Hikaptah (meaning “mansion
of the soul of Ptah”) - later Memphis.
The annual flooding of the Nile (the inundation) caused by seasonal heavy rain in the mountains
was particularly critical to the prosperity of Egypt. Not only did it provide water for the irrigation of
crops, but it also brought the fertile silt to the agricultural areas. Indeed there is great contrast where
the black fertile soil meets the bordering foothills or desert sand. The flooding started in June each
year at the first cataract near Aswan, rose to its highest point in Cairo at the end of September and
then subsided to a low in April.

Nile with fertile strip and desert behind
During the flood the farmers could not work in the fields so during Dynastic times the huge labour
force was directed to building temples, monuments and tombs. In November, farmers would return to

cultivate their fields so that the crops would be ready for the following spring. Ideal conditions were
created for emmer wheat and barley, such that there were large surpluses in good years that could be
exported. This bounty of food led to significantly increased population, and the export of cereals
contributed to Egypt becoming the richest state in the ancient Near East until about 1,000 BC.
However, the floods were not consistent, so in years when it was inadequate, food and animal fodder
had to be supplied from previous year’s excesses, requiring very reliable storage methods. A series
of poor inundations could cause significant hardship, unrest and sometimes the downfall of the ruler.
Most excavated archaeological sites in Egypt have been in Upper Egypt, as the alluvial silt has
totally buried the early sites in the delta area and the damp has destroyed any organic material such as
papyrus. There is some debate whether there were two ethnic groups in Egypt, one in the Delta in the
north and one in Upper Egypt in the south. In prehistoric times people settled along the Nile and
various races have since arrived and interacted, notably from West Asia, Nubia and Libya. The
people in the north of Egypt are paler skinned and almost certainly of West Asian ancestry. The
people in the south as far as Aswan are darker skinned but similar in stature to the northerners so
probably related. However, the early culture of Lower Egypt could well have been quite different
from Upper Egypt, but is less known because of the lack of archaeological evidence. Severe flooding
of the Nile from melting glaciers at its source made occupation difficult until around 6,000 BC. The
cultural distinction between Upper and Lower Egypt pervaded their later relationship. Various
cultures, some quite sophisticated, existed in Upper and probably Lower Egypt from 10,000 to around
5,000 BC, although information on them is rather skimpy. Around 5,000 BC in the north at Merimda,
near Cairo, the Neolithic villagers used reed baskets coated with clay to store grain, and made
undecorated pottery cups, vases, bowls and unique clay figures. From early times Nile Delta
inhabitants made fired clay heads of their gods that could be carried in processions and for rituals.
Prior to 9,000 BC Nubian sites to the south of Egypt were grinding the grain of wild wheat and
barley. Around 6,000 BC cultivated wheat and barley arrived in North Egypt from West Asia.
Generally agricultural development was more rapid in the south than in the north, possibly because of
the more abundant food in the delta region, reducing its necessity.

9.18 Egyptian Clays
Egyptian pottery can be divided into two broad categories dependant on the type of clay used. The
most abundant is made with reddish-brown Nile clay, high in iron and very plastic. The product is
sometimes known as Nile Silt Ware. After firing it has a very characteristic predominantly red colour.
It was the main body used for utilitarian purposes and most was undecorated and unpainted. The other
type of pottery was made from “marl clay” that is almost stone-like to start with, not very plastic and
high in calcium carbonate (limestone), silica and other mineral salts. It fires at a higher temperature
and needs better-controlled conditions to achieve a pale yellow, green or white body. It is found on
the edge of the desert notably in Upper Egypt around Qena. This latter pottery was considered
superior and was often used for decorative and ritual purposes. It was usually burnished, the high
silica content giving a shiny surface similar to glaze. Straw was a common form of temper with both
clays. As usual the cores of these early pottery vessels, seen clearly in sherds, can be a greyish colour
due to incomplete firing.

Cross section of sherd
Marl clay became preferred for the storage of valuable liquids such as perfume, oil and wine, as
the surface was compacted by the burnishing during manufacture so vessels were less permeable than
those made from Nile clay. However, Nile clay was particularly used to store water as evaporation
from the porous surface cooled the contents. Around 8,000 to 7,000 BC the earliest pots are likely to
have been large, well-fired, siltware that were unburnished and decorated with designs impressed
using fish spines to resemble baskets.

9.19 Nubian Pottery.
In Shaqadud, east of Khartum in Nubia (present Sudan), excavations revealed corded or burnished
wares dated between 6 and 5,000 BC. These had wavy-line inscribed decoration that by 5,500 BC
had developed to dotted wavy-line decorated pottery.

Wavy line and dotted wavy line decoration
UC13972 and 14085 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
This pattern is very similar to the earlier pottery of Central Sahara, decorated with a
comb/fishbone moved horizontally and up and down, to produce a number of parallel, wavy and
dotted lines. The Libyan Desert oases were important staging posts for the previously mentioned
migration from the Sahara to the Nile, and there is evidence of the presence in Egypt of some of the
residents of the Libyan oases who also retreated to the Nile as the Sahara started to dry out. This
desertification was not a steady process, but went in cycles and there were two particularly long
stretches of drought between 6 and 5,000 BC. As it became drier and drier, people congregated
beside the Nile and, as a consequence, a more sedentary lifestyle was forced on them. There is
evidence that another early settlement area in Nubia, Nabta Playa, 100 km west of Abu Simbel, was
occupied around 9,000 BC when the climate was much wetter. However, wells had to be used to
extend the viability of this region from about 7,000 BC. Evidence has been found of ceramics made
locally there around 6,000 BC with combed patterns. They had sheep before 6,000 BC and from
about 5,000 BC they too had a cattle cult.
Cattle appear to have been domesticated on three independent occasions – Saharan Africa around
7,000 BC, the Fertile Crescent 6,000 BC and the Indus Valley 5,000 BC. The first two were probably
derived from wild Aurocks, which are the predecessors of domesticated European cattle, while the
third was the humped variety, derived from the Gaur or wild ox.

9.20 The Nile

The importance of the Nile for transport and communications is reflected in the invention of very
early, sizeable, multi-oared boats around 6,000 BC that were depicted in Egyptian rock art. Around
5,000 BC, about the same time as in Mesopotamia, they developed single, square, cloth sails, good
for running with the wind. They may have had woven reed sails before this. A pottery vase illustrating
such a sailing boat has been found dated to 3,500 BC. The Nile provided fish, waterfowl, reeds for
baskets and matting, and clay for pottery and bricks. Date and doum (gingery flavoured nut) palms
grew near any water. Papyrus also grew abundantly in the marshy and crocodile infested Nile Valley
and was later cultivated for food, for making boats, furniture, rope, matting and sandals, but most
notably to us for papyrus writing material, which became an important Egyptian export. The word
paper was derived from papyrus. The swampy Nile Valley was slowly drained to grow grain, and
once cereals became abundant meat became a mainly richer person’s dish. Native sheep were
replaced by the Asiatic variety and goats were also introduced from West Asia in the 6th millennium
BC. Ducks and geese were domesticated, as was the dog used for hunting (possibly from the jackal).
Around 4,000 BC cattle became more extensively used for food and oxen for transport, pulling carts
and ploughs, and the donkey was domesticated to become the main beast of burden. Cats were first
domesticated in Egypt as pets, and no doubt to catch rodents.
The following Cultures are not definite as there is not a lot of evidence to go on. Also some might
overlap in time and have different geographical coverage. However what follows is a reasonable
representation of the likely chronology.

9.21 Tasian Culture (around 5,500 to 4,700 BC)
The earliest reasonably detailed Culture in Upper Egypt is based on findings in burials at the
settlement of el-Tasa, and is therefore known as the Tasian Culture. The people were settled farmers
growing emmer wheat and barley, with herds of sheep and goats. Pottery was reasonably well made
earthenware with open bowls and bag-shaped vessels dominating.

Tasian lightly burnished brown ware pots,
UC14162 and 14163 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
It was made by hollowing a lump of clay by hand and pinching it to achieve the final shape. The
Tasian Culture probably produced the earliest characteristic Egyptian black-topped red-bodied
pottery. Earlier Cultures buried their dead within their settlements; between their huts or even under
them, but in the Tasian Culture burial places were moved from the settlements to the edge of the
cultivatable land. People were buried on their sides, facing west, with pots, food and weapons for the
hereafter.

Flax is indigenous to Egypt as well as the rest of the Middle East and there is evidence of weaving
wild flax into linen from around 5,000 BC and the first evidence of a proper loom around 4,400 BC.
This is somewhat later than the weaving of probably domesticated flax in Catal Huyuk.
It is likely that the wool from sheep was not used in weaving until about 4,000 BC, in
Mesopotamia. However, it was probably used before 6,000 BC for making felt (matted rather than
woven) for thermal wall coverings in Central Asia. For comparison there are several references to
the first evidence of weaving silk in China being from 2,850 BC, as opposed to the much earlier
(6,000 BC) discovery of pottery silkworm chrysalides and shuttles mentioned in the previous chapter,
so this issue remains in doubt. The production of cotton in the Indus valley appears to date from 2,500
BC.

9.22 Badarian Culture (4,700 to 4,000 BC)
The following Badarian Culture in Upper Egypt was based on the settlement at el-Badari where
cemeteries dating to around 4,000 BC were excavated. It was, like el-Tasa, on the bank of the Nile by
Asyut. The people lived in a number of settlements and carried out the same agricultural and pastoral
practices as the Tasians, who were probably their predecessors. However, they had greatly improved
artistic and technical skills. Villages had simple shrine buildings with bones or horns protruding from
the façade. Outside a pole with a strip of cloth identified the local god. This became the basis for the
later hieroglyph for “god”. There is evidence that early in the Badarian period contact was made with
neighbouring countries. For example styles of pottery and furniture had links with Syria.
Badarian pottery was of surprisingly fine quality, hand made by pinching and hollowing, coiling
and paddle-and-anvil methods. It was mainly women who were potters and they did not have a
potter’s wheel. The pots would be dried in the sun and often covered in an ochre slip to enhance the
red colour. It would then be burnished to a lustrous finish probably with fine pebbles or polished with
strips of leather before the clay was completely dry. This beautiful pottery was extremely thin walled
and well fired.
Other pots would be coated in ochre wash and fired in a way to produce a deep red or brown body
with blackened upper parts and insides.

Badarian black topped red ware, rippled bowl,
burnished vessel, “canopic” jar and bowl,
UC9000, 25779, 9572, 9096

- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Shallow bowls were the commonest form and white gypsum paint was also used after firing. How
they achieved the black-topped pottery is not known for certain, but various experiments have been
carried out and the two most likely methods proposed. In the first method, the vessels were placed on
a bed of chaff around which firewood and straw were leaned. The whole was covered in a layer of
mud, and about 1.5 hours after the fire had been lit the temperature reached 950 degrees C. Some
hours later, when cool, the mud cover was broken open to reveal well-fired vessels with not only
black tops where the carbon had been absorbed but with the silvery lustre between the red and black
zones, as with the ancient pottery. The second method was a two-step process, with the vessels first
fired on an open bonfire as if to produce the plain red ware, reaching 750 degrees C in about ¾ hour.
The red-hot vessels were then transferred to a hole filled with chaff, where carbon absorption was
achieved on the rims. Because of the handling problems it is unlikely the second method could be
used for larger items. There were other decorative styles particularly on the plain red pots; for
example, some had fine surface ripples and others subtle cord decoration and triangular and lined
patterns.

Badarian rippled and polished bowl UC9090
- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Pots were still used predominantly for storage and serving water and food, and for transport.
Badarian pottery remains some of the most wondrous ever produced in Egypt, and includes some
exceptionally fine pottery figures.
From the earliest times Egyptians believed in the afterlife and took great care in burying their dead.
Initially they were put into prepared trenches in a curled up position wrapped in animal skins, rush
mats or cloth. In time the lining of matting was replaced by a wooden box that later became the
sarcophagus, which was also a feature of Mesopotamian burial practice. Significant numbers of
pottery vessels were left in tombs, often filled with food offerings as “grave goods”, or boats for
transport in the afterlife.
As with other ancient Cultures, pottery and potsherds are tremendously important in understanding
ancient Egypt. W M F Petrie, the archaeologist, devised various methods of sequentially dating PreDynastic periods (before 3,100 BC) almost entirely from tomb pottery characteristics.

Badarian model of boat UC9024 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
One of his techniques was a dating method based on the handle characteristics of the pottery
throughout this period. The handles started as functional but moved to become more ornamental
(wavy handled) as the Pre-Dynastic period progressed. So the degree of this progression at any site
in Upper Egypt gave a relative date of the pottery, hence of the site. The distribution of potsherds was
equally important for casting light onto regional development and influence, and also trade. Pottery
would be either taken for use by traders or colonists or used as a transport medium in trade (oil, wine
etc). For example, sites dated well before 3,500 BC in Palestine have yielded pottery identified as
being made from Nile clay. Recent analysis methods can even identify the residual traces of the
contents of pots, giving great insight into their use.

9.23 Naqada Period (4,000 to 3,100 BC)
The cultures that followed were Amratian (Naqada I) from 4,000 to 3,500 BC, based on the pottery
finds in the settlement of el-Amra 120km south of el-Badari, and Gerzean (Naqada II) from 3,500 to
3,100 BC, based on the pottery finds in the settlement of el-Gerza nearer the Nile Delta, 50 miles
south of Cairo. They are also together known as the Naqada period after the city in Upper Egypt
where many pottery examples from both these periods were discovered. The red, brown and buff
bodies of the wares produced during these two periods were not quite of the same high standard as
the Badarian, however, more sophisticated shapes and decoration developed, as well as improved
kilns for firing. The Amratian Culture initially continued with the Badarian polished red ware some
with ripples and others with lustrous black rims. They also introduced white cross-line ware,
decorated with close parallel white lines crossed by another set of similar lines on the red bodies.

Naqada I red polished rippled bowls
UC6250 and 6251 - Copyright of
the Petrie Museum of Egyptian
Archaeology, UCL

Naqada I black topped vessels,
canopic jar with spout, various tomb
pots UC36254, 4260, 6256
and 10789 - Copyright of
the Petrie Museum
of Egyptian Archaeology, UCL

Naqada I white cross
lined vessels, polished
bowl, pedestal bowl
and keeled bowl
UC10696, 15310 and
15302 - Copyright of
the Petrie Museum of
Egyptian Archaeology,
UCL

Amratian painted sherds, row of S’s and human
figures holding hands UC10370 and
10361 - Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
Other geometric designs followed, often inspired by plant forms. It was also the earliest culture in
ancient Egypt to use animal, people and scenic motifs of everyday life (e.g. hunting), which were
incised and/or painted in brown or white slip on a buff, red or black slipped and polished body. The
paintbrushes potters used from the earliest times and for thousands of years were made of pounded
reeds. Good examples of Amratian pottery are an incense burner dated to 3,500 BC with three carved
boats in procession, boat-shaped vessels and vases with painted figures. There was another
development at this time, with the introduction of vessels shaped as animals. Also of particular note
is the very sophisticated clay modelling technique used to make the painted pottery statuettes of
female dancers with raised arms. There was clearly contact and trade between Upper and Lower
Egypt now as well as with Nubia, further south, as Amratian pottery spread throughout the region.

Naqada I, oval dish with animal figures
and boat UC15331 and 10805
- Copyright of the Petrie Museum
of Egyptian Archaeology, UCL

Naqada I figure UC15155 - Copyright of the
Petrie Museum of Egyptian
Archaeology, UCL
Mud brick buildings started to be built at this time, alongside those made from reeds, and it is
thought that the original concept of Egyptian town planning also began in this period. Egyptians
developed early musical instruments, notably harps and flutes, and a very early board game called
Senet. Another innovation that possibly dates back to the Tasian period was the cosmetic palette for
preparing (grinding) and holding the materials (coloured stones such as malachite) used to decorate
the eyes etc.

Naqada II siltstone palette UC4690 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
Early ones were simple, but by the Amratian period there were lozenge and oval shapes. The
heavy make up round their eyes was first used as an insect repellent to protect them. Pottery models
of buildings were included as grave offerings, and give much information on the architecture of the
time.
The Gerzean Culture (Naqada II) developed from the Amratian but with marked differences,
especially in pottery. As it started at the Nile delta, it included the influence of the northern peoples.
The Culture moved through Upper Egypt but did not displace Amratian in Nubia. People’s lifestyle
became even more sedentary and settlements became cities housing around 5,000 people. There was
still occasional hunting of desert dwelling animals, but food production was almost entirely
agricultural. The Gerzean society and economy became much more sophisticated, with evidence of
leaders or elders and new social structures in the agriculturally-based cities. It was during this period
that the foundations of Dynastic Egypt were laid. Interestingly, Dynastic leadership started in the
relatively poorer stretch of the Nile valley from Aswan to Abydos in Upper Egypt, possibly because
entrepreneurship was needed to make the region successful. The buildings in the cities were now

predominantly mud-brick, and more elaborate. Superb relief carvings started to appear on stone or,
less frequently, ceramic palettes giving hugely valuable informative details of political and other
contemporary activities. They were now chiefly used as commemorative and ritual offerings. Copper
weapons also started to appear. The earliest evidence of glass discovery in Egypt was around 3,500
BC, much the same date as in Mesopotamia.
Also by the Gerzean period classical Egyptian tombs began to be used, modelled on normal
houses, some having multiple rooms. Although evidence is scarce, it is thought they also started in the
Nile Delta region and spread into Upper Egypt. In these tombs the dead were surrounded by grave
goods such as pottery vessels and figures, palettes and carved ivory. Pottery models such as an
example of four cattle on a base probably represented food for the afterlife.

Naqada II polished red ware pot and black
polished jar with spout UC4680 and 36238 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

Naqada II, three snakes with ostrich egg
shell eyes and duck model UC15361 and
15202 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL

Naqada II, decorated jar possibly from
Iraq and sherd of Syrian jug UC6296 and
17425 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL

The influence of Mesopotamia was significant during this period, with both designs and artefacts
entering Egypt. As examples, brick tomb construction and cylinder seals in the same style as the
contemporary Uruk Culture have been discovered. This transfer of designs from Mesopotamia
continued for some time, also showing up on carvings. Examples on pottery are depictions of the
Djemdet-Nasr hero, with beard and kilt, fighting carnivores in Mesopotamia but modified to him
fighting crocodiles in Egypt, together with depictions of predators tearing prey and captives being
clubbed to death.
The route of these contacts is most likely to have been by sea, either via Byblos or around the
Arabian Peninsula, as the land route was so arduous. Uruk-style painted ceramic cones found in Buto
in the Delta Region reinforce Byblos as one route. It is likely that some Mesopotamian craftsmen
migrated as well, as so much transfer of technology is unlikely to have been only by trade. The
Egyptians also picked up the production of beer from Mesopotamia and it became their national
drink. It spread from Egypt around the Mediterranean Region.

Gerzean vessels, pinkware with checker
board pattern, with spirals, with
ostriches and buffware with boats and
antelopes, UC10888, 6299, 6298 and
8812 - Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
Gerzean pottery was a distinctive development, particularly its decoration and the first use of marl
clay. The light pink or buff-bodied marl pots were often painted in dark red, brown and black ochre
with depictions of animals such as ostriches in rows, crocodiles, birds in flight, people (marching
men and dancing women), plants such as the aloe, many-oared boats with cabins possibly carrying
gods with royal standards (flags), together with geometric symbols including wavy lines, dots and
spirals. Some of these symbols appear to be the precursors of their earliest writing. Black slipped,
engraved vessels are particularly striking. Not surprisingly the early symbol for a pottery vessel was
a picture of a pot. One method used for making the Gerzean pots was “paddle and anvil”, with one
hand holding a flat tool inside the vessel, pressing the clay against the other hand or tool outside, and
this could produce the most elegant and thin-walled vessels.

Gerzean black incised vessels, bowl with zigzag
rim, beaker with herringbone pattern and flared
beaker UC17873, 17870 and 17869 - Copyright of
the Petrie Museum of Egyptian Archaeology, UCL
Coiling was also used that was evident from the inside of the vessel but traces usually removed
from the outside. It is possible that rotation was used on a mat or inside a large ceramic bowl. Kilns
had a flat clay base on which a series of firebricks arranged vertically in graduated sizes were placed
an equal distance apart to form supporting bars. A layer of clay and vegetable matter was put on these
firebrick bars, onto which the pots were placed. The whole was surrounded with a circular mud brick
wall, probably with a roof. The fire was placed on the kiln base between the firebricks.

Gerzean pottery horn with cow’s head with beads
as eyes and bird shaped pot UC15356 and 10736
- Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
The handles on Gerzean vessels became “wavy” nearly reaching a totally decorative phase.
Further pots were developed shaped as animals, such as hippos, elephants, birds and fish, and many
pots were made especially as grave goods. Some of the pots were coloured to imitate stone. In fact
pottery from this period was sufficiently valued to be given as gifts to foreign leaders and found in
their graves. A few pots had applied modelled figures such as crocodiles. Most early pottery with
incised decoration round the world was incised or engraved before firing, as it is much more difficult
to do after firing. However, Egyptian potters were so skilful at engraving that they carried out this
process after firing before 3,100 BC.

9.24 Faience
From the earliest times Egypt produced “faience”, where the glazing mixture could be found
naturally, whereas the other practitioners in Crete and Mesopotamia had to prepare it from separate
ingredients. Although there is disagreement concerning the origins of faience, some also wanting to
link it with metal smelting in the Balkan Region, Egypt has a very good claim. They also produced
glazed soapstone, using the same faience glaze, and the earliest examples were found as typically
green coloured strung beads in necklaces and belts in the Badarian period (around 4,500 BC). A
cylinder of glazed soapstone in the Louvre bears the name of Khafra, ruler 2,558 to 2,532 BC and
builder of the second Giza pyramid. The British Museum has three, with the names of kings and a
queen from around 2,000BC and another of similar date found at Thebes is coloured pale green,

darker where inscribed with the cartouche of Amenemhet III.
The highest skilled workers were used to make and decorate these small faience articles, and as
their expertise developed, larger objects were possible such as “pilgrim bottles” or “pilgrim flasks”
having a flattened oval shape with small neck and two handles for string to pass through. In addition
to seal rings and jewellery, both forms became used for elegant cups, bowls, vases, palettes and
models of animals (snakes and rams heads).

Faience beads and necklace UC17248
and 31716 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL

Faience vase and cup UC33511 and 18758 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

Ptolemaic, part of faience palette with
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Blue faience hippopotamus
- source Tour Egypt.net

Dynasty 18 scarab, on reverse
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- Copyright of the Petrie Museum
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Blue faience figures of the sacred hippopotami were particularly popular. They were also used for
amulets (charms), images of gods such as Isis, and scarabs (models of Egyptian scarab beetles
representing creation and/or resurrection).
The small servant figures or mummies called “Ushabti” that were buried with the dead after about
2,000 BC to do work in the afterlife, were often made of faience or glazed pottery. They usually had
small agricultural implements and burial inscriptions on their front. Later a wider colour range
developed for faience including white (using tin or antimony oxide), red and marbled browns (iron)
and yellow (silver or antimony).

Ushabtis, blue faience Dynasty 22 and
blue glazed Dynasty 26, UC29961
and 28055 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
Tin was probably sourced from India, as there is plenty of evidence of trading between them at
least from 1,400 BC. Later vases have been found up to 10” high with a white body having purple
decoration of figures and hieroglyphics using manganese or gold. The Egyptians had clearly
developed a good knowledge of metal oxides as can be seen from this range of pigments. Pottery
moulds were used to aid shaping the faience objects in the Middle Kingdom. Clay was also added to
improve shaping on a potters wheel. An example found in an Egyptian tomb was a rhyton drinking
vessel, described as made of “fritpaste”, made in the Cretan style and dated to 1,400 BC.

Faience bead mummy netting with Horus
child amulet UC73923 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
Faience beads were used in large quantities to make the net shawls that were used to wrap the dead
before burial. Faience beads having various shapes and colours as well as bugles (tube shaped
beads) were threaded during the manufacture of the shawl that was typically 15”x 3 to 4 ft. Faience
amulets were also added at various points.

Faience tiles in King Djoser’s tomb,
Saqqara - source TourEgypt.net
Faience was even made into tiles for the chamber walls in tombs. Small tiles (2”x1”) were found
in inlaid ornamental work in a pyramid at Sakkara, and blue and yellow ground tiles bearing a
hieroglyphic history of the deeds of Ramesses III (1,200 BC) were found in a temple at Tell-el
Yahoudeh. Although perhaps not as noteworthy as the gold objects, Tutankhamun’s tomb contained
over a hundred faience items.
Although the technology for glazes that could be used on earthenware pottery, based on the faience
principle, was potentially available in Egypt at around the same time as Mesopotamia (around 3,500
BC), evidence of its use is difficult to find, certainly compared with China’s rapid exploitation albeit
much later, in the Shang Dynasty (1766-1046 BC)

9.25 Writing
Egyptians developed a simple pictorial script (hieroglyphics) around 3,200 BC, a little later than it
appeared in Sumer. The word “hieroglyphic” is from the Greek word for “sacred carvings”. A study
of the decoration found on Naqada period pottery shows that the representations of the plants,
animals, religious dances, celestial bodies, houses and furniture develop gradually into stylisations.
Eventually they become symbols that are the main component of hieroglyphic writing, which are the
pictograms that predominated in early writing.
Phonograms were progressively added to form the complete hieroglyphic script. This would
indicate that Egyptian hieroglyphics developed independently, but the concept might have come from
the earlier Mesopotamian hieroglyphics that followed a similar initial development until the
cuneiform script evolved. It is thought that at this time the learned men could not write complete
sentences, so they produced a series of pictures for people to put their own meaning to communicating ideas not precise meanings. However, this allowed visual communication of abstract
concepts and names. An example of the latter would be to identify vessel contents or owners.

Hieroglyphics. Alphabet (source Elderadotravelegypt).
Faience ushabti, part of “book of the dead”;
Ramessid sherd regarding Osiris and Marl sherd.
UC45434, 39685 and 45686 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL

Hieratic alphabet. Sherds used for writing, two from
the Ramessid period and one from Dynasty 10,
UC39646, 39610 and 31909 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
About 3,000 BC Egyptian writing evolved into two forms, the hieroglyphics, based on pictures and
a string of consonants (no vowels), suitable for carving on stone, so used on monuments and for
display; and hieratic, a cursive or “joined up” form, used more generally for “writing” on papyrus
and potsherds.
Both alphabets were used for religious purposes. Hieratic evolved into Demotic around 700 BC
and was widely used.
Eventually it further evolved into the last stage of Egyptian script – Coptic - under the influence of
the Greeks and Romans. Coptic was used extensively for biblical texts. Its alphabet was made up of
Greek letters plus seven letters taken from Demotic and many Greek words were thrown in.

Demotic alphabet, source Macedonian Truth
Forum. Ptolemaic sherds, an account and a
story about a Greek Arion UC54834 and

71104 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL

Coptic alphabet. Sherds, a letter on
behalf of a sick brother and a Byzantine
period letter referring to measures of
barley UC62984 and 62856 - Copyright of
the Petrie Museum of Egyptian Archaeology,
UCL
Returning to Egyptian hieroglyphics, its consonants do not correspond to our alphabet - they had
four different versions of our “t” and “d” – so it is difficult to translate into English. It was only with
the discovery of the Rosetta Stone, which had carved upon it a decree of Pharaoh Ptolemy IV in 196
BC, written in three of the four versions of written languages used at that time, Hieroglyphics,
Demotic and Greek, that translation of hieroglyphics into English could be confidently made.
Hieroglyphics can be read left to right or vice-versa, depending on the direction the symbols are
facing (they “face” the start of the line) and can also be written up or down. There are three types of
“symbol”, a graphic sign (picture) meaning one word, phonetic signs of 1,2 or 3 letters (consonants),
and “determinants” which are not read but are used to clarify meaning. Writing was used exclusively
for administrative purposes up to 2,650 BC with no continuous texts before this date. In fact almost
all literary texts before 1,950 BC were lists of important traditional information or medical treatise.
A few continuous texts from 2,600 to 2,350 BC were idealistic, describing a perfect world. During
this time only 1% of the population was literate. One of the interesting sources of written information
from the middle of the 2nd millennium was in building sites and stone quarries, as the craftsmen had
the skills to write on potsherds or carve topical information onto rocks using hieroglyphics. Hieratic
was the most practical version of early Egyptian writing and was used in scribal schools where they
used reed pens on potsherds, as papyrus was too expensive. These inscribed potsherds are called by
their Greek name, Ostracon. Egyptian script was rarely used for languages other than Egyptian, unlike
the Mesopotamian cuneiform script that became multilingual. This may have been due to the
cosmopolitan nature of Mesopotamia compared with the mainly singular Egyptian State.
Nevertheless, in the mid-2nd millennium BC, Egyptian hieroglyphics may well have contributed to the
later “alphabet” developed by the Phoenicians that became the most widespread writing system.
Some evidence was found by Petrie in Sinai showing the transmutation from Egyptian hieroglyphics
to the Semitic language that became, for example, Hebrew. In this proto-sinantic alphabet the symbol
for a bull’s head – a circle with horns atop – was to become “a” (Hebrew for bull is “aleph”), the
symbol for a house “beth” to become “b” and the zigzag sign for water “mem” to become “m”. The
first recorded use of pigeons for “airmail” was in Egypt as early as 2,900 BC.

9.26 The Early Dynasties
Around the time that high-walled fortified cities were emerging in the prosperous civilisations in
Mesopotamia, before and during the 4th Millennium BC, they were also being built in Egypt.

However, the settlement pattern in Egypt was somewhat different with fewer large cities and with
people relatively evenly spread over the hospitable parts of the land (Nile Valley and oases). These
cities became City-States with their own kings and developed their own form of artistic expression,
which evolved over centuries.
Egyptians followed polytheism and had a large Pantheon of Gods. Several were depicted with the
body of a human and the head of an animal, although “Ptah” who was the god of artisans had human
form. The ibis or baboon god “Thot” was the god of science and writings, and the ram god “Khnum”
was the god of potters who fashioned the unborn pharaoh child from clay on his potter’s wheel. Each
city adopted its own god and built temples in its honour. When it suited the Egyptians they adopted
more gods from other nearby countries.
From 3,150 to 3,100 BC early rulers of Egyptian City States vied for wider control. There was
some confusion about the kings of this early period (as with several periods in Egyptian history). The
earliest king ruling Hierakonpolis is said to be the “Scorpion King”, named after the illustrations in
his tomb. A pottery vessel dated to about 3,150 BC has been found with a hieroglyph relating to one
of the kings following the Scorpion King. It is possibly Hathor, who was the king three reigns before
a notable king called Narmer. These kings who reigned before 3,100 BC were buried at the
necropolis at Abydos. Towards the end of this period, prior to 3,100 BC, power started to become
centred in Upper Egypt in the region around Naqada. Eventually, the kings of Hierakonpolis
conquered Naqada and Thinis. The new rulers of Upper Egypt went on to defeat Lower Egypt so
spreading their influence from the Delta to the First Cataract. They moved to Thinis as their Capital,
so the period from 3,100 to 2,686 BC is called “Thinite”.
The historic timeline of Egypt from around 3,100 BC is divided into the reigns of kings, which are
aggregated into dynasties, usually based on the same family line, although at times this was somewhat
contrived by arranged marriages. Dynastic rulers had to be seen to be legitimate successors to the
ancestors and so “the beloved of the gods”. Contravention of this caused serious problems in Egypt’s
history. The dynasties are further aggregated into the Thinite or “Early Dynastic Period” from 3,100
to 2,686 BC, “Old Kingdom” which represented the period of the first Great Egyptian Empire from
2,686 to 2,180 BC, then the “First Intermediate Period” when there was disunity and the country split
into factions, this was followed by the “Middle Kingdom” from 2,055 to 1,780 BC when a powerful
Egyptian Empire re-emerged. The “Second Intermediate Period” intervened before the “New
Kingdom” brought in the third powerful Egyptian Empire, lasting from 1,552 to 1,070 BC.

Green scarab referring to Pharaoh Thutmose
III’s battle at Qadesh UC12034 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

It was King Narmer, around 3,080 BC, who finally welded the city-states in Upper and Lower
Egypt together into a formidable unified State, as part of the First Dynasty. The discovery of an
impression on a jar seal gave sufficient evidence that the often referred to and legendary “King
Menes” was in fact Narmer himself. He was a powerful and visionary leader able to pull together the
various different cultures. Many symbols of the king were as a fierce lion or striking an enemy
soldier. He built up the necessary administration to rule successfully for some 40 years, although a
great investment in irrigation and its consequent effect on agricultural effectiveness was a significant
contributor to this success. The religious sector grew to support the necessary rituals, such as by
building temples and mortuaries, and it started to create an important power base. Stamp seals
became very important to authenticate official documents and to mark belongings. They had a similar
purpose to seal rings used by officials in Europe in medieval and later times. In Egypt they were often
in the form of scarab beetles having a flat lower surface with inscriptions or decoration that can
contain very important information for archaeologists.
The earliest calendar in the first half of the 3rd Millennium BC was based on the Nile flood, with
365 days split as three lots of four months of 30 days plus 5 days, starting when Sirius (the dog star)
rose above the horizon (a few weeks before the inundation). The first four-month period was the
inundation, the second germination and growth and the third harvesting. The lack of the extra quarter
of a day per annum led to serious problems over time as their year gained on the true solar year. At
the time of the Ramesses it was clear from written records that the seasons had previously reversed.
In the time of the Ptolemies it was put right by adding an extra festival day every four years (our leap
year). However the native Egyptians did not accept this until Christian times. Unfortunately, other
calendars were also used, some concentrating on the length of reign of a king. These are especially
inconsistent in the various records available to us. Some kings were said to reign for over 100 years,
making absolute dates of events and reigns difficult to work out. By the New Kingdom (1,552-1,070
BC) discrepancies are about 25 years, but there is general agreement on the number of years of each
reign. However, some kings reigned for very short periods, and others on inscribed lists probably not
at all!
Adding to the confusion, kings often had several names (one had six), and some were added during
their reign. Together with the difficult Egyptian language, these make understanding of the names and
sequence of Egyptian rulers often less than clear, and a great deal of guesswork is sometimes needed.
Today “Egyptian” names may be used e.g. Khufu or the Greek version Cheops. Many place names are
Arabic.
Narmer’s son Aha ruled for 20 years and probably founded Memphis, the new Capital in Lower
Egypt. Djer, who was Aha’s son, is probably the earliest to be depicted as a mummy in Egypt.

Dish from King Djer’s tomb, Abydos
UC17357 - Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
Historically people had been buried in the desert where the natural chemicals were observed to
preserve their bodies. Once tombs were introduced bodies decayed, so mummification was devised
to artificially preserve their bodies, using similar dehydrating chemicals (natron – sodium carbonate
and bicarbonate), but with complicated procedures and great ritual.
Den, the third king after Aha, had the first stone-built rather than mud-brick architecture in his
tomb, including a granite pavement, at Abydos. At the beginning of the first Dynasty servants were
killed and buried with their ruler (174 in Den’s tomb). This practice soon ended and they were
replaced by the previously mentioned Ushabti figures, maybe 6”to 8” tall, usually modelled as
mummies, in different materials including pottery, faience, stone and wood.

Mummy ushabtis, Dynasty 26 blue glaze on
pottery and a Dynasty 18 pottery coffin
for a wooden ushabti UC28053 and 14223 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
During the 18th Dynasty (reign of Thutmose IV) they stopped being mummies and became models of
workers. On the ledges in some tombs there were again clay models of bulls with real horns. Poor
people were still buried in the old way well after the introduction of mummification. In the Early
Dynasties and later Old Kingdom large earthenware pots were also used for burials.
At this early time the people of Canaan had already come to view Egypt as the rich customer and
protector, and geared their economy to supply its needs e.g. olive oil and wine. As an indication of

trade at these times, Egyptian pottery was found in Palestine dated to the First Dynasty, with the
Egyptian king’s name inscribed, together with Egyptian seal marks on jar stoppers. Storage jars
would be sealed with a “blob” of unfired clay to prevent spillage in transport. There were ceramic
lids used, but only if movement would not displace them. Similarly Canaanite amphorae were used
for transport and have been found in Egypt.
By the start of the second Dynasty (2,890 BC), Memphis had become the sole Capital City. The
kings of the first two Dynasties ruling between 3,080 and 2,686 BC were buried in a similar manner
to their predecessors. Their tombs are called “Mastaba” which is Arabic for “bench”. They were
large, usually mud-brick rectangular buildings containing rooms. Early on the doors between rooms
were only 6 inches high as it was only the spirits who were to use them. As this was to be their home
in the afterlife the front façade was often decorated as if a palace entrance. This was later used as a
device on sarcophagi. Within the Mastaba were stelae (upright stone slabs) with inscriptions
containing the dead person’s details and gifts received. However, one of the kings of the First
Dynasty, Anedjib, had a mud-brick stepped structure built inside his tomb, which was possibly the
precursor to the pyramids. The tombs of the First Dynasty Rulers are also to be found at the
necropolis of Um el-Qaab near Abydos. Abydos existed back in the Naqada period and had great
religious significance, hence its location for a huge necropolis. There is some confusion whether the
Second Dynasty tombs were at Abydos or Saqqara near Memphis, as some had a tomb at one and a
cenotaph (empty tomb) at the other, as did, for example, king Aha.
The absence of rain in Egypt made it unnecessary to fire bricks, particularly since fuel was not
plentiful. Sun dried bricks were made in standard (large) sizes, sometimes reinforced with straw.
Today thousands of these retain their form and the stamps of the king’s reigns when they were made.
Fired bricks were used very occasionally, particularly in areas likely to become wet, starting about
the same time as in Mesopotamia, around 3,000 BC. As an example, in the later New Kingdom, the
tomb of Pa-mer-kau (Merenptah’s son) at Nebesheh is built of fired red bricks, but this is very
unusual.

Dynasty I black topped red vessels, vase
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Ceramic vessels were the main component of tomb equipment, mainly containing food offerings.
The elite had sacred wooden barges placed in nearby pits for travel in the afterworld. During the first
and second Dynasty, pottery vessels were mainly based on pre-existing shapes, and painting was not
as common as it became later. Some bowls and plates were produced by pressing a sheet of clay onto
a shaped core, trimming, allowing to dry and then firing. Larger vessels had their bases made by
coiling, with separate rims that exhibited horizontal parallel lines from rotation. Some cylindrical
jars had a lattice design imitating the rope marks made by slings for carrying pots and others the
marks of the bands of string used to support pots when drying. Undulating lines modelled into the
upper part of cylindrical jars were the final manifestation of the influence on Egyptian potters of
wavy-ledge handles on vessels imported from Palestine before 3,000 BC.
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Large elongated storage jars (such as for wine) typify this period, and large tomb jars often have
incised royal names. Vessels made from marl clay became more common and were sometimes
burnished to imitate alabaster. Interestingly shaped vessels and toys were also produced.

9.27 Old Kingdom
The “Old Kingdom” started with the third Dynasty (2,686 BC) and went on to the end of the sixth
Dynasty (2,181 BC), during which time very powerful monarchs ruled Egypt. A characteristic of the
time was that the status quo between powerful foreign states/countries was respected unless there
were any signs of weakness or if a vassal state was threatened, when a campaign might be initiated.
So Egyptian kings exchanged pleasantries, often as messages on clay tablets, together with gifts, with
the leaders of other countries, in particular those in Babylonia and Syria. Other minor states would

pay tribute (often of great value) to one or more larger powers for “protection”.
The emphasis of the Egyptian Kings in the Old Kingdom was on the efficient cultivation of the
entire country to ensure a plentiful supply of food, and the development of town planning to
accommodate the increasing number of people relocating along the Nile valley. Originally the King
ruled with a small group mainly made up of relatives and other members of the King’s household,
who held key government positions. Wealth was concentrated in the Capital and the King, with little
being distributed to provincial towns or rural areas. By 2,500 BC there was a form of complex
bureaucracy that is not yet completely understood, but was supposedly by merit. The elite
administration was appointed by the King and appropriated much of the wealth in his name. As a
general rule these posts passed down from father to son. At this time there was no concept of money
so the collection, storage and redistribution of produce and goods were carried out by the
administration.
Art in Egypt at this time was always functional, related to political, religious or funerary purposes.
Initially it was all concerned with revered ancestors and their king. Art was also very stereotypical
and formal, with little scope for originality. The king was always shown as warlike and wise, even
when he was not, and “the enemy” often had a standard appearance. The Egyptians may have
experimented with perspective as they thought certain features should be viewed from a particular
aspect. Faces were shown as a mixture of profile and frontal – eyes frontal, nose profile – giving a
rather odd first impression.
Gold was extremely important to Egyptian rulers as it reflected their wealth and power, hence its
copious use in ritual decoration and jewellery. It was relatively abundant as they had access to gold
mines within their own borders initially, and later, when these ran out, in Nubia. One of the main
reasons that they continually extended their control of Nubia, south of Aswan, was to access the gold
mines. Nubia also supplied much of the hard stone for buildings and monuments. Stone was
transported on barges during the inundation, including granite and basalt for special structures. Egypt
needed few very basic imports, although timber was in short supply and was predominantly imported
from Lebanon via Byblos. Egypt imported a considerable amount of other commodities, such as
copper from Nubia, lead, tin, copper, malachite and turquoise from Sinai, copper and emeralds from
the Red Sea region, together with lapis lazuli, obsidian, turquoise and copper from Anatolia,
Abyssinia and Afghanistan.
The population in the middle of the 3rd Millennium BC was 1 to 1.5 million people, and most
people were linked to agriculture. They were tied to the land but not as slaves – this status was
reserved mainly for foreign captives at this time. One consequence of the Nile flooding was that the
fields had to be redefined each year after the inundation. The skills built up in this endeavour led to
the development of advanced surveying technology, and they had surveyed the whole kingdom by the
Middle Kingdom period. This technology was subsequently used for their large building complexes.
They developed some very ingenious technology and ways of operating but generally it was
pragmatic with little theoretical analysis.
The King was sometimes considered to be a god himself, but was more often seen as a go-between
for gods and humans via complex rituals and interpretations. The dead were very prominent in the
Egyptian’s lives as they were thought to be able to intervene in human affairs. Life after death was a
primary belief, and the people thought that their God-King would look after them in the afterlife, so

they had to give him a triumphant send off to eternity. For this reason, and the lack of farm work
during the months that the Nile flooded, Egyptian native workers, not slaves, willingly worked on the
spectacular King’s tombs and other religious buildings (even though it often meant an early death from
overwork in their early 30’s). These buildings represented a massive expenditure of resources. The
Egyptians imported some basic construction technology and raised it to very high levels of excellence
– particularly related to their massive stone buildings. As examples, they built temples with columns
70 ft high and they tunnelled into rock to create the vast necropolis (city of the dead) in the Valley of
the Kings. Up to the Middle Kingdom most of the larger buildings were either palaces or to do with
death – Royal Tomb complexes, mortuary temples and private tombs.
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One of the customs they practised when a temple was founded was to dig pits in various locations
within its boundary in which to place various objects having ritual significance. These now provide a
time capsule for archaeologists. A beautiful pottery figure of a lion was found in such a pit at
Hierakonpolis, made of polished red ware, as if glazed. High-ranking officials would have a burial
complex of an offering chapel on the surface, in which people could show their respect to the dead
person and leave offerings, connected by a shaft to the actual underground vault.

9.28 Pottery in the Old Kingdom
Egyptian houses were mini-factories, usually producing linen cloth from flax plants, bread from
grain and for brewing their own beer. They were practically self-sufficient as bread and beer were
the staple diet. A pottery mortar may have been used to grind the corn, prior to baking the bread in an
oven outside or on the rooftop. Fires were made by rubbing two sticks together using a wood and
string fire-bow to rotate the vertical “drill”. However, it was generally not economic for each house
to make its own pottery, so the large array and large number of cooking pots and pans, jugs, cups,
dishes, jars and bottles, and toys (rattles, dolls and animals) would be acquired from local potters
that would be found in each sizeable village. During the Old Kingdom potting was probably a male
occupation, assisted by children.
The development of the potter’s wheel in Egypt was to about the same timescale as in
Mesopotamia - the potter’s wheel was used in Egypt well before 3,000 BC, as evidenced by the use
of grease to ease rotation of the wheel on a stand from the Gerzean period. The potter’s wheel was
initially used as a convenience to rotate the vessel during decoration, but increasingly to make the
conventional fabrication techniques, such as coiling, more efficient and consistent.
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Evidence of the use of the potter’s wheel for finishing the neck and rims of vessels can be seen
from circumferential marks on the rims compared with the clear hand-made marks on their bases.
Once a pivot was used it speeded up the “slow wheel” and made it more effective. A statuette has
been found of an Egyptian potter working a hand-operated wheel, and standing potters using a hand
operated wheel are illustrated in a tomb relief carving, both dated to 2,500 BC. However, other
methods of forming pots continued, in particular relatively crude ceramic bread moulds that were
made in vast quantities. These were hand made around a core or mould known as a patrix. Bread
moulds had very thick walls to conserve heat and act as ovens. The advent of the potter’s wheel
spurred the development of more refined clay preparation and improved kilns during the Old
Kingdom. Hand-in-glove with this came the development of increasingly diverse and decorative
shapes, although a large proportion was still made up of bottles, jars and jugs for water transport and
storage.
In the Old Kingdom there were basically two groups of pottery, the first were “fine” wares that
were burnished or polished, slip coated (often red, sometimes black) on buff or brown bodies. These
fine wares included carinated bowls, dishes, jars (some with spouts or perforated lids), large basins,
pot stands and models of birds and animals. These burnished and polished wares were so shiny that
they appeared to be glazed. Although incising was common, little was painted now except for some
late Old Kingdom wares after firing. The second group was coarser undecorated domestic ware. To
protect food from rodents smaller pots often had handles so they could be hung from the rafters.
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Larger pottery vessels were mostly used for storing water, beer, wine and milk. As their pottery
was unglazed it was to some degree porous, so care had to be taken with more expensive liquids. The
ground was often sandy or uneven so there were far more rounded or pointed bases than flat. Few had
handles so the larger ones were moved with rope “baskets’ and there were pottery stands in the
houses to support them. Sometimes they would be placed in holes in the ground or just leant against a
wall. Richer people would have more highly decorated vessels, which might be concentrated on one
side of the pot to be “shown off”.
Potters were not held in very high esteem in early Egypt, as it was not considered a very pleasant
occupation for the usual reasons. The much later king Khety, who started the ninth Dynasty in 2160
BC, left some well-known “Instructions to His Son” that state “the potters trade was not enviable,
potters were covered with earth, their breath from the oven”.
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Accordingly potters were usually located on the edges of the towns, sometimes grouped together to
limit the effects of the smoke and smell. The majority produced general pots and pottery products that
were given to employees as part of their pay, together with food, beer and clothing. Some potters
were employed in manufacturing “factories” owned by the King and royal family, or by the elite (to
supply the wealthy), government departments or in association with temples and cemeteries. Potters
working for temples would have specialised in ritual vessels, as a large number of ceramic vessels
were specially made to be used in religious services, both in the present and for the hereafter. Some
were similar to domestic pots, such as to pour water for the god’s use, for burning incense and bread
moulds for offerings. Others were unique to burials. For example, during mummification most of the
body’s internal organs were removed and from the 4th Dynasty placed in pottery vessels called
canopic jars. There were four different jars each containing different parts of the body, lungs, liver,
intestines and stomach – the brain and heart were not considered important.
A god protected each canopic jar and the four gods were known as the sons of Horus. Also large
numbers of Ushabti figures were provided - one for each day of the year was recommended - so there
were larger pots used to contain a number of these figures. Within tombs there were pottery vessels
imitating stone, some vessels with messages for the dead inscribed in black ink and even miniature
solid vessels that were to turn into real ones in the afterlife. These religious vessels were a
significant part of the pottery industry. Some of the finer pottery was made solely for tomb offerings
for those who could afford it, luckily for us, as many have been preserved for posterity. However, the
less rich used poor quality copies.
In the third Dynasty, the tomb of King Djoser (2,667-2,648 BC) was the first stepped pyramid, and
was also the first large-scale stone construction in the world. It started as a mastaba, the lower rooms
carved from rock then covered by a 60m x 60m building 8m high. There were many rooms to hold
gifts, the walls of some were decorated with blue faience tiles to imitate matting.

Djoser’s pyramid - source Paul
Mammic

Faience tiles in King Djoser’s tomb,
Saqqara - source TourEgypt.net
Imhotep, probably the most renowned architect in Egypt, so much so he was later deified, made it
more visible by building a stepped pyramid on top, 62m high. The word pyramid comes from the
Greek for pyramid-shaped “wheaten cakes”. There are various theories to explain the pyramidal
shape. One is that it represents the sun’s rays linking the King to the Sun God Ra who would protect
him. They clearly also indicated the centrality and permanence of the king’s life and afterlife.
During Djoser’s reign the Provinces, most of which were ancient kingdoms having had their own
dynasties, came to be recognised. Governors or “Nomarchs” were appointed and given significant
power to represent the king in the ever-growing kingdom. There were 22 Provinces in Upper and 20
in Lower Egypt.
In the fourth Dynasty the King’s power reached a peak. The first king Snorfu (Sneferu) built no less
than three pyramids. The first was stepped like Djoser’s, but this was abandoned in favour of two
“perfect”, or smooth sided, pyramids. The first was called the “bent pyramid” that had a shallower
slope at the top compared with the bottom.

Bent pyramid - courtesy BelovedEgypt
This was probably to reduce the weight as it may have cracked during building, due to the angle of
the initial slope being too great. His last pyramid was the precursor of “perfect” pyramids, with a
sustainable slope angle. Snorfu built incessantly and records reveal he sent as many as 40 ships at a
time to Byblos for timber.
The next king, Khufu (Cheops) (2,589-2,566 BC), fortified the kingdom and increased the power of
the state. Raids were made into Libya and Nubia bringing back slaves and cattle. The slaves were
needed, as there were labour shortages on farms in the Nile Delta and in the army. Foreign countries
were intimidated by Egypt to provide people and goods. Some foreigners would not need much
persuasion, as they would be well fed in Egypt and possibly starve back home. Trade continued to
expand particularly through Byblos, to the north and Punt, to the south. It was because so much was
traded through Byblos that the Egyptian word for a sea-going ship was a “Byblos ship”. Punt is now
lost but probably was in present Eritrea or Somalia from where Egypt imported myrrh, incense, ivory,
ebony, resins, gums and leopard skins.
Khufu built the Giant Pyramid at Giza near Cairo. It was made of over 2 million limestone blocks,
each weighing over 2.5 tonnes. It took 23 years to complete the 150m high structure, so one block had
to be laid every 5 minutes, 24 hours every day. Not only the construction is mind boggling, but the
quarrying resource must also have been colossal. Even today it is still not completely understood
how the Egyptians managed to build Pyramids. For 4,000 years the pyramid of Khufu was the tallest
man-made structure on earth. These early pyramids were made entirely of stone blocks, but some
later pyramids, for example in the Middle Kingdom, had a stone outer shell with a rubble interior.
The former could withstand the removal of some blocks for reuse, which was a common occurrence
by later rulers, but the latter just collapsed and are now rough mounds.

Collapsed pyramid in front of Djoser’s pyramid
Furthermore, not all ambitious building plans reached completion, and archaeological sites are
littered with half-finished projects, grand schemes cut short when the ruler died and funds dried up.

Djedefra (2,566-2,558 BC), one of Khufu’s sons, seized power possibly after killing one of his
brothers. He built his Pyramid at Abu Rawash near Heliopolis as part of a rock hill, rather than at
Giza, and used much more expensive red granite in the lower cladding. The pyramid appears to have
been dismantled, possibly by the Romans and later. Djedefra was in turn possibly killed by his
brother Khafra (2,558-2,532 BC) who built his pyramid back in Giza, as well as building the Great
Sphinx that could well depict the face of his elder brother Djedefra, or perhaps Djedefra built it with
the face of Khufu.
Illustrations from tomb and temple walls from the 4th, 5th and 6th Dynasties give a clear picture of
the variety and quantity of pottery containers used at this time. They were deep basins, ewers,
carinated bowls, spouted bowls and squat spouted jars resembling teapots, including some made in
Nubia, Upper Egypt such as the characteristic Ballas Ware. The fine carinated bowls of the Fifth
Dynasty were probably made using a mould and then tool finished on a wheel – very time consuming.
Around 2,500 BC there were mud brick kilns 1 to 3m diameter and 2m high, flared at the top. Pots
were loaded from the top onto openwork platforms, and the top was sealed for each firing. There was
a small firing chamber below and fuel was fed through a hole in the wall near the base. These kilns
were able to reach 600 to 1,100 degrees centigrade, with 600 to 900 sufficient for Nile clay vessels
and 700 to 1,100 for marl clay vessels.

Dynasty 4, Nubian Ballas ware bowl,
and painted pink ware pot sherd
UC17858 and 20151 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL

Dynasty 4 spouted bowl, and
an orange ware “teapot”
UC18203 and 17220 Copyright of the Petrie Museum
of Egyptian Archaeology, UCL

Red ware models of cylinder
jar and jars on tray UC17608
and 18404 - Copyright of
the Petrie Museum of
Egyptian Archaeology, UCL
By now mummification was well advanced, and pottery and stone canopic jars became
increasingly decorated. The covers of the jars started as plain disc shapes, but later they became
domed, often using painted faces as decoration. The Egyptians mummified many animals as well as
humans, including sacred cats and crocodiles, even lizards. In the process papyrus was shredded,
destroying vast amounts of historical records. Even so, much remains, and of the Egyptian papyri in
one collection in Oxford University only a few percent of the fragments have yet been translated.
Towards the end of the Old Kingdom, models of buildings, crafts and chattels, usually of pottery or
wood, were placed in tombs as grave goods, replacing the previous custom of having paintings

depicting craftsmen on tomb walls. Those people who could afford it were buried in wooden or stone
sarcophagi representing a house as the eternal place for the dead person on earth. The incised or
painted decoration of the front of the sarcophagus was still of a palace.
In the sixth Dynasty (2,345-2,181BC) there were long stable reigns, with economic growth and
colonial expansion. Another great King, Pepy I (2,321-2,287 BC), led military expeditions into Nubia
and the Middle East, as did his son Merenre. Pepy I built many monuments and temples, but they are
now lost. The world’s first life-sized copper statue is a remarkable version of Pepy I found at
Hierakonpolis. Surprisingly it had a smaller statue encased within it, probably of his son.
At the end of the Old Kingdom the now-hereditary Nomarchs (Provincial Governors) had become
much more powerful, and the King, Pepy II, was old and losing power – he died aged 94, having
reigned for some 60 years. Taxes collected were no longer sufficient as there were so many
exemptions, external trade dried up, Egypt was bankrupt and food was in very short supply. This led
in 2,181 BC to the First Intermediate Period - over 100 years of social and political decline,
insurrection, anarchy and invasion of the Delta from the west by the desert tribes, and later by
Asiatics from the east. Egypt broke into several regions, so it was no longer a united powerful State.
Furthermore, towards the end of the Old Kingdom, the collapse of Egypt would have significantly
damaged the Phoenician, Palestinian and Syrian economies

9.29 The Empires
City States throughout Greater Mesopotamia, Egypt, Anatolia, Persia and subsequently Crete,
Greece and Rome, waxed and waned as strong leaders expanded their control. They often set up
dynasties, only for others to displace them in due course. A number of these expansions became
notable Empires, and are described below in approximate chronological order.

9.30 Akkadians (2334-2154)
Around 2,334 BC, Sargon, an Akkadian official based in the city-state of Kish killed its ruler and
seized control. The Akkadians were a Semitic speaking people (the Afro-Asiatic language of the
Jews, Phoenicians, Assyrians and Arabs, and ultimately the source of Hebrew and Arabic). Their
language, Akkadian, became the language of Babylonia. The Akkadians were the immediate northern
neighbours of the Sumerians. Sargon (2334-2279 BC) became their overall leader, invaded Sumer,
ending the Early Dynasties of Ur, and went on to unify the Sumarian City States creating the first
“Empire” known in history.

Akkadian cuneiform script
A hexagonal terracotta cuneiform school text has been found dating to 2,250 BC.
Sargon’s great-grandson ruled the Akkad Empire until 2,193 BC. Although the Dynasty continued
with decreasing power for several more decades, by 2,150 BC, due to internal strife, perhaps climate
induced, Sumer had reverted to independent city-states vying for control. At about this time the river
valleys were overrun by mountain tribes (Gutians) from Northern Iran who sacked Agade and took
control of most of the region for the next 50 years. However, the Gutians were not capable of forming
a central government so individual city-states were given significant independence. In particular one
city-state, Lagash, remained aloof from the conflict and continued the previous traditions.

9.31 Third Dynasty of Ur (2,112-2,004 BC)
During the Akkadian rule and that of the Gutians, Ur remained an important city. So when the
brother of Ur Nammu overthrew the Gutians and freed Uruk, he made Ur Nammu governor of Ur. Ur
Nammu went on to defeat Lagesh, thereby diverting trade to Ur, giving it more power. Ur grew to a
population of up to 10,000 people. At this time Mesopotamia contained several ethnic groups
including Sumerians, Akkadians and Amorites, together with Hurrians in the north. Ur Nammu
became King of Ur and reigned for 18 years from about 2,112 to 2095 BC. He founded the Third
Dynasty of Ur and brought about a revival of Sumerian Culture in South Mesopotamia, including the
Sumerian language. This is made clear on two 12-inch long clay cylinders that were found containing
1363 lines of a hymn in Sumerian describing the reconstruction of a temple during this period. A large
number of clay tablets were found, many relating to trade, containing inscriptions such as “4 plough
oxen at seven and a half shekels each”.

Cuneiform tablets, Sumerian 2,038 BC; one
relating to UR Nammu 2,113-2,095 BC - both
courtesy Ifergan Collection and Sumerian
Ur III 2,141-2,004 BC source
Archaeological Museum Istanbul

The Cultural revival outlasted his Dynasty, continuing for some 4 centuries. Ur Nammu’s Empire
covered a significant territory in present Iraq, about half the size of the previous Akkadian Empire,
although he exercised considerable influence over Western Iran and to Byblos in the west. City States
such as Ashur were provincial capitals. In Syrian Meshrifeh there was a Sumerian colony and
temples, and the law was based on Sumerian principles. At about this time the two-wheeled chariot
appeared, a much more agile fighting machine than the previous four wheeled “war wagon”, and this
had a significant impact in subsequent battles. This two-wheeled chariot started as a marriage
between the Steppe horse and the farm cart, in the Western Steppes, and appeared in the Middle East
with other new military technology. However, Ur Nammu sent out many trade missions and tried
peaceful methods of co-existence, including intermarriage, before force.
He is particularly noted for the significant buildings he erected in Ur, which included a palace, the
royal mausoleum and temple. He also built several huge ziggurats rising above their walled temple
enclosures with a sanctuary on the summit. One is the great ziggurat at Uruk that was dedicated to him
as well as the largest ziggurat in Sumer at Ur. Another was at Borsippa that is thought to be the
biblical “tower of Babel”. Ur Nammu was also noted for producing the first ever set of written laws,
with a prologue stating his divine right to rule followed by seven laws. However, he died in later
battles against the Gutians.
During the Third Dynasty of Ur, pottery was made with a relatively fast wheel using sophisticated
burnishing techniques together with ornamentation. Usable loop handles evolved on vessels with
pointed bases using fine clay – quite a step from previous techniques. Shapes included carinated
profiles. They also made votive offerings such as an earthenware head of a god dated to 2,000 BC
found in Girsu, the religious centre of Lagesh.

Mesopotamian plaque and figure, 2,000 BC courtesy Ifergan Collection

Foundation and wall cones, Mesopotamia
2,000 BC and Akkadian 2,200 BC - courtesy
Ifergan Collection and source Archaeological
Museum Istanbul
Inscribed wall cones were also found there. It is thought that some of the ceramic technology was
brought to Mesopotamia from the north – possibly by the Hurrians – together with warlike techniques
such as siege towers.
Several rulers followed Ur Nammu, but after 2,004 BC the region split back into individual citystates. Ur itself fell around 1,950 BC with an invasion by the Elamites after it was weakened by
several years of drought, famine and disease. An account of this event in Sumerian referred to as the
“Lamentation of Ur” has been found on clay tablets that are now in the British Museum. After the fall
of Ur III, two city-states, Isin and Elamite Larsa, vied for control, with Babylon remaining
independent. Around 1,766 BC Hammurabi, the king of the Amorites, brought the city of Babylon
back into centre stage (described later).
Many of the buildings at Ur, including the palace, were encased in or made of fired bricks, and
most have not been looted and re-used, so the remains are some of the best preserved in South
Mesopotamia. Of the 25 ziggurats in Mesopotamia and Iran, the one at the highest point of Ur is
probably the most complete. It is a three-storey mass of mud bricks faced with fired bricks set in
bitumen. It is recorded to have had a shrine and statue of a god at the top, but these are now lost. Ur
itself was abandoned around 500 BC as the river changed course.
Towards the middle of the 2nd millennium BC there was a number of regions with growing strength
and prosperity. Control of South Mesopotamia had moved north from Ur to Babylon and Babylonia
became the name of this region. The Assyrians started to become powerful further north around
Ashur, and even further north in Anatolia the Hittites appeared.

9.32 The Hurrians and Mitanni
The Hurrians were neither Semitic nor Indo-European in origin, and had their own Eastern
Caucasian language, so most probably came from north of the Zagros Mountains, perhaps present
Armenia or Trans Caucasus. Much of the time they were a widespread minority in various countries
in the Middle East, and arrived in Mesopotamia around 3,000 BC.

Khirbet Kerak pottery
They formed a few small city-states such as Yamkhad and Kirkuk and absorbed much culture and
technology from neighbours, such as writing from the Sumerians. Not a great deal is known about
them apart from their beautifully painted pottery that is found in Mesopotamia and East Syria. Early
examples dated to between 2,700 and 2,300 BC found at Khirbet Kerak are named after this
Palestinian city. Khirbet Kerak pottery is made as very distinctive jugs and jars, sometimes fluted. It
is highly burnished, slipped and decorated with sharply defined zones of red/brown and black,
sometimes with triangles and dots. Some of this pottery was imported probably from North East
Anatolia as well as being made locally.
There are two other later styles, prevalent from 2,000 to 1,500 BC, one called Nuzu ware had
finely drawn intricate white decoration on a dark (matt black or red) background or directly on to the
buff body, and featured wheel-made tall, slender, small-footed goblets and bottles.

Nuzi ware, sherd and pedestal goblet
- sources Danish university dig in Syria at
Tell Aushariye and University of Pennsylvania
At Nuzu, 4,000 cuneiform tablets were found written in Akkadian but with Hurrian names. The
other style is Khabur ware, named after the river in Northern Iraq. It was first found in Syria, but
spread throughout Northern Mesopotamia. It was wheel made, painted in single colours (red, brown
or black) and decorated with horizontal bands and geometric patterns of crosshatched triangles and
horizontal lines.

Khabur ware pottery
- source Polish
university
Also at this time potters were able to make small bowls using centrifugal force on improved
potter’s wheels.
At the time of Ur Nammu the Hurrians were trickling south and by mid 18th century BC, 30% of the

population of North Syria was Hurrian. On the decline of Babylonia, around mid 17th century BC,
they absorbed this northern part of the Babylonian Empire. Their literature was to have a profound
impact on the Hittites and later on the Greeks. The Hurrians were transformed by an influx of IndoEuropean Aryans around 1,600 to 1,550 BC. These were another offshoot of the main Aryan
migration south from the Russian Steppes in the 16th and 15th centuries BC. It was probably earlier
Hurrians who brought with them war chariots, which were now fitted with spoked wheels and were
lighter and faster. These Aryans developed into a chariot warrior caste of leaders and became the
elite or upper class. They adopted the Hurrian language but kept their earlier Aryan names. Around
1,550 BC the “new” Hurrians set up the Mitanni State, again changing the balance of power. Their
Empire absorbed Assyria for a time, and grew to cover Kurdistan, Syria and Palestine.

Map of Mitanni Empire - source Wikipedia
Javierfv1212

Pre Urartu beautifully decorated vase
- courtesy
Collector-Antiquities
During this period they seemed to have imported Cretan pottery skills and even experimented with
glazing technology. However, when the Mitanni collapsed glazing ceased in Northern Mesopotamia.
For decades the Mitanni, Hittites and Egyptians vied with each other for territory in Canaan.
Eventually the Mitanni became a pawn between the stronger Hittites and Assyrians and were
absorbed around 1,350 BC. The Urartu, a powerful Armenian kingdom in the 9th and 8th centuries BC,
were possibly descendants of the Hurrians, and produced some very decorative pottery.
2nd millennium BC

9.33 Egypt after the First Intermediate Period

Egypt had a huge influence on the Middle East right through to Islamic times. During parts of the
Middle and New Kingdom Periods it controlled significant areas of West Asia and had a major
impact on trade over an even greater area.
Although there was a wealth of subsequent artistic development in Egypt, it was predominantly
focussed on their vast knowledge of working with stone for buildings and decorative objects. They
were able to carve beautiful artefacts including vases out of a variety of different stone types. Pottery
was predominantly designed to meet specific purposes and its use expanded, as did body shapes and
decoration.

Dynasty 12, red burnished canopic jar
decorated in low relief UC16125 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
However, in common with the rest of the Middle East, it did not develop past high-fired
earthenware and fritware, as the link with high temperature kaolin-based clays was not made.
Fritware is a body containing quartz and clay with glass frit that has been added to reduce the fusing
temperature. Huge quantities of domestic pottery were produced, as well as the other major
application - to service religious and funerary activities with ritual pottery, such as the canopic jars,
Ushabti figures and vessels for food and drink offerings.
Along with faience, pottery was used in personal decoration, and again much was as amulets and
other devices to ward off evil spirits and promote good fortune. As scarab beetles were symbols of
the solar cycle and rebirth and associated with the creator god Khepri, many amulets and much
funerary jewellery were based on the scarab. A vast range of animal forms was used as inscribed
decoration on the scarabs.

Middle Kingdom, “Egyptian
Blue”, scarab seal UC60383 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
The Middle Kingdom from 2,055 to 1,650 BC was founded by Mentuhotep II (2,055-2,004), based
in Thebes as part of the 11th Dynasty, who reunited the whole of Egypt including Lower Nubia. In the
Old Kingdom Thebes was a small village, but now became the Southern Capital, second only to
Memphis. Initially the local god was Montu, the falcon-headed god, but in the 12th Dynasty he was
replaced with Amun, later the “king of the gods”. Huge fortresses were built in the Eastern Delta
Region and Nubia, south of Aswan, to defend the border and protect trade. The fortress at the second
cataract had walls 11 metres high and 5 metres thick.
As mentioned earlier regarding Phoenicia, the Egyptians used pottery as part of a ritual to bring
bad luck to anyone who might attack or offend them. To destroy their enemies by magic, they made a
number of vases or figures with hieratic inscriptions listing princes and countries to be destroyed if
they rebelled. They would be broken while a ritual spell (execration text) was being pronounced. A
large number of such pieces have been found in and around the Nubian fortresses as well as in Libya
and West Asia. The Egyptians also built “pylons”, which were large, often decorated, gateways. They
were primarily to show their control of important trade routes.

Middle Kingdom incised marl ware,
perforated bowl, Qena ware bottle and
highly decorated sherd UC43157, 8917 and
66655 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
After the regional variations that occurred during the First Intermediate Period, ceramics became
reunified. Dense bodied vessels made of fine marl clay were produced. The majority of vessels were
“thrown” on the faster wheels, and ceramic wheel heads were used similar to those in Minoan Crete.
When Mentuhotep II’s tomb was discovered, the funerary items included fine pottery bowls and
stands coloured in blue/green and a faience figure of a field worker, covered with a thick blue/green
glaze, detailed in black. Murals on his tomb walls show a variety of pottery bowls and spouted jars.
At this time the coffin within the tomb became made of wood moulded to the shape of the body, but
the box-like sarcophagus was still used as an outer container, depending on the wealth of the
deceased.

Middle Kingdom soul houses, with modelled

and relief offerings UC18403, 10711 and
18400 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Pottery “cones” similar to those in the Uruk and later period in Mesopotamia were used as
decoration in tombs of the elite. Poorer people buried in simpler graves would have a pottery model
of a chapel, known as a soul house, placed on their grave so that offerings could be left.
Mentuhotep III (2,004-1,992 BC) rebuilt the administration and put in place new Nomarchs. He reexpanded the Empire, and as in the Old Kingdom they “exploited” the countries of West Asia, but
were unable to control them for extended periods. However, Nubia was closely controlled with
additional fortresses, as they feared a revolt might interrupt their supply of gold. This period became
a golden age for Egyptian pictorial art and much more literature was produced than in the Old
Kingdom.
The 12th Dynasty started in 1,985 BC with Amenemhat I, probably vizier to Mentuhotep IV. In this
period sons often co-ruled with fathers, further complicating dating. Trading with the Aegean Islands
and Byblos resumed, and some Egyptian pottery used in trade has been found in Crete dated to the
reign of another great king Senusret III (1,874-1,855 BC). Although the Minoan culture on Crete
shows unmistakable signs of Egyptian influence, not that many Egyptian objects were found there.
However, a greater number of Minoan polychrome-decorated ceramics have been found in Egypt, for
example, a collection at Howwra in the Fayum Oasis. Also a magnificent bowl was found in a tomb
at Abydos that is now in the Ashmolean Museum, Oxford. Senusret III forged commercial links with
Syria and Palestine as far north as Ugarit, and Egypt’s influence spread to North Anatolia.
Considerable tribute was received.
Potter’s wheels now had a taller axis pole and even with a simple wheel this had more momentum,
was faster, and could spin off stored energy. It is possible extra weight was added to the wheel head
to increase the momentum.
Also in the 12th Dynasty they made many more burnished marl jars to imitate alabaster. Incised and
applied decoration included straight and wavy lines together with lozenges and cross-hatching.

Dynasty 12, white slipped pot
with appliqué pellets and
incised lines UC18377 Copyright of the Petrie Museum

of Egyptian Archaeology, UCL

Dynasty 12, dish with long spout and red
slip decoration UC18470 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL

Dynasty 12, incised jar with 4 spouts
UC18389 - Copyright of the Petrie
Museum of Egyptian
Archaeology, UCL
Bands of red, black or white colour were applied to the body or rim. There were jars with four
spouts, pedestalled cups and flared-necked vases.Some vessels were shaped as women with applied
faces and arms.

Dynasty 11, woman shaped
vessel in mourning UC16126
- Copyright of the Petrie
Museum of Egyptian

Archaeology, UCL

Dynasty 12, flared neck red ware, cylinder
vase and globular pot UC18454 and 16137 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

Dynasty 12, red slipped stemmed cup
UC18448 - Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
Toys were made cheaply from clay by local potters, also games boards and pieces, loom weights
and even rat traps.

Dynasty 12, toy rattle and top UC30028 and
43162 - Copyright of the Petrie Museum of
Egyptian Archaeology, UC

Dynasty 12, gaming board UC16722 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

Middle Kingdom loom weight UC21286
- Copyright of the Petrie Museum
of Egyptian Archaeology, UCL

Dynasty 12, Rat trap UC16773 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
At the 2nd cataract in Lower Nubia pottery sinkers were used by the local fishermen to sink their
nets. Open bowls were made as grave goods, decorated inside with polychrome after firing, now
including Azurite blue. The decoration included humans, birds, plants, stars and geometric patterns.
Ceramic offering dishes decorated with animals and food were partitioned for different food and
drink offerings. Painted and glazed red ware “Hes” vases were used to contain purified water in
rituals. Clay coffins were used having lids with anthropoidal (human) features. Large pottery vessels
were used to bury infants. The tops were broken off to allow access for the small body.

Dynasty 12 net sinker UC43099 - Copyright

of the Petrie Museum of Egyptian
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Middle Kingdom offering tray
UC38993 - Copyright of the
Petrie Museum of
Egyptian Archaeology, UC

Middle Kingdom blue/green
glazed “Hes” jar UC45756
- Copyright of the Petrie
Museum of Egyptian
Archaeology, UCL
The last ruler of the Twelfth Dynasty was a woman, Sobekneferu (1,799-1,795). After her death,
Egypt declined under a number of weak leaders of the Thirteenth Dynasty and native Egyptians started
to retreat southwards. In the Capital of Kushite Sudan, Kerma, around 1,750 BC, they were using
alkali glazes on many stone and quartzite objects. The glazes were typically blue using copper, and
were used on stones up to 1m diameter. Apparently they never thought of using it on earthenware.
In the 13th Dynasty Egyptian potters made shallow dishes inscribed at the centre with fish, and
vessel shapes included fish and birds, as well as continuing to make beautiful cylinder seals and
scarabs.

Cypriot painted white ware tankard
1,800-1,700 BC and bichrome jug UC18961 source Guzelyurt Archaeological Museum and
Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
Towards the end of the 13th Dynasty, the people of the Eastern Delta broke away and were ruled
separately by minor kings of the Fourteenth Dynasty. Many foreign workers had immigrated to Egypt
to improve their lot, and the Asiatic Hyksos peoples from Syria, Palestinians, Hurrians and others
slowly expanded their influence over the Delta Region after 1,770 BC. By about 1,730 BC the
Hyksos started to occupy and develop a new city, Avaris, on the base of an old town in the Delta
Region (located near Tanis, but nothing now remains). Around the time Egypt declined in the middle
of the 17th century BC, the Middle East was very warlike with several large armies on the move.
The Middle Kingdom formally came to an end in 1,650 BC, followed by 100 years of disunity (the
Second Intermediate Period). The Hyksos entered Egypt in large numbers and united with those
already in the Delta Region. Much information has been found of this time from inscriptions on
scarabs and paintings in mortuary temples. They brought with them much superior fighting equipment,
such as improved bronze weaponry and compound bows, and the Mesopotamian two-wheeled chariot
now drawn by a horse rather than a donkey. This was the first appearance of horses in Egypt and was
first depicted in Egypt in the mortuary temple of Thutmose II. The Hyksos set up a capital at Avaris
and then seized Memphis, and ruled as kings of the 15th and 16th Dynasties, while the Egyptian rulers
of the 13th Dynasty returned to Thebes to rule there as the 17th Dynasty. The Nubians also revolted,
set up their own kingdom and formed an alliance with the Hyksos. For several decades there was
peace and the Hyksos took on much of the Egyptian Culture, taking Egyptian names, using Egyptian
hieroglyphics, building temples, statues and supporting artisans, and trading internationally including
with the Hittites in Anatolia.
The Hyksos brought their own style of pottery (Tell el-Yahudiyeh ware) that was produced in Egypt
during the Second Intermediate Period. Typically small black/brown ware jugs were made with
lustrous burnished surfaces incised with zigzag lines and dots filled with white (gypsum) paint.
Although an imported technique, most of this ware was made in Egypt and exported to several
countries including Cyprus.

Tell el-Yahudiyeh ware Dynasty 15 juglet
and duck jug UC13455 and 13479 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
Peace did not last long and in 1,570 BC the Hyksos ruler picked a fight with the Thebans allegedly
over the killing of sacred hippopotamuses. In the ensuing battle the Theban king, Ta’o, was killed, but,
after a lull, his successors, brother Kamose and son Ahmose retaliated and drove the Hyksos out of
Egypt and through to Southern Palestine. This period had shown a very similar pattern to the First
Intermediate Period, with weak native rulers, intruders from Palestine into the Delta Region and Nile
Valley, then Theban Princes pulling the natives together, expelling the foreigners and ushering in an
epoch of immense power and prosperity. A recent theory suggests that the turmoil caused by the
eruption of the volcano Thera also might have triggered a significant change in the balance of power
between the Empires at this time.
Thus began the 18th Dynasty and the New Kingdom. The latter prospered for about 500 years, from
1,550 to 1069 BC. The New Kingdom was the last glorious period of ancient Egypt. Previously, in
the Old and Middle Kingdoms, the Pharaohs were usually too aloof to have accounts written of their
exploits, but this changed by the 18th Dynasty when much more material appeared. The information
was often inscribed on stone stelae (the free-standing, inscribed, stone monuments) relating important
happenings.

A stele
Ahmose (1,550-1,525 BC) kept the administration much as it had been in the Middle Kingdom, but
replaced Nomarch families with his supporters. The priority of the first three kings was to conquer
Nubia and carry out raids into East Asia to destabilise it. So within 50 years the Egyptians had
extended their boundaries well into Nubia in the south and to Syria in the north. They were
particularly keen to have a buffer to stop the Asiatics from returning, particularly the menacing
Mitanni and Hittites. International trade grew via Byblos as Phoenicia again became part of the
Egyptian Empire.
In the New Kingdom, Egyptians were able to procure considerable tribute from their vassal
countries, as well as technology and culture. Examples of the tribute from Syria included fantastically

shaped vases of Cretan origin. They also prized Hurrian ware and distinctive pottery from Cyprus.

Cypriot white slipped spouted bowl
1,450-1,225 BC and 16th century
BC Syrian vessels - source St Barnabas
Archaeological museum, Cyprus and Dynasty
18 Cypriot wheelmade burnished
“spindle bottle” UC13406 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
Although there were peaks and troughs, this was in general a time of unprecedented luxury and
refinement for kings, nobility and governing classes. During the New Kingdom more emphasis was
put on building temples for the gods. They were usually made of carved stone and contained stone and
wood statuary, inscribed stelae and included precious materials in the inner areas. From the start of
the New Kingdom, Egyptian Kings had stopped building tombs in the shape of pyramids as they were
constantly raided by tomb robbers. From this time they were buried in the foothills west of Thebes in
elaborate tombs cut deep into solid rock accessed by a narrow sealed tunnel. There was usually a
series of buildings, pylons and obelisks on the surface. However, private tombs of officials were now
small but elaborate structures with a small steep-sided pyramid. Within it there would be a niche
containing a stela. Officials who could not afford a fancy stone sarcophagus might use a pottery one.
An example in plain red had a lid separated into two sections, the top section depicting a face in
relief, coloured in yellow slip. On its reverse were found finger marks of the potter made as he
modelled the face, probably using a mould. Pottery models of coffins and other funerary items were
also found in these tombs.

Dynasty 18, sherd from decorated coffin,
face from coffin, model coffin and Hes
vase UC7723, 19027, 16405 and 19163 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
As before, a large number of 6-10” long pottery “cones” might also appear as decoration on the
façade of tombs at this time, not too dissimilar to the earlier Mesopotamian ones. However, now their
blunt ends were covered in informative inscriptions including the names and titles of the buried
officials.

Dynasty 18 funerary cone UC37620 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
The 18th Dynasty itself lasted until 1,295 BC. King Thutmose I (1,504-1,492 BC) was a military
commander and not of a royal family, however, by his marriage to a royal princess he was able to
legitimise his position. He had a well-organised army that at this time contained many captive
foreigners (they were also used in dangerous trades such as quarrying).

Figure of captive UC15816
- Copyright of the Petrie
Museum of Egyptian
Archaeology, UCL
He pushed the Egyptian boundary to the third cataract in Nubia, and then, via Byblos, to the banks
of the Euphrates in West Asia, confronting the Mitanni and gaining control of much of Syria including
the important trade routes. Thutmose I then withdrew, leading to constant erosion of the boundaries of
the Empire as vassal states switched allegiances under pressure, allowing the Mitanni to expand for
some 40 years.
Thutmose III (1,479-1,425 BC) ruled jointly with his aunt, Hatshepsut, but was well in her shadow
until 1,458 BC when he took over. He had to win back all the West Asian territories, which he did by
defeating the king of Qadesh and the Mitanni allies at the battle of Meggido in 1,457 BC (his 22nd
year).

Green scarab referring to Pharaoh Thutmose
III’s battle at Qadesh UC12034 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL

He re-captured the city of Qadesh 8 years later and he followed up with 15 more campaigns,
including crossing the Euphrates and destroying many Mitanni cities, to retain control in West Asia.
After each campaign his armies returned with large quantities of food and goods. Towards the end of
his reign Thutmose III received tribute from several countries including Babylonia, Assur (Assyria)
and Anatolia (the Hittites), as they all valued Egypt controlling the Mitanni. The Egyptian Empire in
West Asia reached its greatest extent at this time. In particular, the conquest of Cyprus gave access to
its pottery designs that had a significant effect on Egyptian potters.
Thutmose III was technically the first Pharaoh, as it was from his reign that the term regularly came
into use, seldom before that, although now we often refer to earlier rulers as Pharaohs. The title
Pharaoh is derived from the Egyptian for “Great Estate’ and refers to The Royal Palace as an
institution. Thutmose III was a practised potter, botanist and writer.
The Hittites became a growing threat so the Mitanni sued for peace with Egypt and a fixed
boundary was agreed, leading to peace for some 65 years. A little later Thutmose IV (1,401-1,390)
married the daughter of a Mitanni prince reinforcing the agreement. So Pharaoh Amenhotep III
(1,390-1,352) inherited a peaceful kingdom allowing him to build many sumptuous monuments. It also
allowed time to be spent on technical developments such as the first water clock that was devised
during his reign. However, within some 70 years of Thutmose III’s death, the latest superpower in
West Asia, the Hittites, had systematically annexed all of Egypt’s vassal states in West Asia. The
problem was exacerbated by Pharaoh Akhenaten (1,352-1,336 BC), who had little interest in foreign
affairs, as he was preoccupied with internal religious turmoil. He tried to force Egyptians to worship
one god, Aten - the sun god, rather than their chosen one (each city had its preferred god from the
pantheon).
The relationships between the various countries at the time of Amenhotep III and Akhenaten were
well illustrated by a cache of 380 clay tablets to and from the leaders of Byblos, Mitanni, Assyria,
Babylonia and the Hittites. They were written in cuneiform script in the Babylonian language
(Akkadian) that was the diplomatic language of the time. They were found in Tell el-Amarna,
Akhenaten’s new capital 190 miles south of Cairo, which he built to honour Aten. It was huge, six
miles long and three wide, with the temple to Aten half a mile long. At its height it housed at least 6
pottery kilns. The cuneiform correspondence is known as the Amarna Letters and covers several
hundred years of records. Early ones between Amenhotep III and Tushratta, king of the Mitanni, were
cordial and concerned the Pharaoh’s marriage to Tushratta’s sister and daughter. One recorded the
Hittite king Suppiluliumas congratulating Akhenaten on his succession, politically putting pressure on
the Mitanni. In later ones the Mitanni were pleading with the Egyptians to help them battle the Hittites
Because of the need to maintain proper succession (or the appearance of it), or to appease the high
priests and population, Pharaohs erased some inscriptions relating to prior rulers and replaced them –
some were even restored by even later Pharaohs. On Akhenaten’s death, Tell el-Amarna was
abandoned as Capital and Royal Residence, and after a few years its population also left, making it a
frozen time capsule for archaeologists. The high priests declared his reign heretic; accordingly
following Pharaohs erased much of his legacy - images and stelae.
Although the next Pharaoh, Tutankhamun (1,336-1,327 BC), had a very short reign and achieved
little, the treasures of his tomb are particularly well known. Fortunately Tutankhamun’s tomb had not
been discovered by tomb robbers as it’s entrance had been obscured some 200 years after sealing by

rubble from nearby building works for the tomb of Ramesses VI, preserving it for thousands of years.
Egypt’s fortunes changed again when another ex-general became Pharaoh Horemheb (1,323-1,295
BC). He re-established Egypt’s power against the Hittites, reconquering Canaan, and appointed
another, rather short-lived general as his successor – Ramesses I (1,295-1,294 BC). This pharaoh
started the 19th Dynasty and the famous Ramesside Period. He was followed by his son Sethos I
(1,294-1,279 BC). To gain political support he restored many of the inscriptions previously damaged
by Akhenaten. The next Ruler was Ramesses II, the Pharaoh known as ‘Ramesses the Great”, who
ruled for 66 years from 1,279 to 1,213 BC. He is also known as the “Greatest Builder of Them All”
as he built so many monuments over this time and still had time to father over 100 official children.
His most noted buildings are his mortuary temple at Thebes that resembled a large city, his temple
and the smaller but unique one for his favourite wife (of eight) Nefertari that were cut into the rock at
Abu Simbel in Lower Nubia, the exquisitely decorated tomb for his wife at the Valley of Queens and
a completely new Capital city called Pi-Ramesse (city of Ramesses) in the Delta probably on the site
of Avaris, which had been razed after the Hyksos. The city was decorated with some splendid faience
tiles.

Dynasty 18, blue faience tile - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
Illustrations on faience plaques in Ramesses tomb included Asiatic prisoners. In the 1960’s the two
temples at Abu Simbel were moved to higher ground to prevent them being flooded by the rising
waters of the Aswan High Dam.
Tombs of provincial officials were cut into rock, both vaults and chapels. They would typically be
in cliff faces facing the Nile or a wadi.
Ramesses II is noted for his battles in West Asia. The Egyptians were good at improving
technology if not devising it. They took the bow and the chariot from Mesopotamia and improved
them so they were much superior to those used by their enemies. They had bows that could fire
arrows lethally to 175m and exceptionally as far as the length of three football fields. His welltrained army moved back into Phoenicia and Syria where it confronted the Hittites moving south and
in 1,274 BC fought them at the “Battle of Qadesh”. This city was fought over often, as it was an
important centre on the trade route from the Euphrates to the Mediterranean. Both sides claimed
victory, and there are many accounts as poems, epics and stelae glorifying the Egyptian success and
the part Ramesses II played in it, but Akkadian cuneiform accounts found in the Hittite Capital make it

clear that the Egyptians, and Ramesses himself, had a lucky escape. However, it stopped the
previously inexorable expansion of the Hittite Empire, as it led to the “Peace Treaty of Qadesh”
signed around 1,269 BC between Ramesses II and Hattusilis II that was the first recorded one in
history.

Akkadian cuneiform Treaty of Qadesh source Archaeological Museum, Istanbul
For this reason a copy is enshrined in the United Nations building in New York. The original treaty
was apparently inscribed on silver tablets, but these are lost. Copies were written on clay tablets and
stelae in the languages of both parties, and different parts have survived of both. However, the main
reason for the treaty, which led to 80 years of peace, was to join against the growing threat from the
Assyrians, who had already conquered the Mitanni, latterly a Hittite ally. The alliance was later
consolidated by the marriages of Ramesses II to a Hittite Princess in the 33rd and another in the 44th
year of his reign.

Scaraboid, one side with name of Ramesses
II, other with name of a Hittite princess,
daughter of ruler of Kheta UC61396 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL, and a papyrus fragment
referring in hieratic to the same wife
Ramesses II reorganised the Canaanite cities and dispossessed many of the people, who Egyptians
called the Hapiru (Hebrew). They were driven into the Judean hills, became pastoral and founded
Israel. Tribute from Canaan included wood, silver, copper, tin, cattle, incense and wine. Ramesses II
also extended the Empire to the 5th cataract in Nubia.
Many prisoners were taken in this period and recruited into the Egyptian army. One force of 5,000
included 520 Sherdan, 1,500 Libyans and 880 Nubians. Ramesses II also successfully contended with
attacks in the Delta Region from the king of the Lebu (Libyans) together with an early phase of the
“Sea People” (the Meshwesh possibly from West Anatolia) who had settled in Libya. Surprisingly
some of these people had pale skins, red hair and blue eyes. It was around this time that the Sea
People started to have a dramatic effect on the Eastern Mediterranean.

9.34 New Kingdom Pottery

Dynasty 18, large wine jar, storage jar on
stand and wheel made squat storage jar
with open lotus decoration UC19192, 42210
and 8699 - Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
By the start of the New Kingdom, typical pottery food and drink containers included large vessels,
small jars and bowls, jugs and mugs. Small jars from 3” high would be used for perfume or oil while
large jars up to 3 or 4 feet in height held grain, cooking/eating oil, water, beer or wine.
There were also immense storage jars that the Greeks called “pithos”, typically 6 feet in diameter
and made of coarse pottery that was used as a cellar to store meat and other foodstuffs. Wide shallow
pottery bowls bore food such as eggs, bread, fruit (grapes, dates and figs), vegetables (lettuce,
onions, turnips and beans), meat, fish and fowl.

Dynasty 18, wheel made red ware dish from
Thutmose III temple, Naqada UC15886 Copyright of the Petrie Museum of Egyptian
Archaeology, UCL
Small pottery jugs, bottles and probably small jars held beer, wine or water at the table to fill the
mugs and small drinking bowls.

Dynasty 18, burnished, cream slipped

decorated jug and red slipped bottle
UC19170 and 19048 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
Painted, rather than incised, pottery became more popular. Scenic decoration was applied after
firing on the plain red body, or red slipped pots, in black, brown, red and blue, mainly for funerary
use. In Upper Egypt black ware was popular in the early 18thDynasty. From 2,000 BC some blue
azurite pigment had been used after firing. In the New Kingdom, blue painted pottery based on cobalt,
thus usable before firing, became fashionable and more common.

New Kingdom fragment of glass bowl showing
Mesopotamian influence UC22238 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
The blue cobalt pigment was often prepared as a glass frit. The indigenous cobalt may have come
from alum deposits near the Kharga Oasis, but the very sophisticated cobalt spinel (cobalt aluminate)
needed kiln temperatures to produce. The technology of glass production became practical at this
time, but it was used for small, expensive, items, also often coloured blue, but the technology
developed to increase the colour range.

Dynasty 18 sherds, blue, red and black on
orange bodies, papyri and lotuses, and
petals and lotus flowers UC2300, 24634 and
24556 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Pottery with blue slipped ground also became popular. Pottery chalices representing half-closed
lotus flowers, some rare ones having a square mouth, were used for cult purposes in funerary rites
and are depicted in drawings on tomb panels.

Dynasty 18, Painted blue, red,
pink and black, handle with head of
Hathor, ear stud and sherd from box
UC15941, 38280 and 2312
- Copyright of the Petrie Museum
of Egyptian Archaeology, UCL

Dynasty 18, jars with cream grounds
painted in blue, red and black UC24541 and
19122 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
This was the time when the dead were often wrapped in nets made from multi-coloured pottery and
faience beads and bugles with amulets attached. Ushabtis, now often wearing long wigs, were
sometimes inscribed with extracts from the ‘book of the dead”, which contained 190 chapters of
instructions for the dead to avoid problems in the netherworld. The fantastic collars or pectorals
were from this period, some formed from glazed pottery ushabtis.
In the New Kingdom, potter’s clay was often a mixture of Nile clay, limestone and straw, or other
vegetable matter, and sand. The potters also used mixtures of Nile and marl clays. The manufacture of
amphorae for storage and transport became specialised in terms of clay types, surface treatment and
shapes. “Potmarks” were used that may have indicated contents, capacity or potter’s identity. With the
stronger political and commercial connections abroad, large quantities of pottery vessels arrived in

Egypt related to the trade in goods such as wine and oil with Cyprus, Crete, Greece, Levant and
Sudan. This had a considerable influence on local potters, introducing many more forms and designs
of decoration including white slip ware from Cyprus. In the 18th Dynasty Egyptian potters made
amphorae imitating those from the Levant including their style of handles.

Magnificent glazed pottery pectoral
featuring ushabtis UC27793
- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL

Dynasty 18 Ballas ware
amphora UC19158
- Copyright of the
Petrie Museum of
Egyptian Archaeology,
UCL

Dynasty 18 Cypriot juglet and
Mycenaean stirrup vase UC13431
and 16631, (Copyright of the Petrie
Museum of Egyptian Archaeology,
UCL), Mycenaean beaker
1,400-1190 BC, source St Barnabas
Antiquities Museum and wine strainer
from N Israel 1,550-1,200 BC
courtesy Aweidah Gallery
Fine New Kingdom pottery, usually of marl clay, was decorated before firing with elaborate
designs in red, brown and black. Manufacture was restricted to the main administrative and palace
centres of Amarna, Luxor, Memphis and Qantir (Pi-Ramesse) from where it was distributed.
Geometric bands separated scenes that included flowers and horses. Red, black and blue paint was
also used on a light reddish or cream slip before firing using both types of clay. Decoration of the
vessels included human figures, birds, cattle, fish, gazelles, ibexes, horses, cats, flowers and
hieroglyphics. The animals were usually depicted in lively postures. From the second half of the 18th
Dynasty very large jars were produced together with slender amphorae, tall one-handled bottles and
pilgrim flasks using polished/burnished cream-bodied marl clay.
The light coloured surface layers of marl clay are a firing feature, not produced by slip. Large pots
were often made in two parts, the base and middle, and the top and rim. In use, the necks of vessels
such as amphorae were sealed with blobs of raw clay to prevent spillage, evaporation and
fermentation. These “bungs” were often stamped to identify ownership, contents or a phrase seeking
good fortune.

Dynasty 18 sherds, running calf
and birds UC19110 and 24661
- Copyright of the Petrie
Museum of Egyptian
Archaeology, UCL

New Kingdom marl clay juglet,
cream slip and burnished
UC66329 - Copyright of the
Petrie Museum of Egyptian
Archaeology, UCL

Dynasty 19, four fragments of

sealing clay with message
“Ramses beloved of Amun”
UC69594 - Copyright of the
Petrie Museum of Egyptian
Archaeology, UCL
In the 19th and 20thDynasties polychrome became more popular with the paint applied before
and/or after firing. Some jars and handled vessels were coloured after firing with polychrome on
their exteriors over a white gypsum coating adding greens from copper and yellows from iron. As it
did not wear well they were less popular and were reserved for festive occasions and as tomb
furniture. Very complex decorative vessels were produced using a combination of many techniques.

New Kingdom, animal head from
marl vessel, probably a spout
UC60041 - Copyright of the
Petrie Museum of
Egyptian Archaeology, UCL

Dynasty 18, lid of a canopic jar
UC30100 - Copyright of the
Petrie Museum of Egyptian
Archaeology, UCL
They made some very fine quality marl-bodied, decoratively shaped items including figure vases
modelled as gods, women (nurses), musicians, animals and birds using a very high level of technical

ability. They were mainly made in two or more parts in moulds, although some were by hand, and
then joined together and usually covered in a polished red slip. Some are considered to be the finest
pottery from ancient Egypt. The same techniques were used for the human, animal and bird-headed jar
lids.
Some shallow bowls were decorated to resemble ducks, modelled with a head one side and tail
the other. Garlands of flowers used during festivities probably inspired floral motives painted around
pots. They also started to model the vessel wall, manipulating it while wet to achieve faces and other
depictions both outward and inward. Ceramic moulds were used to make pottery and faience amulets
and necklace pieces.

New Kingdom, child’s coffin, broken
rattle with pellets and ear plug UC19161,
59266 and 42890 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
Papyrus remained expensive, so alternatives were still used to write on instead – particularly
potsherds. Thousands have been found in places such as the workmen’s camp for Ramesses II’s tomb,
many of which have not yet been published. Their initial purpose was as draughts of hieroglyphics to
be inscribed in stone, but they also contained information on literary, magical and religious topics;
barter; payment of wages; bills for corn or copper; lawsuits and even the hire of donkeys.

Hieratic on sherds, 6 lines part of story
of Isis and Ra, and 4 line letter from an
army scribe UC39610 and 39646 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UCL
Merneptah, the ruler who followed Ramesses II from 1,213 to 1,203 BC, also had to defend the
Delta Region from the Lebu and Sea People. Ramesses III (1,184-1,153 BC) was the second Pharaoh
of the 20th Dynasty and the last really strong Pharaoh. He was able to drive off two major, direct
attacks of the “Sea People” by land in Palestine and one by sea off the Delta Region, so they were

forced to retreat and settled further north in Palestine, Lebanon and Syria. He also took many
prisoners for the army and construction, and although they were branded, they were absorbed into the
populace. Later they were to accelerate Egypt’s decline.
The government was still responsible for supplying people with provisions from the temple
storerooms, but towards the end of Ramesses III’s reign this proved very difficult. A great deal of
information of this period was contained in “Papyrus Harris No I” in the British Museum. It is the
most magnificent of all Egyptian State Archives, being 133 ft long, 16.5 inches wide containing 117
columns of hieratic writing. At this time the tombs of ordinary villagers contained little jewellery, but
quantities of faience and local pottery including vessels based on imported techniques or having
Mediterranean-style decoration.
After the death of Ramesses III in 1153 BC there followed a number of weak Pharaohs with short
reigns, who had become less powerful than the Theban High Priests. Subsequent opportunistic attacks
from the Sea People in the Levant and from the Libyans sapped Egypt’s strength and its power over
Syria faded, cutting off sources of many previous imports. Nubia had already emerged as an
independent kingdom, led by Nubian Kushite priests, who were to start a Royal Dynasty in the early
9th century BC. They established a capital at Napata near the 4th cataract. With the death of Ramesses
XI in 1,069 BC the New Kingdom ended and Egypt split up again, starting the Third Intermediate
Period that lasted until 747 BC.
Undoubtedly, many king’s tombs would have been as rich or richer than Tutankhamun’s, but for the
enterprise of grave robbers, and efforts were made to guard the necropolises from early times.
However, grave robbing became prevalent after the death of Ramesses III, and after 1,069 BC it
became an industry, so much so that the residual effects of many tombs, mainly coffins and mummies,
were gathered together by the Theban High Priests for safety in secret burial chambers. One such was
a shaft tomb at Dier el-Bahri containing the mummies of 12 Theban kings and over 100 queens and
princes, together with high priests and priests of Amun, as well as funerary equipment. Another
nearby cache contained 153 coffins, boxes of Ushabti figures including Osirian statuettes enclosing
papyri (Osiris was a very early god of the afterlife)
During this period of disunity, kings of the 21st Dynasty ruled North Egypt from Tanis in the Delta
Region from 1,069 to 945 BC. Previously Pi-Ramesses had been abandoned as the river changed
course, so Tanis was built using Pi-Ramesses as a quarry providing worked stone, hence its
disappearance. In parallel, High Priests of Amun in Thebes held sway in South Egypt. However, a
Libyan general called Herihor took control as High Priest there in 1,080 BC and adopted all the
trappings of a Pharaoh. There was a period of peace between North and South helped by
intermarriage between the rulers’ families. However, in 945 BC the powerful Libyans in the Delta
Region seized power and their Meshwesh leader Sheshonq I founded the 22nd Dynasty. He appointed
his son, Osorkon I, Governor of Upper Egypt, so Egypt again became unified. There is not a lot of
information on the 22nd Dynasty rulers apart from that in the Tombs of the Apis Bulls, where there
were huge sarcophagi containing the mummies of 64 sacred bulls. (Apis or Hapis was a bull god).
Trade links were re-established with Byblos and campaigns waged in Canaan, including in 930 BC
the looting of Jerusalem - the spoils and tribute swelling their coffers. The Libyans happily adopted
the culture and clothing of the Egyptians. Their rule did not last long, as the various relatives of the
Pharaoh who were in control of the cities vied for independence so around 820 BC the State broke up

again, with separate rulers north and south, with the 23rd Dynasty ruling Upper Egypt. The 24th
Dynasty was brief and ruled the West Nile delta from 732 to 720 BC.

Dynasty 22 Bes vessel UC2888
- Copyright of the Petrie
Museum of Egyptian
Archaeology, UCL
In the period following the demise of the New Kingdom, decoration on pottery became scarcer,
sometimes just a roughly applied white spiral. Jars with simple images of the god Bes (a grotesque
and ferocious dwarf) appeared in the Third Intermediate Period. Other pottery vessels were
relatively well made if plain.

Third Intermediate, chamber pot, bowl with
four loop handles, small amphora and
Ballas ware jar, UC66910, 19220, 42271 and
19225 - Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Funerary pottery continued unabated and included fertility figures lying on beds as well as amulets.

Third Intermediate, fertility figure and
moulds of sons of Horus – human,
falcon, jackal and baboon UC8649
and 55207 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
From about 860 BC the Nubians started to expand Napata and use it as a rallying point. Their long
interaction with Egypt had caused them to develop a very Theban Culture and they were unhappy that
Libyans were ruling Egypt. This period of disunity in Egypt allowed the Kushite ruler, Piankhy (747716 BC), king of Napata, to move north, capturing Thebes, Memphis and Heliopolis in 726 BC.
Having gained control he returned to Napata. Throughout the first millennium BC, the priesthood built
up power so their hierarchical administration survived each wave of invaders, and the Egyptians got
used to self-administration with overlords. Usually the invader maintained the Culture of Egypt,
appointed traditional Pharaohs and life for the majority went on as normal. Following this pattern,
Piankhy’s brother, Shabako, went on to overpower all the Northern forces by 711 BC, and reunified
Egypt under the 25th Dynasty as Pharaoh. The Nubian Kushites ruled Egypt until around 670 BC. The
start of the 25th Dynasty also started the Egyptian “Late Period” (747 BC to the Romans in 30 BC).
During this “Late Period” tombs for officials changed again and were vaults cut into rock with brick
superstructures.
While Egypt had been looking inward, Assyria had grown in power and by 732 BC its leader,
Tiglath-Pileser III, was threatening Egypt. However, Egypt had become strong enough around 703701 BC to join a coalition with Canaanite countries and drove the Assyrians out of Palestine and
Syria. In the reign of the Assyrian leader Sennacherib (705-681 BC) Assyria attacked Egypt’s vassal
states in Lebanon, particularly the Phoenician coastal towns. The Philistines asked Egypt for help, but
it was inadequate. However, Sennacherib was murdered, causing a civil war in Assyria, giving Egypt
a breathing space.
However, it did not last long and in 674 BC Esarhaddon (681- 669 BC), son of Sennacherib,
attacked Egypt, but was driven back. He tried again in 671 BC and successfully reached Memphis
where he set up the new ruling class (26thDynasty), with Necho 1 (672-664 BC) as Satrap
(Governor), but the Egyptians quickly drove these rulers out. Esarhaddon returned to Egypt but died
suddenly in 669 BC. His son Ashurbanipal (669-627 BC) took up the reins and started hostilities

against Egypt in 667 BC, and after several battles re-took Memphis in 666 BC. He reinstalled the
rulers in the Delta Region (based in Sais) and drove the Nubians back to Aswan, ending the Nubian’s
25th Dynasty. Ashurbanipal then left the Saite king in charge and returned to Nineveh. Again the
Egyptians rebelled, so in 663 BC Ashurbanipal returned, crushed the Egyptian forces and sacked
Thebes, carrying away vast booty. He had some of the ruling class killed and set up a powerful
garrison of troops in Memphis and another Satrap, Necho I’s son Psammetichus 1 (664-610 BC), in
Athribis, the new capital, 65km north of Cairo. A cuneiform clay cylinder relates these battles from
an Assyrian point of view, and a stele at Gebel Barkal from Egypt’s.

Late Period double handled drinking cup or
Kantharos and two Dynasty 26, Greek
amphorae found in Egypt UC71982, 16392
and 19248 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
Psammetichus I moved the capital back to Sais as the local leaders in Athribis were hostile to him.
The Saite king was very “Egyptian” in culture even though he had Libyan ancestry, so he was always
looking for an opportunity to regain Egyptian control. Psammetichus I attacked the Assyrian garrison
in 657 BC, after which the Saite leaders in the Delta were able to resume control, as the Assyrians
had greater problems with a civil war at home and a war with Elam. He negotiated with the Theban
high priest and by 652 BC obtained agreement to rule all Egypt, starting the 26th Dynasty (672-525
BC). His rule spread from the Mediterranean to the first cataract.
The Saite kings encouraged a huge influx of immigrants from the northeast, including Syrians, Jews
and Carians, as well as from the Greek colony of Ionia, to help quell their local enemies. In
particular, Greek colonists arrived in numbers and were particularly used as mariners and ship
designers in the Egyptian navy. In 654 BC the Lydians asked Egypt for help against a Cimmerian
threat in exchange for Greek soldiers from that part of Ionia under Lydian control, further increasing
the Greek population in Egypt. Those Greek troops used by Egypt in the Levant between 625 and 600
BC brought their own pottery that has been found in coastal towns such as Ashdod (one of the five
major Phoenician cities) and in the Negev, as well as in Egypt itself.
In West Asia, after Ashurbanipal’s death in 627 BC the Assyrian army was defeated by the
increasingly powerful Chaldaean Nabopollassar of Babylon. Egypt was afraid of the “illiterate

barbarians” (Chaldaeans, Scythians and Medes) and so began to support the Assyrians as the lesser
threat! However, Nineveh fell in 612 BC. The Egyptians under Necho II (610-595 BC) tried to help
them and to reassert their power by returning to Palestine in 609 BC. However, after four years the
new powerful Babylonian king Nebuchadnezzar (605-561 BC) drove them out of Palestine. He
continued south but was stopped by the Egyptian army at its border in about 600 BC and
Nebuchadnezzar returned to Babylon.
Necho II was the Pharaoh who commissioned the Phoenicians to sail round Africa, using trireme
(three rows of oars) ships designed by Greeks. They set off from the Red Sea and 3 years later
arrived at Gibraltar, (the “Pillars of Hercules”). He also built a canal from the Nile to the Red Sea to
promote trade, a forerunner of the Suez Canal, (although previous ones had been built, for example,
by Ramesses II.
Pharaoh Apries, (589-570 BC), tried to help Judah against the Babylonians, but failed and
Jerusalem was destroyed in 587 BC. There was a civil war in the Delta Region around 570 BC over
the presence of so many Greek immigrants in Egypt. Pharaoh Amasis (570-526 BC), a skilful
politician who deposed Apries, set up a wholly Greek town called Naucratis to satisfy the Egyptian
natives. The Ionian mercenaries took back stories of Egypt to the west coast of Asia Minor in the 6th
century BC, making people there very curious. Herodotus (484-430 BC), who Cicero called the
“father of history”, was a tourist in 450 BC going as far as the first cataract. He wrote a great deal
about his trip – sometimes inaccurately. At about this time the population of Egypt had reached a
massive 7.5 million, thanks partly to the influx of foreigners. It was not until 2,500 years later in the
19th century AD that it finally passed 8 million.
Around 550 BC, when the Persians became the next threat, Egypt turned to Greece for support, as it
was also an enemy of Persia. The Greeks had held the Egyptians in high esteem during the 7th and
early 6th centuries BC, but their interest subsequently waned. In 525 BC the Persians attacked and
Egypt was overrun, becoming a province of the Achaemenid (Persian) Empire, with Cambyses II, the
Persian leader as the founder of the 27th Dynasty. Cambyses II left a Satrap in charge of Egypt and
returned to Asia in 522 BC. The Egyptians promptly killed their Satrap so the next Persian Emperor,
Darius the Great (521-485 BC) returned, killed the Egyptian usurpers, restored Persian control and
based himself in Sais. He acted as a Pharaoh, building temples and other buildings to Egyptian gods.
He had Egyptian wise men write down Egyptian laws for everyone to follow. From the start of the
Late Period the Egyptians wrote in Demotic for vernacular and literary works, while the Persians
wrote in Aramaic. Darius is also said to have built a canal between the Red Sea and the Nile, but
more probably he completed the one started by Necho II. In 486 BC Xerxes, Darius’s second son but
by his chief wife, became his successor, and had to put down a revolt in the Delta Region cities. After
Xerxes murder in 465 BC, probably by his uncle, a supporter of his son and successor Artaxerxes
(465-424 BC), the Egyptians revolted again. With the help of the Greeks who sent 200 ships from
Cyprus, the Egyptians captured Memphis, apart from the citadel, in 461BC. The Satrap, Achaemenes,
Xerxes brother, was killed in 460 BC. The Persian army returned in 454 BC and defeated the
Egyptian army, and the Greeks retreated to Cyrene in North Africa. A peace treaty was signed
between Persia and Greece in 448 BC so the Greeks formally withdrew their military support, but it
allowed the Greeks to visit Egypt in large numbers as “tourists”.
In 404 BC Darius II the Persian king died, ending the 27th Dynasty. This gave the Egyptians the

opportunity to set up the last period of Egyptian native rule from 404 to 343 BC (Dynasties 28-30).
During this period Persians viewed Egypt as a “rebellious province” rather than an independent
country. Later, when the Persians were ready, Ochus (ArtaxerxesIII), the then Persian leader, returned
with his army and re-established control of Egypt from 343 BC, setting up the 31st Dynasty. He left a
Satrap and returned to Babylon. He, his son and others were poisoned in 338 BC, and by 332 BC
Alexander the Great had swept the Persians out of the Levant and Egypt. The Egyptian Culture
survived well under the Persians, but the Greeks were to become more intrusive.
Domestic pottery continued with various functional vessels and funerary/religious pottery items.
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Late Period, embalming bowl, Thoth baboon,
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- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
However, during this period there was also considerable influence on the pottery from outside,
particularly from Persia and Greece. In the Saite Period (625-550 BC) Bes jars were still common.

Dynasty 27, reclining man in
“Eastern style”, man on camel
– probably Scythian, and Syrian bowl
UC8788, 8762 and 7590 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL

Third Intermediate Period Bes decoration
UC42277 and 8902 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
Also many Phoenician storage jars and barrel-shaped kegs appeared. In the 4th century BC Greek
red and black decorated ware was imported, but the Egyptians also copied large amounts of Greek
wares and shapes, now using clays richer in kaolin from the Aswan Region. Bag shaped vessels
having simpler designs were common. Also in this Late Period the inside of vessels containing wine
were coated with resin or wax to prevent seepage. Large bottles and shouldered jars appeared using
these kaolinic clays. They then started to have more comprehensive decoration than previously,
carried out before firing, with broad bands of bushes, trees and lotus flowers and oblique cross
lining. Colours used were dark brown, purple and black on an orange surface.
Alexander was accepted as Pharaoh in Memphis, and in 331 BC started to build Alexandria on the
Mediterranean coast that was to become the new “very Greek” Capital. Greek Culture was imported
into Egypt via Alexandria and the city became a centre for Greek learning. It was also one of the
destinations of the caravans bringing in luxury goods along the Silk Road. Now the Greek part of
Alexandria is under the sea after an earthquake caused the area to sink. Alexander set up his Greek
friend and general Ptolemy with a small army to rule Egypt and set off to crush the Persian army and
capture its territories east as far as India. He died in Babylon aged 32 in 323 BC. Ptolemy became
Pharaoh in about 311 BC, starting the Ptolemaic Period.

To appease the various factions Ptolemy encouraged composite gods that could be venerated by all.
Isis, the Egyptian god who was first recorded in the 5th Dynasty, became so universally successful
that she was taken by the later Romans throughout their Empire and was worshipped until the 6th
century AD. Serapis was equally popular, but he was a Ptolemaic invention, a combination of Osiris
and Apis, whose main Temple was at Alexandria.
Ptolemy II set up the first university in Alexandria in about 300 BC. Archimedes is said to have
invented the screw pump there, Eratosthenes measured the diameter of the earth, Euclid invented
geometry, Hero is supposed to have invented the steam engine, but only as a toy, and Ptolemy wrote
about the nature of the universe. Ptolemy I and II also founded the Royal Library, which became the
largest in the world with some 700,000 papyrus scrolls including authors such as Pythagoras.
Although the Ptolemys ruled for almost 300 years, generally the Egyptians tried to maintain their own
Culture that reflected in pottery such as offering tables.

Ptolemaic period, offering table for
liquids UC74853 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL

Ptolemaic period, Greek lamp, Greek style
bearded and horned head, burnished black
ware and red ware Kantharoi, UC19342,
19372 and 64976 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
However, considerable Greek and Greek-style pottery has been found. The Egyptian priests

managed to hold on to their power and even regained their estates in 118 BC, and for the next 100
years they continued as before under the Pharaonic period.
The Greeks introduced cremation to the Egyptians, so special pottery vessels were produced to
hold the ashes. Much pottery now was red coloured, again with little decoration other than a few
black lines.
Some painted and mould-made impressed pottery was also produced.

Ptolemaic Period red/orange burnished
ware, jug with Palestinian style handle
and jug wheelmade below the shoulder
UC19315 and 19323 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL

Ptolemaic Period, pink ware ribbed cup,
decorated jar and mould made vessel
depicting Queen Sarapis and others
UC19383, 19396 and 66969 - Copyright of
the Petrie Museum of Egyptian Archaeology,
UCL
Pottery female figures and animals with grotesque features were common. The vessels decorated
with fairly crude faces and arms of the god Bes (called Besa by the Greeks and following Romans)
continued to be produced. They were very popular with the Egyptians as they were thought to ward
off snakes and generally protect the family. To give an indication of the considerable amount of
pottery evidence that can be found in Egypt, a well that was filled with rubbish of this period was
found to contain 5,000 inscribed and decorated ostraca.

Ptolemaic Period ostraca, seven lines of
Greek referring to 2,000 bronze drachmae,
Greek accounts and Demotic referring to a

Greek named Arion UC32494, 32515 and 71104
- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Faience remained popular and from about 300 BC was covered with a lead-alkali glaze to improve
its appearance – it improved viscosity in firing and colours were more brilliant. Lead appeared in
faience glaze before this time but could have been associated with the antimony compound used as
yellow pigment. Also as time went on clay was added to the faience body to make it workable and
harder, so by the Ptolemaic period and the following Roman, the body technology was very different
to the earlier faience. Towards the end of the Late Period, lead-based glazing was introduced on
earthenware pottery, probably from Syria and Babylonia in Mesopotamia. It was used by the Romans
from 100 BC where it became popular for green (copper) and brown (iron) glaze colours.
The power of the Greek rulers ultimately started to wane, particularly under continued “political”
and more direct pressure from the Romans. Much of the ancient Alexandrian library was burnt down
by accident when Julius Caesar burnt the Egyptian fleet in the war against them around 48 BC. It is
thought that Anthony removed many books from other libraries including a vast number, possibly
200,000 from the famous one at Pergamum and gave them to Cleopatra to restock the Alexandrian
library. With the death of “Cleopatra”, the last ruling Ptolemy, in 30 BC, Egypt became a province of
the Roman Empire, starting Egypt’s Roman Period. Egypt went on to become the Roman Empire’s
“bread basket” essentially being bled dry of grain, and it also supplied huge quantities of gold and
granite.
The Egyptian Culture seduced the Romans at first, so there was little forced change. However, this
did not last long and the Romans soon started to impose their rule. One major impact was the
introduction by the Romans of the “idiologos” or magistrates who were given control of all religious
cults, setting the scene for later religious persecution.
Considerable amounts of “Roman” pottery were imported as well as being produced locally using
kaolin rich clay. This included oil lamps, some with green crackled glaze, on red and buff pottery.

Roman Period, plaque of Harpocrates in
Roman uniform, rim sherds from glazed
bowls UC8792, 45596/5 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
During the Roman period tin-based glazing also reappeared. There were numerous designs on
pottery at this time, including animals, flowers and topical scenes.
With the birth of Christ in around 4 BC, Christianity spread throughout the Roman Empire and was
brought to Egypt by St Mark during Nero’s reign in the early 1st century AD. The religion based on his
teachings was called Coptic after the old name for Memphis – Hikaptah. St Mark died in Alexandria
in 68 AD. Alexandria was one of the greatest Christian teaching centres in the early centuries. Its
importance is shown by the adoption of the Nicene Creed because of the support of St Athanasius,

who was Patriarch or Pope of Alexandria from 327 to 373 AD. The Coptic religion spread from
Alexandria and became imposed on the Egyptian people. Designs on pottery lamps now were
crosses, the names of saints and other Christian devices. The monks in the early monasteries also
spoke the Coptic language. Egyptians wishing to retain their own religion and customs were subject
to persecution and death, so they were driven further and further south until they disappeared
altogether. Unfortunately, Coptic Christians defaced any ancient images and copious quantities of
books they considered pagan, but many books from the Alexandrian library are thought to have been
saved by being sent to Constantinople. The Coptic language was used until the 12th and 13th centuries
AD when Arabic took over. During the Christian Period Egyptian potters continued to use kaolin
clays, but only to produce earthenware pottery.
There is no doubt a great deal more to be discovered about the detailed history of Egypt and its
pottery under the Egyptian sands.

9.35 “Old” Babylonia (2,040-1,595 BC) and “Middle”
Babylonia (Kassite) (1,595-1,153 BC)
The settlement of Babylon existed before 5,000 BC in the northern part of the early Sumerian
Culture, subsequently growing into a substantial city-state. It only became really involved in the
history of the region after the fall of Ur III (1,950 BC), although the whole period from about 2,040 to
1,595 BC is referred to as “Old Babylonia”. Around 1,900 BC, a Semitic speaking people, the
“Amorites”, possibly originally from the Arabian Desert but since about 3,000 BC living in Syria and
Canaan, entered South Mesopotamia and captured the city-state of Babylon, retaining it for some three
centuries. Their First Dynasty was set up by the new ruler Samuabum (1,894-1,881 BC).
This First Babylonian Dynasty started relatively insignificantly, until around 1,766 BC, when the
Babylonians were ruled by its sixth king, Hammurabi, who reigned from about 1,792 to 1,750 BC. He
started an opportunistic expansion, capturing a number of other city-states including Yamkhad in
North Syria, Hazor in Galilee, Larsa and Mari forming the first Babylonian Empire.

Map of Hammurabi’s Babylonian
Empire-1750 and 1792 BC - source Wikipedia
mapmaster
In some cases battles were fierce but in others it was sufficient for the “captured” city-state to
agree to be subservient. The latter was probably the case with the kingdom of Amorite Mari. Its ruler

Zimri-Lim (1,779-1,761 BC) is noted for his palace that was the largest in Mesopotamia at the time
with 200 rooms covering some 5 acres (25,000 sq m), and his 5 month trip of 1000 miles with 4000
courtiers to the Mediterranean port of Ugarit to see the sea! Hammurabi’s control stretched further
into Syria compared with the Ur III Empire, but not into Iran. It covered around half the overall area
of Ur III and even included Ashur and Nineveh, albeit for a relatively short period. The Babylonians
adopted and built on the prevailing Sumerian Culture. Hammurabi organised a well-trained army,
built roads, reconstructed buildings and even set up a postal service The very south of Mesopotamia
had suffered badly from the decline in central organisation, particularly the irrigation system, so he
started to rebuild this and repaired temples. Around 1800 BC the architects in Mesopotamia were
applying “Pythagoras’s” theorem in the construction of buildings over 1,000 years before Pythagoras
was born, although it was never written down.
Pottery from the Old Babylonian period included earthenware relief plaques that were massproduced using moulds, often depicting gods and domestic scenes probably used in house shrines. A
good example is the “Queen of the Night” in the British Museum dated to 1,800 BC and made from
straw-tempered pottery 0.5m high depicting a naked female god with wings and claw feet. Another
depicts a man on horseback and a third example is a 12cms tall Amorite musician found in Diyala that
is now in a Chicago museum.

Old Babylonian Period plaques, a man
with musical instrument, source National
Museum of Iraq, Baghdad;
a man, and the goddess Astarte
courtesy Ifergan Collection

Old Babylonian Period models,
warrior - source National Museum
of Iraq Baghdad, figure, mask of
Humbaba and head of ram
- courtesy Ifergan Collection
They also produced earthenware votive offerings, such as the two-wheeled chariot decorated with
seated gods now in the Louvre. Also an approximately half life-size, originally painted pottery model
of a woman from the waist up is in the British Museum, possibly from a temple. At this time women
could hold senior positions in the ruling hierarchy.
Hammurabi is famous for his Laws and Customs produced around 1,750 BC called “The Code of
Hammurabi” that was the first recorded comprehensive collection of laws in history, going into much
greater detail than Ur Nammu’s laws 350 years earlier. Hammurabi’s laws were rather more
“Amorite” than “Sumerian”, and their purpose was to support the centralisation of government and
covered fairly harsh punishments for crimes, the division of classes, relationships between man, wife
and children and regulations for business. Cuneiform accounts of both “laws” on terracotta can be
seen in the Archaeological Museum, Istanbul.

Old Babylonian Period tablet referring to
Hammurabi
In the reign of Hammurabi’s son (1,749-1,712 BC), the horseback riding, Kassites from the Zagros
Mountains in Western Iran attacked Babylonia. They were driven off but the power of Babylonia
started to decline, the Empire shrank causing a power vacuum impacting on the region for some time.
The Kassites were an ancient, possibly Elamite, tribe. Over the next few decades the Kassites built
up their population and influence in Babylonia, as did other ethnic groups including the Hurrians from
present Armenia and a fresh influx of Indo-Europeans from Central Asia. From around 1,595 BC the
Kassites took over most of Mesopotamia almost reaching Ashur. Apart from the skirmish with the
Hittites around 1,600 BC, they ruled Babylonia for some 400 years, from 1,570 to 1,153 BC, although
the Kassite upper classes were always a ruling minority. They continued to repair the irrigation
system and rebuild and refortify the southern cities such as Ur and Uruk. They introduced “boundary
stones” to delineate the boundaries between properties.
The Kassites started to use un-glazed, moulded, ceramic panels with figures in shallow relief to
decorate the faces of buildings, the precursor to the later decorative tiled facades that were a feature
of subsequent Middle East architecture. As an example, in 1,420 BC their leader Karaindash built a

temple in Uruk that was decorated in such bas-relief pottery tiles. The Kassites produced very
realistic pottery figures of animals such as a beautiful lioness, as well as some large faience objects
such as masks, all now in the Baghdad Museum.
Although the craftsmen in this region were well versed in glazing faience and steatite from before
4,000 BC, its regular use on earthenware vessels seems to have been delayed by some 2,000 years to
the 2nd millennium. The alkali glaze was almost certainly derived from the ancient faience technology.
Whether this development was made before or during the Kassite rule is not clear as yet, but it is very
likely that the Kassites were responsible for passing this glazing technology from Babylon to Persia
around 1,500 BC. The Babylonian potters also appear to have been the first to recognise the
importance of (small quantities) of lead in glaze as an alternative flux to lower the melting
temperature of the glaze, (although for us to discriminate between the craftsmen deliberately adding
an ingredient or it being a secondary component of an ore is difficult).
Not a great deal is known today about the obscure Kassite language, or for their first 100 years,
much about their activities at all. However, they collected and preserved many of the Sumerian epics,
prayers, royal inscriptions and works of literature making them available to us today. In fact the great
Sumerian poems from the 26th century BC were copied many times on clay tablets in languages such
as Akkadian, giving us a greater understanding of the Sumerian language. The Kassite leaders
between 1,400 and 1,333 BC were in contact with Egyptian leaders concerning trade in, for example,
lapis lazuli for gold, and to arrange political marriages.
The Kassites were under attack for decades from the Assyrians, and from the Elamites who
regained their independence around this time. Again marriage was used to help, but the details are
conflicting. The most probable account was that the Assyrian King Ashur-uballit’s daughter married
the Kassite ruler, but in 1,320 BC, the Kassite elite killed his son-in-law and put another king on the
throne in Babylon. This so infuriated the Assyrian ruler that he turned his army south and sacked
Babylon, replacing the king, and there followed a period of relative peace.
In Elam at the time of their king Untashgal (1,265-1,245 BC), a religious centre including a
Ziggurat was built called Tchoga Zanbil.

Ziggurat at Tchoga Zanbil
Unearthed there were large numbers of cylinder seals of Kassite style, many of faience. Some very
interesting ceramic decoration was found associated with a large gateway. Large, glazed, square,
earthenware tiles had holes in their centres through which sizeable pottery “nails” passed to fasten the
tiles to the wall. Such tiling was also found in Nineveh. The glazed “mushroom” shaped ends of the
nails were inscribed with the king’s name and coloured in blue and green, as were the tiles. The tiles
also had moulded decoration such as rosettes in their corners. Some tiles also had circles of blue,

green or white decoration. There were large “guardian” statues of bulls, griffins and lions that were
also glazed. The blue glaze has been analysed and found to contain oxides of silica, copper,
magnesium, iron, titanium, zinc, aluminium and nickel, with potassium, calcium and sodium as a flux
(an alkali glaze). Again this is not to imply that the potters mixed these components individually, but
some would be found as lesser parts of ores they would no doubt also use in metal smelting.
Experimentation would have led to their glaze mixtures.
In about 1,155 BC the Elamites saw their opportunity and overran Babylonia, taking many trophies
back to Susa. This ended the Kassite Dynasty, and the Kassites withdrew to the Zagros Mountains.

9.36 The Early Assyrian Empires
Old Assyria (2,000-1,760 BC)
The State of Assyria was founded around the Northern Babylonian city of Ashur, in Northern Iraq,
probably before 2,000 BC, although the city itself probably existed before 5,000 BC. Assyria came to
power gradually, gaining political prominence before the time of Hammurabi. The Assyrians were
possibly the descendants of the Akkadians, and certainly wrote in Akkadian. Pottery from the 3rd
Millennium is quite distinctive.
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Civilisations, Ankara
The city-state of Ashur had extensive contact with Anatolia, as had the Akkadians in the 3rd
Millennium. As early as 1,950 BC there were some 13 lively trading colonies or “Karums”,
operating in their own enclaves just outside Anatolian towns, that were active for over 200 years,
thriving particularly in the Anatolian region of Cappadocia. There were no political or military
representatives, but the merchants paid tax so the Anatolian rulers provided security. Generations of
merchants lived with the locals and joined in their social lives. They used donkey caravans to trade in
textiles, metals, perfume and pottery. They also imported Mesopotamian Culture particularly
cuneiform writing that started the written history of Anatolia in Akkadian, the language of old
Assyria. Clay tablets found in the Karums, some in bullae, included trade documents, wills and
receipts. The largest Karum was in the town of Kanesh that had two periods of strong links from 1920
to 1840 BC and from 1798 to 1740 BC.
Shamsi-Adad, an Amorite leader, conquered Ashur, declared himself king and reigned from 18131781BC. It was the start of the first Assyrian Empire in the period called “Old Assyria” (2,000-1,760
BC). He went on to conquer Mari carving out an empire in North Mesopotamia. After his death the
empire weakened and became under the influence of Hammurabi’s Babylon. Some 150 years later the
Kassites ruled Babylon and the Hurrians controlled the Ashur region. Excavations at Ashur revealed
a long line of relatively independent Assyrian kings over this period together with architecture that
had developed from ancient Babylon. Although Ashur was sometimes part of the Hurrian/Mitanni
Empire, its fate was heavily tied to the often-greater power of Babylonia, which sometimes made
Assyria into its vassal state. Assyria in turn played the Babylonians and Mitanni off against each
other. For example Assyria signed a peace pact with Babylonia in 1,480 BC, and in 1,385 BC they
received support from Egypt, thus asserting their independence from the Mitanni.

Cylinder seal Shamash, the sun god in
Akkadian - source Louvre Museum
The notable original art from this time was cylinder seals, predominantly with animal designs, and
of very high quality. Also the areas controlled by Assyria were continuing to make interesting pottery
such as the decorated Khabur ware in North Syria.

Middle Assyria
Middle Assyria is the name given to the period from 1,360 to 1200 BC. Led by Ashur-uballit

(1,354-1,318 BC), the Assyrians began to engulf most of North Mesopotamia. He started about 1,340
BC by recovering Assyrian territory from the Mittani after the Hittites had overrun the Mitanni’s
western lands.

Map of Middle East during Middle Assyrian
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By now the Pharaoh was Akhenaten, who was not prepared to intervene on behalf of the Mitanni.
Then, around 1,320 BC, he took his revenge on the Kassites by destroying Babylon. Confrontation
with the much weakened Mitanni, Babylonian Kassites and the Hittites continued for decades, until
Shalmaneser I (1,263-1,234 BC) finally subjugated the Mitanni (or then known as Hittite Hanigalbat)
making it an Assyrian Province, although much of the Hurrian/Mitanni culture was absorbed.
During the Assyrian Middle Period, beautiful cylinder seals were reintroduced, an example of
which depicts a king or god hunting ostriches, now in a New York library.

9.37 Anatolia
Anatolia is approximately the area covered by Asiatic Turkey today. It had early settlements such
as Catal Huyuk, described earlier, and others that developed into city-states, but not a great deal is
known about the early inhabitants. A well made cooking pot with small, perforated lugs for hanging
was found at the Pendik settlement (Istanbul) dated to the 6th millennium.

God Carhasan 5,500-3,000 BC - Museum of

Anatolian Civilisations, Ankara
More information exists from the Bronze Age when a number of people from Nineveh settled in
Aphrodisias that was previously called Ninoe after Ninos, the king of Assyria, as these people
recorded the happenings and would pass the information back to Assyria. Bronze was introduced
around 3,000 BC permitting metal ploughs to be used and animal power.
Around 2,500 BC a highly developed civilisation existed in Anatolia. There were independent
city-states and a feudal form of government. Around 2,700 BC the pottery of the Yortan Culture in
Western Anatolia was well made black burnished ware, typically jugs with almost vertical spouts
decorated with white lines and raised knobs.
Some pottery was very thin-walled black ware, typically jugs some with two spouts.

Thin walled black pottery 2,750-2,500 BC source Antalya Museum
Pots would have perforations through the rim for hanging.

Perforated rim pots, decorated 3,000-2,000
BC and one hanging 2,500 BC - source
Antalya Museum
Some vessels were quite sophisticated such as a large footed serving dish with four horizontal
handles made as twisted rope, often red burnished on buff.

Large four handled pot with twisted
handles, 2,500 BC - source Antalya Museum

Pottery stamp seals, 2,500 BC - source
Antalya Museum
Clay brush handles have also been found together with pottery stamp seals.
The native people of the Central Anatolian Plateau were called “Hatti” and spoke a language that
was neither Indo-European nor Semitic. The elite wrote in “court language”, cuneiform using
Akkadian, picked up from Assyrian traders, hence our knowledge of their history. The general
populace who wrote did so in hieroglyphics. Many impressions of cylinder seals from rulers of Syria
and North Mesopotamia and their own stamp seals showed the richness of their Culture. From about
2,000 BC, links with Assyria were mainly based on metal trading, and caravans of 200 to 250
donkeys imported items such as clothes and tin in exchange for gold and silver to send to Ashur.
Cuneiform clay tablets in Akkadian from Assyria found in the nearby ancient kingdom of Kanesh
contained much information on trading, domestic and personal matters, such as court judgements, and
some literary works.

Bolu, female form cup and two
bird-beak-spouted burnished jugs,
3,000-2,000 BC - source Museum of
Anatolian Civilisations, Ankara
There was often fighting between the Anatolian kings, which caused many cities to be destroyed,
although the Assyrian residents did not get involved. In fact there were several hundred years of

Cultural interchange between the Assyrian’s Babylonian style and indigenous Hatti style that merged
during the early part of the 2nd millennium. There was a very high level of art during the period of the
Assyrian colonies in architecture and on seals, and through craftsmen working with metals, ivory and
ceramics. Production of ceramics rose to new levels of creativity. They made monochrome and
polychrome drinking vessels formed as animals, some decorated with geometric patterns; rather
strange depictions of humans; vases decorated with birds and stylised trees, together with rather
heavy jugs with bird-beak spouts covered in red and highly burnished.

Vessels with animal spouts 1,950-1,750 BC
- source Museum of Anatolian
Civilisations, Ankara
A two-handled polychrome urn found at Kultepe in the “Cappadocian Style” was decorated with
zig-zag patterns in black and red on a cream ground. Also found there was a fantastic terracotta lion
rhyton, highly polished in red/brown monochrome. They also made seals showing gods standing on
animals, hunting, fighting and religious scenes. Around 1,850 BC some quite fantastic shaped vessels
were produced – dual pouring ones with spouts and handles, other pots had animals mounted on the
handles (some quite large such as mounted horses) and animal formed spouts.

Kultepe four handled vessels and horse
shaped rhytons 1,950-1,750 BC - source
Museum of Anatolian Civilisations, Ankara
Other finds at Kultepe are large red burnished four-handled pots with panels of complex geometric
decoration and rhytons formed as animals (horses) with a filling hole on the back and nose formed as
a spout.

9.38 The Hittite Empire (1,680-1,180 BC)
The Hittites were Indo-European speaking farmers and traders who probably originated in South
Russia/Caucasus and moved into Hurrian territory, but were then driven by them north into Anatolia.
They started immigrating in small groups but then in growing numbers around 1,900 BC. They

captured city after city and came to dominate the indigenous people, absorbing the Culture of the
natives that was by then this mixture of Hatti and Assyrian Semitic. They conquered, razed and cursed
the city of Hattusas the capital of the Hatti around 1,800 BC. It was their conquest of Hattusas that
gave the invaders the name Hittites. They also absorbed the kingdom of Kanesh and built up the citystates that started to come together firstly as a political union in Central Anatolia and went on to form
the Old Hittite Empire from 1,680 to around 1,550 BC. The first king of the Hittites, Labarna (1,6801,650 BC), rebuilt Hattusas and moved his capital there, ignoring the original curse. It is located
north east of Catal Huyuk, 500 miles east of Constantinople (now Istanbul). The Hittites extended
their Empire to cover much of Anatolia, obtaining the allegiance of city-states such as Troy on the
Mediterranean coast. At this time they used not only cuneiform but also their own version of
hieroglyphics.

Syrio-Hittite deity, 2,000 BC
- courtesy Ifergan Collection
Early Hittite pottery included figures of the fertility goddess and other cult figures, which were
also made in faience. Vessels were made on a potter’s wheel and they continued to produce beakspouted jugs, large spouted teapots and tall, pedestalled fruit bowls with multiple handles. The
shapes were based on those of the early Bronze Age, and the most beautiful, often red bodied,
burnished examples had a very glossy metallic appearance. As with most Empires, art focussed on
religion and royalty. Drinking and pouring vessels continued to be made in the forms of bodies of
animals such as cattle and lions decorated in brown on cream. Again pouring vessels would have a
filling hole on the back with the snout as the pouring hole and Zoomorphic vessels often looked
strikingly fierce or had fierce animal heads as handles, spouts or as relief decoration. Generally their
painted pottery had black, brown and red geometric patterns on a cream ground.

Bull-shaped pottery from Hattusas - source
Museum of Anatolian Civilisations, Ankara
Their houses contained vases and figures as ornaments, such as realistic red bulls with white
decoration, dated to 1,550 BC found at Hattusas. The large vases from this era decorated with reliefs
are some of the most expressive surviving objects. There is a particularly magnificent vase from the
Inandiktepe Temple, 100 km north of Ankara, that is now in the Museum of Anatolian Civilisations. It
has a red body with white, red, yellow and black paint, 4 strap handles, a high neck and flaring rim.
Four bulls’ heads inside the hollow rim were designed to form spouts to fill the vase. There were four
relief-decorated friezes on the body, depicting figures of musicians with long black hair playing lyres,
cymbals and a lute, some people preparing food, others manufacturing pottery vessels, a bull
sacrifice, male and female gods, acrobats and a marriage ceremony. A large terracotta bull statue and
model of a shrine and god were found in a temple in Hattusas. A small pottery “grotto” containing a
model of a cult figure would be used in houses.

Large Marriage Ceremony urn
- source Museum of Anatolian
Civilisations, Ankara

Hittite cult statue - source Museum of
Anatolian Civilisations, Ankara
Hittite potters made other models including boats decorated in a chequered pattern, drinking cups
containing small models of people reclining on the insides and double vessels with a single handle,
whose use is a bit of a mystery. Very large pottery vessels some 2m high, made in sections, were used
for food and liquid storage.

Large Hittite storage vessels, 4.5ft and
6ft tall - source Museum of Anatolian
Civilisations, Ankara

Loom weights, 1,450-1,200 BC - source
Hieropolis Museum
Some were plain but others had large spouts, fancy handles and applied moulded animal
decoration. Many pottery Seals have also been found depicting king’s names in hieroglyphics and

cuneiform and even a potter at his wheel. Practical items such as pottery loom weights were also
produced
Hittite kings Hattusilis I (1,650-1,620 BC) and Mursilis I (1,620-1,590 BC) captured the rich City
States in North West Syria from the Egyptians, absorbing the Kingdom of Yamkhad. Around 1,595 BC
the Hittites passed through the Kingdom of the Mitanni and captured and sacked Babylon, but soon
retreated taking with them a great deal of booty. Either this caused the final collapse of the Early
Dynasties of Babylon or the Hittites objected to the Kassites having already taken over South
Mesopotamia around 1,600 BC. Whichever it was, they ended up leaving Babylonia to the Kassites.
However, contact with the Babylonians greatly influenced Hittite Culture that went on to infuse large
areas of Anatolia. Mursilis I was assassinated around 1590 BC causing anarchy amongst the Hittites
for several generations, which permitted the Mitanni to expand.
Anatolia was very rich in iron ore and the Hittites had become one of the first nations to make tools
and weapons from it. Their techniques were fairly rudimentary, repeatedly heating the iron ore,
pounding out impurities, and plunging it into cold water, but the result was much stronger than bronze,
giving them a military advantage.

Hittite cuneiform tablet 1,275-1,220 BC
- source Museum of Anatolian
Civilisations, Ankara
In 15th century BC the Hittites, Egyptians and Mitanni vied for control of the Levantine city-states.
Fortunately three large collections of clay tablets using cuneiform have been found relating to this
period. The first containing 10,000 tablets was found in the state archives at the capital Hattusas in
Akkadian and Hittite, their Indo-European language, notably including some 70 treaties with several
countries; the second in Akkadian from Alalakh in North Syria, had 250 texts, and another much
larger collection from Ugarit on the North Syrian Coast written in Akkadian and Ugaritic, the West
Semitic language (used from 1,425 to 1,190 BC). Such collections allow us greater understanding of
the complex politics of these times.
The growth of the Hittites changed the balance of power in Northern Mesopotamia that was
previously a standoff between the Mitanni and Assyria. In particular, after Suppiluliumas I (1,3751,335 BC) had spent 10 years of pacifying an unruly Anatolia, he turned his armies on the Mitanni in

Syria. As stated previously, Egypt did not come to the help of the Mitanni, as Akhenaten was
preoccupied, so in 1,360 BC the Hittites overran the Mitanni absorbing much of their western lands.

Map of Hittite Empire 1300 BC - courtesy
Thomas Lessman
The eastern part allied temporarily with the Assyrians, but the latter eventually took over complete
control, so confronting the Hittites in North Syria. In the meanwhile, the Hittites moved south along
the Levantine coast. At first they avoided Egyptian influenced territory and a new agreement was
made regarding boundaries. However the Hittites were attacked by the King of Qadesh giving them
the excuse to disregard the treaty, and they moved south and started 100 years of war with Egypt in
North Syria. This led to the previously mentioned battle of Qadesh with the Egyptians in 1,274 BC
and the peace treaty in 1,260 BC. Hattusilis III (1,275-1,250 BC) also concluded an alliance with
Babylon to counter the Assyrians. However, the Hittites were losing their momentum and around
1,250 to 1,240 BC a rebellion broke out in the small Western Anatolian kingdoms, indicating that the
western periphery of the Hittite Empire was breaking up. In the 13th Century BC the Aegean shores of
Western Anatolia were occupied by Greeks, the Aeolians in the north, the Ionians in the centre
(Ephesus) and the Dorians in the south. The powerful king whose capital was at Ephesus was
conquered by the Hittites during the 13th century, but insurrection was always close to the surface.
Some of the Indo-European tribes that moved south in waves from Western Asia/Eastern Europe
over millennia migrated into Macedonia and Thrace and others into Northern Anatolia. Over
centuries they settled and integrated with the indigenous inhabitants, sometimes to be driven on by
later migrations. Around 1,250 BC the Illyrians migrated south from the Danube Valley pushing the
Phrygians, one of the tribes making up the “Sea People” who spoke an Indo-European language akin
to ancient Greek, from the Balkans into Anatolia via Thrace. There were also attacks from Assyria
further east. The final straw was the outbreak of a civil war that caused the Hittite Empire to
collapse. Although the Hittites had been reasonably successful in keeping the discovery of iron a
secret, on their collapse the skilled smelters dissipated to neighbouring countries helping to spread
the Iron Age technology. Other refugees made their way to pro-Hittite North Syrian states where they
flourished.

9.39 Phrygians in Anatolia

Map of Anatolia around 750 BC - source
wiki ningyou

The “dark ages” after the collapse of the Hittites led to a dearth of historic information about
Anatolia. However, the Phrygians filled the vacuum in Central Anatolia moving south, possibly also
from Macedonia, to rule the Central Anatolian Plateau from about 12th to 7th century BC. The
Phrygians were great musicians and developed the “Phrygian scale”.
There were various types of Phrygian pottery; one was decorated with polychrome geometric
designs, such as a chessboard pattern, lines, dots, zigzags and triangles together with running deer
using brown or red paint on a buff or cream ground.

Phrygian vases, painted with handle and
large painted buff ware - source Museum
near Midas Tomb
Another type was monochrome in buff, grey or red.

Phrygian buff high handled vase - source
Museum near Midas Tomb
They were possibly linked to the pottery of North Syria. A vase in the shape of a pheasant on a
circular foot with green and black geometric decoration on a pale ground is in the Museum of
Anatolian Civilisations.

Phrygian pheasant jug - source Museum of
Anatolian Civilisations, Ankara
One Phrygian pottery characteristic was large, heavy handles sometimes decorated. Another, from
around 800 BC, was the use of stamps to create patterns on the pottery, a trait shared with Thrace.

Phrygian sherds with stamped decoration
- source Museum near Midas Tomb
Of particular interest were the pottery oil lamps that were in the shape of a foot, fish or man’s head,
and ceramic ceiling tiles with painted, relief decoration. The Phrygians also produced inscribed
wares known as “graffiti pottery”. They also buried their dead in large terracotta pots.

Phrygian, pot burial - source Museum near

Midas Tomb
In about 730 BC the legendary king Midas ruled Phrygia, and had an alliance with the Lydians on
their southern border. Midas was so rich the saying was that everything he touched turned to gold,
hence “the Midas Touch”. In 709 BC it appears that Assyria had threatened Phrygia to the point where
Midas had to submit to Assyrian supremacy. At this time the Cimmerians were moving south driven
by lack of food caused by climate change and probably Scythian pressure. In about 680 BC the
Cimmerians swept past Assyria and through Anatolia, leading to Midas committing suicide in
despair. The location of his tomb has been sought ever since as it is reputed to be filled with gold.

9.40 Lydia (679-546 BC)
While the Phrygians were defeated by the Cimmerians in 680 BC, this is also the year king Gyges
started the Lydian Mermnad Dynasty. He was initially an ally of the Cimmerians, but in 679 BC he
defeated them, drove them eastwards and set up the Lydian Kingdom, now the most powerful kingdom
in the region. There were further battles with the Cimmerians; some that devastated cities such as
Ephesus, but the one in around 640 BC was decisive in favour of the Lydians (probably significantly
aided by Assyrians). Gyges’ capital Sardis was rich and impressive (with houses having fired roof
tiles). The Lydian prosperity came about because the small river Pactolus washed down vast
quantities of gold. Meanwhile the Greek colonies were flourishing on the Aegean Coast. Over time
Lydian kings increased their power and absorbed some of the Greek Colonies and signed peace
treaties with others. Greek pottery has been found in Sardis dated to the early 7th century BC. The
Lydia Empire expanded until it covered the whole of Western Anatolia by the early 6th century.
A potter’s shop has been discovered in Sardis that indicated how much influence the Greek
colonies on the west coast had on pottery design, as the early proto-geometric style was abundant.

Geometric Period Kothon (for perfume and
water) 9-7 centuries BC - source Antalya
Museum

Epinetron 7-5 centuries BC - source
Antalya Museum
Utilitarian pottery included the epinetron that protects the knees of women spinning and weaving.
However there was also influence from Cyprus and some unique Lydian developments. The latter
included shapes taken from the Phrygians such as the one handled jug with oversized spout, and the
“Lydion” scent vase having a narrow base, spherical body and wide neck to contain “baccaris” a
Sardis speciality. An unusual find is a tankard with combined spout and handle decorated with black
and red on buff with chequerboard on the body and birds around the top.

Tankard with spouted handle 7-6 centuries
BC - source Archaeological Museum,
Istanbul
Notable Lydian decoration was the close wavy lines resembling marble. Ceramic vessels
(crucibles) were also used in the refinement of gold and its separation from silver. It is thought that
the first coins outside China were minted in Lydia around 650 BC to pay soldiers. (Copper coins
were found in a Shang Dynasty tomb dated to 11th century BC).
The neighbouring Median leader Cyaxeres invaded Lydia, and on May 28th in 585 BC they fought a
pitched battle. However, part way through there was a total eclipse so, taking this as a sign, the two
leaders decided to sign a peace treaty instead and a Median Prince married a Lydian Princess to seal
the deal! The last Lydian king was Croesus (560-547 BC) who captured almost all the Greek coastal
cities. Sardis was very prosperous thanks to the gold from Pactolus, hence the saying “as rich as
Croesus”, but such wealth brought envy. The Persians under Cyrus the Great were expanding, so they
attacked and defeated Croesus in 547 BC ending the Lydian State. There is a story that Croesus
himself was placed on a pyre that was lit, but when he called out to Apollo to save him it rained and
put out the fire. Considering this to be a miracle, Cyrus saved him and made him his counsellor and
companion.

9.41 Troy (Ilion)
Troy is located on the coast of North West Anatolia at a strategic point at the southern entrance to
the Dardanelles that links the Black and Aegean Seas. It linked Europe to the Middle East and
probably the Trojans extracted tolls on sea and land travellers, becoming very wealthy. There are

nine major periods in Troy’s history, the earliest dated to 3,000 BC and all have been excavated in
the 32m high mound above the plain that now represents the city. In the first seven periods, Troy was
a fortified citadel for the king and his retinue; other people were mostly farmers in surrounding
villages who only went into the citadel in times of danger. In the first period, Troy I was only 90m in
diameter but had a large wall and towers. Troy II was twice the size, with an Acropolis having a
brick palace, but this all burnt down. In this burnt layer various treasures were found including
ceramics. This was erroneously called “Priam’s Treasure” but is of completely the wrong date. The
earliest cities had hand made black-bodied pots. Troy III-V (2,500-1,800 BC) were larger, housing
new and more vigorous settlers who brought with them domesticated horses. The walls were 5m high
and 4m wide at the base, with brick ramparts and watchtowers, containing a 200m long and 140m
wide citadel. Troy VI (1,800-1,300 BC) showed a step change in many aspects, including pottery,
when some 90 new shapes were introduced. This could indicate another influx of new people with
new technology, possibly an early phase of Phrygians. When excavated, wheel-made, Mycenaean
style pottery was found, some that was imported and some manufactured locally. Trojan potters
produced a Grey ware very similar to grey Minyan ware from Mainland Greece, but it is not clear
whether it was produced independently or it began in Anatolia and transferred to Greece. Troy was
also known for a ceremonial drinking vessel, horn shaped with handles on the sides, buff coloured
and burnished.

Troy style ceremonial drinking vessel
- source Museum of Anatolian Civilisations,
Ankara
The dead were cremated and buried in pottery urns, with the remains of several people in each urn.
The city was ultimately destroyed by an earthquake and fire. Around 1,270 BC the city was rebuilt as
Troy VII(a), with closely crowded houses having large pottery storage jars sunk up to their necks in
the ground, probably to withstand a siege. Around this time they made black burnished pottery such as
the cups with two high handles, that had also been popular around 2,300 BC. From the evidence of
further contemporary Mycenaean pottery it was indeed destroyed again around 1,260-1,240 BC, with
evidence of fire and people being killed. This could coincide with the troubles between the Trojans
and Greeks “dramatised” in Homer’s Iliad, when the Trojan King Priam was defeated by king
Agamemnon of Greece. Although blamed on “Helen”, another cause could have been that Trojan
maritime activities cramped the freedom of travel of the Greeks through the Dardanelles. It was also
around the time that the Sea People were on the move.
Although rebuilt as Troy VIIb, it was abandoned from about 1,100 to 700 BC, at which time the
Greeks started to occupy the city known to them as “Ilion” (Troy VIII). It was sacked in 85 BC by the
Romans during their invasion, and was rebuilt with considerable support from Emperor Augustus and

his successors (legend has it that Augustus could trace his ancestry back to the Trojan Aeneas). Troy
finally faded away in about 500 AD with the growth of Constantinople.

9.42 Assyria from 1,112 BC and the “Second” Assyrian
Empire (911-605 BC)
For many years Syria and Palestine were allowed to develop as their larger neighbours were
distracted by internal strife. The Assyrians had to wait to be invigorated by their king Tiglath-Pileser
(1,112-1,074 BC), who began a westward thrust around 1,100 BC against the Semitic Aramaeans in
Syria to expand Assyrian power into the Fertile Crescent. The Phoenicians avoided their invasion in
turn by paying tribute to the Assyrians. A terracotta octagon buried under the corner of a ziggurat in
Ashur recounts the king’s achievements. The Aramaeans were a nomadic people who moved into
Syria in the 2nd Millennium BC from the desert, during the Amorite Period. They had no Empire but
spread through trade and tribal migrations. However, Damascus had become the capital of a small
Aramaean principality where they spoke a Northern Arabian dialect of Arabic that later became
Aramaic or Syriac. As it turned out they had a significant long-term influence, since they displaced
the Phoenician language with Aramaic, using the Phoenician alphabet, which became the main
language for all Semitic Asia outside Arabia, and was in turn the basis of Hebrew, Arabic and
Persian. The Aramaeans re-took Northern Mesopotamia in about 1,000 BC, and infiltrated Assyria so
much that by 750 BC the Assyrians themselves started to adopt the Aramaic language, even though it
had a fair few Akkadian words thrown in.
There is not much information about Assyria between 1,050 and 911 BC, until the new Assyrian
leader Adad-Nirari II started the expansion that created the Second or Great Assyrian Empire, under
a series of powerful and ruthless kings. It succeeded because of the prowess of their army and the
efficiency of their administration. Ashurnasirpal II assumed the throne in 883 BC, and transferred
Assyria’s Capital to Nimrud in 880 BC, building huge citadel palaces. One, alongside a canal, was
large enough for him to host a “housewarming” party for 70,000 guests. He was notorious for his
cruelty to his enemies. He expanded their Empire into South Syria, and Babylonia was annexed from
about 880 to 627 BC.

Map of Neo Assyria - source Wikipedia ningyou
Ashurnasirpal II’s son, Shalmaneser III (859-824 BC), sent soldiers towards Phoenicia and Egypt.
The kings of Damascus and Israel, who had united in 853 BC, joined with the Phoenicians and
Egyptians and with some difficulty halted the Assyrian expansion. However, 20 years later Israel was
paying tribute to Assyria. A few decades later a coalition of 12 states raised an army of 70,000 that

resisted another Assyrian southward push. However, when the brilliant leader Tiglath-Pileser III
(745-727 BC) took over, he defeated the coalition army, destroying many cities including Damascus,
deported many people, replaced the ruler of Israel and forbade Phoenicia from trading with Egypt.
Phoenicia and Palestine revolted and were crushed in 734 BC, and Assyria finally threatened Egypt
in 732 BC.
Assyrian art flourished, supported in part by the Assyrian governors who made improvements to
their cities, including one who built himself a palace at Ur. Sizeable ceramic “foundation” objects
were buried under the new buildings. They often contained cuneiform inscriptions of prayers, a
dedication to the relevant god and the name of the ruler, so that later kings would know the original
intention when replacing the buildings. These contain considerable information for us today.
In general the pottery was coarse as the large amounts of vegetable temper caused inclusions and
pits. However there was a much better pottery called “Palace Ware” that had thin walls and was good
quality. It was mainly used for bowls but included some beakers and vases.

Assyrian palace ware 6th century BC
- courtesy Collector-Antiquities

Neo Assyrian decorated glass vessels,
650-600 BC and 800-600 BC - source
National Museum of Iraq, Baghdad
Hollows were formed in the body, and the rims were flaring, making them very attractive.
Glassware was also remarkably well made and decorated. The Assyrians and Babylonians excelled
in using polychrome bricks and tiles with lustrous glazes to decorate buildings. Their alkali glaze
now contained tin as an opacifier, probably first used in Southern Iraq. It did not seem to be used on

general domestic pottery but only on special vessels such as the polychrome jars coloured in bluegreen, orange, white and yellow with a leaf pattern around the shoulders. Glaze was used extensively
on courses of decorated and glazed brickwork. Remarkable glazed brick panels have been found in
the ruins of several Assyrian towns, including Nimrud, Nineveh, Ashur, Susa and Babylon decorated
with a superb colour range.

Neo Assyrian, fragment of painted,
glazed tile, Nineveh, 8th century BC
- source National Museum of Iraq,
Baghdad
A well-known fragment dated to about 870 BC is in the British Museum. It is thought to depict
Ashurnasirpal II with his bodyguard, coloured in green, yellow, black and possibly red. Lead as well
as tin was also found in the blue copper glaze of this date, possibly as a flux, but not in a high enough
proportion to call it a lead glaze. During the reign of Tiglath-Pileser’s son Sargon II (721-705 BC) a
temple entrance at his new capital, Khorsabad, was decorated with moulded and glazed brickwork
depicting animals in procession. Khorsabad was short lived as it was abandoned on his death in 705
BC. Unfortunately this particular glazing technology appears to have been lost again after the fall of
the Assyrians and had to be reinvented several centuries later. The Assyrians were also masters of
stone carving and in the north had good quality stone to work on; however, it was so costly to ship
that it was only used for special carvings and decoration in the stone-free south of their Empire. Also
around 710 BC the first lock and key was invented in Assyria. It was made of wood with a key
resembling a toothbrush. Peace was elusive and Sargon II faced constant hostilities from Babylon and
Elam throughout his reign.

Judah royal seal on handle,
Sennacherib 701 BC

Nineveh, which had been a settlement before 5,000 BC, became the Assyrian Capital in 705 BC, at
the start of the reign of Sennacherib (704-681 BC). In 689 BC Babylon was destroyed in retribution
for rebellion and the murder by the Elamites of Sennacherib’s son who he had made the ruler of
Babylon. Egypt was conquered in 671 BC and native princes were made Satraps to rule Egypt,
paying considerable tribute to the Assyrian kings. As an example of Assyrian ruthlessness,
Ashurbanipal (669-627 BC), was so aggrieved that the Elamites had supported Babylonia against him
that in 648 BC he not only destroyed their cities but also sowed their fields with salt in retribution. At
its height around 663 BC the Assyrian Empire stretched from North East Africa to the Caucasus and
from the Mediterranean to the Iranian highlands.

Large cuneiform foundation prism
referring to Sargon II, Khorsabad,
720-704 BC - source National
Museum of Iraq, Baghdad
As before, the history of the region is based significantly on the libraries of clay tablets usually
found in the palaces of the great Mesopotamian rulers. A large eight-sided cuneiform prism 10“ high
has been dated to the reign of Sargon II; another six-sided prism dated to 691 BC describes the first
eight campaigns of Sennacherib and refers to 200,000 people being deported from Judah. The library
of the Assyrian king, Ashurbanipal, at Nineveh had as many as 20,000 clay tablets, written in the
Assyrian language using cuneiform script, dealing with most aspects of contemporary life. It includes
the story of Gilgamesh, an account of the creation, and another of the great flood.
As previously mentioned, around 750 BC some of the tribes of Indo-Aryan Cimmerian horsemen
from the Russian Steppes were displaced south via the Caucasus by related Asiatic Scythians. They
travelled through Urartu around 715 BC, and then via Phrygia (Anatolia) and onwards to the Aegean
by 650 BC. The Assyrians stopped the Cimmerians entering their borders in 680 BC. The Scythians
then followed the same route, and the Levantine coastal area was spared by Egypt paying tribute to
the Scythians. However, in mid 7th Century BC, there were constant attacks on Assyria by the
Scythians and the developing Medes Empire. Elam revolted again, this time in coalition with
Ashurbanipal’s brother who was the semi-independent ruler of Babylonia and this combination
sapped the power of the Assyrian Empire. After the death of Ashurbanipal in 627 BC, a Chaldaean
called Nabopolassar seized the Babylonian throne and fought off the Assyrians. Babylonian power

started to grow and Assyrian power waned further. In 614 BC Median troops took Ashur and signed a
treaty with the Babylonians and Scythians. Support from Egypt did not prevent Nineveh and Nimrud
falling in 612 BC. In 610 BC Necho II became the new Pharaoh, with Egypt and Babylonia now
adversaries. In 605 BC Nabopolassar’s son Nebuchadnezzar II led the combined armies of Babylonia
and Media that destroyed the combined forces of Assyria and Egypt, finally ending the Assyrian
Empire. In 604 BC Nabopolassar died and Nebuchadnezzar II took over as king of Babylonia.

9.43 The Second or Neo-Babylonian Empire (605-539
BC)

Nebuchadnezzar’s name carved in
stone - courtesy Collector-Antiquities
After taking control of Babylon in 604 BC, Nebuchadnezzar II (which is an Akkadian name) rebuilt
the Babylonian Empire. It went on to absorb much of the former Assyrian Empire, including Palestine
where Nebuchadnezzar II destroyed Jerusalem after 2 years of siege in 587 BC. He consolidated his
position by marrying the daughter of Cyaxares, the king of Media. Nebuchadnezzar was an aggressive
and ruthless king who expanded the Babylonian Empire so it stretched from the Persian Gulf to the
Mediterranean by the time of his death, after a reign of 43 years, in 562 BC.
In this period the tradition of decorating buildings with large panels of glazed, decorated
brickwork and tiles reached its peak in Babylon. There the famous processional way and 12m tall
Ishtar gate were lined with these large panels depicting more than 700 lions, bulls and dragons. These
had been carved and moulded then glazed in colours ranging from white and yellow to dark brown,
with a blue/green background.

Neo Babylonian glazed brick panels, dragon
and lion 604-562 BC - source
Archaeological Museum, Istanbul

Large cuneiform foundation barrel,
referring to Nebuchadnezzar II
604-652 BC - source National
Museum of Iraq, Baghdad
The façade of the royal throne room was also decorated with lions, with columns decorated with
stylised palmettos and lotus buds. Pottery models of animals are also found, the dog being notable probably used to ward off rabies that was a problem at this time. There is also a terracotta map of
Babylonia, centred on Babylon showing rivers and mountains surrounded by seas. Nebuchadnezzar
and his successors also placed terracotta cylinders containing cuneiform accounts of their activities
under new buildings.
Nebuchadnezzar rebuilt canals, together with walls, temples, monuments and palaces in Babylon. It
is said that 15 million fired square bricks were used during the rebuilding of Babylon, some of which
were stamped with cuneiform inscriptions extolling the king’s efforts.

Brick referring to Nebuchadnezzar II,
580 BC - courtesy Ifergan Collection
Near his palace were the remains of a huge Ziggurat built 1,300 years previously, but destroyed by
the Assyrian leader Sennacherib in 689 BC. Nebuchadnezzar had it rebuilt to a height of nearly 300 ft,
and legend has it that he planted trees and flowering shrubs on it to please his homesick wife who
was missing the northern mountains, hence the “Hanging Gardens of Babylon”. It is possible this is

also the “Tower of Babel”, so-called as part of the Christian propaganda following his brutal attacks
on Palestine. Babylonian priests were strongly into astrology, as they thought the movement of
heavenly bodies affected peoples’ lives, but while researching this they made significant discoveries
about planet movements and eclipses that was the basis for later astronomy.
After a ten year siege, and reputedly after diverting the Euphrates, in 539 BC Babylonia fell to the
Persian armies of Cyrus the Great and Babylon became one of his regional capitals.

9.44 Persia up to the “First” Persian Empire
The history of Iran started with the earliest ancient civilisations on the Iranian Plateau, long before
the arrival of the Aryan tribes from the north. Geographically it was a crossroads for these
civilisations and the caravan routes they used. The South Western part of Iran was part of the Fertile
Crescent, so it had close links with Mesopotamia. The name Persia comes from the Persian “Pars” or
the Greek “Persis” Region in the south of Iran that was the core of the original Persian Empire. Iran
comes from the “Land of the Aryans”, the Indo-Iranian nomads from Central Asia who arrived in the
area in the 3rd and 2nd millennium BC. Central Asia produced many people but was unable to support
them all, hence there were so many incursions from this huge region to the south west and south east
that they thought would be more bountiful. Also the Silk Road connecting China to Persia (and
onwards to Antioch where it branched to Anatolia and the Levant) was key to the rich development of
the Cultures of many countries at different times, particularly Persia, China, India and Rome. It was
an obvious vehicle for the transfer of technology and design concepts between Cultures.
The first Persian pottery was low-fired soft earthenware dated as early as 8,000 BC, found at sites
in the west (Kermanshah) and south of the Caspian Sea (Behshahr). In the 7th Millennium BC they
were decorating their pottery with red, black and white slip. Between 6 and 5,000 BC various places
including Tepe or (Tappeh) Sialk near Kashan, central Persia, were producing much harder pottery
tempered with straw and other plant varieties. These were predominantly handmade bowls with
globular bodies having concave bases and characteristic long spouts for ceremonial pouring of
liquids.

Persian spouted vessel, Tepe Sialk, 4,000 BC
- source Iran Museum, Tehran via Fabiandany
The bodies were grey-to-black, and even greenish in colour, as the temperature was not controlled,
but they managed to make them resemble the red and brown streaked local stone. Early “painted
pottery” decoration used a plaited pattern, as if imitating a basket, as well as red painted geometric
patterns, animals (sheep and goats), plants and humans. An interesting early ceramic discovery was a
number of pottery wine jars found in Hajji Firuz Tepe in the Zagros Mountains and dated to before
5,000 BC which was found in the kitchen of a mud-brick Neolithic house. They were set into the floor
and each had a volume of over 2 gallons (10 litres). One was found to contain a reddish residue that

when analysed indicated that it contained traces from grapes and terebinth resin as used today in
retsina as a preservative.
At around 5,000 BC Persian potters were painting geometric designs such as zig-zag lines and
hashes in brown and red on pots covered with a thick cream or white slip. In subsequent centuries
pottery became more and more refined, with finely ground sand temper added and better-controlled
kilns, allowing much thinner bodies. There was a larger selection of vessel shapes and bodies were
decorated with animals and stylised floral designs. Immigrants from the north also introduced red and
grey monochromatic pottery.

Persian Susa decorated cup, 4,000 BC courtesy Milwaukee Public Museum and
beaker, 3,800 BC source Victor Bryan
In the 5th Millennium BC in South Persia the potters had developed sophisticated two-stage kilns
having a grate and firebricks. The potters of Susa, the major city in South Persia on the south eastern
fringe of Mesopotamia, produced many large thin-walled drinking vessels and open bowls from high
quality clay at the height of the Ubaid period from around 4,500 to 3,500 BC. They also made small
pottery figures of humans and animals. Over 1,000 graves were found in Susa containing three or four
items of fine handmade ritual pottery, usually a beaker, dish and small jar. The most richly decorated
pottery from this area, remarkable for its fine painting, also came from Susa. The body was grey or
buff coloured, coated in greenish slip and decorated in dark colours, often red, with geometric
shapes, plants, waterfowl and other partly stylised but easily recognised animals including running
dogs, horses, ibex, goats and snakes, as well as stick-like people, usually in friezes. Examples are a
very attractive funeral beaker decorated with diamond shapes, zigzags and leaves using black paint
on a cream ground, 20cms high, another with buff ground is decorated with stylised ibex having
elongated horns forming a sweeping design, together with long-necked water birds near the rim (rare
ones have a hunter with bow), both dated to 4,000 BC. A later bowl had dark brown birds, zigzags
and triangles on a buff ground. There was a reasonable link with Northern Iran as shown in similar
pottery decoration, but there would also have been a link between Susa and Ur at this time. Pottery
from Bakun, a simple cattle ranching village but with highly developed crafts located near Persepolis,
was influenced by Susa and around 4,000 BC produced vessels with geometric designs and dramatic
human figures.

Persian Sialk vessel
4th millennium BC
- source Iran Museum
Tehran via Zereshk
The potter’s wheel in Persia followed closely its development in Mesopotamia, arriving in the 4th
millennium BC producing better quality symmetrical bodies. At this time throughout Persia there was
a lot of black painted, red-bodied pottery that changed to a buff body towards the end of the 4th
millennium. In Tepe Sialk they also produced fine, delicate vessels and graceful beakers with wellfired buff bodies decorated with bands of sheep, goats and bulls. In Western Iran in the 3rd millennium
they were making wares including large handmade jars from coiled clay. They impressed them with
their fingers in horizontal bands in the wet clay and decorated them after drying with iron pigments
that turned brown on firing. The potters used various geometric designs, including a band of eagles
with outstretched wings. In Nineveh around 3,000 BC they made vessels with a foot, pottery jars with
overall white paint decorated with red bands and geometric shapes, and bowls painted with animal
decoration. Around 2,750 BC they made fine indented and incised grey ware.
Iran is a large country and various Dynasties and tribes have ruled parts of it across the ages, and
developed different regional cultures. One of these tribes was the previously mentioned Elamites who
were neither Semitic nor Indo-European and had a unique language. Their Empire was centred on
Susa, and flourished in the 4th and 3rd millennium BC. There was a very interesting development there
around 3,500 BC as their potters produced a glossy black surface covering on the buff body. It is
likely to be the first glaze specifically on earthenware anywhere, and its preparation was quite
sophisticated. Clay was fired to 1,000 degrees C then ground, made into a paste and brushed on to the
vessel and fired again at 800 degrees C. This particular glaze technique was short lived and soon
lost. In the 3rd millennium they produced large round carinated vessels with lug handles, typically
decorated with the spread-eagle motif and stick figures in red wash.

Persian vessel decorated with spread
eagle, 2,400-2,000 BC - courtesy Griffin
Gallery of Ancient Art
There were large, painted storage jars, 50 cm high and 40 cm diameter. Unpainted wares now had
a finely burnished grey body (sometimes red), with distinctive shapes. Vessels had closed rather than
open tops with long spouts, similar to metal wares, but decorated with inscribed patterns. There were
shallow bowls with curved ridges inside called “worm bowls” and one-handed, splayfooted goblets.
The fine burnished grey wares continued for the next 2,000 years.

Persian, sherd slipped cream and decorated
with birds, 2,000 BC and Amlash (NW of
Tehran) human figure, 1,500 BC - courtesy
Milwaukee Public Museum
Throughout Persia the variety of vessel shapes increased further and decoration was very carefully
applied. The technology spread widely indicating the good communications between the settlements,
and by the 2nd millennium BC local potters were widespread, producing bowls, pitchers, jugs and
jars, mainly undecorated with grey, red or buff bodies, but some were burnished and others painted
with geometric patterns. Chequerboard patterns were popular.
During the 2nd millennium BC the eagle motif changed to ones of plump water birds, and mouldmade figures became popular, some even larger than life-size. However, the most interesting vessels

in the period from 1,500 to 500 BC were probably vessels with animal handles and zoomorphic
vessels, the latter notably from the Marlik Region of North West Iran. These depicted humped bulls,
camels, rams, horses, leopards and human figures, some with considerably exaggerated proportions.

Persian Amlash ram figure 900 BC and
Khurvin vessel with horse head handle 9/8
century BC - courtesy Milwaukee Public
Museum
A number of these vessels were utilitarian while others were used in ceremonies or burials. Some,
such as the hollow figures of women, are in red burnished clay, and others in grey polished ware.
Various strange pottery items have also been found.

Persian Amlash four jugs conjoined
on wheels, 1,000 BC - courtesy
Milwaukee Public Museum
Although craftsmen in Mesopotamia were well versed in glazing faience and steatite from before
the 4th millennium, its general use on earthenware pottery seems to have been delayed by some 2,000
years to the 2nd millennium. This glaze was alkali and almost certainly based on faience technology. It
was probably first used in Babylonia before the Kassite period, and the technology was transferred to
the Iranian Highlands by the Kassites around 1,500 BC. Although pottery styles were different, there
were evidently links between the potters of Susa and Babylon at various times, and much
experimentation. It is possible, but speculative, that the technology of adding imported tin oxide to
their alkali glaze was first discovered in Mesopotamia, as early as 1,450 BC around Susa. However
this glazing technology appears to have been lost after 1,200 BC. It seems to have reappeared around
900 BC in Assyrian Iraq.
It is from around 1,500 BC that Persian architectural ceramics became particularly interesting.
They were used as ornaments such as horizontal glazed pegs in walls, square plaques (unglazed ones
originally date from 2,500 BC), and blue, green and white glazed tiles, similar to the ones in the
Elamite temple at Tchoga Zanbil.

Persian Amlash grey ware bowl 1,200 BC courtesy Collector-Antiquities
At the start of the Iron Age, around 1,200 BC, a new grey ware came into Western Iran from the
North East. In Central Iran around 1,000 BC they produced beautifully decorated vessels often as
bridge-spouted pots. A burnished grey ware spouted jug on a graceful pottery stand 50cms overall is
a good example dated to around 900 BC. Decoration could be vivid and represented animals and
patterns probably related to their textiles. A tripod vessel found in the Rumishan region of Luristan
has a very attractive checkerboard pattern with red paint on a cream ground dated to 900 BC.

Persian spouted vessels, Amlash slipped
and burnished and Sialk decorated, both
9/8 centuries BC - courtesy Milwaukee
Public Museum, and a decorated jug from
Susa, 1,000 BC
Around 1,000 BC in Sialk (Elam) they produced elaborately painted red on buff wares on the same
shaped vessels that the Khurvin (Northern Persian) potters produced as very fine, thin-walled grey
burnished wares. An amazing jug 20cms tall with a very long bridge spout painted in red on cream
with horned animal decoration dated to 900 BC was also found in Sialk.

9.45 The First Persian Empire (550-331 BC)
The first Persian Empire was founded on the Median Empire (728-550 BC) that covered present
North Central Iran.

Map of Persian Empire 500 BC - source
Thomas Lessman
Cyrus II “The Great” (558-529), based in Persis, south of Susa in Susiana, defeated his
grandfather, the King of Medes in 550 BC, and united the Medians and Persians to start the
Achaemenid Empire that lasted for two centuries. The Achaemenid tribe came from the Eastern side
of the Persian Gulf where they controlled a significant area. Apparently his grandfather had dreamt
Cyrus would overthrow him so ordered his death as a baby, but his followers disobeyed him and hid
him instead. Cyrus was an extremely successful warrior leader and his Empire grew rapidly,
defeating the Lydians of Anatolia in 546 BC and the Babylonians in 539 BC exiling their king.
Following his entry into Babylon he commissioned a fired clay cylinder, “the Cyrus Cylinder” now in
the British Museum. It is described as the first “Charter of Human Rights” and a replica is located in
the UN Headquarters in New York. It is also said to have influenced the US Constitution. It refers to
Babylon as Babili, translated as the “Gateway to the Gods”. Cyrus was the first leader to be titled
Shah. He died in battle against the Turanians/Scythians north east of the Caspian Sea in 529 BC
having started the greatest Empire the world had seen, eventually stretching from Egypt to the Indus
Valley and from Greece to Central Asia. However, he ruled it through peaceful diplomacy rather than
violence.
His successor at Susa, Cambyses II (529-522 BC), defeated the Egyptians in 525 BC and spread
into North Africa as far as Libya and Nubia. Phoenicia submitted, giving Cambyses a fleet, but his
campaigns against the Carthaginians and Ethiopians failed.
Darius The Great (521-486 BC) followed. He had tenuous links to the royal line, and had to
legitimise his position by marriage to the widow of Cambyses, but became the greatest leader of them
all. He expanded the Empire until it extended from Macedonia, north of Greece to Afghanistan and the
Indus, along with the territories in North Africa. This huge Empire was split into 20 Provinces run by
Satraps. Initially Darius’s Capital was Susa, but he started to build a new capital city in 518 BC at
Persepolis, the heart of the Empire, to the east of the Persian Gulf. Around 500 BC he also built a
major “royal” road from Sardis the capital of Lydia in Western Anatolia to Susa, a distance of 2736
km with 100 regularly spaced posting stations. He introduced the gold Daric and silver Shekel coins.
At this time the Persians wrote in Aramaic, the North Semitic language – by then used extensively in
the Middle East. The Old Persian language was used for Royal inscriptions using special cuneiform.
However parchment replaced clay tablets for Aramaic documents around 460 BC. From the early
Median period Persian religion was based on the teaching of the Prophet Zoroaster (Zoroastrianism).
Subsequently Judaism, Christianity and Islam absorbed some elements of his teaching.
With the arrival of the Achaemenids, considerable advances were made in pottery manufacture,
and utility ware became plentiful, with additional shapes appearing in the area such as the rhyton.

Persian rider and horse 600-400 BC
- courtesy Ifergan Collection
Wheel-thrown finer wares also advanced noticeably, with incised and moulded decoration and red
painted carinated vessels. Some old ideas reappeared such as animal shaped vessels and animal
figures attached to handles of rhytons and jars.

Achaemenid pot with
animal handles source Persepolis
Museum, Iran
Greek influences also became apparent, including amphorae, but now tailored to have spouts at the
base for ceremonial drinking. Metalwork was copied with great success. By 500 BC the
architectural glazed brick panels and friezes could be very large and elaborate, some 10m long, with
beautiful patterns in relief coloured in blue, white, yellow, green and some purple. Several depicting
soldiers and animals were found covering the walls of palaces at Susa. One particular example,
“Archers of the Royal Guard”, is now in the Louvre. Others at the Winter Palace depicted the
imperial guardsmen, lancers and archers. A fired clay tablet was found at Susa containing the names
and home towns of the artisans who carried out this work, some of whom were from Babylon.
Lydia, in Anatolia, was ruled by a series of Persian Satraps, including Artaphernes, younger
brother of Darius, and there were many Persians in their elite. However, by 499 BC, the Ionian cities
were in revolt, joined by Athens and Western Greece against the Persians. Partly because the Greeks
burnt his Western Capital, Sardis, to the ground in 497 BC, Darius attacked Greece but lost the battle
of Marathon in 490 BC. Xerxes, his son and successor, also tried to defeat the Greeks using an army
with supporters numbering some million people that overwintered in Sardis in 481 BC together with
a huge fleet of ships but the fleet was defeated at Salamis in 480 BC and the army suffered great

losses. The Egyptians formed a large part of the fleet (200 ships), led by Achaemenes, but they
appear to have left the field of battle. Around 386 BC an agreement to cede Greek cities in Asia in
return for autonomy for all other Hellenic States brought peace between Persia and Greece (known as
the “Kings Peace”). However, revolts grew including in Phoenicia (put down very hard), Cyprus and
Egypt. The Empire was weakened by continual nomadic insurgencies and in-fighting between
Satraps. Although the Persians hit back, (reputedly killing 40,000 in Sidon in 343 BC), they were no
longer invincible and when Alexander The Great of Greece attacked in 334 BC the Persian armies
were defeated, Persepolis destroyed and the Empire collapsed in 333 BC. After the division of
Alexander’s Empire, the Greek Seleucid Dynasty ruled Persia from 300 until 250 BC.

9.46 Second Persian Empire (250 BC-651 AD)
In 245 BC the Greek Satrap ruling Persia revolted, and in the ensuing confusion Parthia (Northern
Iran) was overrun by the Parni, a nomadic tribe from Southeast of the Caspian Sea. They became
known as the Parthians and their leaders were the Arsacid Dynasty. They expanded their Empire at
the cost of the Seleucid Empire, taking Seleucia in 141 BC and making it their Western Capital. The
city grew to a population of 600,000, vying with Alexandria and Rome.

Map of Parthian Empire 60 BC - source
Wikipedia via Quadell
Their Empire grew to embrace Iran, Mesopotamia, Armenia, and parts of Turkey, Georgia and on
to Pakistan. For a while they controlled Cyprus and the Levant. The Parthians were the arch enemy of
the Romans in the East and there were several battles between them in Anatolia, when the Romans
were at the height of their power. In particular there was a battle in 53 BC that conclusively stopped
the Roman’s eastward expansion. The strength of the Parthians was due to them having two types of
cavalry, one heavily armed and armoured that devastated Roman foot soldiers, and a highly mobile
force with extraordinary skills that allowed the riders to fire their bows turning backwards in their
saddles at full gallop, which took a deadly toll of the following Roman cavalry.

Glazed Parthian jugs - source parthia.com,
C D Hopkins
Parthian pottery was wheel-made, grey or red unglazed wares together with one of their greatest

achievements, a newly introduced dark green or tan coloured alkali glaze on fine white ware. The
glaze could be readily applied to this fine white paste body.
After Alexander’s conquest, glazing had reduced in Mesopotamia until it was resurrected by the
Parthians. The grey ware was mainly bowls, small cups and large jars, all with convex bases,
sometimes polished but not decorated. The more popular red ware was the Late Hellenistic/Early
Roman Eastern “Terra Sigillata” ware, which had a pale fine body with bright red slip. It spread
throughout the Parthian Empire between the 1st century BC and the end of the 1st century AD. It had
the same shapes as grey ware but with everted rims. “Clinky” ware was a version of red ware having
a red exterior and grey interior and a very thin body that when tapped gives a clinking sound.
Zoomorphic rhytons were still popular in both colours, as well as buff, and included camels. The
alkali glazed vessels were commonly pilgrim flasks, two-handled vases, one handled pitchers and
large bowls with short legs – possibly related to contemporary Chinese bronzes. Amphorae were
also made with deep blue, yellow or green glaze. There were also elegant white-glazed bowls and
turquoise dishes. The glazed vessels usually had simple incised decoration.

Parthian Turquoise glazed amphora and
rhyton 1/3 centuries AD - courtesy Baraka

Parthian nude reclining on couch, Uruk,
100 BC-100 AD - source National Museum of

Iraq, Baghdad
The Parthians had different beliefs regarding burials, so they used cooking pots to bury small
children, and larger pottery jars or glazed pottery coffins for adults. The latter were made from clay
slabs joined together and covered with a thin clay skim, stamped or incised with motifs such as
soldiers, covered in a green glaze and fired upright. Parthian pottery products were widely
distributed and a Parthian slipper coffin and lid was discovered in Uruk dated to around 100 BC.
Since the Parthians were not very good at holding captured land, there were continual skirmishes
resulting in a standoff between them and the Romans for several hundred years. The Parthian Empire
was very loosely controlled and relied on the local Greek intelligentsia to run it, permitting various
languages and coinage to be used. This was its downfall however as its last king, Artabanus V, was
unable to hold it together to withstand the challenge of Ardashir I, a descendant of Sason, who started
the Persian Sassanian Dynasty (225-651 AD).
One of the strongest Shahs of this Dynasty was Shapur I (241-272 AD) who reformed the country
economically and militarily. His Empire covered Iran, Iraq, Armenia, Afghanistan, East Turkey and
parts of Syria, Pakistan, Caucasia, Central Asia and Arabia. Continued battles took place with the
Byzantines (The Eastern Roman Empire from around 330 AD) and the Afghanistan Huns. The
Sassanian Empire waned at times, but resurged in the 7th century when it expanded westwards into
the Levant, taking Jerusalem in 611 AD if only for a short period. The Sassanian era had considerable
influence on the art in the rest of the world, particularly the Romans, but also onwards to Western
Europe, Africa, China and India. This influence carried on to the later Islamic world.
Sassanian pottery continued some of the Parthian traditions, but grey ware disappeared and, as
Zeroastrian burial customs were reintroduced, pottery coffins also disappeared. Incised and stamped
decoration became more intricate with wavy lines, rosettes, geometric patterns and inscriptions.

Sassanian pot with squirrel decoration 5/7
centuries AD - source Aspire Auctions
The stamps were carved from wood and included geometric shapes and beautiful animals such as
deer. Some bowls and covers were used for ritual purposes - magic bowls to fend off demons - and
were inscribed circumferentially on the inside with spells. The discovery of square kilns 4m wide
showed that pottery manufacture became industrialised at several centres. Glaze technology improved
with turquoise being the most popular colour.

Sassanian buff bodied bowl with
turquoise glaze - Courtesy
Milwaukee Public Museum
Figurines were also popular, some of them part-glazed.
The Sassanians challenged Roman power in the Middle East for over 400 years. However, even
though they had managed to resist the Romans for so long, their army lost to an Arab army in 636 AD,
paving the way for the Islamic conquest of Persia. The Arab army looked ramshackle, but was not
burdened with families etc. and had a very well structured hierarchy and leadership. They were also
well armed. It came as quite a surprise to more established armies such as the Persians when they lost
battles to the Arabs. The conquering Arabs introduced Islam to the Middle East and ruled Persia for
some 150 years.

9.47 Islamic Empire (from 661AD)
Arabia had been involved with the countries of Western Asia since the middle of the 3rd
Millennium BC when trade took place between Eastern Arabia, particularly Bahrain, Mesopotamia
and India. Caravan trade between South Arabia and the Fertile Crescent began in the middle of the
2nd Millennium BC, and their domestication of the camel around 1,200 BC made desert travel easier.
Both the nomadic and settled Arabs were always trying to expand their territories long before
Mohammed and Islam. However, the previously flourishing states in Arabia were caught up in
invasions from Ethiopia and the Sassanians in the 5th and 6th centuries AD, causing their decline. This
disruption made it easier for the Muslims to take over so rapidly. Muhammad (570-632 AD) is
regarded by Muslims as the last prophet of Islam after others including Adam, Noah, Abraham,
Moses and Jesus. In 622 AD he and his followers moved to Medina where he united the conflicting
tribes and returned to conquer Mecca in 630 AD. By the time of his death he had united most of the
Arabian peninsular. The Qur’an is a compilation of his beliefs and sayings that is followed by
Muslims in the same way as the Bible is by Christians. After his death there were the usual squabbles
over succession, but the first Caliph, Abu Bakr, took control and started to expand the Empire outside
Arabia. He only ruled for two years and was succeeded by Caliph Umar (634-644 AD).
The Eastern Roman Empire had become the Greek speaking Byzantine Empire, with its capital
moved from Nicomedia to Constantinople in 324 AD by Emperor Constantine. The Byzantine and
Sassanian Empires had dominated the Middle East, and the local tribes had suffered great misery
from the wars between these two. Together with this, many Christian faiths had been persecuted as
heretic by the Orthodox Christians and were ejected to adjacent countries. There was a general
willingness amongst them to shed their existing oppressors for another, potentially better. This led to
the Islamic Empire growing at a phenomenal rate under Umar. Syria and Iraq were overrun in 636-7
AD and within 10 years the Muslim army had conquered Mesopotamia and Persia, causing the
collapse of the Sassanian Empire in 642 AD, and the withdrawal of their elite eastwards. The

Muslims overran Egypt, previously part of the Byzantine Empire, by crossing the Sinai in 639 AD,
and capturing Alexandria in 641 AD. Armenia was also annexed.
Some religions tended to destroy any technology associated with a different religion they came
across, whereas the Muslims were very keen to absorb the knowledge of other faiths, as long as it did
not directly contravene their theology. A great deal of Greek and Roman knowledge and technology
was captured in the taking of Alexandria, as the library still contained several hundred thousand
scrolls and books stored there by the Romans and the Greeks before them. There are various versions
of what happened subsequently, but the most probable was that Caliph Umar had those considered
heretic destroyed, but the rest preserved for translation, which took place over the next 200 years.
Also the Egyptians were allowed to continue Coptic religious rituals.

9.48 North Africa
The Berber Nation had inhabited North Africa from before 3,000 BC, and the people were known
generally as Libu (Libyans). They were subjected to the influence of a number of invaders starting
with the Phoenicians who settled Carthage possibly in 814 BC and created several other North
African maritime colonies. After the Punic wars the Romans took control and immigrant Romans
developed large agricultural estates providing huge quantities of food for their Empire. Then the
Vandals took advantage of the fall of the Western Roman Empire to migrate from Eastern Europe
through Gaul (France), Spain, across to North Africa at Gibraltar and onwards to Carthage. However
by 534 AD the Byzantines had recaptured North Africa and by 565 AD the Byzantine Empire
included Italy, Greece, Anatolia, The Levant, Egypt, parts of North Africa and part of Southern Spain.
From 642 AD the Arabs made further inroads into North Africa from Egypt, under the third Caliph
Uthman (644-656 AD) and the fourth Caliph Ali (656-661 AD). The choice of Ali as Caliph was
contested and eventually led to the split between the Sunni and Shiite Muslims.

9.49 The Umayyad Dynasty (661-750 AD)
By the time of the start of the first Muslim Umayyad Dynasty their Empire spread into North Africa,
past, but avoiding, Carthage, including Egypt south to the Aswan, Mesopotamia and Persia, covering
a third of the civilised world. The Umayyad Dynasty was set up by the Quraysh family from Mecca
who had fought Ali until his murder in 661 AD. Further expansion from 669 AD meant that by the
680’s AD they had reached the Atlantic coast of Africa, finally overrunning Carthage in 698 AD, and
reputedly freeing the Berbers from oppression. Certainly the Berbers converted to Islam and made up
much of the Muslim army that invaded Spain starting in 711 AD. The Arabs attempted two incursions
into Anatolia to try to take Constantinople from 674 to 678 AD and 717 to 718 AD, but the Byzantines
repulsed both. Everywhere the Muslims went they acquired the technology of the inhabitants, and
subsequently built on it, as dictated in the Qur’an “to seek knowledge”. The Umayyads, whose
Capital was Damascus, were noted for being tyrannical, but they were also noted for their fine
buildings. Within 80 years of Muhammad’s death the Arabs had erected the greatest and most
beautiful Islamic buildings throughout their Empire, including the Dome of the Rock, Jerusalem and
the Great Mosques at Damascus, Syria and Cordoba, Spain.

Dome of the Rock, Jerusalem - source
Jerusalem-pedia
By 715 AD, while Western Europe slid into the dark ages, forgetting much of the Roman way of
life (especially hygiene – to their eventual cost), the Muslim army had taken most of the Iberian
Peninsular (Spain and Portugal) and much of Central Asia previously held by the Chinese, well to the
east of Samarkand, as well as to the Indus River.
Trade was very important, partly because it raised revenue for the rulers, and so the security of the
caravans on the Silk Road was paramount. The Silk Road was not a single road between two places,
but a gathering of routes in China to Chang’an then a route to Samarkand. Here one route went by way
of Baghdad or Seleucia to Damascus, then to Tyre and by sea to Byzantium or Venice. Two further
routes went to Byzantium from Samerkand, one overland through Turkey and another further north
across the Caspian Sea. Along there land routes they built “caravanserai” that were substantial fortlike buildings one day’s travel apart (30-40 miles), which had facilities to look after men and camels
overnight.
The Arabs had used the stars to negotiate across the desert at night so had become accomplished
astronomers, and they then used this knowledge to navigate the seas. This enabled them to control all
the maritime trade between the Red Sea and China. It was also essential to find the direction of
Mecca for praying. They took the astrolabe from the Hellenistic Greeks and significantly developed
it. Another example of how the Muslims were greatly strengthened by absorbing the cultures and
technologies of others, particularly those they conquered, is the acquisition of the technology of
papermaking when they captured a papermaking factory in Samarkand from the Chinese around 700
AD. This technology, which replaced expensive vellum, spread throughout their Empire by 10th
century AD. It travelled via Iraq to Egypt, North Africa and then to Moorish Spain. It did not become
available to the rest of Europe until the 12th Century AD when the Moors were driven south. It was
not manufactured in England until the 15th century. Another technology to travel east to west was
advances in numerals. Around 500 AD Indian mathematicians developed the concept of zero and
ways of depicting large numbers economically, much more so than Roman numerals. These ideas
were passed on to the Arab world by Persians living in India and travelled, with progressive
modifications, through North Africa. The name “Arabic Numerals” is therefore a bit of a misnomer.
The technology eventually reached Europe around 900 AD, and became the numerals people of the
west use today.
The Islamic conquest of Persia led to a renaissance of the Persian Culture, but now interpreted as
the “Islamic Culture”. Architecture, writing, art and design were often taken from Sassanian Persians

to the wider Muslim world. The earliest ceramic wares continued previous traditions, with unglazed
wares having moulded, stamped and applied decoration, although most of their subsequent pottery
was glazed. The influence of China and restrictions of Islam soon changed designs and decoration,
including shapes that were inspired by Chinese designs, often from metalwork. Islamic decoration
was restricted by the interpretation of the Qur’an not to depict living things. However, it brought out
elegant stylised floral and foliate motifs together with wonderful geometric patterns partly expressing
the Islamic view of order within the universe. Much of their early creative work was for the
decoration of tiles for mosques. The first Muslim potters of the Umayyad Dynasty inherited the
technologies from across the Middle East. There were the blue and green glazed quartz-based
fritwares, known in Egypt since the Roman times. By Islamic times these bodies were made of fired
quartz, white clay and glass frit. There was also the alkali glazing from the Achaemenid Persians and
Roman lead glazing continued by the Byzantine potters. The Muslim artists decorated everything –
walls, floors, pots, textiles and even book covers. Their absorption of Greek mathematics from the
translations of Euclid and Pythagoras, described below, caused them to create infinite decorative
patterns. Each of the shapes they used in the patterns, circle, square, hexagon, star and triangle has a
fundamental meaning in Islamic Culture. Designs are built up from interlaced bands and these in turn
can intertwine with each other producing very complex two-dimensional patterns. Floral motifs and
calligraphy are also used as the basis of some patterns, such as “Arabesque” often based on
palmettes. Persian craftsmen occasionally used three-dimensional representations.

Cordoba Mosque, Mihrab and cupola above
Mihrab - sources wiki LooinL and web J
Entrenas

9.50 The Abbasid Dynasty (750-1258 AD)
By 750 AD the Abbasids (followers of Mohammad’s uncle - Abbas), who had started a revolt in
Persia, defeated the Umayyads and took over as the ruling Caliphate until 1258 AD. The remaining
Umayyads fled westwards and ruled Moorish Spain from 756 to 1031 AD with their Capital at
Cordoba. The second Abbasid Caliph, Al-Mansur, founded Baghdad in 762 AD, which became their
capital. The Muslim conquests can be seen as not only territorial but also cultural. Baghdad was
where the Caliph created the “Home of Wisdom”, where Greco-Roman books were translated. They
moved Greek-speaking, Syrian Christians (e.g. Nestorians) to Baghdad to translate the books into
Arabic, sometimes via Syriac (Syrian Aramaic). They concentrated on books covering certain topics
– medicine, maths and engineering took precedence, as well as certain authors such as Aristotle.
However they were not so interested in Greek Literature such as Homer. Sometimes the “pagan”
philosophy was altered by the Christian translators to make it more acceptable to Islam (or to them!).
They also had to invent new Arabic words, but construct them in such a way that the reader could
work out the meaning. Part of the motivation for the very expensive translation process was to show

their rivals/enemies, the Byzantines, that the Arabs were as sophisticated as they were. Persian books
that had been translated into Greek in Alexander’s time, together with Roman texts, were also
translated into Arabic, and Abbasid Persians paid huge sums to have the knowledge returned to
Persia. As time went on, this technology was further developed by the Muslims, who added it to their
growing body of knowledge. For example Islamic medical knowledge was amongst the most
advanced at the time. In particular the medical text “Qanun” by Ibn Sina (980-1,037 AD) was still
utilised round the world until relatively recently, some 1,000 years later. Also arithmetic from India
and Euclidian geometry were considerably expanded. By the 10th century many significant libraries
existed in larger cities, and paper was so abundant it was provided free to readers. Salons were set
up for philosophical debates, and all religions were included – Jews, Christians, Zeroasters etc., so
long as they could make their point in fluent Arabic. The Abbasids were great educators and set up
Madrasahs (schools/universities) throughout their Empire from 859 AD. By the reign of Caliph Harun
al-Rashid (786-809 AD), the early Islamic Empire was at its greatest as well as being cosmopolitan
and wealthy thanks to very successful trading.
The Abbasid’s very beautiful and sophisticated art tradition spread widely. It caused a great
revival of ceramics in Egypt, possibly using migrant potters from Mesopotamia and Persia. New
discoveries produced new effects that triggered further developments and new wares. For example,
from as early as 700 AD the Iraqi potters had been producing “Basra blue-painted ware” in Basra,
but it became associated with Abbasid Samarra. It comprised a buff/yellow fired body, a
rediscovered white tin-opacified glaze and a further glaze layer containing cobalt blue.

Basra blue ware dish
Also in Basra they produced lustre ware from 800 to 975 AD. The earliest evidence of the
rediscovery of tin glaze technology is from an area near the city of Seleucia, just south of Baghdad.
Throughout the Abbasid period there was considerable interplay eastwards and westwards. The
Arabic language spread as far as India. Chinese potters significantly influenced those of Islam, and
Islamic potters greatly influenced Europeans, and they both passed some innovations back to China.
Around 800 AD, a profound change took place in Islamic pottery when Caliph al-Rashid was
presented with a group of Chinese Tang bowls and he realised just how beautiful their porcelain was.
The perception that pottery should be viewed as highly artistic spread throughout the Empire. Caliph
al-Rashid had local potters imitate imported Tang stoneware using local clay and glazes, and the first

of this new fine pottery was produced in Baghdad shortly thereafter. They used the white tin opacified
glaze they had developed to smooth and prepare the surface of the vessel. This glaze contained
around 10% lead as a flux. Although the Abbasid potters initially used it to imitate the surface of Tang
porcelain wares, it soon came to characterise Islamic wares. Initially Islamic potters focussed on
decoration and colour, rather than beautiful shapes and textures. Because of this interest, the
importation of Tang wares increased significantly. From the 8th century the Arabs had settlements in
Canton, China, which were used to import porcelain and pottery. The Chinese honoured these foreign
traders with Chinese names, and a common Muslim one was Liu.
Early Islamic imitations, especially of dappled Tang glazes, have been found in Mesopotamia,
Egypt and Eastern Persia. Some wares had a buff body decorated with monochrome green, white or
yellow glazes, while others were in relief under a green glaze. Some were the very early examples of
underglaze cobalt blue decoration. The technology to use cobalt blue colourant under alkali glazes
that appeared in Iran in the 8th century AD was exported to Tang China for use with lead glaze. It was
then improved by the Yuan Dynasty to create the famous Chinese blue-and-white ware, but declined
in popularity in Iran. (It was reintroduced from 13th to 18th centuries because of the popularity of
blue-and-white ware with European and Chinese customers).
Although the depiction of animal designs, particularly human, was banned as it was thought to
encourage idolatry, against the teachings of the Qur’an, in practice this was often disregarded,
especially in Persia, except in the decoration of mosques. Where they were depicted, animal figures
are lively, but human ones tend to be stiff. From the 8th to the 10th century AD the potters in Eastern
Iran made very simple and striking glazed earthenware bowls with calligraphy around the edge in
black on a white or cream body. Arabic calligraphy was very effective as decoration, and was often
used.

Plate with Arabic Calligraphy
During the 9th century AD, the Abbasid Caliphs brought a large number of non-Muslim Turkic
slaves mainly from the Caucasus Region to form their army. They were young men who converted to
Islam and lived in their master’s household and were very loyal. They were also very well trained,
often as cavalrymen, and rose to the highest levels in the army. They became a warrior caste known
as the Mamluks (Mamelukes). After less than 100 years the Abbasid Caliphs started to lose power to
the Mamluks although they were left as titular heads for centuries.

Although the Culture of the Abbasid Empire flourished during the 8th to the 11th centuries, making it
the golden age, its geographic control did not fare so well. Parts of Northern Persia had become
independent under Turkic tribes from 819 AD. Because of this the Abbasid Caliph was even forced
by the Mamluks to move his Capital temporarily from Baghdad to Samarra from 836 to 892 AD. Also
as early as 787 AD the Abbasids started to lose their power west of Egypt, which ultimately led to
the rise of the Caliphate of the Fatimids (909-1171 AD). The Fatimids had their origins as Berbers,
but based their claim on a link to Fatima, Muhammad’s daughter. They were centred in Tunisia, North
Africa until 969 AD when they moved their Capital to Cairo. The Fatimid Empire grew to cover
North Africa, Egypt, the Levant and part of Arabia. Accordingly the Islamic Empire was no longer
unified, but was ruled by these different Caliphates, some more powerful than others.
Islamic pottery was perhaps at its best between the 9th and 13th centuries. The quality of pottery
from Syria, Egypt, Mesopotamia, Persia, Afghanistan and Anatolia, although different in body, shape
and decoration, even rivalled the wares from China.

Islamic green glazed lion - courtesy Barakat
The development of pottery was closely linked to the Caliphate in power at the time. The Capital
of each Caliph contained the rich and powerful court that wished to surround itself with beautiful
objects, so they patronised the artists and potters. When a Caliphate declined, the most skilled potters
would move to the Capital of another Caliph, taking their technology with them. Early centres at
Baghdad, Old Cairo and Samarkand moved to Al Raqqah on the Euphrates, Rayy (Rhagae) and
Kashan, both in Northern Iran – Rayy near Tehran. Unfortunately for us, Muslims did not believe in
grave goods, so most of the pottery before 14th century has been excavated from ruins and is in
pieces, as well as iridescent once it has been in the ground for a number of years. A few significant
discoveries have been made, such as the presumed stock of a merchant who put his fine pottery in
larger pots and buried them in the ground at Jorjan before fleeing the invading Mongols. However,
Kashan and other centres were famous for decorated lustre tiles that were produced from before the
9th century AD predominantly for the walls of mosques and public buildings, and many of these have
survived in good condition.
Lustre painting may have started in Mesopotamia or Egypt - Egyptian Coptic artists in the 7th
century AD used it on glass, and metallic colouring of glass went back to Roman times there –

however its first use on pottery was probably in Abbasid Iraq (Baghdad). It came from the efforts
demanded by the Abbasid Caliphs to replicate Chinese porcelain but became popular on its own
merits while the Caliphs were resident in Samarra. It was used to simulate objects made from
precious metals, as the Islamic religion banned their use to preserve simplicity of Muslim life. The
Abbasid potters used the tin glazing and lustre decoration on bowls, some of which were decorated
with painted flowers and inscriptions. In the 9th century they produced beautiful lustre cups and
dishes.

Earthenware moulded dish with yellow glaze,
Iraq 9th century - source Freer Gallery
Smithsonian Washington
Some of this technology also passed to Chinese potters. When Middle Eastern potters emigrated to
the west of the Arab Empire they took these technologies with them via North Africa and on to Arab
(Moorish) Spain where it became known as Hispano-Moresque ware. In turn the Moors manufactured
it and traded it via Mallorca to Italy where it became very popular and the Italians also started to
produce it locally. Today any type of tin-glazed ceramic is likely to be called Majolica (pronounced
Maiolica) because the Italians thought that was produced in Mallorca rather than just being transshipped from Spain. Alternatively it is, perhaps confusingly, also called faience.
From the 9th century AD Venice had taken over as the chief Mediterranean maritime trading nation,
transporting significant quantities of pottery from the Islamic and Byzantine Empires to Western
Europe. The whole of Europe became influenced by this technology as it travelled from Italy to
Holland where it was called Delft, after the main production centre, and from there it spread
throughout the rest of Europe. It is often referred to as Delft in the UK.
The Abbasid Caliph built a palace at the new capital at Samarra in Iraq in 836 AD, as he had to get
away from rioting Mamluks in Baghdad. The Capital was returned to Baghdad in 892 AD, but in the
meanwhile its potters had produced the best ceramics of that period. Buff coloured, close-grained,
soft earthenware called the “Samarra body” was found there, but possibly manufactured elsewhere. It
was comparable to the body used later for Italian majolica. A blue/green glaze similar to Parthian
was commonly used on it. A large number of lustre-decorated vessels have also been found at
Samarra. The buff body was covered in a white tin-opacified glaze and lustre paint applied over this.
There were also moulded reliefs with a green/yellow glaze, and sometimes a metallic “golden”

lustre, although this often wore away. The Samarra body was also used for vessels covered with an
opaque cream glaze decorated with foliage and/or Arabic inscriptions in dark blue (or sometimes
green); and thinly potted polychrome vessels in purple, lavender, dark green and yellow. They
imitated celadon vessels so well that an analysis of the body is needed to differentiate them from
Chinese porcelain, although imported Chinese stoneware and porcelain was also found in Samarra. A
large number of wall tiles were also produced there.
Muslim pottery produced during the Abbasid Period travelled widely and has been found from
Portugal to Thailand and from Turkmenistan to Mozambique.
Summarising, Muslim potters during the Umayyad and Abbasid Periods were responsible for some
important technical innovations and improvement of previous technologies leading to remarkably
sophisticated forms of pottery. The most influential of these was the rediscovery of opaque white tin
glaze in the 8th century AD. The Muslims also developed lustre painting on earthenware vessels
probably also in the 8th century AD. Incised ware on a frit body was first developed in Egypt in the
early 11th century, possibly related to imports of Song wares. After incision the vessel was covered
in a hybrid lead-alkali glaze. Later Syrian and Iranian versions used an alkali glaze. Sgraffito ware
became common throughout the Middle East and was particularly popular in Syria and Egypt in the
13th century. The body was often red/pink with a white or buff slip, covered in a high lead glaze.
Related to it is ‘slip carving”, where the body is covered in thick slip that is carved out with a knife.
This technique, often called Champlevé, leaves a raised design of slip material. It was probably first
developed in Iraq in the 8th century AD. A good example is a shallow bowl with a black raised bird
on green ground in a museum in Istanbul.

Green glazed plate depicting hunters,
12-13 centuries AD - source
Louvre Museum
In the 10th and 11th century a Persian example of this ware, known as Guebri, had a red body
covered with a white slip, covered with a transparent green or yellow lead glaze. Typical motifs
were flowers, animals, including humans, and bold inscriptions. “Lakabi” wares were also
developed in the Middle East. In this method, clay threads were used to outline the design, separating
the different coloured glazes, similar to the cloisonné technique. It was not used for long as the colour

separation was not as good as with cloisonné.
When life for the Abbasid potters got difficult towards the end of the 10th century AD, some moved
to Egypt, causing a stagnation of the technology in Iraq. However, lustreware as well as tin glazing
became particularly popular in Egypt during the rule of the Islamic Fatimid Dynasty. The lustre ware
had a buff or pink clay or a fritware body and tin-opacified glaze. In the 11th century lustre was
coloured gold, orange and brown depicting subjects such as people playing instruments and animals.
Some wares had the pattern incised under the glaze. It seems likely that in turn some of the Egyptian
potters moved to Iran on the fall of the Fatimids.
Islamic water jugs often had delicate pottery filters, but possibly the strangest objects were pottery
hand grenades that could be decorated with underglaze green, blue and yellow.

Islamic hand grenade 6-8 centuries AD courtesy Griffin Gallery and early
medieval example
Another important, but more basic, technology developed by the Moors is evidenced in Seville as
they installed a terracotta-piped sewer system that is still functional some thousand years later and
still represents over 10% of their present sewer system.
Many of the books containing the Greek and Roman technology the Muslims had translated,
together with further Muslim advancements, found their way to Spain via North Africa, particularly to
the library at Toledo in Southern Spain. When the European Christians (Castilians) recaptured Toledo
in 1085 AD, all of this technology was translated yet again, this time into Latin, sometimes via
Hebrew. This then passed to Christian Europe, which possibly catalysed the first phase of the
European Renaissance in the 12th century; in the same way it had triggered the Arab Renaissance in
the 8th century AD.
General unrest in the Middle East and Spain allowed further Berber tribes to take over in North
Africa. Firstly the Almoravids from 1062 to 1150 AD and then a Berber Confederation, the
Almohads, took over from them until 1269 AD. They created Islamic Empires in North Africa and
Southern Spain. The Capital of the Almoravids was established at Marrakech in 1062 AD and the
Almohads added Seville as a second Capital. The Moors of Southern Spain excelled in the use of
beautiful patterned ceramics for buildings, from doorways to domes. Even after the Christians had
driven them out in the north, Moorish artists were used to decorate buildings in the “Mudejar” style

with glazed tiles. Both the Almoravids and the Almohads paid homage to the Abbasid Caliph. Rabat
was an important cultural centre during the Almohad period, and was particularly noted for its
polychrome pottery that almost reached the artistic level of Syria, Persia and Egypt.
Rioting and disruption became so bad in Baghdad by 1055 AD that the Abbasids had to
commission the Seljuk Turks to take control of the capital on their behalf. In Egypt Salahuddin had
taken control and set up the Ayyubid Dynasty in 1171 AD. He is noted for his battles with the
Crusaders, wiping out their army at Hatim in 1187 AD and retaking Jerusalem in that year, and in
particular his battles against Richard the Lionheart around 1191 AD. The Mamluks seized control of
Egypt from the Ayyubid Dynasty around 1250 AD and the first Mamluk ruler, Aybak, married the
Ayyubid Sultana, but she had him murdered a few years later. The Mongols sacked Baghdad in 1258
AD crushing the Abbasids. A relative of the Abbasid Caliph escaped to Cairo where he was made
Caliph. The Mamluk army finally stopped the Mongol invasion by defeating its army in Palestine, and
later they also finally drove the Crusaders out of Palestine around 1291 AD. In the 14th century the
Mamluk potters imitated Persian Sultanabad ware, and imitated Chinese wares in the 15th century.
The Mamluk regime survived until after the Ottoman conquest in 1517 AD and they were still
powerful under Ottoman rule until Napoleon’s conquest of Egypt in 1798 AD.

9.51 Persia (from 819 AD)
Descendants of various Turkic speaking warrior tribes who had been moving south from Central
Asia set up Dynasties in parts of Persia and the power of the Abbasid Caliphs over Persia waned.
The Samanids ruled East Iran through to Central Asia from 819 to 999 AD; the Ghaznavids then took
over the same area but stretched east as far as North India to 1040 AD, and the Buyids controlled
Western Iran from 932 to 1055 AD. This then led to the Empire of the Turkic Seljuks in 1037 AD.

Persian slip painted bowl, 8-12 centuries
AD - courtesy Barakat
The Buyids are only noted for the slip-carved or champleve decoration on their pottery. The
Samanid potters produced bold and elegant pottery with a reddish earthenware body, notably in
Samarkand. However, their main contribution was the perfection of slip painted wares, with white,
brown or purple grounds. The wares were commonly black on white, polychrome on white and
coloured slip imitation of monochrome lustre. Previously the pigments used for painting would run
under the lead glaze during application or when fired, restricting the potter’s scope for decoration.
With an overall slip ground and slip paint these problems were reduced and the behaviour in the kiln
was more controllable and so a greater variety of decoration was possible. One of the outstanding
early examples of this time had a cream or white ground with designs based on written script in
manganese purple covered by a clear glaze. The writing was in Kufic characters (early Arabic

characters as used in the Qur’an), and is considered the finest adaptation of Arabic script on pottery.
This style was also inverted so the ground was purple and the painting cream. As time went on, the
writing became stylised and less legible. The next development was to use polychrome paints over
the cream ground, with depictions of arabesques, scrolls, stylised birds and flowers as well as the
script in white, red, brown, black and yellow, and covered in a transparent/yellowish lead glaze.

Nishapur glazed plate, 10-12
centuries AD - courtesy
Milwaukee Public museum
At Nishapur, which was a major Eastern Iranian city on the Silk Road and noted for its turquoise
mines, the potters produced polychrome buff ware that became a great export to the west. It was
sometimes decorated with human and animal figures.
They also produced an imitation lustre ware that was achieved with olive green paint on the cream
or white ground. Other types of Samanid pottery were champleve and sgraffito. There were three
types of the latter, one called “Amol” that was always on a red body with yellow or green glaze
usually found as bowls. Another had splashes of brown, yellow and green paint under a clear glaze;
the decoration becoming elaborate depictions of animals and birds such as outstretched eagles. The
third type, “Aghkand” ware used the incised lines to stop the overflow of paint into neighbouring
areas. Large bowls and dishes were decorated with large birds, animals and flowers.

Persian Nishapur, bowls, 10-13 and 9-10
centuries AD, and a bird plate
10th century AD - courtesy
Milwaukee Public Museum

Sgraffito bowl 13 century AD source museum
Istanbul, and sgraffito bowl and detail
9-10 century AD - courtesy Milwaukee
Public Museum

9.52 The Seljuk Empire (1037-1194 AD)
The Seljuks were Turkic people who migrated into Persia in the 10th century from Turkestan. They
were recent converts to Islam, and developed a large Islamic Empire lasting from 1037 to 1194 AD.
At its greatest extent it covered Iran, Anatolia (by defeating the Byzantine Romans in 1071 AD), the
Fertile Crescent and east as far as the Punjab. There were several Capitals, Rayy until about 1080
AD, then Isfahan and in 1150 AD Konya in Anatolia. Many major cities on the trade routes flourished
during this period. They adopted the Persian language and culture, restoring much of it, and
supported the arts and philosophy. For example, they established an observatory where Omar
Khayyam worked on his new calendar. They also built Madrasahs, the religious schools, in all major
towns.
The Seljuk leaders, coveting Sung whiteware, encouraged the potters of Rayy, Kashan and Jorjan
to find a substitute for porcelain. Although neither stoneware nor porcelain was ever made in the
ancient Middle East, the Seljuk potters made a significant breakthrough with a new body that was a
development of the composite white frit material rather than earthenware, and these cities became the
centres of its production. The origin of the new fritware body is uncertain, one theory having it
transferred from Egypt via Syria during the decline or at the fall of the Fatimids (together with the
return of the lustre technology), and another that it was an earlier “independent” development in
Persia itself, because of the early examples having indigenous designs. By the 12thcentury they made
fine white bodies so thin they could be close to translucent, nearly matching the fineness of Chinese
imports. The first vessel using this body is dated to 1140 AD. The clear alkali glaze was easier to
apply on this body, and sometimes it was greenish, making the bowls, jugs or occasionally cups even
more attractive. Some vessels were undecorated, relying on their fine shape, body and glaze. Others
were moulded or incised with designs from simple to elaborate floral, sometimes with Kufic
inscriptions. The potters also used a novel technique piercing the body with small holes that were
then filled with the glaze, making the pot even more translucent. Another technique on white wares
was to apply cobalt blue splashes.

Glazed pot with black decoration
12-14 centuries AD - courtesy
Milwaukee Public museum
The white fritware could also be used as a white slip to improve a coarser frit or red clay body.
Towards the end of the 12th century at Soltanabad, Iran, the potters mixed their glaze material with the
white-firing clay, which when fired at high temperatures produced a body close to soft-paste

porcelain, with some pots slightly translucent. This technology probably inspired the attempts to make
porcelain in Florence.
Another style using fritware was monochrome glazed, which was common all over Iran. Body
shapes were bowls, jugs, tankards, pitchers, and zoomorphic vessels, most likely made in moulds.
They were coloured blue, green, turquoise, brown, yellow or purple. A minority of these had added
decoration including incisions, mouldings, inscriptions and dancing figures. This ware was also made
at Nishapur, the fourth prolific ceramic centre. The potters also made figural spouts on some vessels
as well as stand-alone figures.
In the early 1200’s AD lustre bowls were made in the city of Kashan with Kufic and Persian
calligraphy and delicate scrollwork. A fragmentary jar in the British Museum is dated to 1179 AD.
Another of the same date from Rayy is intricately decorated in red on white.

Rayy lustre vessel, late 12th century AD
- source museum Istanbul
However, Kashan was chiefly famous for lustre-painted tiles, which were distinguished by their
fine workmanship, brilliance and design intricacy. They were square, rectangular and interlocking
star shapes, each part of a large design, particularly when used for the mihrab or niche in a mosque
indicating the direction of Mecca.
The inscriptions are frequently coloured with cobalt blue paint.

Persian eight pointed star shaped lustre decorated
tiles, one scarce with human forms - Image
courtesy of the Potteries Museum & Art Gallery,
Stoke-on-Trent
Quite a few of these tiles were dated and signed. One particular family contributed artists for three
generations.

Kashan lustre tile sherd 13th century AD
- source Simon Ray
The usual drawback of earlier lead glaze on tiles had been experienced, in that colours under the
glaze would run in the kiln. However, with the alkali glaze this did not occur. When the new fritware
was introduced that took the glaze well, potters could produce elaborate underglaze decoration. This
type of underglaze decoration was the second major Seljuk development, probably first produced in
Syria in the early 12th century, no doubt based on the early underglaze work that had been done by the
Abassid potters. The colours used now were cobalt blue, turquoise and black. The decoration was
floral designs, script, animal and human figures, very similar to the range of subjects used on lustre
ware, indicating the same artists possibly worked on both wares. A very successful variant called
“silhouette” ware used a heavy black quartz-based slip, subsequently incised and covered with a blue
or turquoise coloured translucent glaze using copper colourant. Some of these wares were dated, with
the earliest known being 1166 and the latest 1278 AD.
The Seljuk potters were also the first to use overglaze painting in the late 11th century, more or less
contemporaneously with the Chinese late Sung, but the latter were slower to popularise it. This was
used on a further fine Seljuk ware, particularly associated with Kashan, called “Mina’i” (enamel).
The fritware pot was covered in a cream or turquoise, tin-opacified, glaze and fired, and then painted
in up to seven colours (hence the Persian name “heft-rengi”) - blue, green/turquoise, brown/black,
red, yellow, white and gold - and fired again at a lower temperature than the original firing. The
enamels were a mixture of pigments and glaze with alkali flux that melted at a temperature that did not
damage the colours, and a carrier such as gum Arabic to help application. The colours came out matt
except the blue. High-fired Chinese porcelain glazes gave colours of greater intensity and enamels
sparkled more, but Persian glaze gave softer luxuriant colours and Rayy matt polychromes were
particularly attractive.

Mina’i dish decorated with figures source David Aaron
The earliest Kashan Mina’i vessel was dated to 1186 AD and signed by the painter Abu Zaid.
Mina’i technology was also used for tiles in buildings such as the palace at Konya. Initially Mina’i
wares were decorated only with floral and geometric patterns, but later included figures.
As it developed, the style imitated illuminated manuscripts of the 13th century in its detailed
decoration.

Mina’i stonepaste dish with Kufic
decoration 12-13th century Image courtesy of the Potteries Museum
& Art Gallery, Stoke-on-Trent
Champlevé was also practised at Rayy. The pot was covered with a thick black or blue and black
slip, and the design was then carved with a knife. The glaze was either clear or turquoise (using
copper pigment). Many beautiful wares have been found particularly at Rayy. Some had a sandy body
and clear glaze and were covered in a golden brown lustre, also with blue.

Persian lustre tile 13th
century with Kufic decoration - Image
courtesy of the Potteries Museum & Art
Gallery, Stoke-on-Trent
Production stopped when the Mongols sacked the city.
As usual the most common wares were locally made unglazed ware. In the Seljuk period fine
unglazed wares were produced all over Iran. The bodies were varied – white, buff, yellow or red.
They were undecorated, or incised, stamped, moulded, carved or pierced. They were bowls, cups,
jugs, bottles, pilgrim flasks and large storage jars particularly for water
Around 1227 AD, Soltanabad potters were also producing a loose sandy greyish white body
covered in a clear siliceous glaze. There were two decorative schemes; white slipped with the design
in brown and background filled in blue; or a white slip built up to form the pattern in low relief
against the natural greyish body, together with brown hatching. They were both decorated with
animals, birds and sometimes humans – with very attractive results
The Seljuk Empire started to weaken when the sons of a dead ruler fought amongst themselves, and
the Crusader states started to encroach on their territory. Then most of the surrounding states took
advantage of the situation and pushed the Seljuks into Anatolia, (where they remained until crushed by
the Mongols in 1243 AD).

9.53 The Mongols
In 1219 AD Genghis Khan turned west reaching Western Azerbaijan by his death in 1227. The
Mongol forces of Genghis’s grandson, Hulagu Khan, specifically wanted to suppress the Assassins of
Alamut in North West Persia as well as to attack the Islamic Caliphate. He destroyed the Ismaili Sect
in 1253 AD and the Assassins capitulated. In January 1258 AD he defeated the Caliph’s army, killing
the Caliph and capturing Baghdad. He then went on to destroy Damascus. The Mongol forces had laid
waste to the countryside and devastated the irrigation system and agriculture to the extent that the
population of Iran dropped drastically between 1220 and 1258 AD. Of particular note during the
Mongol invasion, Genghis Khan’s son-in-law was killed at Nishapur, so his daughter devastated the
city and killed its inhabitants in revenge. The Mongol governors, known as the Il-Khans, started ruling
as part of the Great Mongol Empire, but soon declared independence and set up their own dynasty.
They assumed Persian culture, and soon embraced Islam. For example, during Halagu Khan’s reign,

Persian took over from Arabic as the language for Persian written history. Halagu had to return to
Mongolia on the death of his brother Mangu, and during his absence the fierce Egyptian Mamluk
forces stopped his depleted army in Palestine in 1260 AD. The following Mongol rulers in the
Middle East were varied in impact, Ghazan Khan (1295-1304AD) was a positive force who rebuilt
agriculture and re-opened trade routes. Before his reign he converted from Buddhist to Islam in 1292
AD (and changed his name to Mahmud) and when he became ruler he supported the Sunni Muslims
rather than the Buddhists, who he drove out of his domain.
From the Mongol period onwards, illustrated manuscripts were a major expression of pictorial art
in the Persian-speaking world. It started in the 13th century but became a princely pursuit under the IlKhanid rulers of the early 14th century.
Immediately after the Mongol conquest the manufacture of pottery practically ceased, as cities such
as Rayy, Jorjan and Kashan as well as Nishapur were destroyed. However, Kashan quickly
recovered pottery production and the potters initially continued to make lustre, under and overglaze
wares in the same bodies, shapes and decoration as before.

Kashan 13-14 centuries lustre wares, blue
and black and floral bowls and an oil lamp
- courtesy Milwaukee Public museum
There was a significant increase in the production of tiles for rebuilding, and for the new Il-Khanid
building projects, usually palaces, mosques, madrasahs and shrines. Again some tiles were signed
and dated and are inscribed in Arabic and Persian. There was a slow revival in the other pottery
centres from the last quarter of the 13th century AD. Some Persian potters had migrated to Syria and
continued producing lustre ware there, maintaining the technology. In the 12th century the Syrian
potters had made large underglazed green jars and amphorae at Al Raqqa and items such as inkstands.
Under Ghazan Khan, Rayy’s prominence as a pottery centre revived. They produced lustre ware,
mainly golden brown, sometimes blue. It was applied over an opaque creamy glaze, although
sometimes it was dark or lavender. Some vessels had striped blue and white lustre. After the Mongol
invasion a simplified version replaced Mina’i called Lajvardina (Persian for lapis lazuli).

Rayy lajvardina pitcher 12-13
centuries AD - courtesy
Milwaukee Public Museum
Here the vessels were covered with a cobalt-based light blue or turquoise glaze and the simplified
decoration of scrollwork and geometric designs painted in red, black and sometimes white, with
much of the decoration executed in gold leaf stuck to the glaze. This developed into a polychrome
ware over a rather matt cream glaze. Colours used were blues, turquoise, brownish-red, purple,
green, red, black, white and applied gold leaf. Although Soltanabad was a pottery producing area
well before the Mongol invasion, it was not until the late 13th century AD that it started to become
really important. The Il-Khanids particularly liked rich, sombre colours such as dark blue, grey and
black, so Persian potters produced pottery in these colours, especially on relatively thin, whitish
bodies at Soltanabad. At the end of the 13th century their potters were producing underglaze wares
with designs using radiating wedge-shapes with floral patterns in blue and black under a clear glaze.
Another ware is decorated mainly in black paint on a greyish ground, some of the pattern in white low
relief, all covered in a clear glaze, usually they were decorated with a central bird or animal and a
floral background. The most popular shape was a bowl with splayed foot ring, hemispherical body
and everted rim. Further wares had relief moulding under a turquoise or dark blue glaze and others
with black slip under a transparent turquoise glaze. Probably originating in Syria, a new vessel shape
appeared, the albarello, or drug jar, that became popular in Italy.
The Mongolians, having conquered both China and Eurasia, had a significant impact on ceramics
through the greatly increased trading between these two regions. By the early 14th century Far Eastern
influences are seen in the decoration, such as dragons and phoenixes, some in low relief. They also
introduced green glazes, influenced by Chinese celadon.
During the 13th century the Persians had developed a particularly deep blue colourant based on
cobalt to decorate their pottery. They had admired the strength and serviceability of Chinese
porcelain and had investigated using this cobalt colouring on it.
They took this cobalt colourant from Persia and Iraq to China where it had become known as
“Muhammadan Blue”. Interestingly in the Middle East it was known as Chinese blue. This triggered
the resurgence of blue and white decorated porcelain that had starting in the Tang Dynasty, (in the
early 8th century cobalt blue was being exported to the Tang Dynasty in China as a “frit”), and the
Chinese went on to produce some magnificent porcelain during the Yuan (1279-1368 AD) and Ming

(1368-1644 BC) Dynasties. Muhammadan blue contained arsenic that enhanced the brilliance of the
blue. In the 15th century the Chinese found their own source of cobalt that contained manganese rather
than arsenic and was paler. In the 17th century the Chinese combined both blues for decorative effect.
Pottery shapes and techniques such as sgraffito and possibly overglaze enamel had also migrated from
Persia to China.

Persian tile panel 14th century AD and Syrian
tile 15th century AD - Image courtesy of the
Potteries Museum & Art Gallery, Stoke-on-Trent
The Persians imported a significant amount of Chinese pottery, which caused Chinese porcelain to
be widely known in the Middle East and further afield, no doubt helped by the story that Chinese
pottery was magical and detected poison! It was the Persian merchants who transported the Chinese
ceramics, as Chinese merchants only carried out local shipping. The Chinese potters took
commissions and made pieces to suit the Persian market. For example a blue and white porcelain
tubular stand made in the Ming Dynasty (Yongle 1403-24 AD) is inscribed in Arabic and based on a
Middle East Islamic metalwork design. The Chinese style decoration on blue and white ware was
also widely copied in the Middle East. The earliest was probably in Syria towards the end of the 14th
century and there is similar evidence in Jorjan. As a consequence of these links, Iranians developed a
new style of painting based on a combination of Mesopotamian and Chinese styles. Once they gained
more freedom, the art of lustrous glaze on ceramics was further developed by the Persian potters who
made vases and decorated their palaces with wonderfully decorated tiles set in arabesque patterns
and Islamic motifs.

9.54 The Timurids

Tiles in Blue Mosque Tabriz

- source wiki shervinafshar

Timurid Muqarnas tile
14th century AD
- source Simon Ray
In 1393 AD there was another devastating invasion of Iran by the Timurids, led by Timur
(Tamerlane), whose huge army destroyed many cities such as Jorjan. This Central Asian conqueror
was Turkic from Uzbekistan, rather than a true Mongol. He was extremely brutal, making a name for
building pyramids of skulls of those he defeated, and the size of his Empire rivalled that of the
Seljuks at its peak. His descendants eventually became the Mughuls of Northern India. Timur took
most of the Persian and Syrian artists to his capital, Samarkand, which then became the centre of the
arts. The golden age of Timurid art started in the reign of Shah Rukh (1404-1447 AD), who was also
a calligrapher. The most magnificent manifestation of the ceramics of this period was architectural
decoration using enamelled pottery and faience bricks and tiles.
This decoration was beautiful and elaborate and can be seen today in shrines in Samarkand,
Timur’s mausoleum, madrasahs and the Blue Mosque in Tabriz.

Timurid plate 15th century source Simon Ray

During the Timurid Period, the same wares were produced as under the Mongols. However a new
type of pottery known as “Kubachi” ware was produced. It was named after the village in Daghestan
in the Caucasus where it was first found, however, the place of manufacture is unknown, but thought
to be North West Iran, possibly around Tabriz. The occupants of the Kubachi village were
metalworkers who swapped their wares with the potters (or traders). These wares have a soft body
with a brilliant crackled glaze. There were several types: painted in black under a transparent blue or
turquoise coloured glaze, decorated with floral or geometric patterns. One or two have a date
inscription confirming the period. There was also a later development of blue and white, different in
shape, colour and decoration from Jorjan wares. It was influenced by Chinese imported porcelain;
there were small “rice” bowls decorated with lotuses and flying phoenixes painted in indigo blue or
black and blue under a clear glaze. This ware is also thought to have been produced in Kerman.
Large, underglaze-painted, polychrome plates having crackled glaze were particularly popular. There
was clearly an export market for these wares as some have been found as far as East Africa.

9.55 The Safavid Dynasty
After some 850 years of foreign rule the native Iranian Safavid Dynasty took over from 1502 until
1722 AD. The founder was 15-year-old Shah Ismail (1502-1524 AD) who united the country and
ushered in a golden age for arts. It is no surprise that this native Dynasty triggered a new epoch in the
long history of Islamic pottery, not only a renaissance of long forgotten technology but new wares as
well. They built richly decorated mosques, madrasahs and palaces. External influences on pottery
came from local Ottomans as well as Europeans and Chinese. Considerable copying of Chinese
wares took place in the 16th and 17th centuries. During the Safavid period the Persian language and
literature spread widely through the Islamic Empire.
The body of the Safavid wares was so fine, thin and translucent that it came close to the imported
Chinese porcelain. It was a version of fritware, but much finer than that of the Seljuk period.
Gombroon ware, named after the Gulf Port, was exported by the Dutch and British merchants to
Europe and the Far East from the 17th to the 19th century. It featured this hard, white, body with
incised decoration or painted blue and black under a clear glaze. Again fine pieces were delicately
pierced with small holes that filled with glaze. This revival from Seljuk times was imitated in China
in the 18th century. Bowls, ewers, jugs and cups were made, some undecorated, relying on their
elegant shape and body quality. A second ware was a later, blue and white type made in Kerman with
a different, softer, porous body. It imitated Chinese decoration, with floral motifs, landscapes and
figures, but with a clearly Persian flavour. Frequently the pots had pseudo-Chinese marks. Other blue
and white ware slightly different in body and colour were made in Mashad and Yazd.

Kubatchi proto-porcelain dish
17th century - Image courtesy
of the Potteries Museum & Art Gallery,
Stoke-on-Trent

Colourful Safavid tile 17th
century AD - source Simon Ray
The manufacture of Kubachi ware continued, although the inky blue paint appeared to run under the
glaze. Polychrome ware became popular, coloured in blue, brown/red, yellow and green under a
clear glaze. The decoration was influenced by the Ottoman Iznik and Chinese styles. Portraits of
ladies and gentlemen appear against a scrollwork or floral background, as well as landscapes,
particularly on large dishes.
Lustre ware that had almost ceased in the 15th century was revived in the late 16th century and went
on until the early 18th century, using a very hard, white body. The floral and scrollwork designs were
painted in gold, brown and red colours on a white ground and sometimes over a blue glaze. Shapes
were now bottles, vases, cups and plates. During the 17th and early 18thcenturies monochrome and
polychrome wares were produced, although the source is not certain. Some of the former were
moulded as human and animal figures. The latter were painted in brown/red, blue and green under the
glaze.

Masjid-I Shah mosque dome
- source web parandehtealae
Both wares could have been made at Kerman. Copper-coloured lustreware and polychrome
painted wares became very fashionable.
In 1587 AD, 16-year-old Abbas, the 5th Safavid Shah, usurped the throne, when the Safavids were
under pressure from the Ottomans and Usbeks. In 1587 AD they moved their Capital to Isfahan and,
rejuvenated, they defeated the Usbeks. A new artistic style took over and a magnificent new town
centre was built. It contained the palace and the magnificent Masjid-I Shah mosque that was built in
1616 AD and had a dome covered with glazed decorated tiles. Many Armenians were moved to
Isfahan to take advantage of their trading skills. They needed to grow the silk trade to Europe to pay
for imports including spices, cotton and metals from India, their main trading partner. The Armenians
were allowed to continue their Christian rituals.
A series of incompetent rulers weakened the Safavids and they were invaded by Afghans in 1722
AD. Subsequently the Afghans and Ottomans partitioned the Safavid Empire between them.

9.56 Turkey and the Ottomans

Map of Ottoman Empire 1400 AD
- source Thomas Lessman
The Turks originally migrated into Anatolia from Turkmenistan in Central Asia. Turkey became
part of the Seljuk Empire in 1071 AD when slip painted wares influenced by Persian and
Afghanistani potters were prevalent. Once the Mongols had departed, the various Turkish mini states
fought amongst themselves until the Ottoman Turks began their expansion in 1299 AD, ultimately
emerging as the victors.
They overran Byzantine Constantinople in 1453 AD and the last Byzantine ruler Constantine XI
(1449-53 AD) fell fighting on the walls. The 21-year-old Muslim ruler Sultan Mehmed II (1444-1481
AD) “Mehmed the Conqueror” subsequently adopted it as his capital. He also ordered that all books
in the famous library that were not aligned with the Qur’an be destroyed, but others saved. However,
Christian scholars removed some books before Constantinople fell, and these became available to the

West.

Hagia Sophia, Isnik, floor mosaic 6th century AD
Some of these Greek scholars migrated to Italy and could well have contributed to the second
Renaissance in the 14th century AD. The Ottoman builders did not destroy Churches, but plastered
over mosaics and frescos converting them into mosques, so quite a lot of it was preserved under the
covering and can be seen today. Constantine the Great built the first Hagia Sophia church in
Constantinople (Istanbul) in the 4th century AD. It was used for 9 centuries as a Christian church, then
5 centuries as a mosque and is now a museum. The Hagia Sophia church in Isnik (Nicaea) was built
by Justinian I in the 6th century. It was the location of the first and seventh Ecumenical Councils, the
latter in 787 AD being the source of the Nicaean Creed. Some 6th century floor mosaics are still in
evidence.
Selim I, the Ottoman Sultan from 1512 to 1520 AD, attacked the Safavid Empire capturing its
Capital Tabriz and starting some 200 years of warfare. This is why the Savafids built a new Capital
at Isfahan that was easier to protect. Meanwhile, Selim mounted an expedition that conquered the
Mamluks in Egypt. He was followed by “Suleiman the Magnificent” (1520-1566 AD) who conquered
South East Europe almost reaching Vienna. At the end of his reign the Ottoman Empire was vast,
covering Anatolia, Iraq, part of Iran, Syria, Egypt, much of Saudi Arabia, Hungary, Ukraine and
Greece.

Konya, glazed tiles first half of 13th century AD
- source museum Istanbul

Green Mosque, Bursa, wall tiles
The first “Turkish”, that is Ottoman, pottery of note were bricks and tiles covered in coloured
glazes used in 13thcentury buildings, mainly mosques. There are examples in Konya dated to 1243
AD. They were clearly Persian inspired, using Persian potters. The tiles used on the Green Mosque
and Tower at Brusa (present Bursa), a capital of the Ottomans, included Chinese lotus decoration, and
they were signed by Persian workmen.

Beautiful Isnik charger 1400 AD - source
museum Istanbul
Other pottery seems to have been neglected until the late 15th century, when Iznik became the chief
centre for Turkish pottery. Between 1400 and 1700 AD, contemporary with the Persian Kubachi
ware, Iznik pottery was decorated under a thin clear siliceous glaze initially on a soft and sandy,
greyish-white body covered with a white, or occasionally red or blue slip. The potters were first
influenced by Chinese Ming blue-and-white ware, with some Persian design content, notably in the
intricacy of decoration and shapes based on metal ware. Beautiful examples of a blue-and-white Iznik
chargers of this date exist and examples can be found in museums. At the start of the 16thcentury the
body was replaced by a fritware containing 80% silica (quartz), 10% glass frit and 10% white clay.
After 1525 AD they also copied Ming blue-and-white ware directly, stroke for stroke, but
misinterpreted some designs so that the Ming “rock of ages’ pattern resembled a fossil ammonite.
Later they specialised in flat dishes decorated with western floral depictions of tulips, lotus blossoms
and even roses. The flowers were often stylised to abstraction, probably to comply with the Qur’an’s
ban on painting living things. Pottery was initially painted in cobalt blue, then turquoise and purple
and finally a rather thickly applied red, rather like sealing wax, under and over the glaze.

Damascus floral tiles 16-17 century AD
- Image courtesy of the Potteries Museum
& Art Gallery, Stoke-on-Trent

Topkapi Palace wall tiles, green panel
1640 AD, blue panel 1529 AD

Revan Kiosk
The polychrome opaque red and luminous blue decorated wares were probably the best of their
type, but other colours used were green, turquoise and black outliner. Other shapes were jugs, footed
dishes and bowls, with mosque lamps a rarity. They also devised a pattern of overlapping “scales”
that passed to Italian Majolica, and could well have inspired the Worcester blue scale pattern. Tiles
were made in large numbers for the new mosques in Constantinople built by Suleiman the
Magnificent, and again potters probably came from Iran (Tabriz). The colours included brilliant
copper green and red on a glossy white ground. The tiles made up repeating patterns or pictures with
elaborate borders.
By 1600 AD the Ottoman Empire was at its height, and it continued for over three centuries and
was finally broken up after the First World War. In 1922 AD Ataturk declared Turkey a republic.

10.1 Introduction
The first people to identify Europe as a separate entity were the Ancient Greeks. The region now
considered to be Europe is broadly bounded by the Atlantic and Arctic Oceans, the Ural Mountains
and the Mediterranean Sea, so it overlaps the boundaries of other regions, for example, “the
Mediterranean Region”.

Map of Europe
The landscape in Europe was split into smaller areas by natural barriers such as rivers and
mountains, which allowed groups of people to establish their security and identity. However there
were always some links with their origins in West Asia and Africa to support trade, also encouraging
cultural contact.
During the last glacial period, south of the ice sheets, the climate and therefore the vegetation
changed considerably. Sometimes these changes were over periods of thousands of years but other
times it could be much more rapid, perhaps over only a few generations. In those parts of North and
West Europe that were not covered with ice, herds of horses, bison, reindeer and the precursor to
cattle roamed, while in the northeast there were woolly mammoth and rhinoceros. In the Seine valley
around 14,000 BC, hunters followed migrating herds of reindeer, camping from mid-summer to midwinter using animal skin tents.
At the end of the last glacial period (around 11,500 BC), sea levels started to rise as the ice melted
and the glaciers retreated. Around 7,000 BC this cut off Britain and Scandinavia from the Continent
and much of the Balkans from Turkey. The climate and soils of Mediterranean Europe became
gradually more arid. As it became warmer, forests started to move north replacing the tundra, and by
7,000 BC forests covered most of Central Europe. Mammoths, woolly rhinoceros and mastodons had
disappeared, but bison and reindeer survived. The huge herds of reindeer, which were the main food
source for some nomadic hunters, also moved north to remain in their preferred habitat, removing this
rich food source from those people who remained in the south. This reduction in the availability of
large food animals and the switch to smaller animals and agriculture was difficult initially and there
was a drop in the age of death of the people affected.
As the climate improved, the people who had moved south and taken refuge in the warmer Iberian
Peninsular had since returned northwards through France and some spread into Britain. Trees had to
re-colonise Britain after its ice covering and vast “Caledonian” forests covered the whole country,
but only for a relatively short period before they retreated before the warming climate to Scotland. In

coastal areas people came to rely heavily on fish and shellfish, so much so that the large mounds of
shells from this period probably indicate semi-permanent occupation. Inland, people were still
hunter/gatherers, but now living in temperate deciduous woodlands rich with food provided by
species of deer, elk, wild cattle and boar, along with birds, berries, fruit and nuts. This encouraged
them to become more settled, but still probably not permanently so. Traces of a large circular
building dated to 7,600 BC have been found in Howick, Northumberland, which would have been
used by a large family including their animal stock. Some of these buildings were 40m diameter. In
more temperate regions, houses were smaller and made from wood/wattle and daub, while in Greece,
Sicily and the Iberian Peninsular they would have been mud brick on a stone base. At around 7,000
BC the human population in Europe was probably about 500,000, and in Britain only 10,000. Across
Europe people still lived in quite isolated groups of perhaps 50 people as an extended family, and
some would still be living in caves, brushwood huts and animal hide tents. Tribal communities might
have been several hundred people, and occasional contact would have been made for kinship,
marriage (for genetic diversity) and some trading. Dogs became hunting partners and forests were
burned to produce grazing areas for early animal domestication.
The Greeks were farming fruit by 7,000 BC and the Iberians by 5,000 BC. The Neolithic period
(6,800-3,500 BC) in mainland Europe is particularly characterised by its stone axes and the earliest
evidence of the potter’s art being practiced, and this pottery technology appears to have entered via
the Aegean. All the vessels were handmade and the better ones were highly polished. In Central
Europe from around 5,700 to 5,000 BC the inhabitants produced pottery with linear incised
decoration called Bandkeramic that spread quite widely.

Bandkeramic Pottery - source Wikipedia
In the Early Neolithic period pottery vessels had round bottoms, but later they were made flat.
Ceramic female figures have also been discovered.
In the Mediterranean region early farming was associated with “Cardium” pottery that was
decorated with impressions of the cardium shell (a type of shellfish).

Cardium pot showing impressed decoration source Museu Arqueologic Municipal,
Arcoi, Spain
Most decoration of early pottery in Europe was incised or stamped, often to mimic baskets, but
some in the South East, for example Italy and Sicily, was painted.
Early pastoral farming and pottery were in evidence in Britain by about 5,000 BC. Land clearance
began there for grazing animals around 4,500 BC and pottery bowls were found in the long barrow at
Fussel’s Lodge in South Britain dated to 4,000 BC. Pottery technology remained unusually backward
in early Britain, with leather, wood and wicker vessels maintaining their roles until the 16th century
AD. Coiling was used to make the pottery bodies, and shapes were mainly containers with round
bottoms some with lugs, with firing temperatures between 600 and 700 degrees C. Decoration was
corded, impressed (especially fingernails) and incised with little painting on pots, even though it was
becoming common elsewhere in this period. There is no evidence of pottery figures being made
during the British Neolithic.
The more developed technology of farming of cereals and animal breeding (the agricultural
revolution) was spread by immigrant farmers from West Asia reaching the Balkans about 6,500 BC. It
is thought that the people who brought this technology were the first wave of Indo-Europeans. It then
moved at an estimated rate of 0.5 miles a year into Northern Europe along the river valleys, reaching
the Danube by 5,000 BC and the Seine by 4,000 BC. Evidence of the simple furrow plough has been
found near the Danube dated to 4,500 BC, and marks in the ground indicate it may have been used in
Britain around 3,500 BC. Initially the plough would be made of wood and pulled by two people. The
agricultural technology also spread along the Mediterranean coast and up the Atlantic coast. The
indigenous population may have adopted the technology and become farmers themselves, coexisted in
parallel as hunter-gatherers and/or interbred. However, it appears that in Britain most of the previous
population remained in place absorbing the technology. Contrary to previous views, DNA analysis
shows that some three quarters of the ancestors of British people were already in Britain before these
first farmers arrived, and subsequent invasions have not had as much impact on the gene pool as might
have been expected.
Depending on the climate and soil conditions each European region would have raised the crops
most appropriate to their situation. Some nomads that previously had been following wild herds

eventually became adapted to living off domesticated animals such as goats and sheep (sheep were
not as popular in Northern Europe as it was too damp). During this period (5,000 to 4,000 BC)
villages were established based on farming crops and livestock, although there was still a significant
dependency on hunting and gathering. They were likely to have been about 50 dwellings containing 2300 people and food would have been stored throughout the year. As the soil was not looked after and
deteriorated, forests had to be constantly cleared using stone axes to provide new ground. These first
farmers also brought with them new styles of pottery called Funnel Beakers, found across North
Central Europe, the earliest of which has been dated to around 4,500 BC found in a “long barrow”
grave in Poland. A rounded pot with a crude human figure in relief dated to around 4,000 BC was
found in Bavaria.

Norwegian impressed funnel beaker
- source Wikipedia
The villagers raised domesticated cattle and pigs, and used oxen as draft animals; the latter was
illustrated on the handle of a pot. Some sheep were also raised and a ram figurine with cord
impressions to depict its fleece has been discovered, again in Poland. Pottery spindle whorls have
been found that would have been used to weave linen from the flax they grew. Very early traces of
wagon tracks indicate the use of wheeled carts possibly not long after 3,500 BC. A vessel of the
Funnel Beaker Culture found in South Poland, called the Bronocice Pot, has a depiction of a wheeled
cart and is dated to 3500 to 3350 BC.

The Bronocice pot - source Geoff Carter Blog

Also during this period craftsmen might have started to specialise in trades such as pottery,
leatherworking, weaving, tool making and matting, and they passed on the technology to the next
generation. Trading grew in these commodities between villages and further afield. Within a
settlement some assets would be personal property (e.g. tools, utility pottery); others would belong to
the community (e.g. barns, animal enclosures and fortifications). Tribes would have expanded to
contain up to 100,000 people made up of smaller clans. In 5,000 BC, the population of Europe was
about 2 million, and by 3000 BC it had grown to around 10 million, due almost entirely to the
increased availability of food. However, life expectation was low with half the males dying before
35 years old and 85% of women dying before 25!
By 3,000 BC farmers in Britain were also clearing relatively large areas of forest to cultivate
cereals. Remarkably, stone houses have been found dated to around 3,000 BC in Skara Brae the
Orkneys, North Scotland, having some of the oldest examples of stone drains and lavatories
(comparable with the Indus Culture). As wood was in very short supply the extensive use of stone and
the lack of subsequent development has preserved much of the detail. Some flat-based, grooved ware
vessels were found at Skara Brae dated to approximately 3,200BC, which were probably more suited
to their flat, stone work surfaces.
People made and amassed more and more goods, including pottery. This led to attacks on
settlements by nomadic groups wanting to possess goods too, resulting in the building of defensive
ditches and ramparts from about 3,800 BC. Tribal ritual became very important, leading to various
types of burial. Stone multiple burial chambers or “Megalithic” Tombs (replicating caves) were used
in Western Europe by 4,500 BC, and predated the building of the pyramids in Egypt by some 1,500
years. They were used for men, women and children and covered many generations. They comprised
a burial chamber of wood or large stones, covered by a large mound encircled by upright stones.
In the Neolithic Period tombs were characterised by long mounds also known as long barrows. In
some regions cremation was also practiced with the ashes contained in pottery urns placed within
tombs. Probably ancestors were considered important in their beliefs. Some of the stone monuments
they built were very important in their rituals and social lives, being used for communal activities and
events, for example Avebury and Stonehenge in Britain. The advent of agriculture made the building
of huge monuments possible, as surplus food could be stored and there were seasons where little
attention was required on the land.
There were other changes taking place in Europe. As the climate in Mediterranean Europe became
more arid, the intensive farming of wheat, hardy trees, olives, vines, sheep and goats caused the soils
on the hillsides to become further impoverished. In the dry grasslands and semi-desert areas further
east mobility was essential, and the Steppe horse had become domesticated as early as 4,000 BC in
Kazakhstan, giving the Steppe people this much needed mobility, meat and mare’s milk. Their
population expanded greatly, both in number and geographically, introducing their different Culture to
people living in regions to their west and south.
Around 3,000 BC another Culture found its way into the northern half of Europe called “Corded
Ware” or “Battle Axe”. The associated dark to light brown pottery is decorated with horizontal lines
impressed by string or cord often covering most of the pot. The cord would have been twisted round
the wet clay, possibly to help shape the pot, and burned off in firing. In Britain similar pottery is
known as Peterborough ware. Some “Corded Ware” pots are heavily decorated with the so-called

“barbed wire” pattern that is a combination of horizontal lines and chevrons between. An example of
a small, coiled-clay beaker with pierced lugs and “barbed wire” decoration dated to 3,000 BC was
discovered in a long barrow in Holland.

Peterborough ware bowl found in London,
notched impressions forming herringbone
pattern 3,500-2,750 BC - courtesy ©
Museum of London
Peterborough ware in Britain had oval indentations in the same way as in Sweden and Finland, and
became more ornate with grooves and swirls. A variant in Wales was decorated with impressed bird
bones.
There was little “grog” used as temper in Early to Middle Neolithic bowls or Peterborough ware,
typical content was “calcined” flint 46%, shell 29% and sand 8%. An interesting jar from this culture
found in Bucharest, Rumania was formed as a female figure dated to 3,000 BC.
Whereas previously the Neolithic farmers and semi-nomadic herdsmen lived in rough equality with
a community orientation, the arrival of these Corded Ware immigrants with their battle-axes caused a
major social change. They created a ruling class with an individual warrior chief or king and even
more emphasis on possessions – the newcomers, although in the minority, were dominating the
natives.
Another major change associated with this Culture was that the previous collective tombs started to
be replaced by individual burials of the dead. This might have reflected the change from family
groups to clans. Items such as pottery vessels shaped as squat, flared-mouth beakers or bulbous jars
and stone battle-axes accompanied the dead. Pottery and battle-axes were traded throughout Europe
and some battle-axes found in Britain were brought from as far as the Alps. This Culture spread
wider than the Funnel Beaker one, particularly eastwards. Houses in the villages were made of wood
and faced on to roads that were made of logs, and some early copper axes started to appear. The
Corded Ware Culture declined around 2,400 BC.

10.2 The Bronze Age (3000 BC Greece, 2200 BC Britain)
At the start of the 3rd millennium BC (late Neolithic/early Calcholitic) there was another
significant change taking place in Western Europe. A Culture called “Bell Beaker”, after the shape of
its pottery, appeared. As there were still no Dynasties and few identifiable events, technology forms
the basis of historic dating and people are named after the pottery they produced or the location
where it is found. Again its spread was a mixture of technology seepage and migration, and this time
the main technology they brought was metalworking, and importantly they gradually introduced the

Bronze Age to Western Europe. Although there is some uncertainty where the Beaker People
originated, it is likely that they came from East Central Europe. The Beaker People expanded quite
rapidly in their search for new sources of metal ores. They have been found over a wide area,
particularly along transport routes such as rivers and coasts, including the Iberian Peninsular,
Germany, Britain (where their Culture remained the longest), Switzerland, most of France and
Ireland, along the Danube valley to Hungary and on islands such as Sicily and Sardinia. It is
surprising how mobile people were around the 4th millennium BC, often travelling hundreds of miles
between their birthplace and burial, as shown by dental analysis. Although the Beaker People kept
somewhat apart, they influenced the indigenous Neolithic groups, and they took over or adapted some
of people’s beliefs and customs. There were several waves of these migrants over a period. For
example, seven distinct waves can be identified in Britain.
The Beaker People introduced the Bronze Age along with their pottery beakers to Britain, initially
with copper in about 2,400 BC and bronze appearing around 2,150 BC. Bronze is made from copper
and tin and is much harder than either. The earliest beakers were of the Rhine style, which British
potters adapted over time to suit local requirements. Domestic pottery was also adapted to make
ornate funerary urns for cremation remains. Some very fine Beakers were considered prestige items,
and transported over distances such as the one found in Chesham, Bucks, that clay analysis showed
was made in Middle Rhine. A beaker dated to the late 3rd millennium BC was found in a grave
amongst other pots in Scotland. A grave of an archer found in Wiltshire, England, not far from
Stonehenge and dated to 2,300 BC, contained as many as 190 artefacts. They included pottery, copper
tools that he brought from Europe and worked gold. He appeared to represent “Central European
Man”, and tooth analysis indicated he originated in the Alps. In Britain, the beakers were mainly
ritual and were little used domestically. Bodies were buried individually in pits, curled up head to
the south, men facing east and women west possibly to face the sun at different times of the day. The
Beaker People also brought circular houses, with thatch, turf or hide roofs, replacing the previous
rectangular houses.
Hunting and food gathering needed a calendar, and both the moon and sun were used. It has been
suggested that the Lascaux cave paintings (13,000 BC) were a lunar calendar, and Stonehenge, that
was an active site from the Mesolithic to the Bronze Age, could have been a solar calendar around
2,400 BC. This was about the time the Beaker People built its second, bluestone, stage, possibly
using stones brought 160 miles by sea/rivers and rollers from South Wales, although some could have
been left much closer by a glacier.
The beakers were the pre-eminent pottery artefact of the Early Bronze Age across Europe. They
had a distinctive inverted bell-shape, were mainly for drinking but were of various sizes up to 2
litres, and were possibly a development of the Northern European Corded Ware beaker. They were
well made, particularly those for funerary use, attractive, finely burnished and skilfully fired, with a
red/brown body having much thinner walls than previous vessels. Generally these vessels contained
considerable amounts of “grog” as a temper.

Early Bronze Age crematorium collared
urns, larger with finger nail lines to rim,
smaller with bird bone impressions,
2,200-700 BC, found London
- © Museum of London
They were decorated with horizontal bands of incised or impressed patterns some of which were
very intricate. The pottery was made locally with a balance struck between emulating the standard
design and local identity. Early examples of around 2,800 BC were of two types, one with cord
impressions made by pressing double-stranded twisted cord into the clay, and another with bands
filled with impressions made with a comb.

Globular beaker, East Anglia type
2,500-1,500 BC - © Museum of London
In Britain this latter style is similar to the “Grooved” ware that followed Peterborough ware. The
beakers were used for drinking recently introduced alcoholic beverages (beer and mead residues
have been found), for smelting copper ores and as funerary urns in their burial pits that were arranged
in round barrows surrounded by stone circles. The Bell Beaker People co-existed for centuries with
the Northern European Corded Ware Beaker People, but superseded them until the Bell Beakers

People themselves declined around 1,800 BC. There was a number of regional variations that were
no doubt to differentiate groups; so much so that the large number of Bell beakers found in Portugal
led some to believe it was their origin. Apart from corded and combed wares there was a “Maritime
Ware” from Iberia and Southern France that was decorated with a version of “barbed wire” or
“herringbone” pattern with narrow dotted bands filled with slanted parallel lines, usually on a
red/orange body, and a “Continental Ware” with wide bands of geometric motifs, sometimes with a
grey body. Anthropomorphic jars were also produced and one representing a female with incised
decoration and traces of colour dated to 1,800 BC was discovered in Romania. The potters also
produced many large cooking pots.

Beakers and urns 2,000-1,500 BC,
beaker with impressed comb
decoration, collared cremation
urns and burial beaker - Image
courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent
Notable innovations other than bronze and pottery were in agricultural and mortuary practices and
the design of jewellery, especially worked gold. The Bell Beaker migrants were pastoral farmers,
good traders, seamen and archers and a relatively warlike people who, by 2,000 BC, had the
advantage of bronze weapons and short, very effective bows with barbed arrowheads. They used
characteristic wrist guards to protect themselves from the bowstrings. Their warrior chiefs had
elaborate burials with significant quantities of rich grave goods and a clear belief in some form of
afterlife requiring “provisions”. Arrowheads that were attractive and so delicate they could never be
of practical use illustrate the latter.
In Ireland, vessels the same shape as ones they used for food were used as grave goods rather than
beakers. These eating bowls, some with inscribed spiral decoration, made their way to North
England around 2,200 BC. This started the slow decline in beaker use in Britain from 2,150 BC until
it disappeared around 1,700 BC. The Irish also introduced the “halberd”, a broad blade on a 1m long
handle, producing a weapon with much greater reach that passed into Europe around 2,400 BC.
The wheel became widespread with wagons, carts and chariots drawn by horses, making
migration, especially warlike migration, that much easier. However trade also increased including

weapons, precious metals, jewellery, ornaments and pottery. A surprising example of long-distance
trade was amber beads from Wessex that were found in the shaft graves in Mycenae, Greece.
European Bronze Age chiefs and their followers extended their power by slave ownership, metal
mining, horse breeding and the control of farm surpluses and trade. Raiding and warfare increased, as
possessions became symbols of power and prestige. Settlements became increasingly fortified. The
need for metal ores across Europe led to significantly increased trade over sea, river and land routes,
although Britain’s only real export around 2,200 BC, but probably earlier, was tin from Cornwall to
be used to produce bronze. Bronze Age Irish axes have been found in Denmark and British tin in
Switzerland and Germany.

10.3 Minoan Crete
From the start of the Neolithic Period there is evidence showing the development of seafaring and
trading in the Aegean Sea, and it is at this time that pottery first appeared in Europe. Probably the
most advanced early centres of European pottery production were in Crete and Thessaly, Greece. One
of the first recorded urban developments in Europe was on Crete, an island in the Mediterranean Sea,
populated by people known later as the Minoans. They were named after Minos, the legendary king of
the island. The earliest evidence of a settlement on Crete is at Knossus, dated around 7,000 BC at
which time they had domesticated plants and animals. The origins of the Minoans are unclear, as is
their language, although it is speculated that it might have originated in Anatolia. It is likely that
Cretan success and dominance in the Eastern Mediterranean was linked to their prowess in
seamanship.
There were a number of distinctive different styles of pottery during the Minoan Era, which aids
the dating of archaeological sites not only on Crete but also in the many countries where its exported
pots have been found. The two most noted styles are the Kamares palace ware and the later all-over
painted marine wares.
The earliest Cretan ceramic objects appear to be two fired clay figures dated between 6,000 and
5,700 BC. However, the earliest pottery vessels so far discovered date to around 5,700 BC, when
buildings were made of fired bricks on stone foundations. This early Cretan hand-made Neolithic
pottery is remarkable for it’s finely hand burnished, dark coloured surface - any decoration being
incised or dot-impressed, often filled with white and occasionally red paste. Handles and rims were
quite sophisticated, indicating a reasonably mature technology.
By 3,700 BC the inhabitants had become a mix of indigenous and immigrant settlers, the latter
bringing in new ceramic traditions, which included some new body shapes. Decoration now included
a rippled relief effect. An interesting “chalice” shape became popular that had a wide cup on an
inverted funnel-shaped base making it stable, which might have been primarily for ritual use. Much
pottery of this date had a black ground with incised lines.
Archaeologists have agreed that to a first approximation time periods of the major Civilisations in
the Eastern Mediterranean could be considered synchronous. This allows much easier comparison
between them. Minoan history can be broadly divided along the lines of the Egyptian, so that Early
Dynasty/Old Kingdom, Middle Kingdom and New Kingdom became Early, Middle and Late Minoan
corresponding approximately to the Bronze Age: Early (3,500-2,000 BC), Middle (2,000-1,600 BC)
and Late (1,600-1,100 BC). On mainland Greece this also broadly corresponds to Early, Middle and

Late Helladic, while for the Islands in the eastern Mediterranean it is known as Early, Middle and
Late Cycladic. Historical records in Egypt and Babylonia are of particular assistance in dating Cretan
artefacts, as Cretan written records have not yet been translated.
Tomb sites such as Vasiliki in Eastern Crete indicate the Minoans had developed a social
hierarchy, and by 3,000 BC they had developed a remarkably advanced civilization containing
sizeable townships with significant buildings, mostly by the seashore. Elite burials had become more
widespread, not only giving details on the social classes but also the contents indicate contacts with
overseas countries. Often bodies were squashed into large pottery storage jars for burial. Grave
goods included pottery vessels.
Knossus was the main city that grew out of prosperous farming, metalworking, pottery craft and
trading between the islands of the Mediterranean. Bronze technology reached Crete and the other
islands from the East. It then spread to the Peloponnese and to Mainland Greece. By the middle of the
3rd millennium BC metals use and trade flourished throughout the Islands. Crete lacked indigenous
metals so from the Early Bronze Age they were imported from the Cyclades, Greek Mainland and the
Middle East. The economy was linked to the other civilisations in the Middle East and Egypt that also
influenced the development of the Minoan Culture and vice versa. The Minoan Culture particularly
influenced the Aegean Islands and Mainland Greece.
At the start of the Bronze Age, Cretan potters used slow, unpivoted wheels to ease manufacture and
decoration. At this time there were several pottery styles, with an overlapping regional coverage,
most of which were fairly thickly potted. “Pyrgos” ware had a black or brown body, was burnished
and incised. It is possible that the decoration was to imitate wood. “Scored” ware was incised
through the black ground to expose the pale body, with vertical, horizontal and herringbone patterns,
sometimes enhanced with white chalky colourant. There was also a round-bottomed yellowish ware.
Popular shapes were the bottle and low “pyxis” (round jars or boxes with lids for jewellery and
trinkets). “Dark-on-light” ware had painted decoration using an iron-red slip, which came out red,
brown or black, depending on the firing conditions. The decoration was linear, with diagonal parallel
lines and cross-hatching. Popular shapes were two-handled cups, jugs and bowls. “Lebena” ware
was painted in white over a red or black slipped ground. Popular shapes were shallow bowls, plates
and platters.

Minoan pitcher 2,500 BC - source
project-history blogspot

These were followed around 2,700 BC by Early Minoan pottery from Vasiliki. This relatively
short-lived pottery, named after the village, had mottled red and black surface effects caused by
irregular firing of the slip, probably deliberate experimentation with colour, as the decoration formed
a regular pattern. The commonest shapes were flat-bottomed jugs with high semi-circular spouts,
dishes, goblets and long spouted drinking jars resembling teapots. The shapes of Vasiliki pottery give
an indication of later Minoan pottery elegance. Also at this time there was a “Fine Grey’ ware that
had a very fine texture with a glossy finish and simple incised geometric patterns, dots, rings and
semi-circles.
For most of the Early Bronze Age across the Aegean, the finest pottery had mainly been dark
decoration on a pale ground. Around 2,400 BC on Crete, pottery decoration changed, with the pots
covered in a dark shiny slip with white or light painted decoration. Motifs were geometric, lines,
spirals and chequers.
Around 2,000 BC there was a hierarchy of cities and towns across the island, with well made
roads and bridges. At this time they started to build the first palaces around a central courtyard. They
had agricultural surpluses requiring large-scale storage that was provided within the palaces, and
elite crafts such as potting were also centred there. The most magnificent palaces were subsequently
built (and repaired after earthquakes) from 1,900 BC at the centres of the flourishing cities, with the
most impressive at Knossus. These so-called palaces were large, complex buildings, with many
rooms of various sizes – some identifiable as storerooms, workshops and archives. Large rooms
were probably staterooms and others decorated as shrines. They also had fresh water supplies and a
sewage system. Clearly they were far more than just the residences of the leaders, as they were also
the centre of administration, politics, religion and the economy throughout the subsequent Minoan
Period. They still contained workshops for craftsmen, including the potters. Important buildings in the
regions could have been the residences of Governors, and in later times country houses were linked
with the production of oil and wine and other agricultural products that was the basis of their
economy.
Trade links expanded, with Minoan trading posts on several Aegean Islands as well as in the
Levant, Egypt and Miletus on the West Coast of Anatolia (probably to access metals).
A further group of migrating Indo-Europeans had introduced a faster pivoted potter’s wheel to the
Aegean around 2,000 BC, probably from the Levant, some using a ceramic wheel head, and the
quality, symmetry and consistency of the vessels were considerably improved. A new iron based red
slip became available at this time, but it required sophisticated kilns and careful firing to obtain the
best results. One new ware known as Barbotine was very tactile, as it was decorated in relief with
knobs, cones, ridges and waves. A thick slip could be used to provide this relief decoration, either
dribbled onto the body or applied rather like icing on a cake, or separately moulded ornamentation
could be applied (appliqué). It was used extensively on Pithoi (very large storage jars) that first
appeared at this time and were large enough to hold up to 1,000 lbs of produce.
Crete reached its greatest influence from around 2,000 BC, at the same time that the most
sophisticated pottery in the region started to be made there. Manufacture of the finest elite ware was
restricted to the two royal capitals of Knossus and Phaistos, and the Kamares cave sanctuary that this
pottery was named after. This beautiful rich polychrome “Kamares” ware was decorated in red,
orange, brown, yellow and white slips over a dark, lustrous slip ground. Some of the vessels had

delicate egg-shell-thin walls, copying metal ones, and some including moulded or impressed
decoration. The painted designs were a careful balance of abstract linear, curved and spiral patterns
and stylised versions of plant, flower and marine life such as octopi covering the entire pot,
sometimes in bands.

Minoan pitcher 1,800 BC - source
project-history blogspot, and Kamares
decorated ware source Hieraklion Museum
via Wikipedia George Groutas
The commonest shapes were very-thinly-walled carinated cups and small round spouted jars.
Sometimes pottery shapes seem considerably more decorative than functional, and some vessels, such
as small ones for cosmetics and ointments, were remarkably fine. Kamares ware is found in many
sites around the Eastern Mediterranean, including in Syria, Cyprus, Egypt, mainland Greece and the
Aegean Islands, although the numbers of pots is low compared with the later Mycenaean exports.
Later, polychrome became less popular but was offset by more naturalistic forms of decoration. Also
around 2,000 BC Cretan potters made figures of Cretan males dressed in their characteristic
loincloths. Women were depicted with elaborate hairstyles and much jewellery. They wore small
jackets and long skirts.
The Minoans were not a military society, but influenced others through trade via their merchant
trading posts set up in many countries. They did have a formidable navy that protected their trade
routes from pirates.

Map of Eastern Mediterranean showing Crete
and Greece - source Cedarville.edu
At the start of the Late Bronze Age, around 1,700 BC, the old palaces were destroyed by fire, but it
is not known whether this was due to earthquakes or invasion. However, the palaces were rebuilt
even greater than before, up to five storeys high. At Knossus they had terracotta water pipes and
covered drains. Around 1,600 BC, Aegean Civilizations reached a new peak of prosperity. This was
displayed in Crete by the luxurious life in these new Minoan palaces. A fantastic game table has been
found made from many different materials used to play a game akin to draughts. Minoan art excelled

and potters were greatly influenced by the spectacular artefacts made in gold and bronze that they
adapted to pottery.

Minoan rhytons 1,600 BC - source
Archaeological Museum, Athens
The art of Crete manifested itself not only through this fine pottery, but also through fresco painting,
small sculptures and plaques in faience (the technology probably imported from Egypt), bronze and
ivory, and miniature work on seals and jewellery. A notable faience piece is the figure of the snake
goddess dated to 1,600 BC found at Knossos. From 1,700 to 1,450 BC Cretan influence can be seen
in Minoan-style frescos and tomb paintings of Cretans in Egypt, and designs on contemporary pottery
all over Eastern Mediterranean countries. All this craftsmanship was widely exported and admired,
for example an 18th century BC text from Mari (Syrian Mesopotamia) mentions Cretan weapons,
textiles and sandals, as well as pottery. The Minoans also laid the foundation of Mycenaean art on
mainland Greece, and Minoan art heavily influenced the designs on Mycenaean pottery from about
1,600 to 1,400 BC. Cretan vessels have also been found in the Cyclades where they were copied
with local decoration including flowers, lilies and saffron crocus, swallows, wild goats, warriors
and griffins in a lively, colourful style.
Much ceramic experimentation took place in the Aegean Region between 1,650 and 1,450 BC. The
glossy black slip was continually improved by trial and error. Hollow glass objects, as opposed to
previously only solid beads, were evident in Mycenae as well as Egypt and Mesopotamia in the 16th
century BC. Cylinder seals found on Crete made of haematite dated to 1400 BC indicate the incipient
Iron Age. The fast potters wheel was now pervasive throughout the Aegean. To increase the range of
paint colours, fritting was used by the Minoans at this time to enable them to work with more volatile
pigments.
Around 1,550 BC the Cretan potters changed their colour scheme back to dark-on-light decoration
on a creamy yellow clay body. These were attractively decorated over the whole body, in reds or
black on a white ground. The designs were mainly from nature with flowers, grasses and olive sprays
drawn with charm and spontaneity, together with some abstract designs using spirals and ripples.
After 1,500 BC “marine style” pottery with realistic marine animal decoration became popular,
including starfish, argonauts, dolphins and octopi, with coral and seaweed, but no depictions of
humans. This became stylised towards the end of the century, especially on the palace-style
amphorae. These wares were very popular and exported in great numbers to the end of the Late
Minoan period. The Minoan faience technology spilled over to pottery when they experimented with

glazes, as did the Greeks subsequently, but they were not developed or utilised to any extent.
As mentioned earlier, from around 2,100 BC the Cretans were the first “Europeans” to have a
written script, similar to the Egyptian pictorial Hieroglyphics representing objects. Some scratches
on pots as early as 2,500 BC could have been an early version. It was used for short texts often
impressed onto clay with seals and always local to the palaces. It has not yet been deciphered, and is
not related to Semitic or Indo-European. It subsequently developed into a script called “Linear A”, a
more regular alphabet of approximately 85 distinct signs or graphic characters, denoting whole
syllables. It was read from left to right and was impressed on clay tablets with a stylus, although
some form of ink also may have been used. It was more widespread than the hieroglyphic version; for
example, some 168 tablets were found at the ancient town of Ayia Triadha. Very interesting clay discs
containing spiral text have been found dated to 1,800 BC. Linear A has also not yet been translated or
its origin agreed, so there are no understandable historic records available to us. Scribes used it in
the king’s palace to record financial transactions, and potters decorated pots such as cups with
inscriptions in Linear A. It was further developed in the late 15th century BC into Linear B by the
Mycenaean Greeks.
The Minoan elite were buried in monumental graves with grave goods for the afterlife. Votive
offerings at shrines were fine pottery and stone vessels, together with pottery and bronze figurines.
Religious symbols included double axes and bull’s horns often stylised. Gods and ritual were
depicted as decoration on pottery.

Minoan bulls, rhyton 1,450-1,400 BC source Metropolitan Museum and figure,
source Hieraklion Museum via George Goutas
The names of some gods occur on linear B texts at Knossos, dated to the Mycenaean Period, and
some Cretan gods were referred to in mainland Mycenaean Greek and later writings.
Crete had survived several earthquakes between 1,800 and 1,500BC. Although there is
considerable uncertainty about the date, around 1,600 BC, the volcanic island of Thera (Santorini)
erupted with enormous force. It was preceded by an earthquake that caused great damage on Crete,
followed by a huge tidal wave. All of this would have weakened the society, and towards the end of
this period it started to go into decline. In about 1,450 BC Mycenaeans resided in the palace at
Knossos, evidenced by Linear B inscriptions, about the time many sites suffered severe destruction.
Knossos itself fell about 75 years later. It is possible but not certain that the Greeks invaded,
however, one way or another the early Greek speaking Mycenaeans grew in power and took control
of the society that provided them with so much of their Cultural background. The Mycenaeans
displaced Cretan settlers on the islands such as Rhodes and on the coast of Anatolia, hence the
Mycenaean pottery found at Troy. Hittite records refer to “interference” from Greece.
The island of Thera was covered in pumice from the eruption referred to above, and we are
fortunate that this has preserved many artefacts, particularly its pottery that was decorated with

swallows, dolphins, goats and saffron plants.
Subsequently, Cretan pottery became more “Mycenaean” in style, and vessel shapes favoured by
mainland Greece were produced. The initiative in the art and technology of pottery moved to
Mycenae, and there is evidence from the style of pots and decoration to suggest that potters from
Crete moved to Mycenaean centres in mainland Greece. Similarly, administrative skills also
transferred to Greece. Crete then became a flourishing part of the Mycenaean Empire. Greek
mythology preserved many stories about Crete, particularly of the Minotaur, part man and part bull,
said to have been imprisoned in the labyrinth at Knossos by mythical king Minos. Legend has it that
Theseus of Athens was one of a group of young Greek people demanded as sacrifice to the Minotaur
by King Minos, but Theseus killed it and found his way out of the labyrinth following a thread he had
unwound behind him. Certainly bulls figure prominently in Minoan art, particularly of young athletes
catching bulls by their horns and somersaulting over their backs. They and the Minotaur are depicted
on many later examples of Greek decorated pottery. Around 1,200 BC the people in Crete moved to
more rugged and defensible areas of the island, presumably because of the general threat from the sea
at this time (the Sea People).

10.4 Greece
Greece is a rugged, arid country, 80% covered by mountains. It has well separated narrow strips of
cultivatable land in valleys, which led to the development of isolated settlements cut off by harsh
mountains, but often with access to the sea. This isolation was a major influence on Greek Culture for
thousands of years and led to the great independence of the later major city-states. Archaeological
evidence shows the inhabitants of these settlements, who were characteristically Mediterranean in
appearance – dark-haired and lithe-limbed - developed seafaring and trading from the very start of
the Neolithic Period (6,800-3,500 BC), and the vast coastline led them to become a major maritime
nation. During this era, settlements extended all over Greece and the remains of the earliest planned
towns and cities of Europe are found there. On the plain of Thessaly the two most important Early
Neolithic Greek settlements at Sesklo and Dimini had their dwellings clearly arranged in welldesigned streets and squares. Interestingly those Thessalians living away from the sea and not having
access to beach pebbles, made sling pellets out of fired clay.
Fine secondary clay suitable for pottery occurred in every region, which fostered local styles.
Around Athens the clay is distinctive because of its iron and calcium oxide content, giving pots a
red/orange colour. Corinth clay gives a creamy white body colour. Such distinctions permit the source
of pots to be determined by spectroscopy. In the early Neolithic Period (around 6,000 BC), Greek
red/brown pottery was limited to simple bowls and jars, undecorated, but the best were highly
polished. Slightly later, contemporary with early Cretan wares, the Thessalian potters made a
red/brown monochrome ware, some being decorated in simple abstract painted patterns using vertical
or diagonal lines. Towards 5,300 BC, the quality and variety of pots improved, now having distinct
bases and sometimes feet. They were red or pink slipped, but some were painted black and red on
white or cream (the latter found at Sesklo).

Spherical vase, black and red on cream
5,300-4,800 BC - source Archaeological
Museum, Athens
There were also monochrome burnished or slipped and burnished wares.

Large storage jar, Sesklo, 5,300 BC source Archaeological Museum, Athens
Large terracotta figures were made for ritual purposes that appear to depict pregnant women.
Subsequently handmade burnished wares were made over a wide area, sometimes with a black or red
slip. In the Middle Neolithic (5,300-4,400 BC), Sesklo ware predominated with elaborate red
decoration on a white ground. Monochrome red slipped ware was popular, and male figures also
appeared. Towards the end of this period black burnished wares appeared decorated in white with
linear patterns. The cremated bones of the dead were often put into such jars, each buried in a
separate pit. In the Late Neolithic (4,400-3,500 BC) pots are dark bodied with or without incised
decoration or dark painted patterns with a matt finish on a light ground. Pottery was used as grave
goods during this period and has been recovered from the burial pits. Later in this period, pottery
from Dimini exhibited spiral and meander patterns.

Classic Dimini bowl, 4,800-4,500 BC source Archaeological Museum, Athens
This dark-on-light style carried on into the early Bronze Age. Surprisingly for such an early date a
model of a building containing eight figures was found in one of the burial pits. Seals were used
throughout the Aegean Region to impress on clay used to secure goods and so on. They were
decorated with scorpions, lions and poisonous spiders to reinforce the “magic” threat if they are
broken.
Around 3,000 BC the Peloponnese and Boeotia took the lead in pottery design from Thessaly.
Typical wares were red-slipped and burnished hemispherical bowls and finer tableware, with linear
inscribed or impressed decoration.

Large burnished pitcher from Boeotia, mid
3rd millennium BC - source Archaeological
Museum, Athens
Cooking ware had a dark surface with impressed decoration. They also developed a dark
pigmented slip that, much improved by the Athenians, was used for the later, much admired, Attic
black and red figured pottery. This ware developed into Korakou ware around 2,700 BC that came in
two finishes, one coated in an unburnished, often mottled, red through to black slip, and the other with
a burnished, mottled yellow, pink through to grey slip. Metalwork shapes were copied producing
vessels with the appearance of “sauceboats” and high-spouted jugs and inscribed vases that were

common throughout the Aegean.

Inscribed Dalmation vase 2,300-2,100 BC source Olympia Museum
Other shapes included saucers, bowls, beaked jugs and spoons. Crude cylinder seals were used to
decorate large pithoi and parts of ceramic hearths. Pithoi were often used for the burial of children.
Figures of animals such as sheep and cattle were common, and occasionally applied animal heads
were used to decorate vessels. At Lerna in the Peloponnese small terracotta tiles were used on the
sloping roofs of two-storey houses – occasionally painted. Ceramic utility wares included loom
weights, spools and spindles that assisted in the spinning of yarn by adding inertia to increase
productivity and consistency. Wool was an important source of textiles in ancient Greece. By 2500
BC earthenware brush handles were being used.
The potter’s wheel arrived in Greece around 2,500 BC, prior to which coiling was generally used.
In the eastern side of Greece around 2,400 to 2,200 BC they produced red and black burnished wares
in a range of new shapes including wheel-made plates, bowls with incurved rims, two handled cups
and incised pyxides. In Boeotia in addition they made petal rimmed (crinkled) tankards and vessels
with shoulder handles and everted rims called “Bass bowls”. Many of these designs appear to have
come via Euboea and the Cyclades.

Early Cycladic period vessels, Naxos,
3,200-2,800 BC - source Archaeological
Museum, Athens

They are considered to have originated much earlier in Anatolia (Troy II/III) indicating a Cultural
link that probably included the transfer of the technology of the faster wheel. Decoration included
pictures of boats and spirals that may have represented waves. They had oared boats that were
capable of reaching Egypt; the Cretan versions also had square sails.

Vessel with fine line decoration (rhs
below neck), 2,250 BC - source Olympia
Museum
Around 2,200 to 2,000 BC there were two notable pattern-painted wares. In the Argolid region of
the Peloponnese potters produced fine dark-on-light “Patterned” ware with cross-hatching and
triangles. In Central Greece the potters produced a light-on-dark “Ayia Marina” ware. The dark paint
on both is moderately lustrous and appears to descend from paint used in the Early Helladic period
(2500 to 1900 BC). The use of this dark pigment spread throughout the Aegean. A lot of the more
common wares are monochrome using the same dark slip as “Patterned” ware. Shapes common to
both wares were two-handled tankards, rim-handled cups, Bass bowls, large jars and Askoi (oil
containers). Shapes particular to “Patterned” ware included cylindrical vessels known as “ouzo”
cups. Small items are burnished but larger ones are not and are often not well painted and have
become known as ‘Smear” ware!
The origins of the present Greek people is not certain, but a major contribution seems to have come
from an influx of wandering Indo-European tribes, originally from Asia Minor and Russia, but who
then settled in the Danube region. They possibly called themselves Hellenes and filtered into Greece
around 2,250 BC and again around 2,000 BC. These tribes had fairer hair and were heavier set than
the natives. A characteristic of this time is that existing buildings were destroyed and replaced with
less sophisticated ones. The newcomers settled with or conquered the indigenous people and mixed
with them to become the ancestors of the present Greeks. They brought with them an early spoken
Greek language (Indo-European), the flexibility of which contributed to Greece’s later success. It is
likely that they also introduced horses. They are also thought to have brought with them their own
pottery called “Minyan” ware that was fine burnished monochrome (grey, black, red and yellow
depending somewhat on region), thrown on a wheel and well fired in a reducing kiln. There was also
a light paint on dark body ware with similar decoration to Minyan ware but favouring the lower half
of the vessel, and a dark-on-light ware using matt paint decoration. In the Peloponnese, although
practically all other wares were handmade, early fine burnished “Grey” ware, related to Grey

Minyan ware, began to be produced on a wheel.

Minyan ware jugs
- source plutarcheio.gr
Around 2,000 BC the potter’s wheel had a wheelhead made of pottery, stone or wood, around 0.5
to 1m in diameter, fixed to the ground with a pivot. In the early centuries of the second millennium this
faster wheel became increasingly popular. It was manually spun by an assistant giving rapid rhythmic
impulses to it, allowing the potter to throw and draw up the body of the vessel symmetrically. Kick
wheels were not in use until about the 2nd century BC. In the catacombs of Thebes there are drawings
of the various processes used in the production of Greek pottery dated to 1,900 BC.
The surface of Grey Minyan ware was highly polished and felt soapy to the touch. There was a
wide range of shapes and sizes not seen before in Greece, including carinated shapes possibly based
on metalwork, particularly from silver cups, together with goblets (with tall ribbed feet) and
Kantharos (drinking vessels with two loop handles extending well above the rim). However,
sauceboats died out. Decoration was by inscribed grooving of upper portions, as well as parallel
arcs and stamped concentric circles. Also at this time there were handmade wares with a white matt
painted surface with patterns of lines in dull black and lilac. This style was first found in the Cycladic
islands, but widely imitated on the mainland. The potters discovered that manganese-based slip
produced a more controllable colour after firing than iron-based slip, so its use increased. The motifs
used for decoration were later influenced by Minoan polychrome. Exported Minyan ware has been
found on Crete and Anatolia. Larger Minyan ware vessels were sometimes used for the burial of
infants.

Infant burial urn, circa 2,000 BC - source
Olympia Museum
These immigrant Hellenic tribes were also warriors who had been travelling widely in search of
riches to increase their wealth and power, and became dominant in the Aegean region. However, after
about 1,700 BC those warrior chiefs in Greece, who were mainly of the Achaean tribe, settled, split

Greece between them and ruled as local chiefs in city-states located in the plains between the
mountains. The leaders based their power on the control of the distribution of food. They flourished
on the Greek mainland from about 1,600 to 1,200 BC. The most influential were based at the site
known as Mycenae, where the Culture was first discovered. Accordingly this period is known as the
“Mycenaean Age”, and the Mycenaeans represented one of the greatest Bronze Age civilisations.
In the earliest phase, Mycenaeans had very rich burials in shaft graves, the contents of which were
strongly Minoan in style and content. However, pottery also included local grey and yellow Minyan
ware, matt ware and polychrome from the Cyclades. The local Mycenaean pots were black slipped
decorated with spirals, ferns and double axes, and creamy yellow slipped with black and orange
decoration, although the decorative area was sometimes quite small and not very imaginative.

Mycenaean jug with concentric circles and ivy leaves
16th century BC - source Archaeological
Museum, Athens
Faience objects were also made, particularly for grave goods.

Mycenae grave goods, sacred knots and
rosettes 16th century BC - source
Archaeological Museum, Athens
Early Mycenaean Linear B tablets described a pantheon of gods. They already mentioned Zeus,
Poseidon, Hera, Athena, Artemis and Aphrodite. Aphrodite was the Greek manifestation of the
fertility goddess that had been worshipped for millennia, and had spread to all cultures and was
represented by Venus for the Romans, Turan for the Etruscans and Ariadne in Crete. A group of large
pottery figures, most with weapons, coloured dark brown were probably gods as they were found in a
cult centre. Apparently the Mycenaeans also had a warrior goddess.

Throughout the period from 1,600 to 1,400 BC, the Mycenaeans were significantly influenced by
the Minoan culture that reflected in their designs, technology and development. This is particularly
seen in their pottery, reinforcing the likely presence of immigrant Minoan potters in Greece.
However, the Mycenaeans soon developed their own superior technique, colour and style thanks to
the synergy between the two cultures. This is seen in their increased abstraction of Minoan more
natural decorative styles. The Mycenaean vessels were widely used as commercial containers for oil
and have been found from Sardinia to coastal Syria. This is very helpful in dating archaeological
excavations. Warlike scenes became common in decoration, indicating the difference in Cultures
between the Minoans and Mycenaeans. They also produced unique standing female figurines. From
around 1,600 to 1,450 BC fine painted pottery reverted to ‘dark on light’ style with cream background
and their lustrous black and red paint. Common shapes were the Vapheio cup (cylindrical with single
handle), a semi-spherical cup and the narrow alabastron for perfume. There was also a fine new ware
that replaced Minyan. It was coloured from black to red, and was most common as a goblet. Patterns
usually copy contemporary Minoan ones such as marine life and stylised flowers especially on the
goblets.

Mycenaean palace amphorae decorated
with octopus, palm trees and birds 15th
century BC - source
Archaeological Museum, Athens

Map of Mycenaean Civilisation
circa 1400 BC - source Wikipedia
The Early Mycenaeans conducted extensive trade throughout Greece, North Aegean and the central
Mediterranean, but as the Minoans dominated the Eastern Mediterranean, trade with the Middle East

was more difficult. However, Linear B tablets at Knossus show the progressive increase in power
and prosperity of the Mycenaeans, and their increase in influence on the Minoans, until by around
1,450 BC they were able to dominate Crete. With this decline of Minoan power the difficulty of
Greek access to the Middle East was removed. The Mycenaeans were then free to absorb the Minoan
sphere of influence abroad, and to trade more widely, for example with Egypt, the Middle East and
Italy. Their control grew to cover a large part of the Aegean, but more as a powerful trader than an
empire builder. After 1,450 BC, Mycenaean pottery styles started to flow in the opposite direction into Crete. Typical patterns were blotchy stipple, ivy, lilies, nautili (large molluscs) and sometimes
soldiers and horses. The goblet developed into the Mycenaean kylix, or open drink container, with a
shallow bowl and longer stem, and the first stirrup jar appeared in quantity, decorated with spirals
and fine stipple. A form of stirrup jar with a “false” spout, that is, to one side apart from the stirrup
was particularly characteristic. The Mycenaeans also used pottery for a number of diverse
applications including toys and jewellery.
In the 14th century BC the Mycenaeans built palaces similar to the Minoans, if a little smaller, and
constructed huge fortified citadels with thick walls such as those at Mycenae. They also built the
finest tombs, with commensurate fine pottery grave goods.

Mycenaean chamber tomb pottery; amphorae,
conical jar with spiral decoration and
stemmed kylix with spirals, 1,400-1,300 BC
- source Archaeological Museum, Athens
The Mycenaeans were centred on the Argive Plain, but similar palaces were found in the rest of the
Peloponnese and Boeotia. A system of roads was built suitable for vehicular traffic to improve trade
and communications. Such roads were not built again until the 5th century BC. They also had
sophisticated water management schemes, including dams, which were built to improve the
productivity of the land. The presumption that the Mycenaeans spoke an early form of Greek is based
on Linear B scripts found on clay tablets in the palaces that are considered to represent a very archaic
form of the language.
Mycenaean pottery was made from levigated clay rather than tempered. After shaping the body,
separately made handles, feet and mouths were luted (attached) using slip. Many vases were thrown
in sections, base, middle, shoulder and neck. Large pithoi were made by building up successive
bands on top of each other. The vessel would then be coated in slip, polished with a wooden, bone or
metal tool, dried for many hours in the shade and then decorated with their black or brown slip,
before being fired in a high temperature kiln. The striking black or brown surface with a metallic
sheen they achieved after firing was due to the slip being self-glazing, as it was an “Illitic” clay, high
in iron oxides and hydroxides and very low in calcium oxide. This was very different in composition
to the clay of the body that had high calcium oxide content. It is likely that some soda or potash was
added to the original red/brown levigated clay to reduce its melting point.
The pottery production process is important to be able to understand the Mycenaean and

subsequent Greek decoration, so is described in some detail. The kiln was a two level structure made
of bricks and broken pots. There was a chamber dug into the ground with a stoking tunnel, and a
circular domed structure where the pots were stacked. A perforated clay floor separated the two
chambers, so the flames could rise up between the pots. There was an opening in the roof to release
the smoke and let in air, which could be blocked with a slab. There would have been a large opening
for loading the unfired pots that was bricked up when the kiln was full and reopened when firing was
complete, causing a significant rebuilding of the kiln each time it was used. Later there may have been
one or two small spy-holes that could be easily blocked, allowing the potter to check the temperature
from the colour of the flames, and the progress of the firing by inspecting test pieces that he removed
from the chamber. It took a lot of experience and luck to achieve good results, hence the use of goodluck symbols hanging outside the firing chamber to ward off evil spirits.
The vases were put in the kiln once, but the firing took place in three stages. This method was
originally discovered experimentally in the middle of the second millennium BC. By continually
feeding the fire for eight or nine hours, a temperature of about 850 degrees C was reached. The vases
became incandescent and turned bright red as a result of the oxidation of the iron oxide in the clay to
produce red haematite (Fe2O3). At this point in the firing, the source of the oxygen, the roof vent and
the stoking tunnel, were blocked, after the fire had been fed with fresh branches to create smoke. The
firing continued and at a temperature of about 950 degrees C, with the carbon monoxide making the
atmosphere reducing, it produced black magnetite (Fe3O4), turning the vases completely black and at
the same time the black slip melted, producing a glassy layer. The potter opened the roof vent and the
stoking tunnel again allowing air to circulate cooling the kiln. The oxygen re-oxidised the clay surface
where it was not covered by the black slip, restoring the red colour. However, the black slip retained
its lustrous black colour as it had melted sufficiently at around 950 degrees C to trap the black iron
oxide and seal the vase surface preventing the oxygen from penetrating.
The ancient Greek potters did not use specific separate glazes, that is, transparent alkali silicate or
lead glazes that completely melt over the surface of the pot. However, the Greeks clearly would have
been familiar with the existence of alkali glazes in Mesopotamia. It is likely that a further or different
glaze would have spoilt the definition the Greeks could achieve using their own technology;
furthermore, they were probably not keen to adopt a foreign technology. Glazes were not introduced
until the Byzantine period.
As mentioned before, one of the earliest methods of shaping clay was by moulding. The method the
Greeks adopted and improved was to use moulds of fired clay. Simple moulds became more complex
as seen in the ones used for the manufacture of the unglazed earthenware figures of central Greece.
They went from whole body moulds to components – heads, arms legs and torsos – moulded
separately. They were made interchangeable so fewer moulds could make many different figures. This
method of manufacturing figures is still used today.

Helladic female figures 1,400-1,200 BC and
anthropomorphic figure 1,250-1,180 BC source Olympia and Mycenaean Museums
The Mycenaeans founded trading settlements abroad, for example at Miletus on the West Coast of
Anatolia. These sometimes led to colonization, such as with the island of Rhodes. At Tel el-Amarna
in Egypt (the Egyptian Capital from 1,352 to 1,336 BC) there was evidence of the presence of
Mycenaean mercenaries on a painted papyrus depicting a battle between Egyptians and Libyans, with
the Mycenaeans on the Egyptian side. In the 14th and 13th century BC, much of the trade was
exporting exceptionally beautiful, pictorial, Mycenaean pottery that became coveted throughout the
Middle East, and as far afield as Italy, Sicily, Cyprus (much in burial chambers), Phoenicia, Egypt,
Anatolia, Malta and occasionally Spain. Typical examples are bowls and kraters decorated with
large motifs, using the whole vessel area as a canvas, with bulls, octopi, egrets and chariots in brown
and black on a white or cream ground.

Mycenaean vessels; vase found in Anatolia
1,400 BC and pot decorated with a chariot
14-12th century BC - source Ephesus Museum
and Archaeological Museum, Athens
Many other countries produced pottery that was handmade, heavily tempered with an incised
and/or burnished surface, so the fine painted Mycenaean pottery was highly desirable. A significant
range of Mycenaean pottery of around 1,350 BC was found in Tell el-Amarna, Egypt.

Mycenaean sherd found in
el-Amarna UC734 Copyright of the Petrie Museum
of Egyptian Archaeology, UCL
It was essential for the Mycenaeans to export high value products such as fine pottery as they
needed the funds to pay for their extensive imports. Even in these early times economics was a

powerful force and the elite, who controlled the acquisition and circulation of materials, organised
import substitution that for Greece included pottery in exchange for precious metals. As Mycenaean
pottery was such an important commercial commodity, it was produced in quantity not only on
mainland Greece but also in their colonies on Rhodes and Cyprus, permitting export volumes to
increase greatly, with evidence of mass production.

Mycenaean style stirrup jars made in
Cyprus 1,450-1,225 BC and Mycenaean ware
beaker found in Cyprus 1,400-1,190 BC sources Guzelyurt and St Barnabas Museums
Items found in a tomb in Cyprus demonstrate the diversity of trade in this period. It contained local
Cypriot pottery, faience scarabs from Egypt, cylinder seals from Syria, together with pottery vases
and a pottery chariot group from Mycenae. In such Cypriot tombs, Royalty would have fine imported
Greek vessels; the lower ranking tombs would have local imitations while small commoner tombs
would have neither. There are also illustrations in Egyptian tombs of Aegeans bringing gifts to
Pharaohs. Other evidence was from sunken ships discovered off Anatolia and dated to about 1,300
BC again demonstrating the richness and variety of Mediterranean trade at this time, usually carried
out by Phoenician and Cypriot ships. Mycenaean decorated metal cups and jewellery reached as far
as Wessex and Scotland. There was also trade in glass ingots, some coloured blue with cobalt oxide.
After the fall of Knossos in 1,375 BC Mycenaean pottery became even more dominant in the region
than Minoan had been. From this date to 1,250 BC Mycenaean pottery is described as “common” or
“shared” as it was so uniform, technically and stylistically, whether made in Sicily, Cyprus or the
Levant, that it is virtually impossible to determine where it was produced. The kylix became the most
common shape in settlements and the stirrup jar and alabastron in tombs. Popular decoration motifs
were stylised whorl shells and flowers. Some vessels were imported mainly for their contents such
as oil, and medical salves, but others such as the tall-stemmed goblets were valued for their quality of
form. The deep painted bowl became popular. Although the technical standards were high, the design
of decoration was less inspired and over time became increasingly stylised, so octopi became wavy
lines and flowers chevrons. Subsequently there was a move to a single pictorial area on a vessel,
rather than whole body decoration, a style that was to last.
Around 1,300 BC people from the Hellenic Doric Tribes in the north started to move southwards
into Thessaly. Some 50 years later they moved south again, into the Peloponnese, at a time when there
was warring between the smaller-scale palace states, together with damaging earthquakes. At the
same time there was a southward move of people from Thrace, overwhelming Euboea and the

Cycladian island of Naxos and making life difficult for Attica. It was probably around the middle of
the 13th century BC that the Mycenaean Kings sought a common purpose (and enemy) and so got
together to mount an expedition against Troy.

Finds from the Perati cemetery, Greece,
late 13th to 12th centuries BC - source
Archaeological Museum, Athens
This was immortalised by Homer in his epic poem “Iliad” written in 850 BC that, together with the
existence of Troy itself, was originally considered to be invented. Now, with the discovery of Troy
and its contents, it is thought to be based on the truth. However, it is much more likely to have been
caused by Troy restricting trade for the Mycenaeans, so they found an excuse to attack it. Legend
blames the war on Helen’s abduction, and relates how Agamemnon, the Mycenaean leader, sacrificed
one of his daughters as an offering to the gods because of unfavourable winds! His wife was not too
happy about this and on his victorious return she and her lover killed Agamemnon. Although the
Mycenaeans won that war, and subsequently Mycenae and other cities had their defences reinforced
between 1,250 and 1,240 BC, Mycenae itself was violently destroyed and the palace burnt in 1,220
BC, presumably by an invader, but little data exists.The Spartan capital was also abandoned. After
about 1,250 BC, pottery regionalisation grew and exports from the Peloponnese to Cyprus declined
dramatically as international trade broke down (the concurrent battles between the Hittites and
Egyptians in the Levant would also have seriously disrupted trade). Around 1,190 BC some nonMycenaean burnished wares appeared that were thought to have originated near the Danube, and
possibly brought by the immigrants/invaders.

Tripod cooking pot and snake figure,
1,250-1,180 BC - source Mycenaean Museum

Krater decorated with warriors, 12th century BC
- source Archaeological Museum, Athens
The Mycenaean Civilization came to an end around 1,150 BC and most of Greece, but not all, slid
into their “Dark Ages” until around 1,000 to 900 BC, depending on the region. Much of Greece
returned to a village economy with a greatly reduced range of pottery shapes and decoration.
Although various developments continued, and the term Dark Ages might be a misnomer, the problem
is that their Linear B written script was little used for historic records, so written history of this
period is minimal and we are reliant on written sources in Egypt and the Middle East.
Records of most historical events were left to traditional stories handed on by word-of-mouth, and
these were the source of the later, sometimes embroidered, Epic Poetry. Perhaps surprisingly during
this period the Greeks abandoned Linear B script and took on the Phoenician alphabet. The Greeks
had to add vowels to this alphabet as Semitic languages could be represented without them, but IndoEuropean originated Greek could not. This ancient Greek writing was used mainly for private
communication from around 900 BC, but quite widely from the 8th century BC until the Hellenistic
Period.
The four major tribes in Greece and its nearby islands around 1,000 BC were the Achaeans,
Aeolians, Ionians and Dorians. During these dark ages the Dorians, who had brought iron swords to
Greece, took control of many of the Aegean Islands including Rhodes. They did not believe in a
monarchy so destroyed palaces and the more sophisticated Mycenaean artefacts. The Dorians also
drove Ionians out of the Peloponnese, some into Athens causing considerable population pressure. At
this time the kings of Athens took advantage of the collapse of the Hittites and of Troy and shipped
these Ionians over to the West Coast of Anatolia to a relatively small area that became known as
“Ionia”, and other Ionians followed. This was about the same time that the Phrygians invaded Central
Anatolia. The Ionians grew as maritime traders and flourished, becoming independent, with a
confederation of 12 cities, even sending colonists to other parts of the Mediterranean coast. Ionia’s
importance is reflected in its sons, as it was the reputed home of Homer in about the 8th, Pythagoras
in the 6th and Herodotus in the 5th centuries BC. More generally over the period from 1,200 to 800
BC many Greeks migrated and settled in the Eastern Mediterranean particularly on the coast of
Anatolia as well as the Aegean Islands.
In Greece during the dark ages the influx of people from the northern races increased, and over
time came to combine their vigour with the culture of the indigenous inhabitants of the Eastern
Mediterranean. People started to get together to form new settlements, villages became towns and the
military leaders became the landowning aristocracy, and the development of the Greek Nation was

underway. In particular Dorians rebuilt Sparta and Corinth, and their different Culture is reflected in
their future way of life and their relationship with Athens.
Although from the start of the Dark Ages in Greece the general quality of art had declined
markedly, utilitarian pottery items were still produced including jewellery and toys.

Necklace of pottery beads and
child’s toy wheeled horse, 950-900 BC
- source Kerameikos Museum, Athens
However, pottery was the first craft to recover its standards. After the demise of the Mycenaeans,
many clearly defined regional styles of pottery developed in the Greek early Iron Age. Athens had
managed to escape much of the troubles, although early in the Dark Ages the last Athenian king was
replaced by a Triumvirate made up of a head of the military, chief civil magistrate and head of state –
a structure becoming the forerunner to the Republic. Also in the dark ages Athens became the centre
for ceramic development. The potter’s clay shaped readily on their wheels, although it produced
rather coarse earthenware. Initially, rather crude, stylised Mycenaean motifs appeared (subMycenaean ware), but now they were used to decorate a greater range of sizes and shapes of pots.
The pottery of other Regions also recovered and very rich graves containing imported and local
pottery have been found in Lefkandi, Euboea, dated to 1,000 BC, and Euboean pottery of this time has
been found as widely as Italy and Anatolia.
From 1,075 to 900 BC, a new style called “Protogeometric” emerged in Attica, again based on
early Mycenaean stylised motifs, although only the geometric ones, with the decoration initially
confined to the handle zone. Now the motifs are very precise versions, so loose spirals became neat
concentric circles drawn with a pair of compasses having multiple brushes, on a thick, black, lustrous
background, or with black paint on a pale background. Other motifs were wavy lines, arcs, triangles
and bands. Body shapes were based on previous sub-Mycenaean ones, but improved so drinking
vessels have high conical feet and closed vases have graceful ovoid bodies. As well as in Athens, the
Protogeometric style was also found in the other major Greek cities, and spread through the Aegean
Region.
Throughout their history the ancient Greeks reflected their advanced civilisations in their pottery.
They showed their love of purity of form and detail in their domestic and ornamental wares. The
shape of their vases, urns and bowls have changed little to the present day. Each distinct shape they
produced had a name and a special function in Greek society and ritual. The amphora was a twohandled storage vessel for wine, olive oil, corn or honey; the hydria was a three-handled water jug;
the lecythus was a perfume and oil flask with a long, narrow neck used for anointing in funeral rituals;
the oenochoe was a wine jug with a pinched lip; the krater was a large bowl to mix wine and water
and the cylix was a double-handled drinking cup with a foot; the skyphos a drinking vessel with
horizontal handles; the pyxis was a cylindrical box for women’s cosmetics & jewellery and there
were smaller bottles, perhaps 3” high, for perfumed ointment usually for men, called aryballos.

Amphorae with handles attached to their shoulders were used to contain the remains of dead males
for burial, whereas for females the handles were attached to the middle.
In the early 9th century BC the Athenian potters developed the “Geometric” style, on slimmer
shaped bodies, using rectangular rather than circular motifs and popularising the “key’ or “meander”
pattern. Other motifs often in bands were swastikas, herringbone and triangles.

Early geometric burial urn of
wealthy woman 850 BC - source
Archaeological Museum, Athens
Later in the 9th century BC decoration included birds and horses. Initially the area reserved by the
extensive lustrous black paint was small, but more decorated zones became added until a balance
was reached between light and dark. Great care was taken over the shapes of vessels, with set ratios
of height to girth and neck length, together with the placement of decoration on the vessel. In the
middle of the 9th century BC, after centuries of wholly geometric decoration on pots, animals and
flowers reappeared, albeit primitive, angular versions. The animals included horses, deer, goats and
geese. The decoration started as bands of identical figures separated by bands of geometric patterns.
This banding was the major change from Mycenaean decoration, which had large figures extending
over most of the pot. The decoration became much more complex – some examples magnificently so.

Geometric vessels, pyxis for food offerings – the lid
probably representing status of the dead, Kraters
as burial urns for infants, and platters, 750-720 BC
- source a and c Archaeological Museum,
Athens, b Olympia Museum
Many examples were found in the cemetery near the ruins of the “Dipylon” or double gate in
Athens. Other wares were of red clay covered in a yellowish slip and painted in lustrous black.
Euboean potters made significant pottery exports to Cyprus between 900 and 700 BC, including semicircular pendant plates that were particularly popular there and in the Levant.

Also early in the 9th century BC the settlements that were to become the autonomous City-States
(Polis as in metropolis) started to emerge. At first their inhabitants were tribal, but because of their
skills as traders, seafarers, militarists and bureaucrats, they grew to become mixed communities of up
to 250,000 people. In the 8th century BC there was sufficient wealth available for the inhabitants of
these new City-States to start to build monumental public buildings. Wealth started to become the
measure of a person’s status, so much so that at the end of the 8th century BC status was literally
based on ownership of “measures” of corn or oil.

Map of Greek city states - source BBC
Outside contact increased, especially by the Euboeans, facilitated by the Phoenicians. The poor
land was unable to support the growing population, so the Greeks expanded by emigration. It had
started around 1,050 BC when they joined the Phoenicians who were also plying the Mediterranean.
The Greeks settled along the Levantine Coast and the Phoenicians welcomed them into new towns set
up for trade. They also traded with Egypt for grain, papyrus, oil, wine and pottery. The Greeks started
to colonise Southern Italy and then Sicily from around 770 BC, creating a significant Greek presence.
By 750 BC the Greeks had also colonised Crete, the Western Anatolian coast, Rhodes most of Cyprus
and numerous city colonies dotted throughout the Mediterranean coastline.

Cypriot amphora, source Archaeological
Museum, Athens, and stamnos, source
Collector-Antiquities, both 750-600 BC
Imported luxury wares such as ivories, metalwork and embroideries influenced the decoration on
pots. Human figures also appeared a little later, but they were distorted with triangular torsos and
wasp waists. The geometric patterns became very busy as if all gaps had to be filled. By about 750
BC the bands of birds and animals, including double triangle representations of butterflies, became
rather better laid out and balanced. This was also the time of Homer and painted pottery started to use
themes from epic poetry such as the Iliad and Odyssey as their subject matter. These heroic stories
were important for the Greek sense of identity. The account of the Trojan Wars in particular provided
a focus as the first united Greek expedition against an “eastern enemy”.

Written messages were inscribed on pottery from about 750 BC indicating the donor, owner or the
occasion depicted. As an example, a pot made in Rhodes around 735 BC with inscriptions in
Euboean dialect script – one of the oldest existing examples of Ancient Greek writing - went via
Euboea (the traders and transporters) to the Italian island of Pithecusae, off Naples. Here it was
thrown into the flames of a cremation pyre of a young boy and all the remains deposited in the family
plot in the necropolis at Valle di san Mantari. It is known as the Nestor Cup as the inscription
contains a reference to the golden Mycenaean cup of the same name referred to in Homer’s Iliad.
Another example, dated to 700 BC, is an inscription on a Lecythus by a child, stating, “I am Tataia’s
flask and whoever steals me shall become blind”. Much of the written material from the many parts of
the Greek world prior to 400 BC and especially the first generation of writing prior to 650 BC was
text on pots.
Towards the end of the geometric period (around 725 BC), the human figures became rather more
natural. Up to this time other Greek cities followed Athens lead in pottery design, but now they
started to diverge. The decoration was modified to suit their Culture, such as grotesque winged
figures from Sparta (the Doric influence). Sparta, as with other Doric cities, had very strict military
rules to live by, very focussed on physical training and they used slaves for reading and arithmetic.
This vigorous Culture transferred its dynamism into its pottery decoration. In Athens, their potters
painted large ambitious compositions, which might have laid the foundation for the subject matter of
later Attic black-figured vases. Some pots were decorated with scenes of pottery making, showing the
potter’s wheel and other contemporary equipment. Other pots were decorated with scenes of chariots
with two then four horses, horsemen, sea battles with biremes (warships with two rows of oars) and
ostentatious funeral processions. Athenian patrons commissioned potters to decorate pots with themes
referring to aristocratic activities such as horse training or battles on land or at sea, especially for
grave goods, but also they sought fine pottery for their feasts.

Pedestal krater depicting a boxing match
690-670 BC - source Archaeological Museum,
Athens
Quantities of large amphora and krater masterpieces, decorated in the Geometric style, were set up
as markers for the graves of Athenian noblemen, as at the Dipylon cemetery. These designs
established the figural painting that continued to the end of the Classical Period (480-330 BC).
After about 725 BC, the renewed contact with the Middle East, which started at the beginning of

the 8th century, stimulated the designs of the Greek potters. At this time their export emphasis was
particularly focussed on vessels for eating and drinking together with ones for ceremonial use.

Corinthian amphora and skyphos, 600 BC source Archaeological Museum, Athens and
Collector-Antiquities (reproduction)
The Corinthian potters also specialized in smaller vessels, especially the scent bottle or aryballos
that found a receptive market throughout the Mediterranean region. Accordingly, the decoration of
these miniatures was more oriental, based on flora and fauna of Levantine art.
It also appears that some designs were based on Syrian/Phoenician metalwork. Friezes were made
up of processions of real and mythical animals such as griffins, sphinxes, eagles and lions, with
subsidiary lotus flowers and palmettes.

Earthenware wine jug, Corinth 600 BC - Image
courtesy of the Potteries Museum and Art Gallery,
Stoke-on-Trent and an “Anagyrous” from
the late 7th century, source Archaeological
Museum, Athens
There was also greater use of colour. It was on these “proto-Corinthian” vases that the first
examples of “black-figure” style decoration were seen. The local Corinthian clay was buff and they
used this to great effect. The figures were drawn in black on the buff body together with red, white
(kaolin) and purple painted details; other details were incised with a sharp tool into the black painted
areas when leather hard (but not too dry or the incisions would crack and become rough), to expose
the buff body beneath. The white is used for linen garments, shiny parts of armour, nude females and
objects such as white horses, but was not robust and tends to wear and flake off. Heavy drapery was
emphasised by applying the black paint more thickly, producing a purplish or green tint, whereas
thinly painted areas came out red/brown.
Similar styles arose in other regions but in time they diverted from the standard as they became
politically independent city-states. Athenian potters continued to do their best work on large funerary
vases and their emphasis remained human figures. By 600 BC pottery with black painted figures was
being produced throughout Attica.

Black figure painted pottery, 600 BC source Olympia Museum
Now Athens had again become the principal centre of Greek pottery manufacture having taken over
Corinthian overseas trade. The potter’s area in Athens was called the “Kerameikos” where there
were a number of workshops, small and large. The Athenian potters had improved their technology,
including enhancing the red body surface by adding ochre to their clay. They also had improved the
shiny black, pigmented slip so that it was more lustrous than anything achieved before. This slip was
a development of the very pure, fine clay mentioned earlier that, because of its iron and alkali content
and the previously described firing regime, acquired its lustrous black colour. The Greeks made good
use of various slips, mainly black, red and buff. Their magnificent painted pottery vases were initially
decorated in the “black figure” style, in which the decorative design was painted in shiny black slip
onto the orange/reddish clay.
Workshops were set up with strong Attic influence to serve local markets, notably in South Italy
and Etruria – described later. Vessels from Rhodes were known as “wild goat” after their favourite
frieze animal. In Eastern Greece during the ‘archaic” period (around 650 to 480 BC), the potters also
made interesting grave goods and painted terracotta sarcophagi for burials, together with some
magnificent ceramic architectural items.

Miniature gaming table and dice, four
mourners on corners, 580 BC - source

Kerameikos Museum

Large ceramic architectural items, from the façade
of the treasury building and the 8ft diameter apex of
the Hera temple 600 BC - source Olympia Museum
By 550 BC astounding developments in art, literature and philosophy began to develop and Greece
started to enjoy a golden age. Artists produced beautiful statues and finely fashioned and painted
ceramic vases. Greek philosophers started to think about the nature of the universe and develop
theories in mathematics, physics, acoustics and astronomy. Around 600 BC Thales of Miletus (Ionia)
had not only developed theories in geometry, but was also the first to record his observations of the
generation of an electric spark when he rubbed ebony with fur. Thales and Pythagoras visited Egypt,
absorbing and subsequently developing Egyptian science and philosophy.
The practice of signing vessels probably started in the 8th century BC but became more common in
the 6th. The signature was of the potter, painter or both. In particular one of the first Attic blackfigured vases with inscriptions of the maker and painter gave the earliest evidence that the tasks were
usually split. It occurred on a large krater called the Francois Vase dated to 575 BC that was found in
Italy in an Etruscan tomb. It contained two signatures Ergotimos (the potter) and Kleitias (the painter)
and it was decorated with 200 figures in friezes. It resides in the Archaeological Museum, Florence.
There were probably twice as many pieces signed by potters as by painters, so if the painter’s name
is not known it is conventional to refer to him after the potter he usually partnered, for example the
Amasis painter or the Antimenes painter.
These vases were decorated to show figures – particularly heroes and gods, especially Heracles
(Hercules), Theseus and Dionysus.

Attic black figure vases, Hercules and lion, and a
Homeric battle 550-530 BC - source Archaeological
Museum, Athens
They also depicted events and a multitude of daily happenings, so they are exceptional sources of
information on Greek life, especially in Athens. Large-scale mural paintings adorned great buildings,
now almost totally lost, but can be imagined from depictions on the durable pottery. The finest of the
Athenian (Attic) black figure vessels were made between 550 and 520 BC, influenced by
contemporary sculpture. The greatest potter of this time was Exekias who managed to portray figures
with action, mood and emotion.

In the late 6th century BC Athenian potters invented “red figure” style, in which the design was
outlined or reserved in the red body and the surface outside the design filled in with black slip,
leaving the figures red. To start, the vase painter incised, or drew with charcoal, the preliminary
drawing on the vase in its leather state. These contours might then be finely drawn over with the black
slip. Whereas for black-figure style the figures were filled with black slip leaving the background
unpainted, for red-figure style the background was painted black and details on the unpainted figures
made with a fine brush. The brushstrokes were more precise and amenable to the artist’s skill than the
incisions used with black figure style. Additional colours were obtained from selected clays to
produce white, red, violet and yellow, which were reasonably resistant to firing, although faded with
time. Further colours added after firing providing green, blue and pink. These forms of decoration
were usually limited to the amphora, kylix, krater and hydria body shapes. These vases were so
popular they were also made within Greek colonies and outside the Greek World.
With the introduction of this red-figure technique around 530 BC the best artists transferred to it, as
it permitted more natural treatment of human bodies. After 500 BC only a few important black-figure
vessels were made, although black figure pottery continued to be made up to the 2nd century BC.
During the black figure period many potters might also be painters, however, the crafts increasingly
split for red figure ware, possibly because of the greater volume needed. Some painters even
restricted themselves to certain body shapes, such as cups.

Attic red figure vessels, funerary urn with Helen’s
abduction by Theseus and Hercules fighting a giant,
500 BC - source Archaeological Museum, Athens
The red figure technique allowed the red-figure artists to achieve more lively and realistic results,
as different figural perspectives were feasible other than profile, and they even became adept at
conveying the illusion of a third dimension in their depiction of figures in elaborate drapery. The best
red figure work was carried out between 500 and 480 BC, depicting a wide variety of poses in
scenes recording daily life as well as subjects as diverse as athletics and drinking parties
incorporating mythical satyrs. The painters strove to achieve perfect proportions in their figures, and
anatomical details became amazingly accurate. Figures now fill the vase and are portrayed with great
expressiveness and power.

Large figure group of Zeus and Ganymede,
Corinthian, 500 BC source Olympia Museum,
and mould made plaques, 500-480 BC, source
Archaeological Museum, Athens
During this “Late Archaic” period new shapes appeared including the psykter (a bulbous wine
container with tall foot to stand in a krater full of ice) and pelike (a two handled vase with a wide
mouth), and large decorated kraters and amphorae became popular. Around 500 BC the Greek potters
used a lathe to “turn” slender pots such as lecythoi to form them when leather hard, as if wood, and a
small indentation would be visible at the centre of the base where it was fixed to the lathe. A yellow
ochreous wash would then be brushed over them to produce a glossy red/orange colour. Some
decorative banding would also be applied in the lathe. A huge amount of the Athenian decorated
pottery was exported and avidly collected by the richer people throughout the Mediterranean. As an
indication of the volume some 40,000 Athenian red figure vases and major fragments survive today.
In the majority of houses of the 5th century BC, apart from wooden furniture and a few bronze
trinkets, almost all household goods from lamps to cooking pots, tiles, figures and toys were made of
pottery.

Corinth Attic funerary pottery, 5th century BC,
source Olympia Museum and white slipped and
brightly painted offerings for poorer people,
520-480 BC, source Archaeological Museum, Athens

Pottery aqueduct pipes with inspection

holes, end 6th century BC
Grave goods and temple offerings were appropriate to status with sizeable collections of the best
pottery for the rich, with fewer and cheaper items for the poor. The water supply system was very
sophisticated using pottery pipes.
On mainland Greece, around 500 BC, democracy included a voting system that included all “adult
male Citizens”, who voted for many issues, including government posts. The voting was implemented
by a Citizen writing his wish on a pottery shard, (the Greek “ostracon”), as the cost of scrolls of
papyrus from Egypt was so high. Sometimes the issue was to banish a certain Citizen, as he had
become unpopular – hence the term “ostracise”! Typically of the 30,000 voters some 6,000 in favour
would get someone excluded from Athens for 10 years. Also juries were introduced into the legal
process.

Ostracism sherds, 5th century BC - source
Archaeological Museum, Athens and
Kerameikos Museum
There were still battles between the city-states, and eventually two major ones ruled all the others,
Sparta, with its exceptional prowess in fighting land battles, and Athens specialising in sea warfare.
These two continually squabbled unless they had a common enemy when they joined as formidable
allies. The first Persian invasion of Greece was in 490 BC and was repelled at the battle of
Marathon. In 480 BC the Persian Empire sent a second huge army to invade Greece with a vast fleet
of ships. Key to the defence was the 300 Spartans, supported by some 1,000 Thebans and Thespians
who held back the entire Persian army at the narrow Thermopylae pass for three days, while the
Athenian navy routed their fleet. However, during the battles the Persians were able to sack Athens
twice, in 480 and 479 BC, albeit after its population had left. In spite of this, Athens went on to
became the most powerful city-state with its large navy that was financed by tribute from city-states
representing some 260 towns, which were all part of an anti-Persian Confederation. In the resulting
peace the Classic Age took off. In this Classic period (478-330 BC) artistic achievement in pottery
was surpassed by sculpture, and tableware in precious metals was the most prized by the rich,
however Attic vase production continued apace. Compositions became simpler, but details such as
the folds of clothing appeared more natural.

Black figure skyphos from Kabeiric, Boeotia, 400 BC
- source Archaeological Museum, Athens

Later, depictions of emotional and erotic scenes became popular together with the striking use of
white and gold. In Athens, concurrent with producing red figure wares, they also produced white
ground wares at the end of the 6th century BC. By the middle of the 5th century BC the white lecythus,
the small one-handled jug for funeral oil that was placed on graves, became very popular. The whole
vessel was slipped in the primary white clay, kaolinite, while the pot was still on the wheel. It was a
good surface to carry colours so the lecythoi were decorated in matt polychrome, and the subject
matter often referred to the dead person.

White Attic lecythus,
425-400 BC, part of
mature classic period
- source Archaeological
Museum, Athens
Several further battles took place against the Persians, but individual city-states continually wanted
to regain their independence by leaving the Confederation. The Athenians would not permit this and
so the other city-states were forced to submit to them, and by 454 BC the Confederation had
transformed into the Athenian Empire.
A large chryselephantine (gold and ivory) statue of Zeus was made by Pheidias in 432 BC that had
large parts of the clothing made of glass, using ceramic moulds. Similarly moulds were used to
produce pottery plaques.

Moulds for Chryselephantine statue of
Zeus, 432 BC - source Olympia Museum

Plaque of boar hunt 4th-3rd centuries BC
- source Collector-Antiquities
Although Greater Greece was huge and potentially powerful, the continued desire for
independence by its city-states made it difficult to unite against their common enemies, and Greece
continually suffered from fragmentation and internal fighting. There were further confrontations
between Athens and Sparta, referred to as the Peloponnesian War, which seriously weakened them
both, killing tens of thousands of Greeks. (This constant disruption from 431 to 404 BC had a
deleterious impact on the quality of pottery). In 404 BC Sparta defeated Athens with the help of the
Persians! – ending the Athenian Empire. However, the Spartans were not equipped to run an Empire
and so they sued for peace with the Persians. This “Kings Peace” of 387/6 BC gave Persia control of
all Asiatic Hellenic city-states and Cyprus, (putting their Satraps in charge), making the other islands
autonomous, and the Persian ruler became “Arbiter of Greece”.
From 370 to 340 BC a style of painted pottery called “Kerch” dominated that now had richly
ornate, crowded compositions, usually of tall elegant people, and some added colours such as blue
and green. Scenes from female life became common, and thin, applied relief figures were attached to
the vase body. However, vase painting then became rather more mundane and not long after 330 BC
red-figural painting had died out altogether in Attica, possibly because it was then controlled by
Alexander, but continued for some time in South Italy, where it was produced in large quantities to
adorn the palaces and villas of Roman nobles.

Black lecythus, 4th century BC - source
Helios Gallery Antiquities
Athenian potters also produced great quantities of plain black painted wares. Building materials
such as floral tiles to cover the ends of rafters used in temple roofs (antefixes), loom weights and
even beehives were made out of pottery in the 4th century BC.

Italian red figure, miniature oenochoe,
early 3rd century and Kylix, 325 BC
- source Collector-antiquities

Loom weights 430-200 BC - source
Kerameikos Museum
Within Greece, Thebes had become the controlling power, receiving tribute from Thessaly and
Macedonia. The Greeks viewed the Macedonians as barbarians, not fellow Hellenes. Part of the
tribute was in the form of noble hostages and Philip of Macedonia, as an important prince, was held
by the Thebans as a hostage from 368 to 365 BC.
He was to become king of Macedonia from 359 to 336 BC as Phillip II. At Thebes Philip learnt a
great deal about Theban military practices, which they had used in 371 BC to defeat the Spartans. In

particular the Thebans had used a “phalanx” of spearmen that Philip further developed. His version
was about 8 men deep each carrying a very long (up to 18ft) spear or pike. This permitted the front
four rows to present their spears to the enemy simultaneously, making the phalanx like an almost
impenetrable porcupine. When he was made king, Macedonia was in a weak position threatened from
north and south. Philip negotiated treaties, arranged marriages and used his army to consolidate
Macedonia into a world power. Furthermore, in 357 BC his capture of the Athenian Colony of
Amphipolis in Thrace, and its nearby gold mines, gave him the means of financing his conquests.
Between 357 and 355 BC many Athenian colonies such as Byzantium and Rhodes revolted. The
Persian leader threatened to help them so they were given their independence by Athens. After
several conquests, in 340 BC Philip absorbed the European side of the Dardanelles (apart from
Byzantium), provoking Thebes and Athens to join together against him, even asking the Persians to
help. Although outnumbered, at the battle of Chaeronea, Boeotia, in 338 BC, Philip’s army was the
victor and Philip appointed himself “Commander of the Greeks”. His son 18-year-old Alexander took
part in the battle. In 337 BC Philip organised the Greek States (apart from Sparta that remained
independent) into the League of Corinth or Hellenic League, with a separate alliance with Macedonia,
which had the effect of allying all Greeks to his rule. It also set the scene for the war against Persia,
starting the following year, although many Greeks were unhappy and some 50,000 were said to have
joined the Persian army against Philip.
The relationship between Philip and Olympias, his wife (of seven) who was Alexander’s mother,
was strained and he made other enemies. Although it is not certain who was the instigator, Philip was
assassinated in 336 BC, and was succeeded by his son Alexander the Great. Philip had built up
possibly the first professional, full-time, well-paid army that was the basis of his son’s subsequent
successes.

Map of Alexandrian Empire 323 BC
- courtesy Thomas Lessman,
worldhistorymaps.info
In 333 BC Alexander invaded Asia Minor, putting to flight an army set up by the Anatolian based
Persian Satraps, and putting in place his own Satraps. He was politically astute and gave the defeated
cities the appearance of autonomy, but left a military commander to keep things in check. He then
confronted the main Persian army and defeated it. He went on to defeat all opposition reaching
Persepolis in 330 BC and the Indus Valley in 326 BC. He completely absorbed the Persian Empire
and converted it into the vast Alexandrian Empire stretching as far as India. Initially the Greek
Culture and language spread widely throughout his Empire, however, before long the importance of
the Greek Heartland started to decline in its influence.
Alexander died in Babylon, having just returned from India, in June 323 BC just before his 33rd
birthday. The period between the death of Alexander and the annexation of the Greek Heartlands by

Rome in 146 BC is known as the “Hellenistic” period, during which time the Macedonian monarchy
ruled mainland Greece. Alexander died without designating a successor, although he had a half
brother, who became Philip III, and a son born after his death who became Alexander IV. They were
both successively used as figureheads by his Generals, but Phillip III was killed in 317 BC and
Alexander IV at the age of only twelve. This situation provoked these ambitious Generals to compete
amongst themselves, leading to a civil war that lasted for almost 50 years, causing the disintegration
of Alexander’s Empire. Antipater was probably the most “senior” general and ruled Macedonia and
Greece. Ptolomy secured the governorship of Egypt, Lysander of Thrace and Seleucus of Babylon.
Antipater died in 319 BC, setting off more battles. It was Cassander who murdered Alexander IV in
310, and died himself in 297 BC. After many power struggles, Alexander’s Empire was divided
between the descendants of the remaining Generals, resulting in the setting up of a number of new
kingdoms. By about 285 BC the Ptolemys ruled Egypt, Palestine, North Africa and South Anatolia;
Seleucos ruled a huge area from Lebanon and Eastern Anatolia to Afghanistan; Antigonus ruled most
of Greece; Lysimachus North East Greece, Macedonia and North and Western Anatolia; and Pyrrhus a
relatively small region of North West Greece. However, the situation was very fluid, and various
alliances between kings changed boundaries dramatically. Lysimachus was killed in 281 BC fighting
the Seleucids and his Kingdom collapsed. Pyrrhus was a brilliant general who based himself on
Alexander. He invaded Italy and battled with the Romans and won, but at huge cost to his army, hence
the term “Pyrrhic Victory”. He then took on the Carthaginians without lasting result and even the
Spartans. It was in 272 BC in Argos, Mainland Greece, during street fighting that an old woman
dropped a tile on his head and while dizzy an enemy soldier beheaded him. Confusion was also
caused by the various major cities continually expressing their independence including Athens,
Rhodes, Sparta and Pergamum. Eventually the number of major powers was reduced to three, the
Ptolemys, Antigonids and Seleucids, all of which became lasting Kingdoms with a Dynastic
leadership.
The basic political units of these Kingdoms were the city-states, many nominally independent but
owing allegiance to the relevant king. Initially the main centres of Hellenistic Greek culture became
Antioch in Ancient Syria and Alexandria, the Capital of Ptolemaic Egypt, together with Pergamum,
Athens, Ephesus and Rhodes. Mainland Greece was no longer the centre of Hellenistic power and
development. From the 3rd century BC the economy of Mainland Greece declined and there was little
demand for their painted pottery, although figures from Tanagra were popular. The main trade
throughout the Mediterranean now was silver from Spain, copper from Cyprus and Iran, tin from
Cornwall and food from Egypt. Rice was also introduced from India.
Seleucos (358-281 BC) began as Alexander’s Satrap in 323 BC in Babylon. He had to flee from
Antigonus but returned in 312 BC as king, helped by Ptolemy. He made Antioch his Western capital in
300 BC and built his new Eastern Capital Seleucia 40 miles away from Babylon, sited on an old
Babylonian settlement on the Tigris at the junction of a canal from the Euphrates. He moved there
around 307 BC. This was the death knell for Babylon, and by 141 BC it was desolate. Seleucus
started a Dynasty that reigned for some two centuries.
Seleucia rose in size and importance to vie with Alexandria, and in the reign of Antiochus III “The
Great” became larger than Antioch. Antiochus crossed the Hellespont to conquer Thrace, but entering
Europe was his downfall, as the Romans were not prepared to accept the intrusion. War between

these two superpowers broke out in 192 BC. The Macedonian phalanx proved ineffective against the
tactics of the Roman legions. Although Antiochus received help from many Greek towns and the
Carthaginian general Hannibal, the Romans prevailed and the Seleucians had to pay a huge sum of
money in reparation and, as described below, lost its control of its possessions in Anatolia.
Alexandria in Egypt had taken over as the centre of learning from Athens, and there was a steady
emigration of Greeks from the Heartlands to the New Greek Empires. New cities were set up round
the Mediterranean, the Black Sea and into Asia, however this caused Greece itself to be depopulated
and the previous democratic society declined. A revised version of the Greek language called
“Koine” or “common” spread throughout the Empires, replacing several previous ones and it became
the most pervasive language in the Middle East, displacing Aramaic. It was the language used for the
New Testament and throughout the Byzantine Empire until 1,453 AD. It is of interest that some 12% of
English words have a Greek origin.
Because of the increased warfare between these new Greek Kingdoms a great deal of development
effort went into warfare, such as siege engines and the use of elephants in the battlefield, the latter,
first used by Pyrrhus, was further developed by the Seleucids and Ptolemys.
During the Hellenistic period the decoration on mainland Greek pottery declined and was
predominantly festoons of ivy and vine in white or yellow on a black ground, which no longer had the
previous lustre. Vases with relief or impressed decoration especially ribbing appeared. One such is
the “Megarian” hemispherical bowl that was made in imitation of metal ones, moulded on a wheel
with very striking deep relief decoration, and coloured red/brown to black.

Hellenistic Megarian bowls, late 3rd
century BC source Collector-Antiquities,
and 3rd-2nd centuries BC
The clay shrank when drying, making removal from the mould easier. Some reliefs based on
animals and mythological creatures were quite complex. The 5th century BC tradition of polychrome
figural decoration continued, with some additional colours applied after firing, as these colours could
not withstand firing temperatures. Again these vessels were mainly used for funerals. Notable
examples came from Sicily using pink, blue, yellow and white. West Slope ware, called that as it was
found on the west slope of the Acropolis, was produced from the 3rd to 1st century BC and had a
dark ground with painted decoration.
In Egypt in the Hellenistic Period they used an alkali glaze on some of their fritware that was also
used on earthenware as early as 300 BC. It was made of soda, ash, sand and chalk or white clay,
mixed with water and brushed or poured over the vessel. Success was not guaranteed and took great
care to achieve the correct temperature to get the glaze to melt. In the first century BC Corinthian
potters sometimes used an alkali glaze with added lead.
Some of the most notable pottery in the Hellenistic Period came from Seleucia, and large quantities

have been found. The art in Seleucia was influenced greatly by the conjunction of Cultures due to its
geographic situation so that Greek, Persian and Mesopotamian technology combined in new ways to
give a distinctive form of expression. They range from fine glazed to cooking ware.
The influence of immigrant Macedonians on the styles of pottery is noticeable, although it had
declined by 215 BC. Bowls, small vases and pots, lamps and pilgrim flasks were produced using the
traditional Mesopotamian alkali glazing technology. Hellenistic styles, typical of the late 4th and 3rd
centuries BC, were two-handled amphorae, lagynoi (single handled wine jugs) and fish plates that
were glazed in green, white and blue. In Anatolia glazed pots, including ones with figures in high
relief, were also produced in the Hellenistic period.

Hellenistic vase with woman in
high relief 330-30 BC - source
Antalya Museum
Little was imported from Greece, except, notably, the pottery figures mentioned earlier,
particularly draped women from Tanagra in Boeotia and Myrina on Lemnos.

Tanagra statuette - source Guzelyurt
Antiquities Museum
In Seleucia alone 9,000 fragments of these statuettes of Greek gods, athletes, acrobats and women

in Greek clothing, such as a nurse and baby and two women gossiping, have been found. This city
also had some very fine eggshell-thin wares, a tradition dating back to the 7th century BC that were
now shaped in the Greek styles such as the amphora and single handed jug. Similarly, the longspouted and saucer shaped oil lamps were complimented with Hellenistic style lamps, often multispouted and decorated with very good quality relief figures.
Pergamum had become an independent Hellenistic kingdom on the death of Lysimachus in his battle
against the Seleucids in 281BC. The Attalid Dynasty was set up there shortly after, and the kingdom
of Pergamum flourished under their leader Attalus I Sotor, (241-197 BC), while there was weak
Seleucid leadership. He threw out the Celts who had previously invaded parts of Anatolia. Pergamum
was rich from silver mines and agriculture, and a centre of the arts. Some interesting pottery items
have been found in Anatolia from this time including statues, smoothing irons and baby’s feeding
bottles.

Hellenistic, head of statue, courtesy
Collector-Antiquities and smoothing iron,
source Hieropolis Museum, Turkey

Knee protector or epinetron - source
Hieropolis Museum
Also found there were examples of the Epinetron or knee protection for women spinning or
weaving from 6th century BC, together with Roman chamber pots from 1st century BC and military
flasks from 5-15th century AD covered in leather to protect them.

Map of Mediterranean area circa 200 BC courtesy Thomas Lessman,

worldhistorymaps.info
The two large libraries in Pergamum and Alexandria were constant rivals, but Egypt supplied all
the papyrus for Pergamum. As Ptolemy did not want the reputation of his library to be diminished he
banned the export of papyrus in 150 BC so the people of Pergamum had to find an alternative.
Although the Egyptians had used parchment (made from animal skins) occasionally since 2,500 BC, it
was rather crude and very expensive. In the 2nd century BC the Pergamum craftsmen perfected the
production of parchment using goatskin, displacing the scrolls of papyrus. Parchment made doublesided printing and leaved books practical, replacing less easy to use scrolls. Parchment became
common in medieval Europe and elsewhere. Pergamum was to play a significant role in events that
lasted until the death of the last king in 133 BC, who bequeathed the kingdom to the Romans to protect
it, and it was made a Roman Province soon after.
One of the most significant of the numerous plots and skirmishes between the new kingdoms and
Dynasties, happened in 215 BC when the Antigonid king Phillip V, who had united and ruled much of
the Greek Heartland at the time, formed an alliance with Hannibal of Carthage, the main enemy of the
Romans. From that moment Rome worked against Greece and when Carthage was finally defeated in
202 BC, Rome turned eastwards and defeated Philip in 197 BC. The Romans did not want the
administrative burden of ruling these new regions so withdrew in 194 BC. In 196 BC, Antigonus had
gained a foothold in Thrace and in 192 BC he invaded Greece. The Romans sent another army that
defeated Antigonus in 191 BC at Thermopylae. In 190 BC the Romans decided to take the battle to
Antigonus and crossed into Anatolia where Roman general Scipio defeated him at Magnesia. The
Romans gave the lands they gained to the king of Pergamum, as a Roman friend, and again they
withdrew. The Romans were clearly still not keen to have “hands-on” rule of this region, particularly
of Greece, which they admired, and were content to absorb, the Greek Culture. However,
Macedonian leaders kept provoking the Romans, and with Pergamum happy to keep stirring the pot,
wars kept breaking out, each resulting in greater control from Rome until in 150 BC Macedonia, and
in 146 BC Greece became Roman Protectorates. The Romans had been encroaching on the Greek
settlements in Italy and Sicily, but some settlements such as Massalia (Marseilles) in Southern France
were still equal allies of the Romans in 121 BC. The Roman general Pompey the Great finally
extinguished the Seleucid Empire in 64 BC when its last king was dethroned. Cleopatra, the Egyptian
Pharaoh, tried to beat Rome by marriage, but neither Caesar nor Anthony achieved her aims. Octavian
finally defeated Egypt, the last of Alexander’s kingdoms, at the battle of “Actium” in 31 BC.

10.5 The Celts
The predecessors of the Celts, sometimes referred to as proto-Celts, probably began as an IndoEuropean branch in Asia Minor around 1,400 BC and migrated to Central Europe. Basically the name
Celt is poorly defined and covers anyone who spoke the Celtic language, however another distinction
is that in Celtic people blood group O predominates whereas B predominates in South India. The
population of Britain is estimated to have been just under a million in 1,400 BC, while Europe’s
population grew to 25 million by the beginning of the Iron Age.
“Lowland” proto-Celts left the East Danube region around 1,200 BC and slowly migrated across
Europe as far as Switzerland, Iberia and Ireland. They were industrious farmers and metalworkers
who practised cremation and “merged” with the “Megalithic” people, although in exactly what way
we do not know, but Megalithic monuments stopped being built at about this date. Towns spread from

the first ones in Greece, financed by the wealth derived from metal ores, salt (for preserving food),
cattle and crafts. Greece had a major impact on the Celts and the general development of the rest of
Europe, including the spread of literacy. The Celtic towns were fortified to protect them from raids,
often from nomadic horsemen from the Steppes. North of the Alps the Bronze Age lasted to about 700
BC. Then iron tools and weapons were introduced, horses became widespread and trade increased
considerably. However, the potter’s wheel did not spread into Europe north of the Alps before the
end of the 2nd century BC.
The main Culture in Central Europe from 1,200 to 750 BC was the “Urnfield Culture”. Coil-built
pottery was well decorated by incision and the application of thin clay rolls to form ridges, as well
as forming bosses by pressing from the inside of the pot – possibly imitating metal vessels. By about
1,000 BC the finish on some of the pots was dark grey or black, often glossy.

Urnfield urns - source Wikipedia &
Vienna National History Museum
The following Culture was the “Hallstatt Culture” from 750 to 500 BC. Pots were initially made
from red clay, probably moulded then incised with geometric motifs (triangles, circles, diamonds and
stars). Some pots had white slip applied to the incisions. Others would have graphite rubbed into
parts after firing to contrast with the red body, then be polished until black and shiny.

Map of Europe circa 1000 BC - courtesy
Thomas Lessman, worldhistorymaps.info
Some vessels of buff body colour, having impressed marks, would have patterns painted with red
slip then graphite to achieve a remarkable tricolour effect. It seems that the potters were again trying
to reproduce a metallic effect. In the 7th century BC the graphite was replaced by a black iron slip
possibly containing manganese.

Hallstatt urn, 6th century BC - source
Vienna National History Museum
Around 600 BC, when the Iron Age culture had became predominant, a second wave of Celts from
around Austria spread throughout Europe. This time they were a military autocracy whose military
technology was so advanced (they invented chain mail) that they had been used as mercenaries by
other tribes. They were not a united people but a number of very warlike tribes who often fought
between each other. This tribal behaviour was reflected in their pottery that was decorated with local
tribal patterns. They had a rather unpleasant ritual of believing that the heads of defeated enemies
would bestow power on them, so they beheaded their victims and used the heads as trophies. They
had a distinct class system, enjoyed poetry, music and philosophy with a new artistic style influenced
by Greek and Etruscan art. They were on very good terms with the Greeks and admired their pottery,
but they put their artistic effort mainly into metalwork. They buried their dead rather than cremate
them. Unfortunately they wrote little with almost all communication being oral, limiting our
knowledge of these people. They conquered Spain around 500 BC, defeating the Carthaginians.
Around 450 BC their Culture had developed further and is known as “La Tene”, after a Swiss lake
where much Celtic weaponry was found.

La Tene vessel - source Weissenburg
Romermuseum via Wikipedia
The pottery of this Culture was wheel-made, and shapes were more elegant. Incised decoration
included animals in friezes. Pots were initially black, but became red with freer decoration using
brushed slip, often using motifs of broad-lobed leaves.

Meanwhile in Britain the Iron Age began around 650 BC and the complexity of society slowly
developed, although it was peripheral to the activities of the great powers of the time. The general
quality of its pottery improved, with new technology being introduced such as burnishing powdered
haematite into the surface of a vessel to achieve a metallic finish, using arcs and swags in decoration,
incisions filled in white and eyelet handles for suspension. Influence from the Continent grew,
bringing in shapes such as pedestal bases. Trading with Gaul brought in tableware, glassware and
wine in amphorae in exchange for slaves, greatcoats and hunting dogs. The introduction of the potter’s
wheel in the late Iron Age did not make much impact, with general use possibly as late as the 1st
century BC, again probably influenced by the Continent.
The Celts came to dominate much of Europe by about 400 BC, about which time they took North
Italy from the Etruscans.

Map of Europe 323 BC - courtesy Thomas
Lessman, worldhistorymaps.info
Their towns grew in size and number, and hereditary Celtic kingdoms and states emerged. One
town called Bibracte in Gaul, the Capital of the Aedui tribe, and where Caesar beat the Helveii Tribe
in 58 BC, had a 5km defensive wall with 15 gates. The Celts had a clear hierarchy with the leaders at
the top, and then the intelligentsia, with the general population dominated by relatively few wellarmed followers. Gaul, now mainly France, was divided between some 16 tribes such as the Parisi,
whose capital became Paris. Iron Age Celtic chieftains could be ostentatious and brutal. They were
often buried beneath large funeral mounds, and grave goods were weapons, food, pottery, ornaments
and even chariots. Sometimes the chieftain’s women, slaves and horses were killed and also buried
with him. Iron tools enabled the Celts to clear forests readily and create roads that the later Romans
improved. The Celts traded extensively with the Greeks, importing much Greek pottery, especially
amphorae, in exchange for raw materials. The Celts were the targets of Roman expansion plans in
Europe, and although there were many battles, and successes and losses for both sides, Julius Caesar
proved to be their nemesis. He had little luck in overcoming the British Celts in 55 BC and again in
54 BC, because of bad weather in the English Channel destroying his boats and the evasive tactics of
the natives, but in 52 BC the Celtic army led by Gratorix was soundly defeated by the Roman legions
in Gaul, leading to the ultimate demise of Celtic influence. By 400 AD the Romans had driven the
Celts out of Southern and Western Europe and spoken Celtic that had once been prevalent across
Europe was pushed to the extremities of the Roman Empire in Wales, Ireland, Scotland and Brittany.

Countering stories of Celtic barbarianism was the fact that some Romans used Celtic tutors to teach
philosophy and poetry to their sons.

10.6 Etruria (Northern Italy)
People have lived on the Italian Peninsular for tens of thousands of years, exemplified by cave
paintings discovered there that are some 20,000 years old. These people were added to by dozens of
different tribes who finally settled in Italy following their migration through Europe from the East and
Southeast, either as invaders or migrant farmers. These waves of migration started before 6,000 BC
and by 1,000 BC many of the inhabitants of Italy were Indo-European and spoke a commonly derived
language that eventually became Latin.
One of the earliest Cultures is known as Villanovan, after the village near Bologna where their
characteristic cemeteries were found. They were a very early Iron Age Culture living in the North
West of Italy (now Tuscany) from the 10th to the 7th centuries BC.

Map of Italy 1000 BC - courtesy Thomas
Lessman, worldhistorymaps.info
Like many advances, the discovery of iron went into Europe via the Balkans from Asia Minor and
the Caucasus. It arrived in Italy probably by migrants who settled in the Po valley and either side of
the Apennines. The Villanovans are thought to be linked to the Late Bronze Age Urnfield Culture of
Eastern Europe that cremated their dead. The Villanovans placed the ashes in decorated coiledpottery bi-conically-shaped ossuaries or cremation urns, often with lids made from bowls shaped as
helmets. Some were black in colour from smoke or a shiny slip. The sgraffito decoration applied
included swastikas, meanders and squares using a comb-like tool. Stamps were also used, the more
complex ones possibly using seals. Some urns took the form of a primitive hut. The handles were
sometimes modelled as animals, probably horses signifying status.
Early in the first millennium BC, the decoration on some pottery vessels was by raised designs
(appliqué), applying separately made ornamentation such as “knops” (decorative knobs) to the
vessels prior to firing. A bull-shaped pouring vessel from the 7th century BC from Bologna had on its
back a horse-mounted warrior – clearly ritualistic. The incised, early Greek-like decoration of lines
and circles on this and other pots indicates a possible common ancestry from Central Europe. Double
vessels probably contained food offerings for the dead.

Villanovan bi-conical cinerary urn,
Chiesi, Italy, 9-7th centuries BC - source
Wikipedia Sailco
The Villanovans were an early phase of, or were replaced in the Tuscan Region, around the 8th
century BC by one of the great ancient Cultures, the Etruscans, although Villanovan Culture continued
in the Po Valley into the 6th century BC. Their origin and development is obscure as they were not
Indo-European but had a language and Culture very different from the other Italian tribes at that time.
Their language has still not been deciphered and there are no surviving literary works, so information
on them is from Greek, Roman, Egyptian and Middle Eastern written accounts. Etruscan was the third
most significant language to be used in Italy after Latin and Greek. The few written records that do
survive only exist as inscriptions on funerary objects, cremation ash urns, in tombs, on coins and
pottery. There are many pots with inscribed names, numbers and symbols using the Greek alphabet.
The longest text found contained 1,300 words of text in black ink on linen, but it was found in Egypt
cut into strips and wrapped around a mummy! There is also a useful bi-lingual text of 40 words in
Etruscan and Phoenician on gold plaques; however, it is still impossible to understand the meaning of
the text, as it is so different from other languages. Accounts from later Greeks suggest that the
Etruscans might have migrated to Italy from Lydia, Anatolia, possibly around 1,100-1,000 BC, to
escape famine. Very recent genetic studies indicate that the Etruscan people and their cattle have
similarities to those in the Middle East rather than Central Europe.
Another Italian tribe that became important as a maritime trader and later colonist was the Veneti,
who lived in the area around Venice in North East Italy. They were trading ceramics, glass and amber
round the Adriatic coast around 1,000 BC. They traded with the Etruscans, from whom they obtained
their alphabet, and traded for horses north of the Alps with the Celts.
The Etruscans became rich from farming and trade, and between 700 and 500 BC became the most
powerful nation in Italy before the Romans expanded, and its first great Civilisation. They were
organised as a confederation of the twelve most important city-states, and they had contacts with a
variety of external peoples including the Greeks. We would know a lot more about their culture if the
20-volume history of the Etruscans that Emperor Claudius is reputed to have written existed, but it is
lost. One thing we are aware of is that Etruscan women were far more liberated than Greek or Roman
women.

A major reason for the development of the Etruscans into a significant Empire was the plentiful
supply of indigenous metal ores (notably copper, iron and tin), their embracement of the Iron Age and
a plentiful supply of wood for smelting and shipbuilding – they were rather notorious pirates!
Agriculture was also a substantial industry. They expanded in this period with mighty city-states as
far north as Mantua and south as far as Naples, including their domination of Rome, which was ruled
as a kingdom. The Etruscan kings erected great buildings in Rome and around 600 BC created a
sewer system to drain the marshes and get rid of waste that is still in use today. They attempted to
expand further, but were prevented by the Celts in the north and by the other Italian tribes in the south.
Etruscans were noted for their developments in cities that, in addition to the sewers, had public
buildings, water systems and broad roads; particularly the development of the North/South road grid
system at the end of the 6th century BC, which was later adopted by the Romans for their new cities.
They were also noted for their metalwork and pottery.
Their buildings were decorated with painted, press-moulded ceramic panels, an Etruscan specialty
copied later by others, together with the terracotta antefixes (mentioned earlier and used to mask the
ends of wooden beams) that were moulded with various motifs including faces, and painted in bright
colours.

Etruscan wall cladding
- source Huntfor

Etruscan antefixes - source Huntfor
There were also many painted (probably after firing) or gilded terracotta statues adorning the
pediments surrounding the ceramic tiled roofs of temples. These included life-sized hollow ones of
males, females and other animals such as those found in the site of a huge building near Sienna.
Producing these large figures would have been a huge problem for the potters. They would have been
moulded in pieces and joined together. Large models used to decorate sarcophagi were very realistic,
took great skill and some were of remarkable quality.

Etruscan sarcophagus, 520 BC” source
Louvre Museum
Later, the Etruscans made ceramic “death masks” that were very realistic, based on a plaster mould
made from the face of the deceased, such realism was not a characteristic of the Greeks, who
influenced other aspects of their pottery. Architectural and statuary ceramics was a large industry, and
mass production techniques were developed in the 3rd century BC especially for tomb decoration.
Probably the first significant Etruscan ware dated to the 8th century BC was called “bucchero”,
which was fired under reducing conditions resulting in the clay becoming dark grey throughout. The
surface that fired black or grey was carefully hand burnished before firing to impart the characteristic
shine, resembling metal. It required great skill to achieve the quality of wares discovered, and they
were often expensive funerary gifts. The earliest examples from the 8th century BC were decorated
with incised or engraved geometric patterns.

Etruscan bucchero oenochoe 8-7th centuries
BC - source Wikipedia Sailco, and another
7-6th centuries BC
Bucchero ware started by being hand made then it was made on a wheel with thinner walls. As
time went on they were influenced partly by Greece, particularly the new shapes, but also from
further east via Carthaginian traders. By the 6th century BC, engraved decoration included birds,
animals, hunting scenes and banquets, often as friezes, as well as geometric patterns such as spirals.
Body shapes were imaginative, such as jugs depicting cocks, with a small pierced handle on their
backs for hanging, and vessels with models of animals or birds on their lids. It is likely that Greek
potters had workshops in the major Etruscan cities by this time.
The Etruscans are also noted for decorating their pottery vessels with relief ornamentation by
rolling the soft clay with a cylinder having the “negative” design recessed in its surface (a roulette).

The principle is similar to the Sumerian cylinder seals. They also stamped decoration onto the
leather-hard body, using wood or ceramic stamps, sometimes using “oriental” style fabulous animals.
They produced vases with covers in the shape of a human head with arms threaded through fixed ring
handles. These were used for funerary purposes until the mid-6th century BC. At about this time they
also adopted the Greek black pigment to paint their pots.
Around 770 BC, Greek traders from the Euboean Island to the East of mainland Greece established
a settlement at the previously mentioned Pithecusae on Ischia, the largest island in the Bay of Naples,
to trade with the Etruscans. Evidence exists of a previous Mycenaean settlement there. There was
also evidence of iron working at Pithecusae, supporting the idea that the Greeks were looking for
sources of metals. These settlers were the first lasting contact between the Etruscans, the later
Romans, and the Greeks. It was from the time of the first Greek settlers that more information on the
Etruscans was forthcoming. Their contact with the Greeks, and similarly with the Phoenicians,
encouraged new ideas, technology and materials, such as the potters wheel and faience. The Greek
alphabet was introduced and adapted to Etruscan phonetics. It spread throughout Italy, later being
adapted by the Romans for Latin. The Euboean Greeks from Cyme also set up a city on the Italian
mainland called Cumae around 750 BC that became one of the greatest cities of the Greek world.
Even Sparta set up Taras (Taranto) in South Italy that was to become an important centre of resistance
against the Romans. Greek style pottery was produced in these cities with Proto-Corinthian ware
being copied with great accuracy as early as 700 BC. By 650 BC there were at least 15 Greek
sponsored city-states in Italy.
The Euboeans also set up Naxos in Sicily in 735 BC, and the Dorians of Corinth set up Syracuse on
Sicily in 734 BC. The Phoenicians had settlements on West Sicily, but there was peaceful coexistence until 565 BC when a Carthaginian army landed but was repulsed, and a much greater army
of 300,000 soldiers landed around 480 BC to be met by the Syracuse leader Gelo whose army
repulsed them again. At this time Syracuse was the most powerful city-state in the Hellenic world,
and Gelo a patron and supporter of fine arts.
The Etruscans soon picked up the latest ceramic technology and became adept at using the Greek
black-pigmented slip. Stylised animal and human figures were painted in red, black and white on
vessels using a pale body or on the Bucchero wares. By 550 BC they started to be replaced by copies
of Greek wares, although several of the ancient Etruscan shapes continued, such as the sack-like
Askos that was probably originally based on an animal organ. Almost universally around the middle
of the 6th century BC the Greek colonists set up workshops to produced Attic style pottery,
particularly Hydriai and Amphorae, mainly for the local market using Attic potters initially, but soon
trained local craftsmen.

Etruscan amphora, Vulci, Italy, 540-530 BC
- source Louvre Museum via Wikipedia
By 525 BC the native designs on pottery were largely displaced by Attic-style decoration, although
pottery with painted portraits of women is an example of unique Etruscan decoration into the 4th and
3rd centuries BC.

Etruscan red figure pottery, oenochoe 400
BC, and skyphos with woman’s head,
3rd century BC - source
Collector-Antiquities
The Romans later adopted this portrait style. They still imported some vessels, but most were local
copies that they also exported.
Such large quantities of Greek pottery, both imports and locally made copies, have been found in
Italy that archaeologists were at odds to explain it for decades. At the end of the 6th century BC the
Etruscans were exporting goods including pottery to North Africa, Greece, Anatolia, The Balkans,
France and Spain. Also in the late Archaic period around 500 BC, the Etruscans made life-sized
pottery sculptures such as the figure of Apollo in the temple at Veii. Figures and busts were produced
into the Hellenistic period.
Copies of the Attic black-figure vases were so good it was difficult to separate them from the
originals. Later the decoration diverged from Attic styles and the vases were easier to separate from
the originals, as the decoration was more elaborate. The Etruscan potters were one of the few groups
outside Greece who also successfully copied red-figure vases. They started around 490 BC, but these
first copies were quite different as they had an overall black slip that was overpainted red and white,
requiring the figure details to be incised rather than painted. True red figure vases appeared around

410 BC, and of all the production centres outside Greece, it is only from South Italy and Sicily that
red figure vases of the same quality as Attica were made. More than half the known red figure vases
were made in Apulia, in the “heel” of Italy from about 430 to 300 BC. Early decoration illustrated
athletic, mythological and life scenes, and uniquely, theatre scenes. Apulian vase painting also
influenced the traditions of the other South Italian production centres.

Etruscan red figure vessels, lekanis 5th
century BC, and three Kraters - courtesy
Collector-Antiques
Both types of Etruscan “red” wares were produced not only for local use but also to export to
markets such as Malta, Carthage and Rome. Taras became famous in the 4th century BC for its large,
Greek style, elaborate funerary vessels called Basilican ware. They were red-figure with added
white, pink, yellow and maroon. Although around 350 BC figure decoration declined in Greece and
was replaced by ornamentation and floral motifs, the red-figure style continued to be produced in
South Italy into the 3rd century BC.
The overall black glossy vases, which seems to have been produced from as early as 800 BC,
reappeared and became popular around 300 BC. The Etruscans also produced very attractive black
glossy vases (Gnathia) with white, yellow and red painted decoration, related to the red figure
pottery, and polychrome (Canosa) vases that had a white applied slip with yellow, pink, red and blue
paint, all applied after firing, therefore not hardwearing.

South Italian, gnathian prochus, 4th
century BC courtesy Collector-Antiquities,
and a Greek style bucket, 3rd-4th
centuries BC

South Italian, black bell Krater 330 BC,
courtesy Collector-Antiquities and Apulian
Greek guttus, 200 BC

From the start the afterlife was important to the Etruscans. Aristocrat’s tombs were cut into the soft
volcanic rock and appear as spacious houses complete with domestic objects including stone
furniture, as well as very informative frescos including their view of the afterlife. The vases that were
produced with covers in the form of a human head for funerary use continued until around 550 BC.
From around this time until the 3rd century BC they built magnificent tombs that were full of “Greek”
style painted pottery vessels, initially the ones probably made by the immigrant Greeks, but then
Etruscan adaptations made locally became common. Similarly, the Etruscan terracotta sarcophagi
showed significant Greek influence during the Archaic Period (660-480 BC) but then became
localised.

Etruscan sarcophagus 150-30 BC - source
British Museum via Wikipedia Ophelia
Summers
Carthage controlled the maritime trade west of Sicily, Sardinia and Corsica, where they had many
settlements; through to Spain. For some time the Carthaginians, Phoenicians and Greeks vied
relatively peacefully for control of Corsica but they fell out when Greece tried to settle there in
numbers, leading to a naval battle in 535 BC, which the Greeks technically won, but they pulled out
anyway.
The Etruscan control of Rome came to an end when the Romans expelled the Etruscans from there
in 509 BC and declared themselves a Republic. The Etruscans also battled with the Greeks of
Syracuse, but lost a major naval battle 474 BC. In 396 BC the Etruscan city-state of Veii fell to a
siege by the Romans, sealing the ultimate fate of the Etruscans. Most of the Greek cities declined after
400 BC apart from Cumae and Tarentum. In the 4th century BC the Celts destroyed the Etruscan
civilisation in the Po valley, and even reached Rome burning much of it around 387 BC.
The Greeks and Carthaginians continued to fight over Sicily. In 317 BC, Agathocles, a potter,
became ruler at the city of Syracuse, which had a population as great as 500,000 people. He even led
an army to North Africa laying waste to Carthaginian lands. The subsequent rulers of Sicily supported
both Rome and Carthage at various times until the Romans, in need of the agricultural produce from
Sicily, forced the Carthaginians to concede their territory in Sicily in 241 BC. The Romans then
controlled all of Sicily apart from the kingdom of Syracuse itself.
By the middle of the 3rd century BC, the Romans had moved north and taken control of all the
Etruscan land, although most Etruscan cities kept some autonomy and relative peace until in 90 BC
Rome decreed that all Italic people were their citizens, destroying any ideas of independence. Civil
war broke out and the old Etruscan cities in the north were brutally devastated, and it was not until

the reign of Augustus (31 BC-14 AD) that stability was restored, by which time the Etruscan language
had withered to be replaced by Latin. However, over the preceding centuries the Etruscans had been
a major formative influence on the development of the Romans and their Culture, teaching them the
alphabet, numerals, and many aspects of arts and crafts. Examples of these that we now take as the
epitome of “Roman” Culture include gladiatorial combat, military triumph and purple-bordered togas.

10.7 The Romans
The Latini tribe was active as early as 1,100 BC in the area of present Rome. Rome traditionally
was founded by descendants of Aeneas, a refugee from the Trojan War. One of them succeeded
Latinus, the king of the local tribe, and Romulus was said to be his descendant who founded Rome in
753 BC. Over the next 150 years it became a substantial fortress town and early Rome imported much
of its pottery from Etruria. The Latin language is derived from the early Indo-European language, so
is related to Sanskrit, Greek, Germanic and Celtic. Early Latin inscriptions survive from about 600
BC. As mentioned above, in 509 BC the last of the kings of Rome who paid tribute to the Etruscans
was not replaced and Rome entered a period known as the Early Republic (509-280 BC). Initially the
Romans were ruled by a triumvirate of a religious priest-king and two military Consuls. The latter,
usually generals, were elected by army centurions. There was also a Senate that might have existed in
the earlier period to advise the king, but then debated issues and advised the Consuls and the Roman
people. Later the Romans implemented other variants of this ruling structure as they adapted to the
growing Empire. Roman history during the Early Republic is poorly documented and accounts
available to us were written by much later historians, often from late in the 2nd century BC. This is
because it was from this time that the struggle between Rome and Carthage was considered
sufficiently worthy for Greek historians to pay some attention.
Unfortunately, it does make it difficult to judge the veracity of their accounts, and present day
historians argue over fact and fiction. Rome’s armies expanded its control and by 500 BC it covered
more than 300 square miles with a population of perhaps 40,000. However, Rome, which was the
leader of the Latin League, and its allies, suffered pressure from adjacent tribes throughout the 5th
century BC and much effort was needed to keep these at bay. The Celtic Gauls sacked Rome in about
387 BC, and a large ransom of gold was needed to remove them. This first invasion by a Celtic Tribe
caused the Romans to respect them in future clashes. It took the Romans some 50 years to recover
their lost territory, and it started to expand again. However, significant Roman Imperial expansion
really started in 295 BC when they defeated the combined forces of the Etruscans and Rome’s eastern
neighbouring tribe the Samnites.
What seems to have sustained Rome’s determination for expansion was largely due to the culture it
developed of glorifying victory over its “oppressors”, lavishing personal acclaim and riches on its
victorious military leaders. However, they preached that they only fought “just” wars, which meant
only if they were threatened or attacked, and at times this led to some pretty contrived reasons why
they thought war was justified.
The Roman Culture absorbed much from the Greeks. The Romans admired their earlier civilisation
and adapted Greek Culture and artefacts. From the 3rd century BC they adopted Greek as a second
language, and many spoke it, especially the elite, who were often taught by Greek slaves. The Romans
excelled in the military and organizational aspects of rule, compared with the more intellectual and
artistic endeavours of the Greeks. They adopted Greek literature, but they were not overly interested

in philosophy.
The Greek influence on the black glossy fine wares declined around 400 BC, and the Greek-style
painted wares had disappeared before 200 BC. However, black glossy wares had become pervasive
round the Mediterranean and new versions of pottery using the same glossy black slip appeared in
Roman Italy. These fine wares were exported from around 300 BC mainly as bowls with small,
stamped decoration, some having white figures painted on the black surface. Tableware was plain
black slipped.
In the Middle Republic, say from 280 to 133 BC, Rome expanded to encompass all of Italy apart
from the North West of the Arno. They also controlled the islands of Corsica, Sardinia and Sicily. The
Romans took Taranto in South Italy in 272 BC, but only after several battles with the army of Greek
general Pyrrus, where both sides lost so many men that victory for either side was debatable (the
“Pyrric victory”). This “defeat” of the Greeks put an end to “Magna Graecia”.
Probably the most significant clashes of this period in the Mediterranean were the wars between
the long established Carthaginians and the upstart Romans. There were three “Punic” (Carthaginian)
wars. The first from 264 to 241 BC was over control of Sicily, but led to the destruction of the
formidable Carthaginian fleet. The Romans had realised their ships were inferior, so they captured a
Carthaginian one, disassembled it and with amazing speed made a sufficient number of copies to
overcome the Carthaginians. A peace treaty was signed but broken by the Romans so they could seize
Corsica and Sardinia. The Carthaginian leader, Hamilcar, had to replace the resources from these
islands, so he colonised parts of Spain between 237 and 228 BC.

Early Spanish pottery, bowls and platters
2,800-2,300 BC, and a handled bowl,
2,500-2,000 BC - source Museo
Arqueologico, Seville, Spain
Waves of Celts had settled in North and Central Spain from the 8th to the 6th centuries BC, while
earlier indigenous tribes remained in southern parts. In Spain’s South and East, these Iberian tribes
had their own Culture and early pottery. Later their distinctive pottery styles were exported to
Southern France, Sicily and Africa. They had also been importing some fascinating pottery from
Greece
Rome was suspicious of Hamilcar’s intentions in Spain so they formed an agreement with the
Spanish city of Sagantum. In turn, Hamilcar’s son Hannibal saw this move as a threat and laid siege to
Sagantum in 219 BC. Rome gave Hannibal an ultimatum to surrender, he refused and the second Punic
war broke out in 218 BC. Hannibal realised his only way to defeat the Romans was to get some of the
Italian tribes comprising the Roman Republic to defect, which meant attacking Italy itself. However,
he could not do it by sea because of the strength of the Roman navy. Hence his audacious plan to take
an army across Spain, Southern France and the Alps to arrive in the Po valley in 218 BC with 20,000
soldiers (Spanish, African and opportunistic Gauls), half the number he started with and less than half

the original 38 war elephants. Not imagining an attack from the north was possible, Rome had already
sent an army to Spain and another to North Africa. They quickly mustered a further army but Hannibal
crushed it. In one battle alone, by Lake Trasimene, Central Italy, 15,000 Roman soldiers were lost.
Rome was exposed, but Hannibal’s purpose was to stir up trouble in the southern tribes, gaining extra
troops, so that is where he led his army. He met reluctance from the southern tribes and downright
rejection from the Greek cities. In 216 Rome sent another army of some 60,000 soldiers, but
Hannibal’s tactics overcame them and many were killed. Hannibal besieged Tarentum and took it, but
Rome regained it in 209 BC. In 207 BC Hannibal’s brother, Hasdrubal, brought another large army
overland into North Italy to join Hannibal’s planned attack on Rome. The Romans managed to raise
two further armies, the one moving north defeated Hasdrubal’s army, killing him, and his head was
tossed into Hannibal’s camp as a warning. Because of the enormous cost of waging the war, Rome’s
allies started to complain and there were no further significant battles in Italy. Hannibal was ordered
to withdraw from Italy by sea around 203 BC as a Roman army headed by General Scipio had
attacked Carthage in 204 BC, and the Carthaginian army in North Africa had been defeated. In 202
BC Hannibal led his army against Scipio and he too was defeated. The subsequent peace treaty
confirmed Carthage’s loss of Spain (the Carthaginians were ejected from Spain in 206 BC), together
with the loss of any remaining Mediterranean islands. Rome’s success was down to sheer persistence
against all their adversaries, including Hannibal’s individual flair.
In parallel with fighting the Carthaginians, Rome had to send an army to Greece to prevent Philip V
of Macedonia helping Hannibal. They also had to defend their territory in Sicily against Syracuse,
whose son Archimedes devised many cunning contrivances to thwart them. By 210 BC Sicily was
back under Roman control and Syracuse became the chief city in the Roman Province of Sicily. From
200 BC the Gauls invaded Northern Italy. The Romans resisted their incursions for 50 years before
the Gauls were finally driven out.
At the start of the 2nd century BC, Rome’s eyes turned east against Philip V who they had defeated
in 197 BC. The Seleucid leader Antiochus III, who had plotted against Rome with Philip, given
refuge to Hannibal in 195 BC and invaded Greece in 192 BC, was driven out in 191 BC at another
major battle at Thermopylae. The Romans then attacked Antiochus in Anatolia and by 189 BC had
driven him east of the Taurus Mountains. Perseus became leader of the Macedonians in 179 BC
causing unrest in the region, provoking Pergamum to complain to Rome, leading to Perseus’s defeat in
168 BC and Rome splitting Macedonia into four independent republics. Rome manipulated many
events in Eastern Mediterranean, declaring war on the Achaeans in Greece in 146 BC because they
“ill-treated Rome’s ambassador”. Corinth was sacked, its treasures taken to Rome and its buildings
burnt down. Greece was annexed as a province that year, but Greek culture continued its influence for
at least another 100 years.
In the west, Spain was split into two provinces in 197 BC, imaginatively called “Nearer” and
“Further” Spain. The Romans exploited its mineral wealth, as had the Phoenicians, Greeks and
Carthaginians, especially its silver and copper from the Rio Tinto mines.
The third and final war against Carthage was provoked by Rome’s ally in North Africa, Numidia,
by encroaching on Carthaginian territory. Carthage raised an army to resist but that was against the
treaty, so Rome gave an ultimatum for the Carthaginians to abandon their city and move to a new one
inland. This was rejected, so Rome crushed Carthage in 146 BC gaining a great deal of booty,

enslaving 50,000 people, and made Carthage a Roman Province. All these provinces were ultimately
ruled directly from Rome. By the end of the Carthaginian campaign in 146 BC, it is thought that 20%
of the adult male population of Italy had been killed, with the Romans regularly raising armies
100,000 strong. This required large numbers of slaves to replace farm workers, and at the end of the
Republic (31 BC), it is estimated there were one million slaves in Italy. The Romans learnt many
things from the Carthaginians, including hydraulic technology, which was one of their specialities.
Rome’s income had been predominantly booty from victories and taxes from provinces, with
relatively little exporting. However around 200 BC large landowners in Italy were exporting
significant numbers of amphorae containing olive oil and wine to Gaul and North Africa.
Also around 200 BC Romans discovered crushed stone, lime and sand made of volcanic pazzolana
would form a very strong building material when cured – they had invented concrete. This new
technology made new structures such as large domes and aqueducts possible, as well as reducing
building costs. The first paved road allowing vehicles to pass in both directions was the Via Apia
connecting Rome to Capua started in 312 BC. In the Middle Republic the Romans started to build a
network of roads throughout Italy. During this period there was a significant migration of people into
Rome and from Rome into its Italian colonies. This increased social and cultural homogeneity.

Roman terra nigra vase,
Cologne - source
Wikipedia (Hannibal21)
In the area around Naples in the late 3rd century BC they produced a rough, purplish-red ceramic
ware with a hard metallic glossy finish, some were painted with white bands. Great quantities were
produced between 200 and 30 BC and exported mainly to Western Mediterranean countries. Much
finer wares were produced in former northern Etruscan areas and heralded later Arretine ware. In the
mid 2nd century BC a buff bodied ware was produced with a black glossy finish, decorated with
delicate rouletted bands and small stamps. Early stamps were made with signet rings. These black
wares were known as Campana or Etruscan ware, although they were not the same as any earlier
ware made by the Etruscans. Early in the 1st century BC reduction-fired grey-bodied wares appeared,
with a simple firing process, often producing rather soft plates, many of which were found in Sicily.
The Ephesus Region of Anatolia became a major producer of this grey ware. Polished black slipware
was still produced in Anatolia, as were the Megarian moulded bowls. Pergamum produced a buff

body with plum sheen and drinking vessels with applied decoration impressed from moulds with ivy
or erotic motifs. They were black on the outside, and red on the inside and base, implying stacking in
the kiln. In Gaul from 1st century BC to 1st century AD a black or silver grey tableware was made
called Terra Nigra.
The amphora, the two-handled jar adopted by the Greeks, was used in huge quantities for
transporting produce by the Romans from 250 BC, particularly the large versions (typically 3-4ft
high). Many were of elongated form tapering to a solid toe designed for stowing on ships. Amphorae
usually had a yellowish or light brown coloured body. Our knowledge comes from these oftencomplete amphorae found in large quantities in shipwrecks, and some in burials in peripheral
provinces such as Britain, Gaul and Nubia.

Amphorae in Spain 4th-2nd centuries BC
- source Museo Arqueologico, Seville

Shipwreck amphorae in Cyprus 290 BC
- source Kyrenia Castle Shipwreck Museum
Amphorae came in different shapes such as the heavy globular version from Southern Spain used
for olive oil and the tall version used around the 1st century BC for wine in Etruria and Central Italy.
Although shapes changed over the centuries, they were recognisable against their contents, which also
included fish sauce and dates. Seals for the amphorae were made of plaster, wood or cork. Producers
stamped the handles and inscribed or scratched the body identifying themselves, the contents or the
shipper.
From the 1st century BC onwards, lead glaze was used on Roman earthenware, but intermittently,

and more particularly in Anatolia, Egypt and Mesopotamia where they had the technology previously,
before 200 BC. The vessel would be fired to biscuit, then glazed and fired again at around 900
degrees C. In general it was used on closed containers using copper and iron to give green, yellow
and brown colours, but the glaze was thick and it ran in the kiln and cracked.

Glazed sherds from Hawara, Egypt, UC4594
and UC4595 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
From the outset the potters in Pergamum and Ephesus achieved better quality glaze, no doubt
because of their earlier experience. The only period that lead glaze could be considered common was
in North Italy and the Danube region in late Roman times and Constantinople in the 7th and 8th
centuries AD.

Glazed flagon from Gaul, 1st century BC
- source British Museum via AdTigress
The Romans also added lead oxide to their faience glaze mix in the 1st and 2nd centuries AD to
enhance its gloss. The lead glazing technology spread throughout the Empire, reaching Italy and Gaul
during the 1st century AD. Some green glazed vessels made in South Italy and dated to the 1st century
AD have been found in Cyprus. However, the technology was lost to the West after the fall of the
Romans, but was retained in Constantinople from where it became re-established in 11th century AD.
In the Late Republic (133-31 BC) war was pretty well continuous. “Barbarians” were targeted in
Spain, Sardinia, Illyria and Macedonia. The Romans absorbed Asia Minor as a province in 129 BC,
shortly after the death of the last king of Pergamum (having willed his kingdom to his allies the
Romans).

Roman watercourse and pipes, Ephesus, Turkey
The remains of Roman Ephesus show they had sophisticated water supply technology with
aqueducts, brick watercourses with inspection manholes and earthenware pipes. Also found there
were later terracotta toys, some with wheels and decorative plaques, probably grave goods, together
with figures and many oil lamps. It was primarily a Greek city but became the Roman Regional
Capital. Parchment was plentiful and there continued to be great libraries with Greek and Latin texts
in Pergamum and Ephesus.

1st century AD, wheeled toys, figures and plaque
with horse, probably grave goods source Ephesus Museum, and Roman oil lamps
- source Museo Arqueologico, Seville
Ephesus was originally an important port, but excessive ploughing of the surrounding countryside
caused serious silting of the rivers, and many of the major cities such as Ephesus became land-locked
and miles from the sea. This increased the cost of transport for trade and the cities declined.
In 125 BC the Romans moved into Southern France and fought with the German Tribes who were
finally quelled in 101 BC. In the 90’s BC they were active in the region of the Black Sea against
Mithradates the Great, king of Pontus. In 67 BC Pompey took an army east, defeated and killed the
king, and consolidated the Eastern Empire, gaining lots of booty.
The centre of intellectual life had begun to move towards the west from the 90’s BC, as the Roman
control of East Asia allowed them to move the libraries in the Hellenistic east to the great Roman
villas in Italy. Greek intellectuals were attached to the Roman elite such as senators. However, there
was a change in focus to oratory, law and history, helpful to the public life of senators, whereas
medicine, architecture, mathematics and science were left to the Greeks. Later, towards the end of the
Republican era, Julius Caesar had Varro set up the first public library in Rome. Varro was a Roman
historian who was very prolific, writing in Latin rather than Greek, but much of his work has been
lost, including 41 books on antiquities. Virgil and Horace were active, as well as Caesar writing his
memoirs, including seven books on the Gallic wars.
The Romans admired the Greek concept of the “city” and wanted to impart it on the non-Greek
parts of the Empire, particularly Gaul. They built practically identical cities in Europe that were
larger than later medieval cities, with tens of thousands of inhabitants. They used the cities to coerce
the natives to align with Roman Culture – a simple example was the removal of body hair in
communal baths. They inspired local nobles to be part of the great Roman Empire, sending their
children to Italy to get an attachment to the “mother country”.
Rome started to transform from a Republic around 59 BC when Julius Caesar, Pompey and Crassus

started to rule as a Triumvirate. Crassus was killed unsuccessfully fighting the Parthians in 53 BC.
Pompey and Caesar, who was at this time successfully ruling Gaul, fell out and Pompey had Caesar
outlawed. Caesar, at the head of his very experienced army defeated Pompey, who fled to Egypt and
was assassinated in 48 BC. Caesar had become the sole ruler and Dictator of Rome. When he learnt
that Ptolemy XIII had killed Pompey, he was enraged and decided to put Cleopatra, who became his
lover, on the throne of Egypt. At this time Egypt was seriously weakened by drought as the Nile
floods had failed for several years. A battle between Caesar’s modest force and Ptolemy’s army
resulted in the latter’s death and the accidental burning of many buildings in Alexandria, including the
library. Caesar returned to Rome with Cleopatra and their child Caesarion, but Caesar was
assassinated on the Ides of March (15th) 44 BC. Cleopatra fled back to Egypt but was summoned by
Mark Anthony for a meeting in 41 BC when she managed to seduce him and they spent two years
together in Egypt, producing twins.
Anthony returned to Rome, was made the ruler of the Eastern Empire (Octavian ruled the Western
Empire) and returned east to fight the Parthians. It was at this time that Marc Anthony had the books
removed from the Pergamum library and sent to Cleopatra. To fund the war against the Parthians he
relied on Cleopatra’s wealth that he exchanged for large tracts of Roman Territory including Cyprus,
Judea, Phoenicia and Arabia, but the Parthians defeated him in 36 BC. By this time Anthony and
Cleopatra had a third child. Co-Emperor Octavian, to whose sister, Octavia, Anthony was supposedly
married, tried to provoke Anthony into a fight, as he was worried (rightly) that Anthony and Cleopatra
were conspiring against him. In 31 BC Octavian declared war on Cleopatra, moved to Greece and his
navy destroyed the Egyptian fleet. Anthony tried to defend Alexandria but he failed and he committed
suicide in 30 BC, rapidly followed by Cleopatra, the last Pharaoh. Egypt subsequently was ruled
from Rome.
Generally the Romans did not bury pottery with their dead so this often-rich source is not as
available to us. However, provincial burials, shipwrecks and shards provide plenty of examples.
Roman interest in producing fine painted pottery was not as great as the Greeks, mainly because
vessels in metal and glass were considered more important. Pottery hardly featured at all in texts,
sculpture or mosaics. Although they appreciated and collected painted Greek pottery, much of their
own production was good quality, standard wares so that distinguishing between fine and utilitarian
was not always easy. Although Roman pottery was a pleasing combination of form and simple
decoration, its standardisation meant there was little personal artistic input by the potters, unlike
Greek pottery. Productivity was the key, especially using moulds to produce the relief decoration
mechanically. Most Roman pots were thrown on a wheel and cut off with a wire, the vessel was then
inverted, partially dried and the bottom tidied – horizontal scratch marks can often be seen. Necks
and feet were added later. Large vessels would be made in several wheel-made sections, and the
seams are often visible. Some vessels were wheel made and then had individually mould-made
motifs attached to their surface. Large platters, some over 60cm wide, would have been supported
with pads in the kiln to prevent sagging. As in Hellenistic times, many vessels, including fine ones,
have been slipped only in the visible areas by dipping, no doubt to reduce cost. Apart from the relief
decoration from the mould, most other decoration was by ribbing and rouletting.

Roman pitchers - source Museo
Arqueologico, Seville
Ribbing and wheel ridging seems to have started in the Levant around 150 BC, and became most
common in the 2nd and 3rd centuries AD. Some wares, particularly figures and lamps, were made by
pressing clay into several moulds and then assembling the components.

Roman lamp with garland of flowers, 2nd century AD.
Roman fancy lamps - source Museo
Arqueologico, Seville
This permitted closed shapes such as bottles and vases in the form of figures to be produced.

Late Hellenistic/early Roman lagynos courtesy Collector-Antiquities
Glass was very popular and had taken over several applications from pottery.

Roman green glass plate, 300 AD
However the use of pottery diversified to include beehives, lanterns, medicinal hot water
compresses, souvenirs for spectator sports, small containers moulded as heads to contain perfume or
medication, and specially shaped vessels to meet Roman and Jewish culinary practices such as flat
baking pans (patinae).

Roman clay tablets (to hold wet clay) and
scribes - source Museo Arqueologico,
Seville
A great deal of utilitarian pottery was made locally throughout the Empire. Simple kitchenware
was wheel thrown and fired in a simple updraft oxidising kiln at between 900 and 1,000 degrees C,
using a variety of local clays. They were thick bodied with strong handles. Better quality tableware
would be dipped in slip giving a glossy red finish as the iron is oxidised. The outside surface would
be smooth, but the internal body might be quite rough. Decoration would be by simple relief or
impression, including faces.
Around 50 BC in the old Etruscan city of Arretium (Arezzo) in Tuscany, they started to produce a
fine quality, hard-fired, coral coloured earthenware with a highly-polished glossy orange/red-slipped
surface in place of the earlier black glossy ware. It is known as “Terra Sigillata” (clay impressed
with designs), Arretine ware or Samian ware, although the latter name is a mystery, as it has nothing
to do with the Greek island of Samos.

Roman plate 50-350 AD
The slip used was made from very fine particles after levigation, sometimes with added wood ash
to reduce the melting temperature. The potters had to control the kilns carefully as it required very
uniform firing to achieve the quality they did. The Romans were able to achieve 1150 degrees C for 8
to 10 days in well-designed kilns so were also able to produce stoneware. Arretine ware became the
symbol of fine Roman pottery, and it was produced in the city along factory lines from 30 BC to 30
AD. It was usually produced in impressed pottery moulds having the design “in reverse” on the
smooth inside surface of the moulds– reflecting the Hellenistic style. Such moulds have been found in
the Arretine workshops. The moulds look like thick bowls made of high-fired, smooth, reddish ware.
Punches were used to impress the motifs on the inside of the smooth surface while the clay was still
wet.
The pot was thrown inside the finished mould that was mounted on the potter’s wheel, producing
decoration having raised designs, resembling the repousse method used by metalworkers, which it
attempted to copy. The rims, feet and handles were formed separately. Most vessels have the potter’s
name stamped on the base or sometimes in the decoration, and sometimes the mould maker or
workshop. Fine wares such as Arretine are also sometimes dated, as are the pottery oil lamps, the
latter also often having the name of the producer. Vessel shapes were standardised, mainly footed
plates, platters and bowl-like cups. The decoration included fine detailed reliefs of floral motifs, and
individual figures of standard form such as gods, heroes and mythological beasts (Hercules and
dancing satyrs). However, scenes of daily life were missing except for some Arretine and lead glazed
vessels in the Augustine period (25 BC – 50 AD) when there was more delicate relief
ornamentation.
Octavian became sole Emperor in 31 BC and ruled until 14 AD. In 27 BC the Senate named him
Augustus and in 8 BC, August, the eighth month of the year was named after him. The Empire was
supported by riches from Egypt and he was able to restore morale and unify the country. An unusual
state of peace broke out. Industries for Arretine ware and wine flourished, and glass blowing became
an important craft. There was significant territorial expansion and annexation, although satellite
kingdoms were permitted autonomy if they paid tribute, so saving a costly military presence. Wellmade, paved roads were built throughout the Empire, for the military and communications, especially
the postal service, with rest stages and lodges for overnight stops. Pirates were suppressed and trade
increased in textiles, pottery, tiles and papyrus. The Levantines became the main traders in the
Mediterranean, but some goods went as far as India. By the time of Christ’s birth around 4 BC, the
Roman Empire included Spain, parts of France, Eastern Mediterranean lands and up to the Black Sea.
Claudius was the Emperor from 41 to 54 AD, and in 43 AD he decided to annexe Britain. The

second Roman invasion was much less resisted than the first possibly because the Continental
influence had pre-Romanised the British people.
Under Nero’s rule from 54 to 68 AD, the Romans became unpopular in the provinces with
rebellions in Britain (Boudicca) and in Judea. He particularly persecuted Christians as he blamed
them for the fire in Rome in 64 AD. Nero finally committed suicide, and the Senate were so horrified
by his past actions that they expunged his reign from the records. Rome’s focus was lost and there
was civil war that was won by the eastern army in 69 AD.
From 69 to 192 AD there were a considerable number of buildings erected in Rome including the
Colosseum, Trajan’s Forum, the Pantheon, Hadrian’s Mausoleum and many aqueducts keeping the city
and its many fountains supplied with water. During the first century AD the Roman Empire reached its
greatest extent, ruling 60 million people, spreading a complex Greco-Roman Culture. Rome’s spread
can be judged by the number of languages derived from Latin, namely, French, Italian, Spanish,
Portuguese and Romanian. As Latin spread widely in the west it split the Empire, as half spoke Latin
(west) and half Greek (east). Contrary to intuition some infrastructure was better in the eastern than
the western parts of the Empire, for example the roads.

Arretine (sigillata) ware, Gaul vessel
from necropolis, Lugone - source Brescia
Archaeological Museum. “Sigillata
sherds from Spain and Portugal” latter courtesy Collector-Antiquities
Arretine wares were highly desired and widely exported, with discoveries in Pergamum, Syria,
Ephesus, Cyprus and the Black Sea region, and the wares were copied with great success,
particularly in Gaul, the Rhineland and Anatolia from 1st century AD. Arretine ware usually was
fairly thinly potted, and some very thin, light, drinking vessels had walls only 1mm thick, often having
elaborate handles, to compete with metal vessels. They were made in a mould or on a wheel, but the
latter method was quite difficult. Surfaces ornamented by roulette or stamp helped to maintain a grip
on vessels. Some tableware was decorated with very heavy relief or in the barbotine style.

Roman sigillata flask from Gaul, Hercules
and Laomedon, 1st century AD

Roman barbotine terra sigillata vase
Roman earthenware pipes, tiles and bricks were also made throughout the Empire, the latter were
standardised and quite recognisable. Their roof tiles were in two parts, a flat tile with two opposite
raised edges and a semi-circular “half-pipe” to cover the join. Some Roman tiles found in London
were clearly walked on by animals when laid out to dry as they have animal paw prints on them.

Tile with paw prints - courtesy
© Museum of London
Roman bricks were manufactured near to the location they were needed in a kiln made as a
structure of dried clay bricks. A hollow was left underneath for the fire, together with a series of
vents and flues, and the fire was kept burning for 4 to 6 weeks. When the kiln was dismantled, the
fired bricks were removed from the centre as the outer bricks acted as insulation and would not be
fully fired. Stoneware was sometimes used for Roman water supply pipes.
Unusually, in Egypt, jugs had bodies made in two sections that had been rotated in different
directions on the wheel! In Egypt they also produced two-colour (black and red) painted wares on
thin-walled, barbotine-decorated pale earthenware. The motifs were plants, vines and people. Black
painted wares were mainly decorated with palm trees and geometrics around the 2nd century AD.
Some very hard, pink unslipped Aswan ware was inscribed with Coptic inscriptions from the 4th
century AD. Also some mould-made lamps were inscribed “product of Sagalossos” (in Anatolia), but
were actually made in Egypt, so great care has to be taken with inscriptions that can turn out to be an

ancient marketing scam.
The Romans remained in Britain for some 400 years, using stone and brick to build forts and villas,
expanding towns, linking them with roads and introducing new industries, arts and crafts. The Romans
introduced the first high-quality pottery to Britain. They brought much new technology including
improved kilns (especially controlled cooling), lead glaze, spouts, applied decoration, rouletting and
relief modelling (appliqué).

Roman glazed jar 200 AD and Syrian flask
1st century AD - source Wikipedia AdTigress

Samian ware bowl from French Gaul 2nd century AD
found in Shropshire - Image courtesy of the
Potteries Museum and art Gallery, Stoke-on-Trent
Roman soldiers brought the first lead glazed vessels to Britain, but by 70 AD its use had spread to
the civilians; typically they were yellow/green cups, flagons and jars. South Gaulish Arretine ware
from Lyons dominated the British market in the late 1st century AD, probably using slave workers.
From 160 AD Arretine or Samian ware was manufactured in Colchester, England, by 20 immigrant
potters from Gaul.
Initially the Provinces copied the Italian style, but by the 4th and 5th centuries AD, from Britain to
Egypt, they produced local variations of Arretine ware with some common features. Painted pottery
became popular, burnished overall or as a pattern, and stamps were used to identify makers. Roman
vessels found in Britain had faces moulded in their sides, usually for religious purposes, but it is not
certain what they represent. Other vessels refer to Roman gods. Soon British potters were producing
Roman style pottery in quantity, particularly the red glossy Arretine ware.

Roman face pots 43-200 AD
- courtesy © Museum of London

Roman single-handed white ware
flagon found in London, marks
indicate Isis cult, 95-100 AD
- courtesy © Museum of
London

Roman Samian wares with scratched names of
owners - Image courtesy of the Potteries
Museum and Art Gallery, Stoke-on-Trent
Roman style beakers discovered at Peterborough, England, had a hard pale body and black/brown

finish, some decorated in the trailed Barbotine style with plants and animals. It is called “Castor
ware” after the village near Peterborough where it was made. It was distributed throughout Britain
and elsewhere in the Empire from 2nd to 4th centuries AD. The most notable decoration was on the
“hunt cups” that had barbotine relief designs of hounds hunting deer

Romano-British barbotine pot, Colchester
2nd century AD - source Wikipedia AdTigress

Roman “folded” beaker, Nene
Valley style, colour coated ware,
burial goods, 301-400 AD, found in
London - courtesy © Museum
of London

Roman beaker 4th century AD Oxfordshire
- source Wikipedia AdTigress
In the 1st century AD North African polished red slip ware began to be produced in Carthage. It
was less sophisticated than Arretine ware, but still had smooth red slipped surfaces, the clay was
easier to fire and pots were much cheaper to produce. Large quantities were traded throughout the
Mediterranean in the 1st century AD. Very early examples of this pottery were even shipped to India.
Manufacture spread to Byzacena (Tunisia) and Numidia (Algeria), where not only most of the cooking
wares for the Empire were produced, particularly tableware for Europe in the 2nd and 3rd centuries
AD, but also much fine pottery for the Empire came from this source.

North African red slip ware, a bestiaries
wrestling a bull, 3rd century AD; handled
vase 4th century AD; Tunisian dish 350-400
AD and lidded dish 4th century AD”
b) and d) - courtesy
Collector-Antiquities, c) Wikipedia
Production ceased when the workshops were destroyed by the Arab invasion around 680 AD.
Copies were made in Egypt and Cyprus and examples from the 5th and 6th centuries AD have been

found in Constantinople and Cornwall. During this period Christian motifs were also used in the
decoration. In the 7th century AD plates with serving compartments copying African red slip ware
were made in Aswan.
Rome’s success was in good measure down to its inclusivity of conquered peoples who could
eventually be granted Roman citizenship. All roles, including Emperor, could be held by people from
outside Italy, and two Emperors, Trajan (98-117 AD) and Hadrian (117-138 AD) were Spanish.

Map of Roman Empire at the time of Trajan
117 AD - source Wikipedia Tataryn77
Hadrian was keen to delineate the Empire’s borders and have client states adjoining, hence much
wall building in Germany and Britain. However, in 166 AD Eastern troops returning to Rome brought
the plague to the West. Also barbarians continued to cross the Danube, especially in 175 AD.
Christianity developed only slowly in the 1st and 2nd centuries AD partly because of persecution,
and in 202 AD Emperor Severus passed a law prohibiting it. Polytheist Rome often added provincial
gods to their pantheon or adapted them to existing gods, which allowed other religions to be
compatible and tolerated. They also considered the Emperor to be the go-between between humans
and gods. But this was incompatible with Christianity so there was a fundamental clash of principles.
Exports from Italy had been a significant source of funds, however towards the end of the 2nd
century AD exports of wine, oil, fine pottery and marble declined, as markets in Gaul and Germany
replaced them with local products. Italy and Spain started to import Gallic bowls and plates, as seen
at Pompeii. In Rome, Gallic, Spanish and North African food imports were greater than Italian. In the
3rd century AD there was an even greater shift in prosperity as Roman occupation gave a great
impetus to wealth in some countries such as Numidia in North Africa and Britain.

Example of earlier amphorae in Shipwreck
Museum, Kyrenia Castle, Cyprus, 292 BC

At this time there were few real technological developments apart from improving crops and
animals, although skill levels improved considerably. Pottery, mainly utility, was produced in
prodigious quantities, especially amphorae. The huge mound in Rome called Monte Testaccio is made
up almost entirely of their shards. Some amphorae have potters marks that can be dated, while the
dates of others can be determined by their shape. A great deal of information on trade can be revealed
by analysis of amphorae at major market locations using X-Ray fluorescence or neutron activation
techniques that can also reveal the contents. With shipwrecks, the number of amphorae allows the size
of the vessel to be estimated. This information confirmed Gaul became an exporter of agricultural
products to Italy in the mid-1st and North Africa in the 3rd century AD. Because of the huge demand
for liquids (olive oil and wine), large-scale production of amphorae took place in North Africa by
4th century AD, and they became much more standardised.
Moulded terracotta plaques with Greek style relief decoration including mythological subjects
were often used to decorate buildings. The Romans used fired bricks and roof tiles often decorated
with coloured glazes when constructing their massive buildings. Many other pottery objects were
produced.

Roman, goblet; moonflask source Museo
Arqueologico, Seville; wine strainer bowl
100 AD; and perfume jar 37 BC - 70 AD
The small, often glazed, oil lamps were particularly numerous, commonly made of buff or dark
grey clay, and decorated with a vast range of subjects often informative as well as decorative.

Roman oil lamps - source Hieropolis
Museum, Turkey
Christian motifs were used on these lamps following the conversion of the Empire in 4th century
AD. The main fuel for the lamps was olive oil from Spain. The Romans also further developed and
widely used ceramic drain pipes, bathtubs etc.
Such a vast Empire was difficult to control and very expensive to run. Although the Empire had
grown apace, the army did not because of the cost, and in the middle of the 2nd century AD there
were only 28 legions containing 400,000 men, mostly locals, spread relatively thinly, in three main
armies. They were based, out of necessity, in Britain, the Danube and Roman Syria. Rome’s focus had
moved from distinctly military to highly commercial. They suffered revolts and attacks at various
places along the frontiers. The Goths (a Germanic tribe) from Sweden moved into the Crimea and
attacked the Greek cities along the Black Sea in 238 AD, and the Sassanians attacked Anatolia and
Syria in 256 AD. Around 250 AD there was another severe outbreak of plague, the economy
collapsed because of raging inflation and the Romans started to abandon territory. In the west,
Germanic tribes and Gauls burst through Gaul and on to Spain, joined by the Franks; and Germanic
tribes sacked Athens in 267 AD. Some relatively independent countries such as Egypt and Britain
were less affected. From 270 to 337 AD a series of Emperors from Illyria were appointed, which
brought some stability. In 284 AD Diocletian was proclaimed Emperor, and in 286 AD he decided to
reorganise the Empire by separating it East and West, having two rulers in each part – one ‘old”
Augustus and one “young” Caesar (the Tetrach). The territory was split into four, and he moved to the
east himself and set up the premier Capital in Nicomedia. The other Capitals were Trier, Germany;
Milan, Italy and Antioch, Syria.
By 300 AD Christianity had spread widely and probably numbered about five of the Empire’s sixty
million population. However, Diocletian considered the regular meetings of bishops a threat to
Imperial control and from 303 to 311 AD he persecuted them severely. They did not help themselves
by building a church opposite his palace in Nicomedia! As usual there was rivalry between the four
“Emperors” and by 313 AD the last remaining original tetrarch Licinius shared power with
Constantine, son of another original tetrarch, Constantius. Constantine’s conversion to Christianity
around 313 AD is a bit of a mystery. Although he was reported to have had two visions of crosses, he
was also surrounded by bishops for much of the time that might also have had a major impact. The

persecution of Christians was halted when he issued the “Edict of Milan”. Christianity spread even
faster and large church buildings were started in Rome and Constantinople. Constantine and Licinius
fell out in 314 AD, and after several bloody battles Constantine was victorious, but forgave Licinius.
However, in 322 AD Licinius started plotting against Constantine again and, after losing further
disastrous battles, was sentenced to death by the Senate in 325 AD and “Constantine the Great” won
sole power.
Christianity was made a religion of the Empire, but pagans, who were more prevalent in the West,
were not persecuted. (Christianity was made the official Roman religion in 380 AD). Constantine
decided to move the Administrative Capital of the Empire to Byzantium in 330 AD, renaming it
Constantinople.

Map of Roman Empire at the time of
Constantine 337 AD - source Wikipedia via
tataryn77
It was chosen as it was adjacent to both the Danube and Euphrates frontiers and ideal for trade,
although Troy was also considered. Byzantium was of course the Greek speaking ancient city-state
set up by Greek colonists on the European side of the Bosporus – now Istanbul. Around 336 AD some
40,000 Goths were recruited to defend Constantinople and the palace guard was mainly Germans.
There were many further battles, often within the Empire, and in 351 AD the two strongest Roman
armies, from the Danube and Gaul Regions, led by a Gaul, Magnentius, faced the Eastern Roman army
led by Constantius II in Croatia. The Western Army was defeated and there was huge loss of life on
both sides that seriously weakened the Empire’s military capability.
In 375 AD, pressure from the Huns from the Steppes of Central Russia forced the Ostragoths and
others into Thrace, and Goths into Macedonia. Although the Empire tried to bribe them to restrict
themselves into certain territories, the Empire was being rapidly eroded. Under significant influence
from “barbarian” leaders who had temporary treaties with the Empire, in 395 AD it was split for
good into eastern and western parts. As Rome appeared to weaken, many peripheral tribes saw it as
an opportunity to advance themselves and they were particularly attracted by the gold the Romans had
amassed. The so-called barbarians were far from uncivilised, but they were described as such by
Roman propaganda that history, particularly Catholic Christian, propagated. In fact they had
cooperated with the Romans on-and-off for decades. In 410 AD the Visigoths descended on Rome
and pillaged it for three days, then returned north to confront the Gauls. The Hun’s further terrifying
advance pushed many other tribes across the Rhine into Gaul, including the Vandals, Suebi and
Burgundians, to the chagrin of the resident Franks and there was much slaughter, including the
Vandal’s king.

Map showing invasions of the Roman Empire
- source Wikipedia via mapmaster
Such mass migrations occurred several times in history, including those driven by the Mongols,
Arabs, Turks and the Chinese, the latter driving people into Malaysia and Polynesia. Between 409
and 415 AD large numbers of Visigoths, Suebi and Vandals passed through France and arrived in
Spain – Andalusia is derived from the name “Vandal”. The Romans asked the Visigoths to join them
in fighting the Arian Christian Vandals and as a result in 428 AD some 80,000 Vandals crossed into
North Africa in a flotilla of small boats, led by their king Gaiseric. He expanded his territory rapidly,
as the North Africans considered him a better bet than the Romans. Carthage had been rebuilt and was
very important, being the second city in the Western Empire after Rome, with a population of 100,000
people. It had become a major supplier of wheat and oil to Rome. Some 1,600 years of its records
were discovered written on old amphorae. Carthage itself fell in 439 AD when the Vandals more or
less walked in unopposed during a festival. They then defeated a joint east and west Roman army.
The Romans were preoccupied with defending Constantinople from the Huns so they signed a treaty
with the Vandals in 442 AD, recognising Gaiseric as the Ruler of North Africa and giving the Vandals
much rich territory including Numidia. This was because the Vandals were in a position to starve
Rome, threaten Sicily and control the Western Mediterranean with their naval fleet.
To seal the agreement Gaiseric’s son, Haneric, married Eudoxia, the daughter of the Western
Empress, and moved to Rome. The ‘barbaric” Vandal kingdom was in fact very sophisticated, moral
and upright compared with some other Christian ones. They enjoyed the theatre, poetry and produced
fine mosaics. A large number of kilns have been found from this time producing fine and utilitarian
pottery, including amphorae. In some cases Roman baths were converted into potteries. When
Emperor Valentinian III was murdered in 455 AD Gaiseric took an army to Rome reputedly to free his
daughter-in-law and her mother. He sacked Rome over a two-week period, pillaging (including
Roman booty from Jerusalem) but not intent on killing or destroying buildings. Gaiseric ruled the
Vandals for some 50 years. Eventually, in 534 AD the Byzantine Romans reconquered North Africa
and it became a province once more.
Meanwhile, the leaders of the Huns, Attila (born 406 ruled 433-453 AD) and his brother, united
other tribes, such as the Ostragoths, to form a large Empire in Central Asia.

Map of Europe and Middle East 450 AD source Wikipedia via roke
Initially they came to a financial arrangement with both the Western and Eastern Roman Empire. In
441 AD a significant part of the Byzantine army was in North Africa fighting the Vandals, so Attila
took the opportunity to invade and loot a number of cities. When the Byzantine army returned, the
stronger Eastern Empire stopped paying the tribute of 700 pounds of gold per year, so the Hun army
invaded in 443 AD and conquered previously impregnable fortresses, using technology acquired from
the Romans such as siege towers. He was bought off with a single gold payment of 6000 lbs and a
tripling of the annual tribute to 2,100 lbs of gold. In 445 AD Attila killed his brother to concentrate
power in himself. After another excursion into the Eastern Roman Empire in 447 AD, he turned west
targeting Orleans, after a slight over an offer of marriage from the Western Roman Emperor’s sister.
The Franks hated the Huns so they joined with the Romans and Visigoths and defeated Attila’s forces
at the battle of Troyes in 451 AD. Attila retreated, but returned to invade Italy in the next year, but
was persuaded to turn back by the Pope paying tribute. However, his army had also suffered
considerably from famine and disease. Two years later Attila was dead suffering a haemorrhage
celebrating his last marriage. He clearly deserved the title of the “Scourge of the Romans”. Attila’s
sons squabbled over their inheritance and the Hun Empire soon dissipated as the various tribes broke
away, and by 469 AD it had disappeared.
In 476 AD, weakened by further internal power struggles, the Western Roman Empire finally ended
when one of the German chiefs deposed the last Emperor and proclaimed himself king. Several new
kingdoms had been created by this upheaval. The Vandals controlled North Africa, the Visigoths
Spain and part of Gaul, the Franks and Burgundians Northern Europe and the Ostragoths Italy, when
the latter’s leader, Theodoric, declared himself king of Italy in 494 AD. He constructed an Arian
Christian church in Ravenna with magnificent mosaics probably by artists from Byzantium. Generally
the invading tribes were only a small, ruling minority of the inhabitants. At the end of the 5th century
the last Roman was expelled from Soissons by Clovis the king of the Franks, who also killed the king
of the Visigoths in 507 AD. The demise of the Roman Empire is ascribed to incompetent rule, lack of
morale and lack of focus – all features that can turn on the impact of a single outstanding leader. It is
said that the Imperial robes were sent to Constantinople with the message “not needed any more”!
Between 500 and 700 AD towns and trade declined in the West, and from 700 to 1000 AD their
economy was mainly agrarian.
However, the Eastern Byzantine Empire considered itself to be the continuation of the “Roman”
Empire and a major objective was to regain control of Rome. They continued to speak Greek and

followed the orthodox version of Christianity for another 1000 years. The Eastern view of
Christianity was more philosophical than the pragmatic West, and they picked up on the purist view of
the Muslims concerning the worship of idols and images. This Iconoclastic controversy seriously
split the religious beliefs East and West from 726 to 843 AD.
Since the Byzantine Empire was Christian, it was not the custom to bury pottery with the dead; so
again fewer examples survive from this era. What does survive is a red-bodied ware sometimes with
stamped relief under a clear glaze, or a sgraffito ware with white slip covered with yellow or green
glazes decorated with animals (including humans), plants, the Greek cross and monograms. Examples
have been found in Greece and Cyprus.

Byzantine sgraffito plate 13th century AD,
white slip and yellow glaze - source
Ancienttouch
Although it was constantly raided by Germanic and Eurasian tribes, the Byzantine Empire did not
suffer the “dark ages” of Western Europe. However, it suffered from the plague in the 540’s AD; and
from 560 to 630 AD a Turco-Mongol Confederation carried out a number of damaging attacks.
Constantinople lost control when Slavs and Bulgars invaded Macedonia and most of Greece. The
Byzantines recovered in the 8th century and from 800 to 1000 AD their commerce and industry were
at a height. They gradually drove the invaders north in the 10th and 11th centuries. From 1030 to 1190
AD the Frankish Normans (Norsemen) ruled southern Italy and Sicily and vied with the Byzantines
for control of the Mediterranean. However, the Byzantines continued to benefit from their economic
upswing until the “Latin” or Roman Christian fourth Crusade unexpectedly and ruthlessly sacked
Eastern Orthodox Christian Constantinople in 1204 AD. The European leaders then carved up parts
of the Empire, so that Greece went to Frankish rule and Venice controlled the islands including Crete
and Rhodes. (The city of Venice was founded in the 5th century AD; its fleet joined in the Crusades as
Venice had become a major maritime nation and trading centre for the Mediterranean, with
settlements around the Mediterranean including in Euboea and the Peloponnese by 1450 AD). The
Latin Empire, which claimed to rule the whole Byzantine Empire, ruled Constantinople, but Western
Anatolia remained independent as the Nicean “Greek” Empire. By 1261 AD Constantinople had been
recovered by them, and by the end of the 13th century part of Greece was also back in the Nicean
Empire.

The Ottoman Turks were moving westwards and by 1350 AD they had reached Europe, invading
Thrace in the 1360’s AD and Thessalonica in 1387 AD, so that by 1400 AD none of Greece remained
in the “Byzantine” Empire. Constantinople fell to the Ottomans on 29th May 1,453 AD with the
“Byzantine” Emperor Constantine XI dying on the battlements defending the city. Some of the
inhabitants were relieved as the Ottomans were perhaps more tolerant of other faiths and ethnicity
than the Christians had been. Ironically, one of the titles taken by “Mehmed the Conqueror” was
“Roman Emperor”

11.1 Introduction
This chapter describes some of the common techniques and technology used in the production of
ceramic pottery. A complete understanding is not necessary, so it could also be used for subsequent
reference when one of the topics above is raised in later chapters.

11.2 General
As a reminder, water is contained at different levels within the clay used to make pottery, from the
water loosely binding the clay particles to that chemically locked up within the crystal structure itself
– the water of crystallisation. The first phase of pottery production, low-fired earthenware, is
achieved when clay is heated to a high enough temperature to drive off this water of crystallization, at
between 450 and 700 degrees C. The clay goes through an irreversible process and its physical
properties are changed. It becomes hard and water resistant, and its colour is often altered, depending
on the amount of oxidation or reduction.
For higher-fired pottery, the behaviour of potter’s clay during firing and the characteristics of the
final product depend on its chemical composition and the firing regime in a very complicated way,
which would not have been properly understood until more recent times. As you can imagine there is
a vast range of clay compositions possible, and, although the action of the various constituents is
similar, a wide range of physical properties results. The reactions caused by firing start at the surface
of the body and take some time to reach the interior completely, hence the long firing times. Certain
materials can speed up the rate of reaction and are added as fluxes.
Three principal components are needed for the ceramic body, a fine-grained part for plasticity, a
refractory crystalline part for mechanical strength and a flux to provide a glassy phase. Typically clay
provides the first, silica/quartz the second and feldspar the third. However, some more recent
ceramics are made differently. The amount of each ingredient affects the final product; for example,
porous earthenware may have only 10% feldspar, but dense floor tiles up to 55%. Remarkably dental
“porcelain” can be 100% feldspar.
The plasticity of clay is mainly due to the content of the very fine particles. Kaolinite has small
hexagonal plate-like crystals 0.1 to 2 microns across (only visible under an electron microscope). As
an example of their characteristics, they are small enough that, when mixed in a liquid such as water,
they obey Brownian laws of motion rather than just gravity sedimentation – in other words they float
around rather than sink to the bottom. The smaller the particle is, the greater the random movement
and disorder. This fineness of particle size improves the plasticity as well as the strength when dry.
To get an idea of the effect of firing, we can consider its effect on kaolinite, a major ingredient of
porcelain. The kaolinite crystal lattice starts to break up at 420 degrees C, when the “water of
crystallization” starts to be expelled (dehydroxylation), which is mostly gone by 550 degrees C,
representing 5% by weight. There are other reactions at 900 when kaolinite enters a liquid phase and
at 950 to 1000 when a spinel is formed, and at 1075 degrees C when mullite starts to be formed that
completes at 1400 degrees C. So different components of the ceramic melt and then recrystallize as
different phases of the material as the temperature and time increases. These changes of phase can
cause problems for the potter. For example, when heated, crystalline quartz changes phase at 573,
870, 1470 deg C with rapid changes of volume, so if there is a high level of free quartz in the body it
is prone to cracking, especially on cooling.

11.3 Clay Preparation
Up to the middle of the 18th century the motive power in pottery factories was water, horse or man.
Relatively crude stamping mills were used to break down coarse ingredients. To improve the speed
of removal of water from the clay slip it was placed in canvas bags and squeezed.

Clay de-watering presses - courtesy
Worcester Porcelain Museum and
Image courtesy of the Potteries
Museum and Art Gallery,
Stoke-on-Trent
A more recent example of clay preparation can be illustrated by the process used today for bone
china. The dry constituents are ground in a ball mill, which is rather like a cement mixer having very
hard balls of steel or ceramic constantly grinding the powders more finely. This process can take
from 12 hours to 6 days, depending on the material.

Large ball mill
The fine powder is then mixed with water to form a slip, which is finely sieved and passed under
electro-magnets to remove unwanted fine iron particles. The slip is then pumped into a high pressure
filter press, squeezing out the water and reducing its content from 50% to 20%, producing “filter
cake” that can then be stored. Appropriate amounts of water are subsequently added to produce slip
for “slip casting”, or the shredded filter cakes are put through a “pug” mill, replacing “wedging”,
using a vacuum to remove any air and homogenising the mix, to produce workable lumps of prepared

clay (body material).

Small pug mill - courtesy
Brookhouse Pottery, Ruthin
This final process is especially important for high quality bone china. The prepared clay is then
formed into the required shape. Shapes such as cups are made from body material; other items made
from the body material are saucers, plates and dishes, while teapots, jugs, vases and figures are made
from slip by casting.
The pottery industry was a leader in the industrialisation of its manufacturing processes in the 18th
century. As an example, lathes were introduced in Staffordshire as early as the end of the 17th century
in the Elers factory to finish his red stoneware. They were also mentioned in Aaron Shaw’s inventory
in 1714, and Isaac Marsh had a turning house in his works in 1732. Thomas Wedgwood used them in
1737.
Other mechanisation methods were also developed in the 18th century. For example, adaptions to
the wheel were made to produce plates and cups efficiently. The wheel head was formed as a mould
shaped as the face of the plate. As it rotated the clay was shaped by being pressed against the mould
by a flat piece of profiled metal that was brought into contact with the clay to form the back and foot
ring of the plate. This process for plates was known as “jiggering”, whereas a similar process to form
a cup was called “jollying”.

Turners making plates - courtesy Worcester
Porcelain Museum and Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
An alternative process of forming shapes such as cups also used the potter’s wheel. A weighed
lump of clay was thrown, hollowed and shaped to produce a cup-like shape called a “cup lining”.

This was pressed into a plaster-of-Paris mould with a metal insert having the internal cup profile to
ensure consistent shape, and excess clay was removed. When dried and shrunk slightly, it could be
removed from the mould, dried further and the foot rim was formed by turning on a lathe. In the 20th
century, machines were devised to carry out the entire production of cup bodies without manual
intervention.
As mentioned earlier handles can be made by pressing clay into moulds, or made of slip in a
plaster-of-Paris mould. They are removed when sufficiently stiff and luted on to the cup.

Casting handles - courtesy Worcester
Porcelain Museum

Adding handles to cups - courtesy
Worcester Porcelain Museum
Nowadays clay is injected by impact into a steel die via an orifice, the die is then split to release
the handle. This process is much faster than slip casting. Dies are often made from alumina-based
ceramics that can last for 75,000 pressings compared with 1,000 for metal ones.
However, malleable clay is no longer essential in the manufacturing process. A spray drier is used
to rapidly heat/dry the prepared slip, producing dry granules (3 to 4% moisture) that are suitable for
very high-pressure “dust presses” that dry mould the constituents into the required form. This is

known as “dry pressing”. This technique was invented by Richard Prosser, firstly for small items
such as buttons, but then when Mintons bought the patent it was used for tiles, as a uniform pressure
could be applied throughout the flat tile.

Tile manufacture. Encaustic (inlaid with
clay of different colour), Minton dry
pressed tile, one with inlaid lions,
Minton 1812, and a hand operated tile
press. Image courtesy of the Potteries
Museum and Art Gallery, Stoke-on-Trent
Normal plastic clay allows particles to glide over each other to achieve a remarkably constant
density. However, in more complicated shapes it is difficult to apply a constant pressure so parts
have different densities and distort on firing. To overcome this problem, static powder presses have
been developed using liquid (hydraulic) pressure to apply a uniform pressure.
So today many previously manual processes have been automated to increase productivity and
consistency.

11.4 Slip Casting
Slip is not only used for sticking pieces of unfired pottery together and decorating, but is used
extensively in manufacturing. Slip casting is a useful method of forming less-plastic clays or for
complex shapes. A two or more piece mould is made of an absorbent or porous material such as
plaster-of-Paris. Slip, the mixture of fine clay and water with the consistency of cream (25 to 30 %
water), is poured into the mould orifice, and capillary action through the porous plaster-of-Paris
causes solidification on the walls of the mould.

Pouring slip into dolls head moulds. Image
courtesy of the Potteries Museum and Art
Gallery, Stoke-on-Trent
If left for about an hour the process will slow to a stop, with a wall thickness of about 0.5 inches,
as the body forms a barrier against further moisture flow. After a period of time calculated to achieve
the required clay thickness adhering to the mould wall, typically 10 to 15 minutes for the usual
thickness of about one eighth of an inch (3 mm), the excess slip is poured off leaving a shell of drier
clay attached to the mould. Further drying and with the help of shrinkage the mould can be removed
leaving the hollow, moulded clay item. A typical plaster-of-Paris mould will last for about 100
operations before replacement. Care has to be taken to allow hollow bodies to vent during firing or
the expanding air would cause them to burst. Slip casting was particularly used for low plasticity
Parian bodies. Its earliest use was in ancient Palestine, and it was introduced in Staffordshire in 1745
AD.

11.5 Moulding
Today, original designs are made of modelling clay (plasticine), sometimes on a plaster-of-Paris
frame. They are made about 25% larger to make up for shrinkage. The model is then cut up into
appropriate pieces, ensuring undercut or complicated parts can be released. As an example, a teapot
might need a 4-part mould to enable it to be removed from the mould on completion. These pieces are
then used to make the plaster-of-Paris moulds, which is used in turn to make a hard “positive” mould
called the “master mould”.

Elephant mould, left positive master,
right negative working mould. Image
courtesy of the Potteries Museum and Art
Gallery, Stoke-on-Trent

Store of master moulds. Image courtesy of the
Potteries Museum and Art Gallery, Stoke-on-Trent

Sevres postcard showing porcelain
modellers, 1,900-1,910 - courtesy R&G
McPherson Antiques
Figures are invariably more complicated and standard figure models may need to be cut into 20 to
30 pieces and moulds made from these, with the previously mentioned Worcester Arab Stallion
needing 38 moulds. The master moulds are then used to make working moulds, but only about 25 of
these can be made from a master before its definition deteriorates unacceptably. Clay in the moulds
shrinks on drying and the item can then be removed. They may be allowed to dry out a little more
before being luted (stuck) together with water or slip. Some spectacular models have been made in
the past by the major porcelain manufacturers.

11.6 Kilns
All early kilns used an intermittent batch process, where the wares are placed in the kiln cold and
heated.

Model of a Roman kiln partially
underground. Image courtesy of the

Potteries Museum and Art Gallery,
Stoke-on-Trent
During the UK industrial revolution the “bottle kiln” was developed that was used up to the middle
of the 20th century. They were relatively sophisticated and the culmination in the art of batch firing.
Bottle kilns were made of a tall inner kiln incorporating a chimney, and a shorter outer skin or
“hovel” to contain the fireplaces and to protect the kiln from the weather, giving it the characteristic
bottle shape.

Bottle kilns in pottery. Image courtesy of
the Potteries Museum and Art Gallery,
Stoke-on-Trent
The kiln was built of firebricks and was typically 14 ft in diameter inside, having around eight
fireplaces.

Bottle kiln hovel showing
fireplace/stoking hole, and upwards to a
vent. Image courtesy of the Potteries
Museum and Art Gallery, Stoke-on-Trent
It was filled with wares and then the doors would be bricked up just before firing and broken down
after. For updraught firing the flames and gases passed through the kiln to the chimney at the top. For
reduction firing, used for porcelain, the flames and hot gases were directed to the vault of the kiln,
downwards through the contents and through holes in the floor leading to the chimney. Typically it
would take 48 hours of firing to reach the maturing temperature, 2 to 3 hours to extinguish the fire and
40 hours for cooling. The fireman’s job was more of a skilful art than a science, as the only controls
were the dampers, and the weather and winds could have a significant effect.

Trial pieces, usually small test cups, were placed where they were accessible for removal through
holes in different parts of the kiln. They showed the fireman the progress of firing during the later
stages by their degree of contraction and translucency (in bone and hard-paste porcelain), indicating
the temperature reached. Skilled firemen managed to achieve the accuracy of 20 degrees C necessary
for successfully firing bone china. In the late 18th century wood fuel was replaced by coal, but it was
a very inefficient process, as well as unpleasant for the operators. The clean air act closed bottle
ovens in the UK in the middle of the 20th century when the more easily controlled gas and electricity
took over.

Segar cones - source Wikipedia via tinux
Measurement of temperature and time (or heat work) is critical and was the subject of much
development. Early methods, including Wedgwood’s early work on coloured clays and the shrinkage
of clay rings, leading to today’s “Buller’s” rings or discs, or the sagging of “Holdcroft bars” as used
by Bottger, eventually led to the use of universal Seger cones. These are 3 sided, slim pyrometric
pyramids made of materials from low temperature glazes to pure alumina, the tips of which bend as
the temperature increases until they are the same level as the base. There are 60 different
compositions with standard index numbers representing temperatures from 600 to 2000 degrees C.
Today thermocouples measuring gas temperature or optical pyrometers measuring ware temperature
are used in kiln control systems or as spot checks.

Saggers stacked outside bottle kiln. Image
courtesy of the Potteries Museum and Art

Gallery, Stoke-on-Trent
Another step in technology was to use “saggers” (a contraction of the word “safeguards”) that were
pre-fired, strong ceramic supports and separators so that pots could be protected further from direct
contact with the flames, as well as supported and stacked in the kiln with increased packing density
and significant reduction in damage during firing. They were typically made from 50% fireclay and
50% grog, but would only last for a few firings before they failed from thermal shock. Other ceramics
can be used but they are invariably more expensive. More recently zirconia (ZrO2), which is inert to
glaze vapours, has been used for glost kiln furniture. As it is expensive it is sometimes used as a
coating. The saggers were very carefully stacked in the kiln to ensure they would not move, as this
could otherwise cause significant damage.

Depiction of bottle kiln being stacked.
Image courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent

Chinese Sung period kiln wasters,
hare’s fur Jian ware and Qingbai bowl
- courtesy R&G McPherson Antiques
However, things often went wrong in the kiln and many examples exist of distorted vessels still
attached to their saggers. The pots were placed in the saggers that were shaped to suit the different
wares. Flat wares such as plates were placed on beds of calcined flint that did not melt in the biscuit
kiln or stick to the ceramic. Ceramic rings could be used to keep items such as cups and bowls in
shape. The saggers were then sealed with wet clay to keep out gasses and smoke.

Cups stacked in cut-away sagger.
Image courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent
As it takes so much time to stack a kiln, modern “moving hood” kilns are used. Here a portable,
large oven with large doors either end can be moved back and forth on rails over an assembly of
wares to be fired. This allows a greater utilisation of the kiln, as one batch can be assembled together
while another is being fired at the other end of the track.
Tunnel kilns are a continuous process that appeared first in 1751, but industrially in the 1920s for
lower temperature (750-800 degrees C) decorative firings and in around 1950 for biscuit and glaze
firing. Wares are conveyed slowly on trolleys from a comparatively cool region at the entrance to the
full heat at the centre, and after firing they cool gradually as they move to the exit.

Tunnel kiln showing trucks - courtesy
Worcester Porcelain Museum
The latest version (“roller hearth”) has continuously moving ceramic (mullite or silicon carbide)
rollers that transport the wares without the need for trolleys, thereby reducing the heat required. The
fixed temperature profile achieves a high quality and consistency. In early electric tunnel kilns moth
balls were used to give a reducing atmosphere!
Cracking in the kiln is caused by uneven heating and cooling rather than rapid heating and cooling.
Accordingly bone china cups can be biscuit fired in a special kiln in as little as 7 minutes without
cracking, however, plates when stacked need significantly more time. Today fast firing kilns are very

efficient to save energy and are in the form of a low thermal mass continuous tunnel that can be
brought to temperature in one hour, run for an eight hour shift, then turned off.

11.7 Glazing
Glazes are glasses that completely melt at temperatures lower than the body receiving the glaze or
any previous underlying glazes. To achieve this, lower temperatures fluxes are used, and since
combinations of metal oxide fluxes are more effective than single ones, glazes become more complex
than ordinary glass. Examples of glazes are: - for single-fired porcelain, 83% silica, 8% alumina, 6%
calcia and 3% potash, melting around 1420 degrees C; and for stoneware, 72% silica, 8% alumina,
8% calcium oxide, 4% magnesia (magnesium oxide), 4% zinc oxide, 2% potash and 2% soda,
melting around 1240 degrees C. To achieve lower temperatures, lead and/or boric oxide were
invariably used, except that now lead is avoided on health grounds. For a glaze below 1000 degrees
C a composition might be 56% silica, 20% lead oxide, 11% boric oxide, 5% alumina, 5% calcium
oxide and 3% magnesium oxide. Glazes are also ground finer than bodies, typically 80% less than 10
microns, although if ground too fine the glaze becomes very viscous and is vulnerable to peeling. To
make the glaze stick to the biscuit body it has to be fluid but not run off – in the past gums were added
to help but now synthetic polymers are used. Glaze can be applied by painting, spraying or dipping.
Sometimes hand dipping resulted in finger marks being left in the glaze. Nowadays the electrostatic
application of glaze is used that is more efficient and achieves a good quality finish.

Dipping wares in glaze. Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent and Worcester Porcelain Museum

Finger marks from hand dipping in glaze, Chinese
Jun ware - courtesy Glade Antiques
The opacity of tin oxide is due to its fine (0.4 micron) crystals reflecting the light; nowadays
zirconium oxide is used. Matt glazes are achieved by allowing slow recrystallisation of the glaze on
cooling, producing very small crystals, but glazes with large crystals are also used giving attractive
effects.

The problem of choosing a glaze for any ceramic is to achieve a match between the expansion
coefficients of body and glaze. As the glaze is weaker than the body, it is put reasonably in
compression when cooled to avoid it crazing under tension. This entails a glaze having less expansion
than the body so on cooling it shrinks less than the body and is compressed. Glaze has had a major
impact on the development of pottery bodies as it is easier to adjust the expansion coefficient of the
body by changing its composition, firing regime or fineness of the raw materials than the glaze.
Bodies having the very low expansion required for cooking are difficult to glaze and special glazes
based on Lithia, zinc oxide and alumina have been devised.
If hard-paste porcelain had a first reduction firing to biscuit at 1400 degrees C, then was glazed
with a low temperature bright glaze having a relatively high expansion and refired, the low
temperature glaze would shrink more than the body and craze. With a high temperature, low
expansion, less brilliant glaze, the first firing can be lower but the glazing firing has to be above 1400
degrees C to avoid damage to the glaze called chittering caused by its excessive compression. The
latter process is how hard-paste porcelain is fired and glazed today.
Hotel ware has a high coefficient of expansion because of its high, undissolved quartz crystal
content, so it needs a high expansion glaze. Low temperature glazes are high expansion so this ware is
fired at 1100 to 1250 and the glazing or “glost” firing is 1000 to 1100 degrees C. If this ware had a
high temperature glaze and high temperature second firing, the glaze would put the body under
excessive tension that could disrupt it to the point of causing it to break up during cooling or shortly
after.
As we have discovered previously, underglaze colours are limited in range, as prolonged heating
causes most to fade. Also overglaze enamels are vulnerable to scratching and wear, so cannot
withstand dishwashers. However, modern techniques of “fast firing” of overglaze colours at a higher
than usual temperature causes them to sink into the glaze and protect them from wear, and the shorter
time at the higher temperature reduces the fading of the conventional metal oxide colours.
Subsequently a range of higher temperature (900-1000 degrees C) overglaze enamels and special
gold preparations have been developed to suit these temperatures.

11.8 Decorating
Colour for decoration is provided by metallic oxides that are mixed with refractory material such
as alumina, quartz or kaolin for higher temperatures, or a flux for lower temperatures.

Egyptian pot containing pigments prior to
grinding UC59746 - Copyright of the Petrie

Museum of Egyptian Archaeology, UCL
The high-firing underglaze colours used on stoneware and porcelain usually give more sombre
colours compared with the lower temperature overglaze enamels. Varieties of iron oxide can give a
range from greys, greens, lavender blues, browns and yellows, depending on the composition and
firing conditions. Black is produced from a mixture of iron and manganese oxides. There are two
“bright” exceptions, cobalt for blue and copper for red, but they need very careful reduction firing
conditions. The copper is used to produce the flame-like “Sang-de-Boeff” decoration. Since the 19th
century uranium has been used for yellow, orange and red, but after 1940 the supply was cut off for
the atomic programme. Now depleted uranium is used. Chromium compounds can produce red,
brown and green.
Painting was entirely carried out by hand before the introduction of transfer printing, and even now
hand painting is carried out to embellish transfer printed items or to decorate special or low volume
pieces.

Hand painting pottery. Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
Interestingly in the early days of soft and hard-paste European porcelain there were often small
firing faults and blemishes on the surface of the pot. These were covered by careful placement of
small painted motifs over the blemish, usually small insects or flowers, typically seen on early
Meissen and Chelsea wares.

Blemishes hidden by painting, tip
of berry in Chelsea gold anchor cup
and small leaf in Derby barrel mug
Another interesting feature of overglaze enamels, particularly earlier ones, is that some of them
change colour on firing, so artists have to use considerable skill to achieve the required final colour.
In particular, getting details such as the skin colour of a face must have required great experience.
This problem also existed in painting Majolica. Today it is made a little easier as stains are used in
paints to give closer to true colours.
Standards of design were achieved by using “design books” that would be used for reference by
painters. Today a typical decoration procedure would start with the biscuit-fired body to which an
underglaze colour would be applied by transfer printing.

Page from design book for floral teaware, 1914
- courtesy Worcester Porcelain Museum

Biscuit wares - Image courtesy of the Potteries
Museum and Art Gallery, Stoke-on-Trent

Muffle kiln - Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
Next the item would be glazed and dried. The use of automatic tunnel dryers through which the
wares pass on a conveyor belt speeds up drying. The glaze is then fired. The painter applies the first
layer of on-glaze coloured enamel paint on the item that is then fired in a “muffle” kiln, (named after
the protective structure inside the kiln). The gums used in the earlier enamel paints have now been
replaced by synthetics. Further stages of painting follow, building up the depth of colour to give a
three dimensional appearance, requiring perhaps 3 to 5 enamel firings (exceptionally 10). Also
undercolours are used to highlight the final colour that might be quite different. Translucent colours
are used over lighter colours underneath to add lustre. As pointed out previously, overglaze enamels
were less durable than underglaze until the more recent introduction of fast firing. Today zircon
silicate is used as a basis for colours, and as an example a mixture of 62% zirconia, 30% silica, 3%
sodium fluoride and 5% ammonium vanadate produces blue, but varying the % of vanadium produces
greens and yellows.

Pate-sur-pate by William Pointon courtesy Worcester Porcelain Museum and
Wedgwood banjo vase - Image Courtesy
of the Wedgwood Museum
A new decorative technique was found accidentally in Sevres in the 1850’s called pate-sur-pate
(paste-on-paste), when the potters were trying to copy Chinese decoration. The technique uses white
slip built up layer upon layer to form a relief design on the porcelain biscuit body that is then glazed

and fired. It is also used on coloured bodies.
In Britain towards the end of the 18th century platinum lustre was used to simulate silverware. The
amount of platinum metal used was very small so this ware was much cheaper than the solid silver
metal alternative.

Platinum lustre dog - Image courtesy of
the Potteries Museum and Art Gallery,
Stoke-on-Trent
They also achieved a background of gold and later copper lustre, leaving “reserved” areas white
for later painted decoration. This was done by using a shellac “resist” that was painted or stencilled
over the first, transparent glaze. This prevented the lustre pigment adhering, so that the resisted
pattern remained white.

11.9 Transfer Printing
Transfer printing was a technique to raise consistency and productivity in painting pottery, both
under and overglaze. It allowed mass production techniques to be applied to ceramic decoration as
the process could be carried out by workers with lesser skills than the artists. As it is suitable for
curved surfaces it can be used on all body shapes. The designers would produce the design they
required for the decoration of the item. Transfer printing was originally based on a copper plate that
artists carefully engraved with the desired pattern or scene.

”Ted” engraving a copper plate
- courtesy Worcester Porcelain Museum
One engraved copper plate was required for each separate colour or for gilding. To reduce costs it

was usual to have one underglaze transfer print colour, mainly cobalt blue, and then subsequent
overglaze transfer prints or hand painting could be used to complete the decoration such as for
flowers, leaves and clothing. Initially the paint or gold was rubbed hard into the incisions in the
copper plate by hand. Later on the paint was often mixed with oil and heated to allow it to “flow”
easier into the engraving, and then the excess would be removed. A sheet of tissue paper, sometimes
gummed, was dampened with soapy water and pressed onto the plate to pick up the colour pattern
from it, assisted by passing paper and plate through heated rollers. When carefully peeled off, the
reverse image of the pattern in paint was transferred onto the paper.

Obtaining a transfer print from an engraved plate
- courtesy Worcester Porcelain Museum
The tissue paper was then carefully cut into appropriate pieces. The biscuit or first-glazed ceramic
object was warmed and a sticky varnish applied where the print was to be located. Each piece was
applied, sometimes using a device shaped like a bat or gummed white fabric, to the pottery body and
rubbed hard. The print had to be very carefully applied to the item, as, once placed, it was impossible
to move the pattern to relocate it. It was clearly a very skilful process. When the paint was dry the
tissue paper would then be washed off with a wet sponge leaving the paint transfer adhering to the
body. If it was on a biscuit body, that is underglaze, then it would be glazed over and fired in the glaze
kilns, whereas overglaze prints would be fired in the muffle kilns. Early on, the quality was not very
good with patterns becoming smeared, probably because the paper was too inflexible. Early
overglaze transfer printing used black, red and brown colours. Initially these overglaze patterns
tended to wear off, but this was soon overcome. The early transfer printing process was quite time
consuming and hence relatively expensive. Transfer printing was first used in England at Bow and in
1757 at Worcester. Polychrome transfer printing started in 1760 in Liverpool, and became common in
the early 19th century, and also included gilding.
The process of preparing the copper plate progressed to use photolithography, which was based on
coating the plate with a photosensitive material (resist), and exposing it to light in the form of the
desired pattern. This hardened the exposed resist but not where it was unexposed. Then the
unexposed resist was dissolved away and the copper so exposed etched with a copper etch such as
ferric chloride to form the transfer printing plate.
Silk-screen printing could also be used to apply the paint, where a stencil is made that could be
fairly crude, such as by cutting a pattern in strong paper or more accurately and finely by a
photographic process. The stencil is then supported on a fine silk or wire mesh screen, and the paint
is squeezed, using a rubber blade, through the stencil and silk onto paper.

Screen printing diagram where A is the
paint, B rubber blade, C stencil,
D screen, E frame and F pattern on
transfer paper - source Wikipedia via
Harry Wad. Screen printing equipment
- source Flickr via com bertogg
Each colour is put on individually and dried. The paint and paper is then covered by a clear
coating, the “covercoat”, originally made of shellac, but now a plastic medium. This is robust and
acts as a carrier making it easier to handle the transfer. The paper is soaked off the back of the
transfer, leaving the colour and covercoat, which is applied to the vessel surface using a sponge or
bat. The transfer is applied wet so it can still be moved within reason, which is a significant benefit.
The subsequent firing would burn off the coating and any other non-oxide colour materials. Today,
lithographic suppliers take designs and produce multi-coloured transfers on large paper-backed
sheets having the plastic cover coating together with a layer of soluble gum. They are cut up by the
operatives, soaked in water and the transfer slid off the backing paper onto the pot. Being flexible it
can be used on non-flat surfaces.
Silk-screening can be used to apply painted decoration directly on to a pot. Using a small screen
with the pot rotating beneath, a single colour can be applied. It is particularly used for single colour
business promotions such as mugs.
The latest method is by direct digital printing, using a development of the laser printer and very
finely milled powdered oxides.

11.10 Gilding
As mentioned earlier, gold is often used in decorating, a process known as gilding.

Gilder at work - courtesy Worcester
Porcelain Museum
The only metals that can be used directly for decoration are gold and platinum, as all other metals
oxidise on firing. Gilding was little used on earthenware as it was very difficult to make it stick, but it
was easier with porcelain and bone china. Gold can be used in two forms, one, “bright” gold, is
applied as a soluble compound in an oily liquid producing a thin (0.1 micron) layer. The other is
“burnished” gold, using mixtures of powdered gold or mercury amalgam, which forms a thicker layer
that is dull after firing but shiny after burnishing. To produce burnished gold, the gold, usually 22
carat, is powdered, mixed with a liquid medium, painted on in one or two layers, possibly using a
coloured undercoat of green or brown, and then fired at 560 to 740 degrees C (probably the fourth
firing on a painted item).
Also mentioned before, platinum is used for decoration as it retains its natural colour, whereas
silver does not. In the early 19th century Wedgwood used bright gold and platinum by powdering them
and dissolving them in Aqua Regia (a mixture of nitric and hydrochloric acids). Then, in the case of
gold, it was mixed with turpentine, linseed oil and flowers of sulphur and applied to the pot for firing
in a reduction muffle kiln.
Today polishing or burnishing of the initially dull gold is carried out in two stages, firstly using a
wet cloth and silver sand and secondly using a dry chamois with silver sand to achieve a high shine.
Stone burnishing, typically using agate, gives a chased effect on the gold.

11.11 Hard-Paste Porcelain
Modern British hard-paste porcelain is made of three constituents. Firstly, China clay (kaolin) that
provides the plasticity allowing the clay and water mixture to be modelled into a shape that is
retained when dried, and is relatively refractory (has a high melting point) to withstand the extreme
heat during firing. Secondly, feldspar that provides the flux to lower the melting-temperature of the
mix. The feldspar melts at about 1000 to 1100 degrees C and coalesces around the refractory
components, partly dissolving them, and on cooling becomes glassy giving the body translucency.
Thirdly, quartz, an appreciable amount of which is dissolved by the molten feldspar at around 1200
degrees C, making the melt more viscous, helping to hold the shape, reducing shrinkage and helping to
prevent the body from distorting during firing. The result after firing to 1400 degrees C is the fusion
of all the kaolinite and feldspar, the melting of most of the quartz and the recrystallisation as a matrix
of needle-shaped “mullite” crystals reinforcing the surrounding glass matrix. (Quartz as sand in the
relatively pure form melts at 1728 degrees C and is very viscous).

The usual composition is China clay 50%, feldspar 25% and quartz 25% (which is the classical
German formula). The China clay content can be increased, reducing feldspar and quartz, which will
improve mechanical strength and heat resistance, but at the expense of reduced translucency. Although
hard-paste porcelain is not as strong as bone china, it is highly resistant to shock, so is much more
suited to cooking vessels, such as the “oven-to-tableware”. The glaze on hard-paste porcelain is also
hard and much more resistant to scratching and rubbing. However, much of the late 20th century
commercial earthenware is heat and cold proof and can also be used for cooking or freezing.
The attempt to find the secret of hard-paste porcelain in Europe led to much experimentation with
different ingredients, and most factories ended up with their own different formulae. This means that
each body can have different characteristics, which also helps to determine where pieces originate
and sometimes whether they are fakes or not.
The glazing of hard-paste porcelain that has a low coefficient of expansion can be a particular
problem. In China a hard-paste porcelain object was dried in air after forming, then typically blue
cobalt was painted on, the glaze thinly applied and the whole finished with one high-temperature
firing. To achieve its exceptional qualities and appearance, firing and glazing of hard-paste porcelain
in the West is done in two steps. It is firstly fired unglazed at 900-1000 degrees C for 16 hours to
harden, which produces a porous body. During this firing the item has to be protected from dirt,
damage, smoke and direct heat. If underglaze decoration is used the item is then decorated and dipped
in the high temperature glaze and dried. There is then a second firing in a reducing atmosphere at
around 1400 degrees C for 32 hours, which completes the firing of the body and fires the glaze. In this
case significant further shrinkage takes place in the second rather than as is usual in the first and
normally highest firing. This suited the bottle kilns, as the first firing would be on the second level,
above the main firing chamber, saving fuel.

Meissen hard paste cup and saucer
The reduction firing is essential to maintain all the iron in the ferrous state (FeO) giving the
characteristic bluish colour, if oxidised to ferric (Fe2O3) yellowish stains and blisters would result.
Hard-paste porcelain glaze has the same main constituents as the body but far more feldspar and
quartz, making its melting temperature lower, but it can also contain white pigment, to reduce the
slightly blue colour of the porcelain body. Typically today the glaze ingredients have to be ground for
up to 10 days to achieve the necessary consistency. Glaze can affect the shrinkage of the hard-paste
porcelain, so if a cup is glazed on the outside only, the rim of the cup can be drawn in on firing. Hardpaste porcelain can be decorated and further fired at between 900 and 1250 degrees C.

11.12 Bone China
Bone china is a particularly British body developed in the 18th century in the search for hard-paste

porcelain. Various reasons are cited for the paucity of hard-paste porcelain in Britain, but the lack of
refractory materials with a low enough iron content for kiln furniture, short-flamed British coal
compared with continental brown coal and high fluorine content in Cornish stone discolouring wares
all may have contributed. Bone china is more difficult to manufacture as its low clay content makes it
less plastic, with a poor “green” (unfired) strength compared with hard-paste porcelain and the firing
has to be more precise (within 20 degrees C). It is remarkable that they were able to achieve this
accuracy in bottle kilns.
The exact formula for Thomas Frye’s first bone china in 1748 is not known, but the wide range of
constituent proportions that has been used was quoted by chemical analyst P. P. Budnikow as: bone
ash 20-60%, kaolin 20-45%, feldspar 8-22% and silica 9-20%. The British potter Josiah Spode
carried out significant development of the bone china body, starting production in the late 18th century.
Today bone china is almost exclusively a British product, and apart from that made by the Worcester
factory, European hard-paste porcelain has been predominantly from the Continent.
The bones used in bone china are calcined at 900 to 1000 degrees C and then ground to produce
particles less than 1 micron. The bone ash is mainly made up of calcium hydroxide and calcium
phosphate. Cattle bones are used as they have less iron contamination. The role of calcined bone as a
ceramic constituent is not fully understood, but it contributes to the high mechanical strength of bone
china, the strongest of all ceramic tableware, and to its translucency, as well as being responsible for
the particularly white colour of its body. An example of its strength was used as a marketing idea
when a racing car was supported on four Wedgwood bone china teacups.
One formula used for Royal Worcester bone china was 50% calcined bone, 25% clay, 12.5%
feldspar and 12.5% silica. To maintain a pure white body, crushed flint (especially Norwegian) is
preferred instead of sand to provide the silica. The present Worcester recipe for bone china is 50%
calcined ox bone, 25% China stone (feldspar) and 25% clay. The clay used is invariably kaolin.
Today ball mills containing very hard high-alumina ceramic balls are used to grind the raw materials.
After forming, the walls of bone china vessels could be further reduced on a lathe, as it is capable
of achieving a very thin strong body. Bone china was biscuit fired in the kiln for some 60 hours, with
a final firing temperature of 1260 degrees C, when it shrank by about 17% and became hard, nonabsorbent, white and translucent. It was necessary to have a soaking time of about 2 hours at the
maximum temperature, but the body becomes very soft at this temperature and would slump if it did
not have much more support than usual in the kiln. Moulds were used for support during firing and
ground quartz was dusted in them to help to prevent the item from collapsing.
The vessels were then glazed and refired in another kiln at 900 - 1100 degrees C for some 24 hours
– the glost firing. As bone china glaze needs to melt at a lower temperature it needs more powerful
fluxes, usually compounds of boron and lead, although it permits a greater glaze colour range. The
glaze components have to be fritted and subsequently reground into a powder before applying by
dipping or spraying. The low porosity of bone china (0.2%) makes glazing difficult and spraying is
preferred. Interestingly whereas glaze strengthens earthenware, as mullite crystals are formed in the
pores, it slightly weakens bone china.
As mentioned earlier bone china is harder than soft-paste porcelain and more resistant to chipping
than hard-paste porcelain, as it has a high content (around 70%) of fine crystals (much smaller than
those found in hard-paste porcelain) and 30% glass. Although bone china is not suitable for cooking,

it became very successful and is ideal for figures and fine table services.
More recently, using tunnel kilns, biscuit firing was reduced to 23 hours at 1235 degrees C with
about 12% shrinkage, and glost firing took place at 1100 degrees C for 14 hours. The pots were then
decorated with coloured enamels and gilding. The enamels with the same firing temperature can be
fired together; otherwise the highest temperature enamel is fired first. There can be as many as six
separate firings between 900 and 750 degrees C for 1 to 2 hours. The brilliance of enamel colours
and gilding on bone china is greater than on other porcelains. In the most modern kilns bone china
only requires a biscuit firing of between 16 and 9 hours at 1235 to 1254 degrees C. The biscuit items
are then pre-heated, spray-glazed and the glost firing takes 8-9 hours at 1104 degrees C. Each of these
improvements represents a significant reduction in energy use.

Spode bone china cups and saucers

11.13 Soft-Paste Porcelain
There is a form of porcelain called “soft-paste porcelain” that was discovered in Europe in the late
16th century, again in the attempt to discover Chinese hard-paste porcelain. Whereas hard-paste
porcelain contains a high percentage of kaolin, feldspar and silica, soft-paste porcelain contains little
or no kaolin, and the principal ingredient is a glassy frit. Compared with hard-paste porcelain, fired
in practice between 1350 and 1460 degrees C, soft-paste porcelain contains more flux and is usually
fired between 1100 and 1350 degrees C. The body is more granular as it is not as vitrified. It was
called soft-paste as it becomes much softer in the kiln than hard-paste porcelain. As with bone china
it was fired in moulds dusted with quartz. The soft-paste bodies were generally brittle and not very
robust as they could not withstand extremes of heat and cold, hence the habits of warming the teapot
before pouring in boiling water and for the same reason putting the milk into the teacup first. The
wares also tended to warp in the kilns causing high wastage. After the first biscuit or “bisque” firing,
soft-paste porcelain is then glazed and glost fired.
The first French soft-paste porcelain had a complex set of constituents, reported to be 75% frit,
17% soft chalk and 8% chalky clay. The frit itself was made up of 60% silica, 22% potassium nitrate,
7.2% sodium chloride, and 3.6% each of aluminium-potassium sulphate, sodium carbonate and
calcium sulphate. The “clay” body was not very plastic, so soft soap and gum tragacanth were added
to make it sufficiently plastic to be worked. The vessels were then fired at 1250 degrees C.
The fired body was not absorbent, so the low temperature glaze (7-800 degrees C) had to be made
viscous to fuse with it. However there were advantages with soft-paste porcelain decoration, as the
overglaze enamels mingled/fused with the softened glaze providing a unique and attractive effect that
hard-paste porcelain decorators tried but failed to reproduce. Also the lower temperatures permitted
a wider palette of more delicate tones.

Chelsea soft paste cup and saucer

Standard palette for enamels - courtesy
Worcester Porcelain Museum

11.14 Parian Ware

Parian figure by Pauline Bonepart courtesy Worcester Porcelain Museum
Parian ware was notably used to produce the small inexpensive busts of famous historical or
contemporary people, which were very popular in the Victorian period and early 20th century. It is an
unglazed but self-glazing porcelain introduced by Copeland and Garret in 1840. Minton named the
product Parian ware after the Greek island Paros, as it resembles the marble found there that was
used to make Greek statuary. It is made up of 70% feldspar and 30% China clay and a small amount
of scrap glass, and fired at 1,200-1,250 degrees centigrade. Its higher proportion of feldspar
compared with usual porcelain made it more vitreous and the surface self-glazing with a satin finish,
much smoother than biscuit porcelain. It was not very plastic so was made by “slip casting”. Parian

ware could shrink by as much as a third on firing.

11.15 Modern & Special Bodies
Modern earthenware with a very low expansion coefficient can now be confidently used for
cooking in the oven. Hotel ware is a modern form of very strong vitreous feldspathic earthenware.
Hotel ware is very popular as it is so robust and is also noted for the brilliance of its glaze. Some
high temperature pottery is based on lithia that has to have a very thin glaze fired at the same time as
the body. Steatite, alumina and kaolin also produce a body with low thermal expansion that can be
used for cooking ware. In Japan they have produced a special pottery suited to microwave ovens that
retains heat.

Coade stone lion, Westminster
An interesting ceramic was invented by Elanor Coade as an artificial stone for architectural
statues. It was produced in Lambeth during the Georgian era when Adam and Nash were making fine
houses and gardens popular, causing a great demand for house and garden statuary. The lion standing
by Westminster Bridge is an example. The figures were moulded so could be very detailed, relatively
cheap and replicable in numbers. It was made of ball clay, fine quartz, soda lime glass, crushed flint
and grog, fired at 1100 degrees C for 4 days. It weathers extremely well.

11.16 Pottery Marks
Some earthenware bear marks of identification going back to the earliest times.

Potmark on sherd of Egyptian red
vessel, late Middle Kingdom
(1,700 BC) UC7649 - Copyright
of the Petrie Museum of Egyptian
Archaeology, UC
A lot of porcelain also is marked, but little on stoneware before the 20th century except for
Wedgwood. Later marks often identify the factory, but can also be of the painter or maker, or the
shape of the piece - often numerical. Marks can be incised, embossed, painted or printed, usually on
their bases.

Manufacturers mark on base of Sevres plate
Incising and embossing on the soft clay was sometimes careless and after glazing becomes difficult
to make out. Marks can change with time and ownership helping to date pieces, although some
factories made it much easier by starting to put year marks on their wares, such as Sevres and
Worcester. The first company to use a factory mark on porcelain was Meissen, as a reaction to the
copying of their wares by the new Vienna factory. Choice pieces made for the Elector of Saxony or as
his gifts were marked AR (Augustus Rex). In 1722 it was proposed to use part of the Elector’s coatof-arms, the famous crossed swords, as the company brand, but it took until 1731 before it was
consistently used, and MPM, KPM and KPF had also been used. The crossed swords were painted
underglaze for security, but in 1731 earlier glazed wares in store had painted marks overglaze in pale
blue.

Meissen crossed swords mark
Japanese Satsuma ware that became popular in Europe in the 20th century is also signed with
decorator’s marks.

Satsuma mark or Nom of Yabu Meizan

Monogram of Edward Raby on centrepiece and
signature of John Stinton on a vase
Sometimes pieces have the painter’s signatures within the painted pattern. Unfortunately Horoldt at
Meissen in the 18th century forbade his painters from identifying themselves, although one, Stadler,
used to hide his monogram within the decoration. Edward Raby at Worcester also painted his
monogram within his designs, but with permission! Signatures are much more common in the 20th
century, for example on Worcester hand painted wares, such as the rural scenes painted by the Stinton
family.

11.17 Faking Porcelain
Porcelain faking started in earnest in the Renaissance Period as collecting took off and pieces
became valuable. In the 18th and 19th centuries, factories often copied marks of their more august
competitors, and in particular many European factories have copied the Meissen “crossed swords”
mark prodigiously. In Britain alone, companies using marks remarkably similar to Meissen and
Sevres included Chelsea, Worcester, Derby, Bristol and Caughley.

Copy of Meissen crossed swords on a saucer
by Cookworthy - Reproduced by Permission
of Plymouth City council Museums and
Archives

Surprisingly even the Chinese copied wares such as Meissen to make their exports to Europe meet
the market’s requirements.

Meissen hard paste original cup and
saucer, Chinese copy in soft paste
porcelain and copied crossed swords mark courtesy R&G McPherson Antiques

Meissen style teapot made in China courtesy R&G McPherson Antiques
In the second half of the 19th century faking hit a peak, as demands for originals could not be met.
One notable (or notorious) Paris company called Samson made from scratch a large quantity of
copies of companies’ wares, such as Worcester, at this time. Other methods used by fakers included
painting a white piece from the original factory that already has a genuine factory mark. This was
made easier in the second half of the 19th century as factories such as Meissen and Vienna auctioned
off large quantities of white ware to cover temporary financial problems. Alternatively a genuine
lightly painted piece might be embellished to increase its value.

Qianlong delicately painted teapot
overpainted probably in London 1770-90 courtesy R&G McPherson Antiques
These two methods result in widely varying quality of painting, from daubs to the product of a

skilful artist. However, knowledge of the palette of particular factories helps to detect some fakes as
forgers may use the “wrong” colours.

Samson bowl pretending to be Worcester,
but wrong shade of green
Another method was to change the marks of lesser-known factories for a more expensive one. This
can be accomplished by simply covering the mark with gold paint and painting a new mark, however
this is fairly obvious. An impression or underglaze mark can be ground off with some difficulty, and
the glaze repaired, but this leaves a depression.
One example of forgery on Vienna porcelain was the signed paintings by Angelica Kauffmann who
never painted porcelain, and another was the large scale forgery by Bohemian factories that
reproduced old Vienna wares after the factory had shut down, but the quality was not as good.

12.1 Continental Europe
12.1.1 Introduction
The vacuum left by the contracting Roman Empire was filled by Germanic, Slavic and Eurasian
migrations from the north east across Europe between 200 and 600 AD. These migrations were often
not hordes of raiders, but wave after wave of economic migrants motivated by population pressure
and lack of natural resources, causing them to look for a better life. Some resulted in relatively rapid
stable kingdoms such as the Ostragoths in Italy and Visigoths in Spain. Some migrated to lands where
it took longer to create a relatively stable state such as in Gaul and Britain. By 600 AD more or less
settled kingdoms had been created. From 1050 to 1300 AD there was a revival of long distance trade
and town expansion throughout Europe. The impact of significant events, particularly invasions, is
often reflected in pottery as the technology changes for the better or sometimes for the worse.
The Romans had introduced consistent, high quality pottery to Europe, but this technology was lost.
It is said that no ceramic ware of any note was produced in Europe from the time the Romans left until
after 712 AD when the Islamic Moors crossed into Spain. Instead, the height of early Medieval art in
Europe was probably reflected in the stonework of its magnificent cathedrals. The terms “Medieval”
and “Middle Ages” cover the same period, but there is no agreement of the start and finish dates. In
Britain some propose it started around 500 AD reflecting the withdrawal of the Romans, others
choosing 950 AD, while the end varies from 1485 (the first Tudor) to 1547 AD, attempting to pick
certain significant events. Western Europe relied on imported ceramic technology, mainly brought by
itinerant potters, some not available until as late as the 17th century. For example, in the late 9th
century lead glaze technology spread from the Middle East to Italy, France the Low Countries and on
to Britain. Throughout most of Europe apart from Iberia, any glazing on earthenware was lead based
during medieval times. The often-crude body was red/buff colour and glazes yellow, brown, purplish
or green. Lead-glazed wares took a lesser role when stoneware started to be produced in Germany in
the 12th century, and tin-glazed wares became widely available towards the end of the 15th century.
Slipware was also produced with the slip being overall or as painted decoration on earthenware.
White firing plastic clay was discovered in Europe in the 17th century, while soft-paste and hardpaste porcelain, and bone (phosphatic) china appeared commercially in the 18th century.

12.1.2 Earthenware and Stoneware
Spain

Map of Iberian Peninsula 800 AD - courtesy
Thomas Lessman, worldhistorymaps.info
The Moors who invaded Spain in 712 AD were predominantly Muslim Berbers from North Africa
rather than Arabs. They were named after the tribes living in Mauretania, present-day Morocco and
Algeria, that the Romans collectively called Mauri. The Moors introduced many agricultural products
to Spain, or “Al-Andalus”, the Arabic name for Moorish Iberia, including oranges, lemons, peaches,
figs, sugar cane, rice, cotton and silk. The border between Muslim and Christian controlled regions
was fortified with castles, hence this area being called Castile. The first major victory for the
Christians was when the Moors were suffering internal upheaval, allowing European armies to drive
the Moors out of Toledo in 1085, although the push south was slow with battles won and lost on both
sides for centuries. The Pope demanded that the Moors be driven out altogether, and the European
armies united to achieve a great success at Navas de Tolosa in 1212 AD. Eventually the Moors
negotiated to concede all of Spain apart from the kingdom of Grenada in 1248 AD. To put it into
perspective, the Moors ruled 70% of the Iberian peninsula for 375 years, 50% for a further 160 years
and they were not finally ejected from Spain until the end of the Grenada kingdom 244 years later in
1492, some 800 years after their first appearance.
The Moors introduced their Culture into Spain and developed it over these 800 years. They created
one of the most notable and magnificent ceramic wares, which are now known as Hispano-Moresque.
The principal decoration on these was colourfully painted tin glazing together with lustre pigments
originally based on the technology from Egypt. They were produced in Spain from the 13th century.
This ceramic technology of the Moors, particularly the art of metallic glazes, was perfected in Spain
and had a lasting effect throughout Europe, particularly in Italy, although tin-glazed pots also found
their way to Britain. The body of these wares was made from fairly coarse clay, fired to a pink/buff
requiring a temperature of at least 1000 degrees C, producing hard earthenware. It was covered with
a white opaque glaze made of a basic lead glaze with the addition of tin oxide in varying proportions.
Often dishes were decorated in blue (cobalt) and sometimes purple (manganese) on this pure white
ground. It was also used for wall and floor tiles that were extensively used. Less common than dishes
were the Middle Eastern albarellos or waisted drug jars that later came to bear the names of their
intended contents, generally in cryptic Latin.

Albarello with fleur-de-lys
decoration, 14th century AD
- source Louvre Museum

Hispano-Moresque lustreware 1475 AD
- source cerawiki
Lustre finish was added over the fired glaze and in the early period this had a golden yellow colour
that was derived from silver or a red colour that was probably derived from copper. The technology
of the important tin-glazed earthenware that was produced in Manises and Paterna near Valencia,
Spain, in the 14th and 15th centuries, predominantly using green (copper) and purple decoration, later
spread to, and greatly influenced, Italian potters. Many dishes from Valencia were ordered by noble
Italian families to be decorated with their coats-of-arms.
After 1500 AD tiles were made by the Moorish “cuerda seca” method, where outlines of the motifs
were drawn with manganese oxide pigment mixed with grease, preventing the coloured glazes from
mingling. This method produced deeply impressed glaze patterns, which were often complemented
with a lustre finish.

Tiled walls at Alhambra,
Grenada, and Alcazar, Seville

Sixteenth century tin glazed Spanish
tiles, relief moulded, Seville and Cuenca
- Image courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent and Set of
four tiles - source Alcazar, Seville
The Moors produced fantastic glazed tiles such as those decorating the Alhambra palace at
Grenada, built in the 13th and 14th centuries, as well as large pottery jars decorated in multicoloured
arabesque designs.High quality Moorish style leaf, arabesque and writing script decoration occurred
up to about 1525 AD, after which their influence declined because of their expulsion from Spain.
Subsequently the Spaniards continued with the tradition, but the quality declined as Spanish artists
tried unsuccessfully to copy the Kufic and Arabic motifs and they became meaningless. Later, quality
improved with animal decoration including lions and eagles, then deer and antelope. Much good
quality tin-glazed pottery was made during the 17th and 18th centuries at Talava de la Reina, Spain,
where green and purple decoration was enhanced with orange/red and grey.
The “Istoriato” style of decoration from Urbino, Italy, where production was supported by the
Dukes of Urbino, was copied by the Talava de la Reinan potters, showing the two-way flow of
technology. Tin-glazed tiles were used extensively to decorate ordinary houses. Initially thin tiles
were cut into pieces and bedded in mortar as a form of mosaic, a typically Persian technology. Today

in Southern Spain many houses are still decorated with tiles and other ceramic ornamentation.

Spanish lustre plates, 17 and 18th
centuries - courtesy Glade Antiques

House with decorated plaques,
Grenada, Spain
Italy

Proto-majolica from South Italy, 1250-1300
- source Olympia Museum
There were three major types of Italian earthenware decoration, lead, tin-glazed and sgraffito.
Most early Italian glazed wares prior to 1350 had a lead glaze. Prototype tin-glazed wares were
produced in South Italy as early as 1250-1300, using Islamic technology directly from North Africa,
following imports of their wares from about 1200.
The first documentary evidence of tin glazing in Italy was found in the Gubbio area in Umbria,
Italy, which was known to have been making Bucchero pottery in the 4th century BC. This showed
they were producing tin-glazed wares there in 1326 AD. Deruta is reported to have manufactured
such tin-glazed wares in 1290 AD. Decoration on early wares up to about 1420 AD mainly had

geometric motifs and sometimes stylised animals.

Early Deruta Albarello - source Authentic Deruta
When the Europeans captured Toledo in 1085 AD, the information in its magnificent library was
eventually brought north and subsequently reached Italy to make a major contribution to the Early
Renaissance in the early 14th century. The Renaissance did not have a specific start and end, but was
at its height from around 1400 to 1600 AD, and it was initially centred on Florence. It brought to an
end the Medieval Period. A further impulse was given to the Renaissance on the fall of
Constantinople in 1453 AD with the influx of the Culture of its expatriates. Because of the Black
Death in Italy in the 14th and 15th centuries, a lot of earlier pottery (13th to early 15th) was destroyed
as it was thought to be unclean. It is possible this same reason explains the lack of pottery in India in
favour of metal or organic utensils (large leaves as plates).
Decorative tin-glazed pottery was also exported from Moorish Spain through Mallorca to Italy in
the 13th century and called “majolica”, the old name for the island, as the Italians thought it was
produced rather than trans-shipped through there. Italian copies of “majolica” wares were first
produced around 1350 AD. The painting was initially done in two colours, green and purple. Painting
was carried out on the dry but unfired tin glaze that required great skill as the tin glaze surface
absorbs the paint, so errors could not be erased. In Orvieto, Umbria, early tin-glazed wares were
decorated with Islamic motifs in green and purple, and during the 15th century other colours were
added including blue. Decoration included masks, animals and foliage, with traces of Eastern
influence. Before 1450, potters in Florence produced majolica decorated in dark, thick blue paint in
the Gothic style, especially using oak leaves, inspired by Spanish decoration. Because tin was
expensive, some vessels had the painted designs on the reverse covered with a lead glaze, and only
used the tin glaze on the front.

Urbino plate, Castel Durante, 1520-70 AD
- source Lille Museum, Wikipedia via vassal
The best period for Italian majolica is said to be from 1440 to 1540 AD and it is renowned for its
strong, vibrant colours and most skilled artists, probably vying with the Classical Greeks for
technical competence. The albarellos (pharmaceutical jars) were particularly good examples. Also in
the 15th century, figures and groups were made using the same technology, particularly by the della
Robbia factory that was noted for its fine quality and brilliantly coloured glazes. By the end of the
15th century the colour range of green, blue and purple had expanded to include yellow (antimony),
orange (antimony and iron) and brown (manganese). White was provided by the tin glaze itself, while
red was available from iron, but not very successfully. After 1500 AD Florentine production centred
on Caffagiolo, Tuscany, where they succeeded in introducing a bright red pigment.
The colours were not the same before and after firing, so the painters needed skilful imagination to
achieve the right final colouring. Fine wares were given a further coating of a lead-based glaze
containing lead oxide, sand, potash and salt, and then fired for a third time, which improved the final
brilliance.
There were only a few shapes used for majolica, as they were mainly vehicles for painters to show
off their skills rather than for general use. Dishes were most popular for display in homes, and gailycoloured drug jars for decoration in pharmacies. The Spanish albarello shape was used for dry drugs
and a spouted jar for wet ones. Other shapes were ewers based on the Greek oenochoe and massive
jars. Classical motifs such as grotesques displaced the Gothic style.
In Italy the term majolica was used fairly loosely from the 15th century to denote all tin-glazed
earthenware with brilliant polychrome decoration. In the 16th to 18th centuries the major factories
were at Caffaggiolo, Castel Durante (Urbino), Deruta, Faenza, Siena and Venice.

Majolica charger Faenza

Urbino charger depicting Alexander and Diogenes,
16th century - source Museum of Fine Arts,
Lyon, via Marie-Lan Nguyen
The Duchy of Urbino was the main production centre for high quality majolica from 1520 AD.
Typical wares were large platters containing beautifully painted religious, historical and
mythological scenes in which perspective has returned.
This style on majolica displaced the classic style and reflected the best contemporary oil painting.
It was originally developed in Faenza in about 1500 and is referred to as “Istoriato”. Istoriato
majolica items, particularly if signed and dated (although this is rare), are ceramic “old masters” at a
fraction of the price, and the pigments will not fade. The paintings are sometimes bordered, but often
cover the whole surface as if using the ceramic as a canvas, regrettably disregarding its shape, but
producing very colourful ornaments. Some of the majolica that was made in Venice between 16th and
18th centuries reflected its international role leading to its designs sometimes copying Iznik and
Chinese Ming styles.

Majolica Albarello, Venice or
Castel Durante, 16th century
- source Burrel Collection
via Marshall46
Deruta potters were probably the first in Italy to use lustre pigments, producing some high-quality,
prestigious wares with a pale yellow tone; however, Gubbio (Urbino) became famous for these
majolica lustre wares. They were based on the Hispano-Moresque wares from Valencia that were
imported in the 14th and 15th century. The resulting transfer of technology brought the golden yellow
and the beautiful ruby lustres to Italy. To achieve the necessary reduction atmosphere, the potters fed
brushwood into the kiln during the final firing stages. The Deruta potters later sent items to Gubbio
for the lustre finish.
Sgraffito wares that were mainly made in Northern Italy around Bologna were inspired by
examples made from the 11th century by the Byzantines in the Middle East, and the manufacturing
methods used were similar to those used by the Byzantines. The leatherhard body would be dipped in
a white clay slip and dried. Designs were then scratched to reveal the body colour with a wooden or
iron tool. After the first firing a yellowish lead glaze was applied followed by a second firing. Early,
fairly crude examples were produced around the Po Valley and in Venice from the 13th century.
Initially the decoration was geometric, but in 14th century it included pomegranates and palmettes.
Sgraffito decoration became more sophisticated and popular in Italy in the 15th and 16th centuries,
partly because they were cheaper to produce than majolica, and because of additional technology that
was transferred from Cyprus. (Cyprus was ruled by Venetians from 1472 to 1570 AD). Coloured
pigments were added to embellish the incised designs under the lead glaze to produce polychrome
sgraffito ware. Colours used were blue, green, purple, brown and yellow, but they tended to run
during firing. Italian pottery development had a major influence outside Italy; not only throughout
Europe, but occasionally even Ming porcelain decoration seems to reflect Italian design, so the flow
of culture was in both directions.
Holland

The first northern European country to imitate the imports of tin-glazed wares from Italy was
Holland. Tin-glazed pottery was made by migrant Italian potters in Antwerp, in the Italian style, from
1512 AD. It spread throughout Holland, and some of the finer wares were produced in potteries
around Delft, which led to the name – Delftware. It was used for tableware and decorative items but
not for cooking.
Throughout the 16th century Dutch traders, and from 1602 AD the Dutch East India Co, imported
Chinese porcelain in quantity. As examples, in 1612 AD one ship brought 38,641 porcelain items
from Nanking to Amsterdam, and 69,057 items in 1614 AD. European imitations took off, replacing
the Italian with Eastern style decoration. The Chinese porcelain was very expensive, and out of the
reach of all except the rich. One method to imitate porcelain more cheaply was to use the Delft style
of fine tin-glazed earthenware that their potters had become noted for. Most was decorated in blue
and white, as this was the most popular Chinese imported porcelain colour scheme, although Chinese
and Japanese polychrome was also copied. Its main period was from 1640 to 1740 AD. Although the
very best wares could be mistaken for the Chinese porcelain originals, as mentioned in Chapter 8,
most Dutch still life old master paintings in the 16th and 17th centuries used original Chinese vases
not Delft.
The Dutch potters soon developed their own Dutch décor, using biblical subjects, landscapes and
seascapes. Up to around 1615 AD the potters only used tin glaze for the painted surfaces, covering the
rest with clear lead glaze. After this date they covered the whole biscuit item with white tin glaze,
then painted it and covered it overall with clear glaze, which improved the appearance making it
more closely resemble porcelain.

Delft wet drug jar 1675 AD - source
antiquezone.co.uk

Dutch Delft tiles, polychrome of ship 1760-1780 AD,
bird in cage 1780-1830 AD and house 1730 AD
- a) & b) courtesy R&G McPherson Antiques,
c) Image courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent

In the 17th century Delftware was also made in Germany, France and England (often using Dutch
potters), although it was called Faience in France and Germany, after the Italian city Faenza from
where the original wares were imported. The death of the Chinese Emperor, Wanli, and consequent
interruption of Chinese porcelain supply to Europe gave a boost to European Delft. The Dutch potters
started to use gilding on the Delft pottery around 1700 AD, requiring a third low temperature firing. A
large number of decorated tiles were also produced.
One fascinating pot that began to be made in Delft pottery also around 1700 AD was the
“bourdalou”. It is named after Louis Bourdaloue, a Jesuit preacher at the end of the 17th century at the
Court of Louis XIV. His sermons were so long that the faithful needed to place these specially shaped
chamber pots under their robes to avoid missing any of the sermons. They were also useful for long
carriage rides.
The factory and potter’s marks on Delftware are very unreliable as earlier marks were copied,
especially in the 19th century.

Dutch Delft bourdalou, 1715 AD - source
Metropolitan Museum

Dutch Delft Plate marked WK for William
Kool early 18th century - source
Guest and Gray
Another method of achieving “European” porcelain, particularly used in Holland and Britain, was
to import Chinese porcelain “in the white” or with underglaze blue decoration, then to embellish them
locally with overglaze enamelling. This was carried out several decades before locally made
porcelain was available.

Chinese porcelain from early 18th century
overpainted in Holland, tea bowl and saucer
with cherry-picker pattern, dish original erased
and entirely repainted - courtesy
R&G McPherson Antiques, and “Over decorated
blue and white plate” - courtesy Glade Antiques
The Dutch traders also brought back red, unglazed, Yixing or Yi-hsing stoneware teapots in the
17th century that had excellent heat-preserving properties favoured by the Chinese for brewing tea.
They were copied in Holland and later in England.
Germany

One of the earliest distinctively German earthenware products around 1350 AD was the stovemaker’s tile. They were moulded with relief decoration and covered in green lead glaze and built up
into the large, elaborate stoves used to make large draughty houses tolerable in the winters.

Catherine Palace heater,
18th century - source
Wikipedia via Stan Stubs
The potters then expanded into making jugs and other vessels. By the mid 16th century some potters
used clay threads in the cloisonné style to separate coloured glazes, improving the quality of the
decoration by avoiding the glazes running during firing, while others used incisions for the same
purpose. Tin glazing came into use around 1500 AD on the stove tiles, and later a number of German
potteries produced Delftware (or faience) pots. The earliest commercial one was at Nurnberg, which
started copying the Italian style. The earliest polychrome decoration on German faience was around
1690 AD by an independent decorator Abraham Helmhack. He was a glass painter, who bought

undecorated faience from the potteries, decorated it, and used a small muffle kiln at his home for
firing. A pottery at Hanau, near Frankfurt, operated from 1661 to 1806 AD. Their early wares were
decorated with Chinese motifs, and in the mid 18th century, realistic flowers mainly in blue and
purple appeared.

German faience bottle vase in Chinese
style, 1680-90 AD - source Listantiques
They also made long-necked jugs, often having pewter lids that were decorated with landscapes
and biblical scenes. Perhaps the finest 18th century faience was made at Hochst, between Mainz and
Frankfurt, which operated from 1746 to 1796. Decoration was in overglaze colours of landscapes,
figures, flowers and Chinoiserie. Hochst came under the control of the Archbishop Elector of Mainz,
who had to take over in 1778 to save it from bankruptcy.
Stoneware was developed in Europe in the Rhineland, Germany, with proto-stoneware as early as
the 12th century. Salt glazing was discovered there and used on stoneware in the 13/14th century, and
by the 16th century coloured pigments were added to produce various colours including brown,
purple and blue. Important centres were the Cologne area and Siegberg, both starting with unglazed
wares in the 14th century, and Raeren, Flanders, that started in the 15th century providing only glazed
wares. They produced tall, slender jugs and tankards with grooved bodies and splayed, often frilled,
bases.

16th century German stoneware, utility jug
- courtesy R&G McPherson Antiques,
and saltglazed mugs - source mugimages
Some of the decoration was in fine relief, quite elaborate and in the Gothic style. The thin glaze
emphasised the sharpness of the relief decoration. Motifs included oak leaves, coats of arms and
biblical scenes. Some tankards were provided with pewter or silver mounts and, as laws in Germany

following the plague required lids to be put on drinking vessels, these were added.
The most famous products were the “Greybeards” or “Bellarmines”, round-bodied vessels with
facemasks, said to be inspired by Cardinal Bellarmine who was very anti-Protestant.

16th century Bellarmines - courtesy
Louwers Antiques and E&H Manners
In the 16th century large quantities of salt glazed mugs/tankards, including Bellarmines, were
exported to Britain. Some had a mottled brown glaze known as tigerware. Tudor royals started a
fashion decorating these stoneware mugs with elaborate silver mountings. At the start of the 17th
century moulded details were highlighted in opaque tin-based colours over the glaze, the first use of
overglaze painting on pottery in Europe, with technology provided by Bohemian glass enamellers.
The earliest surviving specimen is dated to 1622. Around 1630 AD ovoid jugs were produced that
were decorated with stamped floral and leaf designs with blue and purple glazes.

17th century German tankard - source
Wikipedia via Leoboudr
Towards the end of the 17th century the decoration followed the Baroque style. German stoneware
technology was very influential in British potting, and stoneware was made in Britain in quantity from
the 17th century.
France

Lead glaze was common in France by the 13th century. Fine majolica/faience was also made in

France from the early 16th to 18th centuries. It was developed with the assistance of itinerant Italian
potters, and subjects for decoration were spread by copying engravings.

French faience, saucer from Moustiers
decorated by Salome, 1740 AD, and deep
bowl with Revolutionary subject, 1793 courtesy R&G McPherson Antiques
Various French cities were active in its manufacture, including Lyons (1512 AD), Rouen (1526
AD), Quimper and Nevers. Nevers was particularly noted for fine Baroque designs. An interesting
range of designs was by a potter called Palissy who experimented with coloured glazes from around
1539 AD as he struggled to perfect a fine enamel on earthenware. He was so poor that he had to burn
his furniture and flooring to fire his kiln! However he succeeded in 1548 AD and lived to enjoy fame
and fortune. The elite paid huge prices for his unique large dishes and ewers with their surface
decorated with grotesque reptiles, fishes and other animals in very high relief, excellently glazed in
blue, green, purple and brown.

Palissy sea life platter, 1550 AD - source
Wikipedia via Mary Harrsch
Early in the 18th century Marseilles became a centre for faience production, as was French
Strasbourg where overglaze painting was introduced about 1740 AD. Indianische blumen (Eastern
flower) decoration became popular, copied from Japanese porcelain, and Deutsche blumen followed.
Both faience and Chinese porcelain started to be used for banquet table decoration in the 17th century
that previously had been provided by confectioners working in sugar. After 1800 AD most French
potteries copied Wedgwood’s “Creamware” (also called faience fine).

12.1.3 Porcelain
The Chinese had put as much study and effort into its ceramics as Europe had put into paintings and
sculpture, so it is no surprise they achieved porcelain much earlier. Emissaries brought a few pieces
of this beautiful and delicate porcelain from China to Europe in the 12th and 13th centuries. However,

various approaches from Pope Innocent IV in the 13th century, and in 1249 AD by king Louis IX of
France, were rebuffed by the Mongol leaders, so China remained “closed”. Many more pieces were
imported once trade had opened up with Asia in the Ming period, in particular there was an
increasing trade in Chinese porcelain fostered by Marco Polo’s report of his travels to China
published in 1277 AD and his book dictated in 1298 AD (in a Genoan prison). This was the first
broad picture of China to reach the west and contained the first account of the production process for
porcelain, including his description that porcelain was “made from the crumbling earth and clay that
was left for 30-40 years exposed to rain, wind and sun”. In fact he used the name porcelain for the
first time, likening it to the translucent shell of the cowrie or sea snail. This shell was used as money
in China and he thought they resembled piglets or “porceletta” .

12.1.4 Early Porcelain Collectors
Chinese porcelain had a significant influence on European taste and hence its potters, as did
Japanese Kakiemon from the 17th century. As early as the 15th century the European nobility became
interested in collecting Chinese porcelain, one of the earliest examples being the 51 pieces of
Chinese porcelain that were bequeathed by Lorenzo de Medici in 1492 AD, many being diplomatic
gifts. Once Vasco da Gama had discovered the South African sea route to India in 1497 AD and
broken the Venetian monopoly in Eastern trade, oriental trade and hence Chinese porcelain became
more available, and was ranked in desirability alongside spices, silks and precious woods. As
Portugal became rich from this trade, Spain invaded in 1580 AD and took over the East Indian
connection. The Dutch then became a major trading nation in the 17th century and Britain in the 18th
century.
The Medici family were great collectors of oriental porcelain, but none more so than Cardinal
Ferdinando (1549-1609 AD) who became Grand Duke of Tuscany in 1587 AD. In 1571 AD he gave
16 pieces of Chinese porcelain to the Elector of Saxony, Christian I (1560-1591 AD). In 1590 AD he
gave a further 80 pieces of Chinese porcelain to his sister Isabella. Eight of his collection are in the
Dresden Porcelain Collection including two from the inventory of 1579 AD - a phoenix wine jug and
a crayfish shaped vessel, that probably represented the first documented Ming porcelain in Europe.
However, there were earlier pieces such as a Longquan (11-14th century) celadon bowl bought in the
Middle East by a German Duke and mounted in silver in the Gothic style in 1435 AD. Rulers in the
Middle East had significant Chinese porcelain collections that were the source of many early
European pieces, such as the gift of 20 porcelain items given by the Egyptian Sultan to the Doge of
Venice in 1461 AD. Depictions of such pottery appeared in paintings by Italian artists in the 15th and
16th centuries.
It was in the 17th century that nobility started the practice of putting their “coat of arms” on their
tableware, so they would send designs to Chinese potters to copy.

Chinese 18th century armorial
plates - courtesy R&G McPherson
Antiques
This contributed to the humorous results mentioned earlier when Chinese decorators were painting
objects, particularly animals, they had never seen before.

Chinese plates from 18th
century, zodiac animals and tigers courtesy R&G McPherson Antiques and
Glade Antiques
Jesuit missionaries in China set up a porcelain painting school using Christian images, but it
disappeared in the early 18th century when persecution of Christians began. Designs sent to China for
copying were not only drawings but also included models in wood, pewter, silver and faience. Some
of the ruling classes in Europe became obsessed with porcelain that was referred to as “white gold”
and they were no longer satisfied with local earthenware or stoneware products, and even gold and
silver services were not as highly prized. Courts vied with each other to build fantastic, but very
expensive, collections. They offered huge prizes to anyone who was able to find the formula for the
porcelain that was so jealously guarded by the Asians. The popularity of porcelain was reinforced by
a writer in 1562 who supported the previously mentioned superstition that porcelain would shatter if
poisoned food was placed on it, quite an important feature at the time. This superstition persisted for
some time in Europe.

12.1.5 Early Porcelain Development in Europe
Florence

As early as 1565 AD Francesco de Medici, who became the Grand Duke of Tuscany from 1574 to
1587 AD, set up an experimental pottery in the casino of San Marco in Florence to produce “Medici”
porcelain. Francesco was passionately interested in technology and actively involved in the scientific
experimentation carried out in the court workshops. In 1575 AD the Venetian ambassador reported
Francesco “had found a way of making “Indian” porcelain equalling its quality of transparency,
hardness, lightness and delicacy”, having produced a translucent “soft-paste” porcelain. Two
formulae are reported, one entailing fritting sand and saltpetre, grinding and mixing with marine salt,
soda ash, plaster of Paris and alum. This mixture was again fritted and mixed with clay and plaster.
The second formula uses a mixture of white-firing clay from Vicenza, powdered feldspar, calcium
phosphate and Wollastonite (CaSiO3) with quartz (white sand). Apparently he had help from a
Levantine that is reflected in the high-silica body (73%), aspects of decoration and glaze that also

contained calcium phosphate. This indicates the use of Ottoman Islamic techniques incorporating
calcined (roasted) bones to make an opaque white glaze. This type of body was also similar to the
12th century Egyptian clay and glaze mixture. The resultant ware was translucent but slightly glassy
and the decoration was usually underglaze blue or manganese red. However, a few were decorated in
the majolica style and could easily be confused with majolica. Production ceased in 1587 AD on the
death of Francisco. It is thought that in 1590 the collection of Medici porcelain numbered some 1,100
pieces, but only some 60 remain today. There was a gap of some 100 years before such a soft-paste
porcelain reappeared in France, Italy and Britain.

Medici, Florence, soft-paste
porcelain ewer, 1575-87
- source Metropolitan Museum
France

Before the discovery of the secret of porcelain manufacture at Meissen, near Dresden, in the first
decade of the 18th century, imports by the East India Companies tried to meet the insatiable European
appetite for this precious material. Interestingly, one of the reasons the Chinese started to export a lot
of porcelain is because very light, very valuable cargo such as tea would need the ships to be loaded
with ballast, so porcelain was useful as it was relatively heavy and had a good resale value. It was
often packed in loose tea in small cases. It is estimated that between 1604 and 1656 AD the Dutch
imported over 3 million pieces of porcelain. The record for a Dutch ship appears to be 300,000
teacups, 80,000 coffee cups, 2,000 bowls, 1,658 bottles and 187 chamber pots. In the 1700’s ships
typically carried 100 tons of tea and 10 tons of porcelain, and Sweden alone imported 11 million
items of porcelain between 1750 and 1775 AD. The pressure to redress this trade imbalance was
clearly very high.
The voyage of the French East India Company’s vessel, Amphitrite, from Canton in August 1700
AD carrying great quantities of Chinese goods, including 93 cases of porcelain, brought French art
lovers the first shop window for these goods in France. Increasing numbers of the French elite now
had “cabinets of curiosities”, cabinets and display cases that were increasingly turned over to

Chinese rarities, particularly porcelain. Philip Hainhofer, a wealthy trader in Augsburg, Germany,
invented them early in the 17th century. During the 17th century these expanded from single display
cases to whole rooms, with pieces of oriental porcelain displayed on tables, shelves, consoles and
chimney breasts, as the number imported increased.
The Grand Dauphin, Louis de France, set up two apartments containing fine blue-and-white
Chinese porcelain. Such rooms were then designed into the homes of the aristocracy by architects,
often shelved from floor to ceiling with many mirrors – the emphasis appearing to be on quantity.
Everything was made of porcelain – mirror and picture frames, panels in doors and furniture,
chandeliers, mantelpieces and floors. The probate entry of the king’s nephew, Philippe d’Orleans,
Regent of France (1674 to 1721 AD), lists countless pieces of Chinese porcelain vases, cups and
plates painted with the “arms of Orleans” made to order. Clearly there was considerable incentive for
local French potteries to produce porcelain, particularly as Louis XIV had to have silver vessels
melted down to pay for these exotic imports. Principal among the French factories that carried out
early development work on porcelain were Saint-Cloud (1664 to 1766 AD), Chantilly (1725 to 1789
AD) and Vincennes. The Saint-Cloud factory was probably founded by Parisian importers of Dutch
Delftware, the brothers C & F Reverend, to produce faience, although they were granted the first
“privilege” to produce porcelain in 1664 AD. However the Poterat family of Rouen probably
developed the first French frit porcelain in 1673 AD and was granted a patent for it by Louis XIV.
Very few pieces survive and production stopped when Louis Poterat died in 1696 AD. In 1674 AD
Saint-Cloud was taken over by P. Chicaneau, who is credited with the (re)discovery of the soft-paste
process, combining white clays with ground glass. He died in 1678 AD and his wife and son took
over, improving the body, and enabling Saint-Cloud to become the first commercial soft-paste
porcelain factory in Europe around 1695 AD. This ware was fired somewhat lower than hard-paste
porcelain, was softer and could be scratched with a file. Early wares had moulded decoration
copying Chinese prunus blossom, sometimes using underglaze blue paint.

St Cloud soft-paste cup and saucer in
Chinese blanc-de-chine style, 1730-50 AD
- courtesy R&G McPherson Antiques
From 1730 AD polychrome decoration in the Kakiemon style appeared. The wares were high
quality luxury goods often with silver mounts and were correspondingly expensive. The factory
closed in 1766 AD.
The receipt of Pere d’Entrecolles letters from China in 1712 and 1722 AD, the first published in

the “Journal des Savants” in 1716 AD, describing porcelain production triggered further
experimentation. In particular Reaumur, who invented the temperature scale used mainly in
winemaking, was almost as well known for his work on ceramics. However, his published article in
1739 AD really described a glass processed by devitrification to a white translucent form. He packed
glass in sand and gypsum and heated to a red heat for several days producing devitrified crystalline
calcium silicate that looked like porcelain, in fact he had invented the first “glass ceramic”.
Reaumur’s ideas were not taken up, but 250 years later glass ceramics are used for many scientific
applications including radomes in missiles. Another researcher, Count Louis Leon produced hard
paste porcelain around 1763-68 AD, but it is not known whether this used French or Chinese kaolin –
several pieces still exist.
The Chantilly pottery produced soft-paste porcelain in the Kakiemon style. Unusually, this was
covered in tin glaze that was replaced by a transparent one in 1751 AD. In 1740 AD they started to
copy Meissen wares, especially the German flowers.

Chantilly soft-paste porcelain, Japanese
Kakiemon mug 1735 AD, and Meissen style plate
1760 AD - courtesy R&G McPherson Antiques
The Duc de Villeroy was the patron of the smaller Mennecy soft-paste porcelain factory that started
around 1735 AD just south of Paris. It produced excellent flower painting, figure modelling and small
zoomorphic boxes.

Mennecy soft-paste porcelain, 1750-60 AD,
pot-au-jus, and jardinière with porcelain flowers
- courtesy R&G McPherson Antiques
The Vincennes factory was established in 1738 AD by a group of craftsmen from Chantilly, and
was under the patronage of the king Louis XV who also became a large shareholder in 1752 AD, In
1753 AD there was a very restrictive royal edict to support the development of the new Vincennes
pottery that prohibited the use of polychrome and gold in decoration except for the royal factory. This
forced Chantilly and others to produce porcelain in the white with a few flower sprigs in underglaze
blue. Vincennes was also patronised by Madame de Pompadour for whom it produced beautiful

naturalistic porcelain flowers mounted on branches of bronze.

Vincennes porcelain flowers - source John Whitehead
The Vincennes craftsmen produced exceptionally fine wares with superb detail in their painting
and gilding.

Vincennes soft-porcelain bowl and lid 1749-50 AD
- source Wikipedia via World Imaging
They also developed new glaze colours such as “bleu celeste”, “Turkish blue”, “bleu lapis” and
“rose Pompadour”, and started the practice of applying date marks and painter’s marks. The
Vincennes factory had a relatively short production run before it was removed to its successor factory
in Sevres in 1756 AD, and had to be rescued from bankruptcy by the king in 1759 AD. Sevres
purchased the secret of hard paste porcelain from P A Hannong of the Strasbourg pottery in 1761 AD.
Then kaolin was discovered in Limoges, France in 1768 AD and the Sevres factory started to
produce hard-paste porcelain around 1772 AD, although it was initially only used for biscuit figures.
Their monopoly on polychrome decoration was removed in 1780 AD.

Sevres gilded porcelain, cup 1770 AD,
and coffee can and saucer 1780 AD
- courtesy R&G McPherson Antiques
The high quality of Sevres was particularly apparent in the colours of its palette and technical
brilliance of its painters. Unlike Meissen where individual artists were identifiable, Sevres had more

of a “house style” and few individuals were highlighted apart from sculptor Etienne Falconet and
painter Francois Boucher. The soft-paste porcelain was of very high standard and the coloured
enamels sank into the main glaze producing a unique effect. It was also noted for it’s gilding, using a
recipe from a monk that was based on one used for illuminating manuscripts. Gold powder was
mixed with a foul-smelling solution of vinegar, garlic and gum Arabic. They also used a more
pleasant formula based on honey that was the method also used at Chelsea. At Sevres the gold was
applied in thicker layers than was used by other factories. After firing the gilding was tooled to create
patterns, then some was polished and some left matt. Cuts in the thickness of the gold created facets
reflecting light and sparkling in candlelight. In the 1780’s Sevres replaced Meissen as pre-eminent
porcelain manufacturer in Europe, and probably the best soft-paste porcelain figures of all the
potteries were made at Sevres. The supreme achievement of the Sevres factory was the 744-piece
service made for Catherine II of Russia, although George IV of Britain was also an avid collector of
Sevres porcelain.

Sevres portrait medallion of Napoleon
Bonaparte in Wedgwood jasper style
- courtesy R&G McPherson Antiques
However, the French Revolution in the latter decades of the 18th century caused Sevres great
financial problems, when it was taken into state ownership in 1793 AD. Then the new director,
Brongniant, revitalised it, and led it for nearly 50 years. They only continued to make soft-paste
porcelain until 1804 AD, when hard-paste porcelain took over. This was the year Napoleon was
declared Emperor and shortly thereafter the factory came into his private ownership. It is now back in
state ownership.
Italy

Venetian potters were aware that porcelain was made from similar materials to other ceramics.
They tried to work upwards from majolica and had tried for some time to produce porcelain based on
glass, the Venetian speciality. A Venetian, Antonio de San Simeone is reported to have made a body
close to porcelain using clay from Bologna, but nothing survives and details are lost. In the early 16th

century another Venetian made a frosted glass by adding zinc oxide to ordinary glass. Examples exist,
but again it was not pursued.
Several factories made soft-paste porcelain in Italy, including those at Doccia (founded 1735 AD),
Venice, Le Nove, near Venice (1762-1835 AD) and Capo-di-Monte.

Le Nove soft-paste tea bowl in Chinese
export style 1770-90 AD - courtesy R&G
McPherson Antiques
Doccia also made hard paste porcelain.

Doccia hard-paste porcelain
1760-80 AD, figure of
Scaramuccia from
“Comedia Dell’Arte”
- courtesy
R&G McPherson Antiques
Charles of Bourbon, son of Philip V of Spain became king of Naples in 1734 AD as Charles VII.
His wife was the granddaughter of Augustus II (the Strong), so her influence may have fired up his
interest in porcelain. After supporting much experimentation he founded the Capo-di-Monte pottery in

1743 AD making sizeable quantities of very good quality soft-paste porcelain, mainly tableware but
also some large figures.

Capodimonte soft-paste porcelain jug 1755
AD, flowers and insect - courtesy R&G
McPherson Antiques
In 1759 AD his father died and Charles became Charles III of Spain. He decided to move the entire
pottery and its craftsmen by boat to his summer residence, Buen Retiro near Madrid. From 1760 to
1804 AD the Buen Retiro factory produced soft-paste porcelain, but of decreasing quality. Hard-paste
porcelain was made there from 1804 to 1808 AD, when the factory was destroyed in the Peninsular
War. Meanwhile his son Ferdinand (1751-1825 AD) became king of Naples and restarted the pottery
there in new premises in 1772 AD. Under the direction of Venuti from 1779 AD, the Royal Naples
pottery produced exceptionally fine porcelain noted throughout Europe. Plaster busts of sculptures
found at Herculaneum were recovered from the old factory and used as models. Various services
were made for Royalty, including one for George III of England, called the “Etruscan” service. It was
presented as a gift from Ferdinand, much to George’s delight. It was thought lost until rediscovered in
a cupboard in Windsor Castle where it had been put for safekeeping! Ferdinand’s Capo-di-Monte
factory was caught up in the French invasion and Neapolitan uprising and although it struggled on, it
was sold to French investors in the early 19th century. In 1867 AD Alfonso Majello restarted the
factory named after him making Capo-di-Monte wares and it continues to today.

Capodimonte billiard game signed B Mali

Germany

In Germany, early experiments were based on glass coloured white with tin oxide, but potters
could not shape it. Augustus the Strong was Elector of Saxony from 1694 to 1733 AD and also ruled
Poland and Lithuania. The term Elector was to signify his right (amongst around 8 or 9 archbishops
and rulers) to vote for a new Holy Roman Emperor. Saxony was one of Germany’s richest princely
states. He had become an avid collector of Chinese and Japanese porcelain and admitted that his
passion had become “porcelain madness”.
In 1717 AD Augustus offered his Prussian cousin Frederick I a trade for 151 specific pieces of
Chinese porcelain from the Prussian Royal Collection in exchange for a regiment of 600 of his Saxon
troops! Accordingly the larger Imperial Chinese vases he received were later called “Dragoon”
vases. Frederick had enlarged the Oranienburg Palace, building a large porcelain room that was
covered from floor to ceiling with ceramics, joining those at two of his other palaces.

Examples of porcelain rooms, Schonbrunn
Palace, Vienna - source Bridgman Art Library
and Queen’s porcelain cabinet, Charlottenburg
Palace, Berlin - source Quintessence
Augustus was spending such huge sums buying Chinese and Japanese porcelain that he decided to
try to find a way of producing it more cheaply in Saxony. He sponsored Count von Tschirnhaus, a
Saxon nobleman and inventor who had been experimenting since 1675 AD with lenses and mirrors to
focus the sun’s rays to produce high temperatures. He started to carry out experiments on refractory
materials such as high temperature clays mixed with fusible rock. Almost certainly he had produced
samples of porcelain by the end of the century. Meanwhile, Johann Friedrich Bottger (1682-1719
AD), an apprentice in the Berlin apothecary Zorn, was an alchemist who claimed to have the secret of
turning base metal into gold. This came to the attention of Fredrick I of Prussia, and having been
warned of this, Bottger fled to Saxony in 1700 AD. However, he was seized by Augustus who held
him as a prisoner in Meissen, near Dresden. As he was having little success in producing gold, he
tried to escape but was recaptured. In 1706 AD Tschirnhaus convinced Augustus to let Bottger help
him. By 1707 AD they had developed a fine red stoneware, coloured by the ferric oxide in the
original clay, which became the precursor to hard porcelain in Europe. This stoneware was so hard it
could only be cut on a jeweller’s wheel, which was used to engrave decoration such as coats of arms
and to provide a polished finish. The red stoneware was the initial product of the first factory in 1708
AD. At the start the forms and moulded decoration were in the Chinese style, but these were replaced
by the baroque style. The first Harlequin from the Italian Commedia dell’arte was made by Bottger

using his red stoneware.

Bottger Meissen red teapot - source
Cowan’s Auctions
Also in 1707 AD clay containing kaolinite was discovered in Colditz, Saxony. There is an account
written in 1857 AD stating that John Schnorr, a rich ironmaster, was riding his horse through the
countryside near Aue, Germany, when he noticed it slowing, and looking down he saw the horse was
struggling through heavy white clay. He instantly recognised the potential of this clay as – wig
powder! Up to then wig powder had been based on flour, which with perspiration became a sticky
mess. Schnorr set up in business selling this wig powder in Dresden, Leipzig and other large towns.
The record goes on to describe how Bottger came across a packet of the powder, realised it was a
very fine white clay and was likely to improve his formula, and later found it was kaolin. To keep the
secret of kaolin’s importance, the clay was transported to the factory in sealed barrels and the Elector
banned the export of the newly discovered ingredient.
After a great deal of further experimentation with different constituents, in January 1708 AD
Bottger’s records show that, after firing, three of the seven batches came out white and translucent
rather than red. In November 1708 AD Tschirnhaus died. Bottger wrote to Augustus in March 1709
AD promising to make fine white porcelain using this local clay, calcined alabaster and quartz.
Feldspar was not an ingredient until 1724 AD. Based on this assurance Augustus decreed the setting
up of a porcelain factory in Dresden in January 1710 AD, although it was moved to Albrechtsburg in
Meissen on 6th June 1710 AD. There were huge problems to achieve consistent porcelain quality, and
there were many kiln failures. Decoration was mainly in relief, as painting proved very difficult. The
commercial launch of the white porcelain was at the Leipzig Fair in 1713 AD. Meissen wares
became the basis of the largest artistic-industrial undertaking in Europe. The earliest hard porcelain
was rather “yellowish” or “smoky”, not particularly translucent and with a greenish often-bubbly
glaze, as it contained calcium sulphate rather than feldspar, but the quality had improved by 1715.
Underglaze blue colouring was attempted but not successfully. Some examples were decorated years
later. Bottger was a virtual prisoner until 1715 AD, and under considerable pressure as
“administrator” of the factory, so took to drink and died aged only 37 in March 1719 AD.

Bottger saucer 1715 AD, decorated outside
Meissen in 1735 AD probably by J.F.Metzch
- courtesy R&G McPherson Antiques

12.1.6 Spread of the Technology
The secret of porcelain manufacture, or the “Arcanum” as it was known in the 18th century, was
closely guarded in Meissen. However, the secret of their red stoneware was leaked in 1713 AD when
the kiln master, Kempe, left to join an operation owned by a Prussian Minister, Friedrich von Gorne,
and at the Leipzig Fair in 1715 AD identical wares were displayed. In 1717 AD Claude Du Paquier,
the founder of the Vienna porcelain factory, recruited a Meissen enameller, C C Hunger. He soon
found that Hunger did not know the whole process, but two further Meissen workers S Stoltzel,
Bottger’s assistant, who also arranged for some Saxony kaolin to be obtained, and Bottger’s
stepbrother arrived in Vienna in 1718 AD. They now had sufficient of the technology for production
of its first pieces to begin in May 1719 AD. It became only the second factory in Europe to produce
hard-paste porcelain.
Du Paquier produced much fine porcelain in Vienna for his benefactor Charles VI (the Holy Roman
Emperor), who granted him a monopoly in May 1718 AD for the production and sale of porcelain
throughout the Emperors domain. His quirky designs were based on Chinese or silver shapes with
floral sprigged grounds and formal borders, and after 1730 AD also in the European baroque style.

Du Paquier hard-paste porcelain dish, 1740-44 AD
- courtesy R&G McPherson Antiques
He also produced excellent wares decorated in black monochrome. Vienna became the centre of
the spread of hard porcelain technology, partly due to the peripatetic J J Ringler who was there from
1745-50 AD and then at Hochst, Strasbourg, Nymphenburg, Ellwangen and Ludwigsburg. In 1720 AD
C C Hunger moved on to the Vezzi brothers in Venice. In the same year Stoltzel moved back to
Meissen taking with him J G Horoldt, who became one of the most famous Meissen decorators. The
Viennese Porcelain Manufactory deteriorated until Conrad von Sorgenthal was appointed director in
1784 AD, who ensured the survival of the factory. Although Meissen was the source of much
European hard paste porcelain technology, Russian (Vinogradoff 1744 AD), Thuringian (Greiner
1783 AD) and (Sitzendorf 1760 AD) hard paste porcelain was arrived at independently.
The Vezzi brother’s (Francesco and Giuseppe) pottery in Venice made hard-paste porcelain with a
slightly smoky colour from 1720 to 1727 AD, using Saxon kaolin. It had to close when the export of
kaolin from Saxony was again banned. Their wares were in the Baroque style with brownish-red as a
predominant colour, teapots being a speciality. The Vezzi pottery was a very early proponent of
underglaze blue decoration. Most Venetian porcelain was made later, in the Cozzi Pottery, using
Vicenza kaolin. It was named after the banker, Cozzi, who supported it from 1758 AD. He took it over
in 1764 AD and was granted a monopoly by the Venice senate in 1765 AD. The factory made figures
and tableware, using oriental motifs before copying Meissen and Sevres styles. They also made
majolica after 1768 and stoneware after 1781 AD. They closed in 1812 AD.

Cozzi hard-paste porcelain, 1760-80 AD,
Chinoiserie landscape saucer, and tea bowl
- courtesy R&G McPherson Antiques

12.1.7 Meissen
A great investment in artists, modellers and decorators was made by the Elector at Meissen, which
produced particularly finely decorated porcelain. The best pieces were marked AR (Augustus Rex)
as they were not for sale but for Royal use. Chinoiserie decoration was used on the earliest wares,
some in gold silhouette and later in polychrome. Early on eastern flowers (Indianische Blumen) and
Kakiemon Arita styles were closely copied and these styles persisted for many years.

Meissen hard-paste
porcelain vase in Eastern
style, J G Horoldt 1730 AD
- source Musee de Arts
Decoratif via Wikipedia
Initially, the range of early overglaze colours was limited, but when J.G. Horoldt arrived from
Vienna he created a new brilliant colour range, including ground colours. He worked as a free artist
on piecework rates, and set the character of porcelain decoration for Meissen’s first decades. He
welded together foreground and background decoration with the form of the ceramic. Specialities
were landscapes and harbour scenes.

18th century Meissen cup and saucer
As well as such detailed topographical subjects, artists used local flowers (Deutsche Blumen) as
motifs for decoration. Some plain porcelain “in the white” was decorated by independent studios
outside Meissen, called Hausmaler workshops, as well as being exported and decorated in other
countries.
One of Augustus’s architectural projects around 1715 AD was the fantastic Japanisches Palace (the
Porzellan Schloss) that was expanded in the 1720’s and 30’s to become a spectacular four-winged
oriental style palace near the centre of Dresden. The ground floor was for oriental and the first floor
for Meissen porcelain. There were 32 rooms that were colour-coded to hold different suites of
porcelain. By 1727 AD it contained some 24,000 pieces of oriental porcelain, and even the organ and
throne were made of porcelain.

Meissen cup and saucer with view of Venice and
Deutsche blumen 1740-50 AD - courtesy
R&G McPherson Antiques

Meissen saucer made 1724 AD, decorated in
Horoldt style by a Hausmaler workshop in Augsburg
in 1725-28 AD - courtesy R&G McPherson Antiques

Meissen hard-paste teapots made in 1720 AD,
decorated in Holland in 1735 AD

Chinese Kangxi export plate from the collection
of Augustus the Strong, 1700-20 AD
- courtesy R&G McPherson Antiques

Meissen cane handle modelled by J C L von
Lucke 1728-29 AD - courtesy
R&G McPherson Antiques
Little figure modelling was done at Meissen until 1727 AD when Johann Kirchner joined Meissen.
As Augustus kept a menagerie with wild animals at his hunting lodge he decided around 1730 AD to
have porcelain versions of the animals made for the Japanisches Palace. Many of these were to be
life-sized, which was very ambitious considering the technology at the time and there were many
losses and various residual faults. Two famous modellers were involved, Kirchner, who worked from
engravings, and was reputedly the finest modeller at Meissen, and Johann Kaendler, who modelled
from life, often by visiting the menagerie to study the wild animals. Augustus also used models with a
hunting theme as table centrepieces. There remain 20,000 porcelain pieces in the Dresden Porcelain
Gallery of which 200 are creatures from the porcelain menagerie. In 2005 AD two Meissen herons
sold for £3.7m. Stoneware was discontinued at Meissen around 1730 AD in favour of porcelain.
Count Heinrich von Bruhl was advisor to Augustus until 1733 and his name is particularly
remembered because a popular porcelain model was made by Kaendler of von Bruhl’s tailor riding
on a goat.

Meissen Count Bruhl’s tailor on a goat - source
my-antiques-world, konjanik
Bruhl senior was succeeded in that year by his son, who was made director of the Meissen factory.
The period up to the death of Augustus in 1733 AD is known as the “painted” phase. After the death
of Augustus, Kirchner resigned and Kaendler took over as the “modelmaster”, moving on to smaller
figures as table decorations, which became very fashionable throughout Europe. This started the
second “modelling” phase. Between around 1736 and 1750 AD he modelled 15 figures from the
Saxon court forming the “Krinolinengruppe”. At the same time he modelled a number of figures from
the Commedia dell’arte, such as Harlequin, Pierrot, Columbine and Scaramouch. Kaendler then went
on to model craftsmen, miners, peasants and beggars, setting the tone in porcelain figures for the other
factories in Europe.

Meissen figures, map seller 1748 AD by
Kaendler and hunter 1745-50 AD by Eberlain
However, Kaendler became as renowned for his dinner services as for his figures. Around 1735
AD he started to make large table services, including probably the most famous of all porcelain
services, the “Swan” service, in the Rococo style commissioned by the Minister, Count von Bruhl. It
comprised some 2,200 pieces and was made between 1737 and 1742 AD. Each piece had a swan in
relief and the Bruhl coat of arms. Kaendler is also credited with inventing the “osier” decoration,
mimicking basket weaving.

Plate from the Swan service
1737-40 AD - source Fine
Art Museum, San Francisco
via David Rumsey

Meissen porcelain 1740-55 AD, trembleuse
chocolate cup and saucer, cosmetic pot,
blanc-de-chine cup and saucer, and gold
mounted box and cover” courtesy
R&G McPherson Antiques

12.1.8 Progress in Central Europe
The Vienna factory was suffering severe financial problems, so Du Paquier sold it to the State in
1744 AD, and it became the Vienna Porcelain Factory. In 1784 AD the factory was losing so much
money the State tried to sell it but could not, so they put in a new director, K von Sorgenthal. He
revived the factory and it prospered, even outshining Meissen. At the turn of the 19th century the
Vienna school of porcelain painters was renowned, and the quality of painting in the factory, often
scenes of Vienna and landscapes, was amongst the finest in Europe. In the middle of the 19th century
styles changed and competition increased and the Vienna factory closed in 1864 AD. The Royal
Government subsequently permitted other Austrian factories to use the original moulds to make
reproductions.

Vienna porcelain, superb vase painted by Scheindler,
1880 AD, fine framed plaque, close up and reverse showing
beehive mark - courtesy M S Rau Antiques, New Orleans
As mentioned earlier J J Ringler and some of the workmen from Vienna, who knew the secret of
hard porcelain, left and moved to the Hochst faience pottery around 1750 AD. It started porcelain
production in 1752 AD alongside its faience. Various German rulers were soon sponsoring factories
producing hard-paste porcelain, including Frederick II the Great of Prussia (1712 -1786 AD).
Frederick was well known for his love of porcelain, and he commissioned Meissen to produce
pottery such as large dinner services, and visited them to give detailed instructions for designs and
decoration.
Modelling fine porcelain figures became a speciality of German factories in the 18th century. Of
particular note, apart from the previously mentioned figures designed by Kaendler at Meissen, are
those made by the Luck brothers at Frankenthal, F.A.Bustelli at Nymphenburg and the delightful little
figures of children moulded by J. P. Melchior at Hochst (1767-1779 AD).
The Hannong family set up the Strasburg faience and porcelain factory in 1721 AD, but as Sevres
had been given the monopoly over porcelain manufacture in France, Paul-Anton Hannong moved to
set up in Frankenthal, near Mannheim, Rhineland, in 1755 AD.

Frankenthal figure, Melchior
1770-80 AD - Copyright © 2011
On Line Galleries.
All Rights Reserved

Frankenthal figures, Luck 1771 AD
- Copyright © 2011 On Line Galleries.
All Rights Reserved
He took some craftsmen with him, and was supported by the Elector Carl Theodor. Paul’s son
Peter Anton continued running the Strasburg faience factory. On the death of Paul-Anton in 1760 AD,
his son Joseph Adam Hannong ran the company but it soon failed and he sold the operation to the
Elector in 1761 AD. Fine figures were made by J W Lanz, the brothers J F and K G Luck, F K Linck
and J P Melchior, who arrived in 1779 AD. Services were also produced that were well painted and
with relief decoration. The Elector moved to Munich in 1777 AD, reducing his support, and French
troops invaded in 1794 and the factory changed hands several times before it closed in 1799 AD.
Maximillian III, Elector of Bavaria, wanted to set up a porcelain factory in Bavaria, so in 1747 AD
he put Neudeck Manor, near Aue, at the disposal of F I Niedermayr and sponsored his development
work. After six years of experimentation, he was not successful so in 1753 AD the State appointed the
experienced J J Ringler to take over. A year later the first porcelain was produced. F.A.Bustelli
became “Modellmeister” in 1754 AD from which date the factory produced fine painted porcelain
figures. Between joining and his death in 1763 AD, Bustelli modelled over one hundred figures that
are amongst the finest anywhere.

Nymphenburg hunting scene
- source Burchardgalleries

In 1761 AD the factory was moved to the grounds of the Nymphenburg Palace, located near
Munich, and is still in operation there. D Auliczec followed Bustelli, producing further fine figures
including animals for hunting groups, mythological figures as well as vases and services notably the
“Perl Service”. Melchior joined in 1793 AD following his spell in Frankenthal from 1779 to 1793
AD and took over when Auliczec retired in 1797 AD.
In 1756 AD Frederick II launched a surprise attack on Saxony starting the “7-year war”, and
Augustus III and von Bruhl junior fled to Poland. Meissen influence diminished after the 7 years war,
as Frederick occupied Dresden and removed what craftsmen and equipment he could from Meissen to
Berlin. The Berlin factory had been set up by W Wegely in 1751 AD, with the support of a monopoly
granted by Frederick II, and craftsmen from Hochst and Meissen. It failed in 1757 AD, probably
because of the Seven Years War and painting problems. Encouraged by Frederick II, J E Gotzkowski
took over the factory in 1761 AD, recruited craftsmen from Meissen and successfully built it up,
producing a grey body and yellowish glaze.

Berlin 1770 AD tea canister and cover,
copy of silver version - courtesy R&G
McPherson Antiques
In 1763 AD Frederick II acquired the Berlin factory, by which time it had 146 workers, and he also
gave up control of Meissen. The Berlin factory was then known as The Royal Porcelain Factory and
became particularly noted for its tableware. By 1771 AD they produced pure white porcelain using
local kaolin. Initially the decoration was in relief derived from Meissen designs, and then they
achieved floral painting vying with that of Meissen. Berlin also copied Sevres neo-classical
decorative styles. A notable Berlin service was made in 1819 AD for the Duke of Wellington that was
decorated with scenes from his battles. The more recent popular wares are the porcelain plaques
painted exquisitely as copies of old masters and marked KPM (Royal Porcelain Manufactory).

KPM plaque,
“Ruth in a cornfield”,
late 19th century - source
Richard Gardner Antiques
At Meissen, Kaendler and Reinicke continued the Rococo style, but tastes were changing in favour
of neo-classicism and Kaendler found it difficult to adapt. In 1764 AD a French sculptor, Michael
Victor Acier was brought in to introduce new styles. Horoldt retired in 1765 AD and new, now more
commercial, decorative themes were based on Watteau (romance) and Boucher (cherubs). In 1774
AD Count Camillo Marcolini (a Saxon Minister) became director, particularly charged with
competing with Sevres. The colours achieved on the soft-paste Sevres porcelain were considered to
be superior and could not be replicated satisfactorily on hard-paste porcelain. Kaendler died in 1775
AD and with him died the great era of Meissen porcelain, although of course it continued on a par
with other European factories.

Meissen Marcolini period, 1774-1814 AD,
floral tea canister, and jasper style plaque
- courtesy R&G McPherson Antiques
Also between 1784 and 1805 AD very fine Meissen wares had elaborate gilding and minutely
detailed painting in reserved white medallions on coloured grounds.
Across Europe towards the end of the 18th century influence tended to move from sovereign’s
courts to merchants, industrialists and bankers.
Fine hard-paste porcelain was made in the Royal Factory, Copenhagen, in the last quarter of the
18th century. It produced the Flora Danica service for Catherine the Great of Russia, probably the
most famous and elaborate dinner service ever made. It was made up of 1,602 pieces decorated with

botanical motifs that took 13 years to produce.
Summarising, European porcelain in the 18th century can be classified into two major groups, hardpaste in Germany, Central Europe, Russia and part of Italy, and soft-paste in France, England and
some of Spain and Italy. England also had bone china - the distinctly different type of soft-paste
porcelain.

12.1.9 Nineteenth Century AD
The Industrial revolution had a significant impact on ceramic manufacture, particularly during the
19th century, allowing cost-effective mass production, but at the expense of handcrafted individual
character. The Neoclassical style was replaced around 1830 by Revived Rococo, but that became
over-elaborate and ostentatious, and tastes changed.

19th century Meissen rococo garniture
- source Wikipedia via ivorymammoth
A return to Renaissance styles ensued, but with it came many reproductions and fakes. However,
factories made what the customers demanded, even the Japanese after their opening up in 1857
turning whole potteries over to Western styles. At the end of the 19th century major factories had
developed new bodies and particularly new paint colours based more on scientific rather than
empirical techniques. “Art Nouveau” was the current style, followed around 1920 by “Arts
Decoratifs” (Art Deco). Various craft potters have subsequently set up small potteries, and some are
very popular, such as Bernard Leach (1887-1979) in Britain. Although most modern European
decorated pottery is no longer handcrafted, it still maintains a very high standard. However,
commercial pressures are threatening the existence of even the greatest.

12.2 Britain
12.2.1 Introduction
On the collapse of the Roman Empire and the withdrawal of Roman legions from Britain at the end
of the 4th century, enormous changes took place. During the three centuries of Roman occupation, the
Christian Romano-British had been protected from the Picts and Irish, and the population had become
very sophisticated. They followed the Roman way of life and absorbed their technology, including
roads. For example, the elite would have lived in villas, some having under floor heating and mosaic
floors. Suddenly they found themselves with much reduced defences and crumbling civilisation, as the
Romano-British culture and political life were overwhelmed. Whereas in Gaul and Italy there was a

more orderly integration of natives and invading “barbarians”, in Britain the latter took over by force.
During their time in Britain, the Romans had considered the pagan Irish to be “uncivilised”, having
no roads or towns, and they called Ireland “Hibernia - land of winter”. On the withdrawal of the
Romans, the Irish attacked the British coast taking thousands of people as slaves, one of which was a
16 year old youth called Patrick – later Saint Patrick. At the same time the Picts in Scotland attacked
Hadrian’s Wall. Towns had to be abandoned, others built rushed fortifications, the economy collapsed
and coins were melted down. Pagan Saxons, Angles and Jutes, tribes from Germany and Denmark
who had never succumbed to the Romans, arrived from the Continent. They were possibly initially
invited in to fight the Irish and Picts, but as the British had no money to pay them they reverted to
invaders, killing many natives. A new language came with the Angles – English – displacing the
Celtic-based Brethonic. Industry declined, together with the administration. Literacy fell sharply and
historic records were practically non-existent for some 250 years until the 7th century, hence the term
“Dark Ages”. Building in stone ended and Anglo-Saxon kingdoms were formed in East Britain
pushing out native Celts. Anglo-Saxon is a term embracing Angles, Saxons, Frisians and Danes.
However, Anglo-Saxons did open up diplomatic relations with the Continent. The indigenous British
people were divided into those being squeezed into the remote areas of Britain, becoming slaves,
leaving for the Continent or becoming absorbed as Anglo-Saxons.
Within 50 years of the departure of the Romans, Christianity was abandoned in Britain, as the
Anglo-Saxons were pagans. However, in marked contrast, over this time St Patrick had converted the
Irish to Christianity! He set up Christian monasteries that were particularly important at the time as
they were centres not only of faith but also of ideals, learning and invention, and formed a base for
craftsmen, including potters. As an example of the ingenuity of the monks, the first tidal mill in the
world was attached to an Irish monastery. Irish monks then took Christianity back into Continental
Europe, building many monasteries. St. Augustine arrived in Britain in 597 AD and started to convert
the Saxons, and Christianity spread from Kent and Northumbria throughout the country over the next
100 years. Stone churches started to be built after 650 AD. The Vikings were somewhat later raiders,
who particularly attacked the East Coast from 880 to 911 AD.

12.2.2 Earthenware
Once the Romans had left in the late 4th /early 5th centuries AD, little notable pottery was produced
in Britain for centuries. In fact British pottery reverted, and potters produced cruder wares,
sometimes with naïve inlaid, relief or slip decoration. Little effort was made to hide the
manufacturing method so ridges are often evident. Native and Anglo-Saxon potters produced these
handmade pots as local cottage industries until the 12th century, using few and simple tools and
developing much slower than on the Continent.
In the Anglo-Saxon Pagan Period (400-650 AD) most pots discovered have been cremation urns,
either for the ashes or accessories, mainly made by the Angles. In the 5th century stamps were
introduced for decoration, made from bone or antler. Typical motifs were the swastika, the symbol for
Thunnor the god of thunder, chevrons and panels of vertical lines. Vessels were thick-walled, coarse,
grit tempered, mainly black, bag shaped with few lids, probably fired on a bonfire.

Anglo Saxon cemetery bowls for cremated
bones, 550-650 AD - Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
In the 6th century AD they made bi-conical urns or ones with a pedestal. Decoration included
bosses (round protrusions), together with incised arcs, zigzags and triangles, and bands of dots or
stamped motifs including swags. There were clearly links with the Continent that had similar wares.
In the 7th century AD they produced tall vessels with high necks, most undecorated, all recovered
from graves. A serpent-like decoration was used, probably the “Wyrm Dragon” who protected
burials. Some wheel made pots were imported from the Franks, although neither the early AngloSaxons nor Celts used the potter’s wheel.
There were seven major kingdoms in Britain in the Middle Anglo-Saxon period (650-800 AD),
including Mercia, Wessex and Northumbria. Trading centres came into existence and coins were in
use to ease trading. Pottery was increasingly related to settlements rather than cemeteries. Many pots
were still hand made by coiling, but the slow, hand-turned potter’s wheel reappeared. (The fast wheel
reappeared in Northumbria in the middle of the 9th century AD, but its use was not universal until the
late 12th century). Vessels were still thick-walled, but updraught kilns had been introduced, improving
firing. There were still imports from France, mainly via Northumbria.
In the late Anglo-Saxon period (800-1066) their kingdoms coalesced into England, bringing in
urbanisation, literacy and culture on a par with the Continent. Alfred the Great negotiated with the
Danish Vikings and traded an area of Eastern England (the Danelaw) for peace. The fast wheel was
introduced and spread during this early medieval time. Common wares were cooking pots, often
having sagging bases, with rouletted decoration as lines of diamonds, squares and rectangles.
“Shelly” ware was produced from Roman to late Anglo-Saxon times. It was so-called as the temper
was predominantly crushed oyster shells.

Late Saxon, 900-1160, shelly ware
pitcher probably from Oxford
- courtesy © Museum of London
Extensive kilns were found in Stamford, one of the five fortified Danish Viking Danelaw towns,
where crucibles, lamps, large storage vessels with multiple handles, pilgrim flasks and strainers
were also made. They produced one of the earliest home-developed glazed wares in Britain from the
9th to the 13th centuries. Called “Stamford” ware, it was a lead-glazed earthenware that had a hard
whitish body with a translucent greenish/yellow glaze. Notable forms were spouted jugs, pitchers and
small bowls. Stamford ware is probably the most widespread of pottery of this period, and has been
found in Canterbury, the Welsh Marches, Durham and in the 13th century Aberdeen and Perth. It was
probably spread by coastal and river boats, and (carefully) in the bags of travellers. The Medieval
spread of wares often follows coastal and river routes as exemplified by “Scarborough” ware
distribution, but as the volume was quite low it does not indicate organised trading. Winchester
pitchers also had a clear lead glaze applied, together with rouletted decoration. Particularly large
glazed ones appeared in the 11th century, and its early development was probably helped by its royal
connection. During the late Anglo-Saxon period, items such as large amphorae were imported from
the Rhineland and France, and increasingly after 1066 from Normandy.
Before the Norman invasion in 1066, Britain was peaceful and prosperous. After it there were
many social, political and economic changes. There were considerable advances in building
technology, seen in castles and cathedrals. However, although there had been an increase in the use of
pots in cooking from the 9th century, possibly due to more stewing and boiling of food, pottery
technology was static. They carried on making Anglo-Saxon-style wares into the 12th century, and it
wasn’t until after 1150 that Stamford potters used a new shiny green lead glaze coloured with copper.
Jugs became more popular as drinking habits changed, partly due to the increased popularity of wine.
Jugs and pitchers were also used for water and milk in the kitchen.

Medieval pots from Cambridgeshire and
Oxfordshire - Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
Mugs imported from the Continent were widely imitated, especially French ones, using white
bodies and rich green glazes, and white painted decoration was fashionable. In the late 13th century
the potters used higher-temperature, better-controlled kilns, and the ratio of temper reduced as better
materials were used. The use of reducing, multi-flue kilns resulted in high-fired earthenware, near
stoneware, bodies. Very ornamental baluster-shaped jugs as well as tripod pitchers were fashionable
having barley sugar twisted cables of clay pressed onto their surface. Other decoration was foliage
patterns, horseshoes and brooches together with human bearded facemasks and even relief figures of
knights on horseback that were luted onto the bodies, mainly on the shoulders of vessels. Vessels
were also incised and rouletted.

Medieval table and kitchen pots, white
central jug is French, 1260-1350, others
(incl. facemask) made in London area
13-14th centuries - © Museum of London
Cooking ware came in a wide range of form and size, some having capacities between 7 and 11
litres. Storage vessels were larger, one of 60 litres was found in Kent and some Thetford ware
vessels were much larger. These vessels would probably be formed by coiling and finished on a
wheel. Analysis of residues left in the pores of the vessels indicates that meat stew, cereal gruel with
vegetable oil and milk products were prepared in them. The use of trivets to hold the pot over the fire
and ceramic pots inside large metal ones for steaming has been illustrated in contemporary drawings
from the 14th century. One medieval recipe had a tall jug filled with sausage mixture, its mouth sealed
with canvas, placed in a cauldron to simmer. When cooked the jug was broken open, the sausage
basted with batter and roasted on a spit until a golden colour.

14th century Penn tile
fragments - courtesy Wycombe Museum
Up to the 14th century only three forms of pottery vessels had been at all common, cooking pots,
bowls and jugs. Then some imported wares became popular such as stoneware drinking jugs and
tankards that started to arrive from the Continent.
Ceramic floor tiles were used in great quantities in the medieval period. Encaustic (burning
pigment) tiles were popular as they were decorative and hard wearing. They were made by carving
the required pattern in a wooden block that was pressed into the wet tile to form indentations. These
were then filled with a contrasting coloured clay, often white pipe clay, glazed and fired. In 1351 an
order for 5,000 tiles at 8 shillings per thousand was received by the potters at Penn,
Buckinghamshire, for Windsor Castle.
Towards the end of the medieval period (14/15th centuries) two wares of note were “Midlands
Purple” and northern “Reduced Greenware”, both reflecting the final glaze colour. The glaze on the
Reduced Greenware was yellow when applied and green when fired. Elsewhere, apart from clear,
other colours used were honey and dark brown. Generally in the medieval period the colours
available for glaze were derived from iron and copper oxides in clays providing yellows, reds,
browns and greens together with white, but not blue. Glaze was sometimes dripped or splashed on,
often on just the upper part of the vessel. In some regions shell was still used for temper. Coloured
slips were used, sometimes inscribed to give a two-colour effect. Applied pads, sometimes stamped,
and added strips were used to produce more complex designs. Sometimes strips were applied around
the circumference of vessels to help lifting. A characteristic design at this time was for cooking pots
to have multiple strap handles, and some of these handles have stab holes that were made to aid
drying prior to firing.

Medieval jug with stab and thumb decorated
handle, late 12-mid 14th centuries
- © Museum of London

Sussex white ware pipkin, 16th
century - source Hampton Court
Less usual shapes were chamber pots, moneyboxes, skillets (frying pans) and pipkins. Pipkins
were cooking pots with a handle and spout, often with short tripod legs, and rather like a saucepan.
Small versions were probably ladles. Spouts were pinched, sparrow-beak or tubular with a septum
or bridge support. Early shapes were copies of imported wares or designed by immigrant potters.
Some cooking pots were glazed on the inside rather than the outside to reduce seepage and others had
rims frilled like piecrusts. Mortars were used to grind meat and spices, and although many were stone
or metal some were ceramic. Several examples exist of cheap pottery copies being made of metal
items used by the rich. Unusually, some wares were inscribed on the base with the name of the maker
or buyer. There was a good two-way flow of wares between Britain and the Continent. Imports were
red painted wares, fine red-bodied wares with a white slip and shiny glaze, as well as two types
from Gascony related to the wine industry. One was a thin-walled white jug with green mottled glaze
and the other had unglazed polychrome decoration with shields or birds.
A significant change in the 14th and 15th centuries was that although many potters had worked in the

monasteries receiving appropriate support, with their closure they had to find an alternative way of
life, setting up in villages and towns.
After the 14th century new shapes of metal vessels took over from some pottery, mainly for
cooking, usually using cast iron. This is evidenced by the lack of soot on the base of some later
earthenware pots. Cooking habits changed, with the kitchen removed to the end of a building rather
than the middle, having metal pots suspended from the chimneypiece. Some pottery copies of these
cooking pots were made subsequently. Pottery cisterns with bungholes became popular – probably
used to brew beer or ale that became common in the 15th century as brewing increased. Some inroads
were made in pottery drinking cups, replacing earlier wooden or even leather ones. Puzzle jugs and
cups were also introduced. In Cornwall they produced some flat bottomed cooking wares with high
parrot beak shaped projections to protect the string used to suspend them over the fire, pointing to the
use of immigrant potters from the Low Countries.
The 16th and 17th centuries roughly covered the reigns of the Tudors and Stuarts. Prior to Henry
VIII (1509-1547) few ceramic pots had migrated from the kitchen onto the dining table, but there
would have been jugs in the buttery/serving area. During his reign, reasonable quality moulded and
incised plates of whitish clay covered in green glaze were introduced replacing wooden platters and
trenchers (carving and serving boards). Also ash wood cups were replaced by pottery ones at the Inns
of Court in his reign. “Clay” pipes were made in huge quantities as tobacco was imported from
America. Chafing dishes became popular to hold food dishes above glowing charcoal, equivalent to
modern “hostess trolleys”. “Tudor Greenware” was used to produce many shapes including inkpots,
moneyboxes, stove tiles, watering cans, candleholders and vessels to distil brandy.

Tudor watering cans, left one having perforated
base operated by thumb on top
- © Museum of London

14-15th century English tiles, Lancaster Abbey,
Derbyshire white clay inlaid with copper/lead
glaze, wooden stamp and white clay inlaid, and
relief pattern using stamps and tools - Image
courtesy of the Potteries Museum and Art
Gallery, Stoke-on-Trent
The stove tiles were typically 13” x 10”, hollow and green glazed. Floor tiles were used
extensively in buildings, based on red and white firing clays. Fuming pots were commonly used to
overcome medieval smells. They contained herbs and spices heated by charcoal. Another interesting
ceramic item of the Tudor Period was used to cover a fire overnight to prevent sparks flying out. This
was called a “Couvre-feu”, which led to the English “curfew”. “Cistercian” ware had a shiny dark
brown or black glaze over a reddish body and was used for jugs and tall cups, some with multiple
handles called “tygs”, probably after the Anglo-Saxon word for “object made of clay”, some were
decorated with white slip or incised with horizontal lines, rosettes or stag or goat heads. The addition
of iron to the glaze produced shinier “Midlands Blackware”, which spread throughout Britain and
was still used to make bread bowls to the end of the 19th century.
Although tin-glazed wares had been imported into Britain previously, tin-glazed earthenware
(Delftware) started to be made in Britain around 1550 AD, causing lead-glazed wares to decline. It
appeared in Norwich in 1567 and London in1570, assisted by migrant Dutch potters driven out of
their own country by religious persecution. Records show potters from Antwerp worked in Aldgate,
London in 1571. It was the first “white” pottery to be made in Britain and featured drug jars and tiles.
A notable area of production, particularly when Delftware became popular in the 17th century, was
south of the Thames in London, producing mainly blue and white, but some polychrome, Delftware.

Tin glazed pot
- source Hampton Court

English Delftware 1660
- courtesy E&H Manners

Mallingware jug
- source web via “nautarch”
Some early Delftware jugs were called “Mallingware”, after a church in Kent where one was
found. Some were coloured turquoise and others probably mimicked tigerware having a blue ground
flecked with orange. Many have pewter or silver mounts.
Wine bottles were also produced with the name e.g. Sack, and the date painted in blue. One pottery
was in Southwark, where a Dutch immigrant potter C. Wilhelm set up the “Pickleherring” factory in
1618. It was influenced by Chinese Wanli blue and white ware with birds amid flowers. Other active
locations were Lambeth and Fulham.

Fulham pottery and 1860 lobed plate from
Lambeth - source amandabhslater, and
courtesy Juno Antiques

Blue dash chargers – group of five,
Image courtesy of the Potteries Museum and
Art Gallery, Stoke-on-Trent and William of
Orange 1690 source web via nautarch
There were also potteries producing Delft in Bristol (1645) and Liverpool (1710) as well as in
Staffordshire. One impetus for its popularity was because Charles I (1625-1645) like Louis XIV
(1643-1715) had to send their silverware to the mint for coinage to pay their armies, so they needed a
supply of good quality, inexpensive Delftware to replace it, prior to porcelain being available
locally. A second impetus was because at that time Britain was not producing much other art of
particular merit. Some large polychrome dishes/plates (chargers) were made from 1600 featuring
borders of blue dashes – the “blue dash chargers”.
In the second half of the 17th century these British Delftware chargers became popular and
featured, amongst other designs, a portrait of Charles II (1660-1685) or Adam and Eve. Although
rarely marked, some Delftware was dated making it particularly collectable. Towards the end of the
17th century Delft tableware was produced and polychrome painting increased in popularity. Delft
production peaked around 1750, but production continued in Lambeth until 1846. In the mid 18th
century overglaze painting was introduced on tin-glazed wares, but Creamware started to supplant it
towards the end of the 18th century.
One of the major developments in the 16th and 17th centuries was slipware. This was based on a
red-bodied earthenware with decoration of dotted and trailed slip, initially directly on the body of the
pot but later on a slip ground. Some Wrotham, Kent wares, notably tygs, bear dates and potter’s
initials; and London ones, mainly dishes, bear religious scenes and sometimes puritanical
inscriptions. A famous area for the production of decorative and functional pottery in Europe is
around Stoke-on-Trent in Staffordshire, England, hence the term “The Potteries”. This is mainly
because it had a good supply of suitable clay (except white) and coal for the kilns. Initially farmers
and smallholders made pots as a sideline, digging and firing the clay themselves. Pottery making in
Staffordshire took off in the 16th century producing domestic pots for local yeomen and agricultural

workers, also usually decorated with dotted and trailed slip. In the 17th century it became a major
centre for slipwares and from around 1660 very elaborate vessels were made mainly having a creamy
yellow ground, with a brown pattern including combed zigzags and swirls. Large dishes were
decorated with dots of light coloured slip outlining the main design, called “jewelling”. Wares also
included beautiful, now rare, slipware by Ralph Toft and a relative Thomas Toft, who were active in
Burslem around 1675. Slipware was produced in Staffordshire until the end of the 18th century.

Example of large pottery, Worcester from
the back gate 1895 - courtesy Worcester
Porcelain Museum
Multi-flue bottle kilns sprang up like forests in areas having major pottery industries, such as
Stoke-on-Trent. Moulding was preferred to manually intensive wheel throwing, using biscuit or
plaster-of-Paris moulds. When used, wheels were turned mechanically. They allowed more consistent
body forms with thinner walls. At the end of the 17th century Galena (lead sulphide) was replaced by
Litharge (lead oxide), which produced a shinier glaze. Slipware decoration became quite complex,
for example, illustrating King Charles II hiding in a tree or St George on horseback. Most utilitarian
pottery in the 18th and 19th centuries was red bodied with yellowish lead glaze. However some black
glazed wares continued, some with white decoration. An interesting item was a pottery insect trap
having an unglazed “road” leading to a glazed “well” to be filled with an aromatic liquid to drown
the intrepid visitor.
From the 17th century to the present, Staffordshire potteries exported wares throughout the world,
particularly the blue-and-white ware of the 18th century. Thomas Whieldon (1719-1795) started his
factory in 1740 in Fenton Low, Staffordshire, around the time when there was a surge of growth in the
Staffordshire potteries. These potteries flourished in the 18th and 19th centuries and in 1800 there
were around 150 different ones. Whieldon took on Josiah Wedgwood as a partner from 1754 to 1759.
Other great potteries were founded there around this time, including the one by John Davenport that
started in 1765 and survived for 100 years. Their wares included mottled Whieldon ware, colourful
lead-glazed earthenware figures and early “Toby Jugs” by Ralph I (1715-72), Ralph II and Enoch
Wood, and the various wares of Josiah Wedgwood. Another famous Staffordshire potter was Josiah
Spode, who started as an apprentice in Thomas Whieldon’s factory from 1749 to 1754 and set up on
his own in about 1767.

Collection of Maling pottery
It was not only Staffordshire where potteries flourished. The Maling pottery started in Sunderland
in 1762, moved to Newcastle-upon-Tyne in 1817 and finally closed in 1963. It started in utility
wares, but developed a way to make containers, such as marmalade jars, economically by machine.
Maling became very successful and claimed to be the largest pottery in the world. They expanded into
decorative lustre wares, called locally “pitman’s Derby”.
In the early 19th century porcelain and stoneware became sufficiently inexpensive and of good
quality that Delftware potteries died out. However, in 1851 Minton restarted the craze for majolica,
with the demand this time mainly from Americans. They introduced tin-glazed wares such as teapots
shaped as tortoises and monkeys, dishes formed as large carp and amusingly decorated pie dishes, all
in bright colours. They also used it for domestic items such as very decorative garden seats and
umbrella stands. Persian designs were also copied.

Minton’s majolica - courtesy Skinner Inc
Nineteenth century Japanese ceramics also had an impact in the west from around 1859 but
particularly in the Meiji Period when its new young emperor embraced international trade in 1867,
the date of the Paris exhibition. From then no international exhibition was without its display of
Japanese art, and it made a significant contribution to the Aesthetic Movement and Art Nouveau.
Highly decorated cream coloured Satsuma earthenware, with much gilding, became popular in the
west, although within Japan their taste was more minimal. The Worcester potters picked up on this
style producing pottery with much gilding and piercing.

Satsuma vases, central one illustrating
tea ceremony

12.2.3 Stoneware

Salt glazed stoneware Bellarmine,
Cologne 1550 - courtesy
E&H Manners
Stoneware had been imported from Siegburg in the Rhineland from the 14th century, and stoneware
mugs in the 15th century. Bellarmine jugs were imported in the 16th and 17th centuries and can be
dated by the style of the facemask. As Delftware was fragile and chipped easily, from the 16th century
British taverns had been importing significant numbers of the tougher Rhineland salt-glazed
stoneware. It was often coloured brown with relief decoration highlighted in blue and purple.
In the 17th century development work to manufacture stoneware began in Britain. Francis Place
(1647-1728) was a painter and engraver in York who experimented with ceramic bodies in his
workshop. There is a black and brown marbled coffee cup with a grey stoneware body made by him
in the Victoria and Albert Museum. Around 1670 John Dwight gave up his job as an ecclesiastical
lawyer to become a potter in Fulham. He learned the salt-glazing process, and he produced good
copies of Bellarmines and bottles in brown salt-glazed stoneware having a marbled finish and
stamped and applied ornamentation. His formulae are thought to be based on German Cologne ware.

He also produced the earliest British pottery figures. Charles II had granted him a patent in 1671 to
make “transparent earthenware” meaning porcelain, which was his main intention, and this is the first
recorded evidence of an attempt to make porcelain in Britain. However, what he developed seems to
have been not so much “transparent” stoneware but frit porcelain two years before Poterat in France.
Other stoneware production centres at this time were Bristol and Nottingham. Nottingham wares had
thin walls, did not have a mottled finish, but they often had inscriptions and incised patterns. They
also produced a bear-shaped mug on which the fur was produced by sprinkling clay crumbs onto the
surface. Staffordshire stoneware was often glazed solely on the top part of the vessel.
The British East India Company had been formed in 1600 but focussed mainly on India. In 1669
their first shipment of tea to Britain from China also contained some of the Chinese red Yi-hsing
stoneware teapots (considered to be porcelain at the time) that became much sought after for tea
making in Britain.

Yi-hsing or Yixing teapots - courtesy
R&G McPherson Antiques
Interestingly there was confusion over the origins of imported wares as the respective “East Indian
Companies” shipped them, so the popular “Indian Boy” pattern actually depicted a Chinese boy!
John Dwight took out a further patent in 1684 on the technology for his replacement of Yi-hsing
ware. At this point the Dutch Elers brothers, John-Philip and David, previously silversmiths, also
brought the red stoneware technology to Britain from Delft. They found an excellent seam of red firing
clay in Staffordshire and started to make red stoneware, decorated with stamped reliefs often of
prunus blossom. Dwight sued them, Morley of Nottingham and Aaron, Richard and Thomas
Wedgwood for breach of patent, but came to a compromise agreement with them. However, it appears
from records that Dwight did not exploit his red stoneware patent commercially from his own factory,
although stoneware manufacture continued at Fulham after his death, and was copied elsewhere. The
inefficient hand-made manufacturing methods used by the Elers caused their pottery to fail financially
in 1698, even though towards the end of the 17thcentury they introduced more efficient slip casting
and lathes to finish their red stoneware.

Staffordshire red ware coffee pot with
sprigged decoration, 1800 and teapot, 1760
- Image courtesy of the Potteries Museum
and Art Gallery, Stoke-on-Trent
As mentioned previously, lathes were also mentioned in Aaron Shaw’s inventory in 1714, and

Isaac Marsh had a turning house in his works in 1732. The technology of red stoneware seems to
disappear, and from 1720 Staffordshire potters made lead-glazed red earthenware copies instead,
which by the 1740’s had become very good quality. They were press-moulded or wheel-made and
decorated with “sprigged” ornamentation and with pseudo-Chinese seal marks. By 1750 red
stoneware reappeared that was high-fired, very hard and thin, and used for a range of tableware
having relief plant sprig decoration, but the red ware petered out around 1800.
White salt-glazed stoneware was made in Staffordshire, Leeds and Derby around 1690 as a
substitute for porcelain, initially using a grey ware dipped in white slip, then after 1720 made of
imported white clay with calcined flint as temper that produced a hard and light body. This ware
dominated the market until indigenous porcelain and Creamware became widespread in the 1770’s.
White stoneware was wheel thrown and finished on a lathe. From about 1730 to 1775 wares called
“scratched blue” were incised with floral motifs and highlighted in blue. Press moulding was used
from the 1730’s, using metal, wood or fired clay moulds together with slip casting. Later moulds
using plaster of Paris improved the quality of decoration, and piercing appeared. While some
stonewares were left white, others were decorated to imitate Chinese imports using enamelling and
gilding. Thomas and John Wedgwood subsequently became the major manufacturer, after Aaron, their
father, died in 1743.
From the end of the 17th century there was a neo-classical revival, partly influenced by the
discovery of Pompeii. Vessels brought back included some made from semi-precious stones
provoking the imitation of stones such as agate. Thomas Whieldon was probably the first exponent of
agate and marbled ware, which was made between 1725 and 1750. This was achieved by using clays
or slips of differing colours. Slabs of different coloured clay were laid on top of each other and
beaten to form a striated mass of clay, or a lathe was used with slips to produce the marbling effects.
Early versions were salt glazed and later ones had a clear lead glaze. Visually attractive fine pottery
had become a status item in Britain.

Mason’s ironware shallow dish and
manufacturers marks on base
William Turner was the first successful manufacturer of “Ironstone China” in 1800 at the Lane End
Pottery. It is a dense heavy form of vitreous earthenware, near to fine stoneware containing white
clay, feldspar and glass frit, fired around 1100-1200 degrees C. His patent was transferred to Spode
in 1805, but Charles James Mason, who obtained a separate patent in 1813 and coined the name
Mason’s “Ironstone” China, made the ware popular. Mason’s formula used Cornish white clay,
ironstone slag (from blast furnaces), flint and a little cobalt oxide making it bluish-white. His
decoration used underglaze transfer printing with colourful overglaze enamels.
Around 1850 slip casting was used to produce white or brown salt-glazed, relief-decorated
stoneware jugs and teapots. Doulton was a major stoneware manufacturer that was started by John
Doulton in Lambeth in 1815, producing solely utility wares. His son Henry joined the company in

1835, was very ambitious and grew the company, still in utility pottery. Based on this success he
moved into decorative wares and won international acclaim. After 1860 Doulton copied 18th century
brown stoneware, made figures and incised vases with decoration such as those illustrating animals,
particularly horses, by artists such as Hannah Barlow.

Doulton vases by Hannah Barlow, 1898, and
floral edged plate signed E Percy
In 1877 Henry moved to Burslem in Staffordshire and Doulton became one of the finest pottery
producers in the world. In the 20th century Doulton figurines became particularly popular collector’s
items.

A collection of Doulton figures
Another Lambeth pottery owned by the Martin Brothers produced very amusing, grotesque
stoneware vases that are very collectable today. Amusing wares can also be obtained today at local
craft fairs.

Martin Brothers amusing bird, reproduced

by permission of Plymouth City Council
Museums and Archives, and a typical craft
fair dragon figure
More recently there have been a number of craft potters producing uniquely designed and
decorated earthenware and stoneware, some well known such as Charlotte Rhead (1885-1947 AD)
and Bernard Leach. The latter trained a large number of potters before his death in 1979.

Charlotte Rhead pottery and Staffordshire
pottery figure of Charlotte Rhead

12.2.4 Porcelain
Soft-paste porcelain

Britain’s elite too was caught up in the expensive craze for porcelain. As mentioned earlier, a more
cost-effective method of achieving “British” style decoration on porcelain was to import pieces “in
the white” from China and decorate them locally. Initially white wares were sent to Holland to be
decorated, before William Duesbury, who was established as a decorator in London between 1751
and 1753, reportedly became the first user of overglaze painting in Britain. He mainly painted
porcelain but also painted stoneware and figures. A contender for this claim who also operated in
London was James Giles who ran one of the most accomplished workshops from 1743, firstly in
Soho and then in Clerkenwell. He carried out painting on bought-in white wares, initially on Chinese
porcelain, then Chelsea from 1760, but his finest work is said to be on Worcester bodies between
1765 and 1775. Some items of Chinese porcelain were also gilded in Europe.

Chinese whiteware decorated in London,
Kangxi cup with cockerels eating worms,
Qianlong sugar bowl decorated 1765-6, tea
canister decorated 1755-65 and saucer
decorated in Limehouse colours - courtesy
R&G McPherson Antiques

Qianlong white bowl decorated in London possibly
by James Giles, and Giles’s fabulous birds
- courtesy R&G McPherson Antiques
and Worcester Porcelain Museum

Kangxi white porcelain gold mounted and
gilded in France, 1720’s, and
Qianlong tea bowl and saucer added gilding
in England 1790-1800 - courtesy R&G
McPherson Antiques
Kings and nobles invariably sponsored early Continental porcelain factories, but in Britain it was
mainly left to private enterprise from the start. Probably the first indigenous British soft-porcelain
factory was founded in Chelsea around 1740/3, becoming prominent under Charles Gouyn, a
jeweller, and Nicolas Sprimont, a French Huguenot silversmith. The soft-paste frit body they
developed was similar to St-Cloud, but it was unlike Sevres soft-paste porcelain in that it was more
difficult to refire successfully, so more difficult to decorate and a modified lead glaze was used. The
earliest wares were moulded jugs in the form of goats with an applied bee decoration. The first brand
mark on these “goat and bee” jugs was an incised triangle, but from about 1745 to 1749 it was
painted blue.

Goat and bee jug

- source Brian Haughton
Unsurprisingly shapes were often copies of silver vessels, and a good example is the pair of
crayfish salts dated to 1745-1749 that were based on a set of silver salts made by Sprimont in 17421743 for the Prince-of-Wales. About 1750 a new body was adopted and the brand mark changed to
the anchor, which was in the form of a raised medallion until 1752. Painted scenes were introduced in
this period together with figures of animals and birds. The next period had the anchor painted red
until 1756, and this is considered the finest in Chelsea’s history. The anchor was then painted in gold
to its closure.

Chelsea porcelain, early red anchor stand
1752-56, courtesy Juno Antiques, tea bowl and
saucer 1756-69 and pair of figures, gold anchor
Calcined bone was added to some bodies around 1755. Some craftsmen were recruited from
Saxony, and by the middle of the 18th century the quality of its wares was comparable to Meissen and
Sevres. Initially Chinoiserie and Kakiemon (Japanese) decoration was common, and they also tended
to copy Meissen wares until about 1760, then they produced very high quality decoration in the
Sevres style with rich gilding and fine coloured grounds. Chelsea was patronised by Royalty through
their orders, and the Duke of Cumberland also supported it financially. It specialised in meeting the
expensive tastes of the nobility, so there was little plain underglaze blue decoration. William
Duesbury of Derby purchased the Chelsea factory in 1769 when Chelsea’s major partner retired, and
the period from then to its closure in 1784 is known as Chelsea-Derby.
A number of figures, notably of a girl-on-a-swing in the V&A Museum, London, was unascribed
until research at Sevres showed that Charles Gouyn, left Chelsea and set up the St James pottery that
operated from 1748 to 1759. It mainly produced small items such as perfume bottles and patch boxes
in polychrome or left white.

Isleworth plate 1765 - courtesy Juno Antiques

Vauxhall vase 1756-58
- courtesy Juno Antiques
There were several other factories in Britain that produced soft-paste porcelain, sometimes after
producing Delft, such as Vauxhall (1751-64) founded by N Crisp and J Sanders who used a steatite
body, decorated in underglaze blue and polychrome, including early printing. The discoveries at its
site in the 1980’s led to the reattribution of Vauxhall’s wares that were previously thought to be made
by W Bell of Liverpool. Similarly, the site of the Limehouse pottery (1745-1748) that was
rediscovered in 1990, led to another reattribution of wares, this time from W Reid of Liverpool.
Isleworth was another of London’s early potteries, starting in 1757 and operating for some 40 years.
Bow was possibly the successor to the “unknown” factory producing A–mark wares around 17441745. Bow was certainly founded by Thomas Frye around this date, as he took out patents on the use
of calcined bone in porcelain in 1744 and 1748. Production started in about 1747, and around 1750
Bow started to add calcined bones to its soft-porcelain body. In the same year the company was taken
over and the factory renamed “New Canton”, although Frye continued to work at Bow until 1759.
They produced many figures, its most noted modeller being called Tebo, possibly a Frenchman named
Thibaud, later at Plymouth.

Bow famille rose cup 1752 - courtesy Juno Antiques
Bow used some clay brought from Virginia by the American Andre Duche, who probably produced
hard-paste porcelain around 1741 in his pottery in Savannah, Georgia, that he started in 1730. This
made it the earliest hard-paste porcelain in an English speaking country. He was unable to raise the

finance to exploit his development in USA, so travelled to the UK to sell his ideas, although Bow did
not take up his offer. Duche also visited William Cookworthy in Plymouth on his way back to USA.
The tableware and figures made by Bow were less sophisticated than Chelsea’s and aimed at a
middle-class market including much underglaze blue decoration, although polychrome wares and
figures were also made. The Bow factory started to decline and was sold to William Duesbury in
1776 and all the moulds and implements moved to Derby.

18th century Bow figures,
flower seller with gold anchor and dagger and Mars
Lowestoft was set up in 1757 by 5 partners, one, Robert Browne previously had worked at Bow.
The body used a very fine soft-paste porcelain using calcined bone. They produced a range of middle
priced wares, decorated in underglaze blue to 1768, and then printed in underglaze blue and
polychrome. They also made some figures, mainly copying Bow styles. Lowestoft closed in1802.

Lowestoft cup and saucer, 1785
Longton Hall (1749-1760) in Staffordshire made salt-glazed stoneware and soft-paste porcelain
figures as well as tableware moulded as leaves. Longton Hall was noted for their figures although
some were excessively glazed so appeared “fuzzy” and are sometimes referred to as “snowmen”.
Painting was often in “Littler’s blue” pigment, based on cobalt and devised by William Littler who
was a partner from 1751. William Duesbury worked as a decorator at Longton Hall around 1753-55.
The factory was closed in 1760 with a sale of 90,000 ceramic items.

Longton Hall, plate 1755, source
online-galleries, and sauce boats,
courtesy Juno Antiques
Prior to its closure, around 1755, Littler moved to the West Pans pottery that was started by
Cistercian monks around 1154. He launched Scotland’s porcelain industry and started producing
costly wares relying on the support of the well off. This declined and Littler closed the pottery around
1777. R Bagnall reopened it in 1784 making Creamware. It finally closed in 1818.
A pottery was started in around 1750 in Derby by another Huguenot silversmith, Andre Planche,
producing “dry-edged” figures, so-called because the glaze did not reach the base. Some were
decorated by William Duesbury in his workshop. This operation did not last long, and in 1756
Duesbury and banker John Heath bought the pottery in Derby and Duesbury ran it until his death in
1785, and it continues today. They used a soft-paste body initially, and although it was suitable for
fine figures, it was not resistant to thermal shock and so unsuitable for tableware.

18th century Derby figures of
Minerva and Neptune
Duesbury developed a new body containing steatite and calcined bone, which led to Derby’s fine
tableware. They started using continental decorative designs, such as birds, flowers, landscapes and
figures, but on British body shapes (some from metal ware). They recruited some great painters
including Billingsley and “Quaker” Pegg.

Small dishes painted with Derby flowers by
Quaker Pegg - source online-galleries
Their output of fine figures probably equals the entire output of the other British manufacturers.
Derby acquired Longton Hall in 1760, Chelsea in 1769 and Bow in1776, and this concentration of

resources made it a major force in 18th century Europe. The fine painting at Derby, particularly
landscapes and flowers, continued into the 19th century and later. One of the most popular later
designs for Derby tea wares is the Imari pattern.

Part of Derby floral teaset from 1937

Derby Imari tea service, 1913/14
Benjamin Lund set up probably the first viable soft-paste porcelain pottery outside London in 1748
in Bristol. It produced wares mainly in underglaze blue with Chinoiserie decoration. However, it was
short lived and, together with its secret soapstone (steatite) formula, it was transferred in 1752 to the
Worcester pottery set up by Dr John Wall in 1751. This was a time of much experimentation in pottery
bodies, and Worcester was making several simultaneously including frit porcelain, bone china and a
body with 40% steatite. Worcester was particularly noted for its ornamental wares and elaborate
dinner services, whereas Bow, Derby and Chelsea rather more for their figures. One challenge put to
early British porcelain producers was to copy Chinese items from services that had become broken,
and various examples exist including a Chinese Imari decorated cup and saucer by Worcester, as well
as a service made for Raby Castle to replace pieces of an earlier Chinese service.

English hard paste replacement of a Qianlong cup,
made 1790-1815, and a Qianlong tea bowl (1750)
decorated in London 1755/6 with matching Longton
Hall saucer, 1758 - courtesy R&G McPherson Antiques
Transfer printing was an important technology in the development of decoration in the 18th century.
It was probably first invented by an Irishman called Brooks in London in 1746 and further developed
by Simon Francis Ravenet, a French printing expert, at the York House, Battersea, factory that
operated successfully from 1753 to 1756. Here copper plaques and small items such as boxes were
decorated with colourful enamels using transfer printing. Ravenet worked with Robert Hancock to
develop its use on pottery, and it was first used at Bow around 1756. Two of the partners at
Worcester, Josiah and Richard Holdship, introduced printing using engraved copper plates to their
factory, and in 1756 Robert Hancock began employment at Worcester and remained there until 1774.
The Caughley pottery (1750-1799) was set up in Shropshire by Browne and taken over by
Ambrose Gallimore in 1754. Caughley followed Worcester as the second user of transfer printing
technology, and from 1760 underglaze printing was used there using blue or black paint on a white
ground that became very fashionable. Caughley started to produce soft-paste, steatite-based porcelain
in 1775 using Worcester technology and styles when Robert Hancock joined the company. They
produced good quality utilitarian blue and white wares, while their polychrome and gilded wares
were sent to be decorated by Chamberlains. Privately Thomas Turner (a partner of Worcester)
became a partner in the company with Gallimore in 1772. In 1799, partly because of Turners ill
health, the business was sold to J Rose of Coalport who used it to produce white ware for painting at
Coalport until about 1814.

Liverpool tiles, 1760 - Image courtesy of
the Potteries Museum and Art Gallery,
Stoke-on-Trent
Sadler and Green in Liverpool were also reported to be early experimenters in transfer printing
probably before 1756, including polychrome in the 1760’s. It was to a large extent Worcester and
Wedgwood who further developed the art of transfer printing that contributed to mass-production
technology. Initially the only pigment that could be used under the glaze was imported cobalt, so most

other colours for decoration were used over the glaze.
From 1781-84, transfer printing, particularly for underglaze blue, was introduced to Staffordshire
and further developed by Josiah Spode at Stoke, and by the end of the 18th century the technology was
widespread. In this period large amounts of pottery for everyday use was usually transfer printed in a
single colour, mainly underglaze blue, but also black and sepia. One of the most famous designs used
at this time was the “willow pattern”, ostensibly Chinese but designed by Thomas Turner based on an
original by Thomas Minton in the late 18th century at Caughley.

Willow pattern plate - source
Wikipedia via kzollman
Further development, particularly by F&R Pratt, enabled multicoloured transfer printed decoration
to become popular around the middle of the nineteenth century. Good examples are seen on the
inexpensive Staffordshire flat-backed figure groups made for mantelpiece ornaments and on very
decorative and collectable pot lids. Around 1830 to 1840 potter’s marks appeared in a cartouche
with the name of the pattern and occasionally the name of the maker.

Staffordshire figures 1820, horse and
pearlware figure group - source
online-galleries
William Billingsley (1758-1828) was one of the best flower and landscape artists who had a
workshop in Mansfield painting French and English porcelain. He was an apprentice and decorator at
Derby from 1775 until 1796, then he set up the Pinxton pottery in 1796, the Brampton-in-Torksey
pottery in 1808, but the same year moved to Worcester. Billingsley left Worcester with the constraint
that he could not work for a competitor, so he set up a pottery in 1813 in Nantgarw, where very high
quality, beautifully decorated, soft-paste porcelain was produced. However, by then porcelain was

being mass-produced and hand painting as a fine art was declining and the Nantgarw pottery struggled
to stay afloat and closed in 1822. Billingsley ended his days at Coalport, having promoted excellent
flower painting at all these factories.

Worcester shell dishes decorated by Billingsley
- courtesy Worcester Porcelain Museum
Bone China

Calcined bone had been used as an ingredient in soft-paste porcelain at Bow for some years, but it
was Josiah Spode’s son, also known as Josiah Spode the Younger, who is accredited with the
development of the first “bone-china” body around 1789 and it was in full production by 1794. The
cattle bones were calcined and the ash ground into a fine powder, producing calcium carbonate and
calcium phosphate, which was added to the hard-paste ingredients. As mentioned earlier it was a
form of porcelain that was considerably harder than soft-paste porcelain and does not chip as readily
as hard-paste porcelain. Bone china was very popular in Britain and became the main body for
British tableware and was exported in vast quantities in the 19th and 20th centuries, particularly to the
USA. The Spode factory produced excellent products although they became rather over ornamented.
On the death of Josiah I in 1797, William Copeland had become a partner in the firm. In 1827, on the
death of Josiah Spode II, Copeland’s son, W. Taylor Copeland bought the pottery, becoming sole
owner in 1833. He partnered with T. Garrett in that year to form Copeland and Garrett, which also
traded as Spode.

19th century Spode cups and saucers
Around 1840 Copeland and Garrett also pioneered Parian ware based on an earlier Derby biscuit
body. It was used for unpainted busts and figures, some very large, as well as some vases and Minton
dinner services. The Copeland family ran the company until 1966, trading as W. T. Copeland and
sons. In 1970 the company’s name reverted to Spode. In 1976 Royal Worcester purchased Spode and

in 2009 its brand was transferred to Portmeirion Potteries of Stoke.
Commemorative ware was very popular in the first half of the 20th century. It was usually very
affordable miniature pots with inscriptions of locations, often seaside resorts, such as “gift from
Scarborough”. The Goss pottery produced high quality commemoratives shaped as replicas of pots
from ancient times.

Collection of Goss commemorative ware
Hard-paste porcelain

William Cookworthy was born in 1705 into a Devon Quaker family. At the age of 15 he set off on
foot to London to serve an apprenticeship with Silvanus Bevan, a well-known scientist who ran a
pharmaceutical business. In 1726 he returned to Plymouth and set up a wholesale chemist business as
a partnership with Bevan.
Cookworthy was also a Quaker minister and his work carried him all over the West Country and
his interest turned to the minerals he came across. It transpired that a form of petuntse, called
Cornwall stone, was used commonly as a building material in the Cornwall Peninsular, and kaolin
was used by the Cornish tin miners to repair cracks in their furnaces. Cookworthy’s younger brother
Phillip was a mate on an East Indiaman, so William was familiar with the porcelain cargo carried
from China. His background, and awareness of the search for the formula for hard paste porcelain,
led him to carry out considerable research work over several years on these and other materials.
William and his brother went into partnership together around 1745 as William Cookworthy and Co.
Around 1748 he discovered kaolin and petuntse at Tregonnin Hill near Penzance. Since then vast
amounts of good quality material has been found in Devon and Cornwall. Also as part of his work he
had samples of Cherokee clay sent to him from America as early as 1745, and met the American
Andre Duche on his visit to UK.
Cookworthy appears to have successfully made hard-paste porcelain in 1755. He set up the first
hard-paste porcelain factory in Britain in 1768 in Plymouth and patented his formula, including a
monopoly over the kaolin and china stone he had discovered in Cornwall, in the same year. He was
probably also involved in the use of soapstone as an ingredient in porcelain, as used by the first
Bristol factory in 1748, and later in Liverpool (Chafers and Christian), Worcester and Caughley.
“Cornwall stone” was in fact a mixture of feldspar and steatite.

Plymouth hard paste, 1768-70,
blanc-de-chine seasons figure by Tebo, and
large polychrome vase - Reproduced by
permission of Plymouth City Council
Museums and Archives

Plymouth hard paste 1768-70, yellow butter tub,
sweetmeat dish, bird teapot and inkwell
(reputed to be Cookworthy’s)
- Reproduced by permission of Plymouth
City Council Museums and Archives

Champion’s Bristol,

Seasons figure by Tebo
1770-81 - Reproduced by
permission of Plymouth
City Council Museums
and Archives
Richard Champion was introduced to Cookworthy in 1764 as a young man of 21. He became
associated with Cookworthy in porcelain manufacture in Plymouth and the new factory they both set
up in Bristol. Because of difficulties with process control and ensuing financial worries, after only
two years of operation the Plymouth operation was transferred to the factory in Bristol run by Richard
Champion re-named “The Bristol Porcelain Manufactory” in 1770. Champion acquired the patent for
hard-paste porcelain in 1772 from Cookworthy, who retired in 1774, transferring the rest of his
interests to Champion. The Bristol Porcelain factory produced some fine, beautiful neoclassical
porcelain from around 1773.
However, Champion was having great problems, probably due to kiln design. Although the
Cookworthy patent still had 7 years to run Champion needed to extend the patent by 14 years to make
a financial return, so he made an application to parliament for an extension to the patent. In April
1775 Josiah Wedgwood and John Turner went to London representing Staffordshire potters and
contested Champion’s application. The Staffordshire potters, particularly Wedgwood, wanted to use
the Cornish clays to whiten their earthenware and use them for other bodies. They were not
particularly interested in hard-paste porcelain (although Wedgwood made some trial hard-paste
porcelain in 1776, and later in 1812, it made up a small percentage of their output). Richard
Champion’s application was refused and he ceased making porcelain in 1778.
The Cookworthy/Champion patent for hard paste porcelain, excluding the monopoly on West
Country clays, was subsequently sold to a group of six Staffordshire potters including John Turner,
Samuel Hollins and Anthony Keeling in 1780. Richard Champion moved to Staffordshire to help them
set up the company that become Newhall in 1782. Newhall produced a variety of wares in hard-paste
porcelain until 1810 when bone china was introduced. The factory closed in 1835.
Much of the problems of competition were due to the difficulties of transport of raw materials and
fuel. Those factories with access to canals had a great advantage.
Hard porcelain never really took off in Britain compared with the Continent, as other acceptable
wares had by now become established.
Two major factories, Wedgwood and Worcester, are described below as examples of companies
involved in the forefront of the development of ceramics in Britain from the 17th to the 20th centuries.

12.3 Wedgwood
The history of Wedgwood is of a pottery Dynasty based in Staffordshire. As it is a rare name,
although not always spelt the same way, the family can be traced back to Henry of Wedgwood, living
round 1300, and Stephen de Wegewood who lived from 1358 to 1393. Their family tree is rather
complicated because of the large sizes of some of the families and the repeated use of the same few
Christian names. A series of Richard Wedgwoods in the 16th century culminated in a Richard
Wedgwoode (1544-1626), his youngest son Gilbert Wedgwood (1588-1678) from Biddulph was the
first Master Potter of the line. Another important family in the story that can be traced back to the 14th

century was the Burslem family of Burslem, one of the six towns making up Stoke on Trent in the
Potteries. Thomas Burslem (1565-1628) was the owner of both Dale Hall, where he lived until 1616
and Overhouse to where he moved. He had two daughters, Margaret and Katherine. Katherine
married a potter William Colclough (1590-1662) and Margaret married Gilbert Wedgwood in 1612,
and later Gilbert bought Dale Hall in Burslem from his father-in-law. On Thomas Burslem’s death the
bulk of his estate passed to Katherine and William Colclough. Records show that Gilbert was the
appraiser of goods at Thomas Adams, a potter, in 1629, and he signed himself as “potter” at his fifth
son, Gilbert II’s wedding ceremony. Later he operated from the Overhouse site.

White salt glazed stoneware 1800
- courtesy Skinner Inc
Gilbert had a total of eight sons and three daughters. The eldest son was Burslem (1614-1652),
then Thomas I (1617-1679); Gilbert’s third son was Moses, the fourth William, the fifth Gilbert and
the sixth Aaron I. Following the marriage of Gilbert’s second son Thomas I to Margaret Shaw, he was
given 50% of John Shaw’s Churchyard Works in 1657, although he was probably already a potter.
The Thomas Wedgwood family occupied Churchyard House alongside the Churchyard Works from
that date until 1773. On the death of Katherine in 1669, following that of her husband, William
Colclough, the bulk of their estate went to Katherine’s great nephew also named Burslem (16491696), while Thomas I inherited pottery equipment from William’s half brother John. The family now
had a number of branches, many having an involvement in potteries, and several sites including Dale
Hall, Overhouse and Churchyard. One very important family branch was based at the Red Lion
pottery site. Aaron Wedgwood II (1667-1743), the son of Aaron I, built a thriving business after
partnering with the Elers brothers between 1690 and 1693. This experience prompted the
Wedgwoods to make stoneware and salt glaze, and white salt-glazed stoneware was included in
Wedgwood’s early productions at the end of the 17th century. By 1733 white stoneware made of flint
and native clays, slipped with white Devonshire clay and salt glazed was very popular and widely
exported. Aaron II’s business was taken up by his two sons, Thomas (1703-1776) and John (17051780). Their pottery became the largest in the potteries, specialising in salt glazed stoneware, and by
1737 they were using lathes in the production process.
The brothers made sufficient money to retire in luxury and their factory closed in 1763. Aaron’s
brother, Richard, had a daughter called Sarah, who plays an important subsequent role in the
Wedgwood dynasty. Also descended from Aaron I, Dr Thomas Wedgwood was recorded as a maker
of brown stoneware between 1710 and 1750. From William’s family line, his son, Thomas (16431719), was followed by another potter, Aaron Wedgwood (1671-1746). Differentiating the various
family lines is quite a problem!

At around this time another North Staffordshire potter named Astbury was also experimenting with
pottery bodies. He had noticed the whiteness of ground flint used by vets and tried it in his feldspathic
earthenware, which became noticeably whiter and harder. He was possibly the first to import pipe
clay from Devon to decorate his ‘flatback” groups, around 1720. His son Thomas experimented with
the body producing the precursor to Creamware.
Returning to Gilbert’s Wedgwood’s son Thomas I of Churchyard House, his second son Thomas II
(1660-1716) was a Master Potter, as was, in turn, the latter’s first son Thomas III (1686-1739) and
they each ran the pottery business at the Churchyard Works that was rebuilt by Thomas II. Thomas III
married Mary Stringer in 1709, and they had twelve children, the first boy, Thomas IV (1716-1773)
and the last Josiah (1730-1795).
Josiah Wedgwood was said to be the greatest potter of all time and “the father of English pottery”,
although he was clearly supported by a formidable heritage. Josiah Wedgwood pioneered much
ceramic technology and invented several new ceramic bodies during his illustrious career. He started
work at the age of nine, on the death of his father, in the family’s Churchyard Works, which his elder
brother Thomas had inherited. Thomas was the Master Potter, and Josiah became apprenticed to him
for five years at the age of fourteen. However, Josiah’s right knee had been damaged and weakened
by smallpox when he was twelve, and because of this he could not work as a thrower as he was
unable to operate the pedal of a potter’s wheel effectively. This meant he had to focus on design and
experimentation. His request for a partnership in his early twenties was declined, so he left to partner
with Thomas Whieldon in his pottery in 1754. This was the time Josiah Spode and Aaron Wood
worked with Wedgwood at the Whieldon factory. There Wedgwood started his lifetime of
experimentation and by 1759 he had developed the fine green and yellow glazes used to decorate the
pots moulded in the form of fruit and vegetables.

Wedgwood cauliflower teapot 1765 courtesy Skinner Inc
He decided to set up on his own and leased the Ivy Works in Burslem from his cousin on 1st May
1759 and worked there until 1764. His friend Thomas Whieldon allowed him to take the results of his
experimentation with him, and he also took Whieldon’s original ideas on agate ware and the
tortoiseshell effect, and carried out considerable further development work on them. One of his goals
was to develop an earthenware with a brilliant glaze that would endure sudden changes of heat and
cold. In 1763 he developed a much-improved cream coloured earthenware with a body of ground
flint and pipe clay covered with a reintroduced brilliant lead glaze. This glaze matched the body well
and did not craze easily compared with the softer tin opacified glazes on Delft. The biscuit firing was
1050 to 1150 degrees C and glazing 900 to 1050 degrees C.

In 1764 Josiah married his third cousin Sarah, the daughter of Richard of Red Lion, who was
financially well endowed and could support his pottery aspirations and, in the same year, he leased
the Brickhouse Works from the Adams family. However, his leg had become so troublesome that he
had to have it amputated around this time, as it was thought to threaten his life.
Wedgwood’s new ceramic body was the famous “Creamware” that was of fine quality and cheap
enough for everyday use. Its universal application spread from dairy vessels to armorial wares, and
Josiah’s interest in seashells resulted in shell-shaped wares. The clay was much easier to handle for
the new neoclassical styles that were popular outside Britain, so exports took off. As a result of the
success of Creamware, Delftwares declined rapidly, and by the end of the 19th century Delft stopped
being produced in Britain altogether, and only two factories remained in Holland where it began in
Europe.

Wedgwood Creamware plate 1777 and tureen 1780
- courtesy Juno Antiques and Skinner Inc
In June 1765 Wedgwood received an order from Queen Charlotte (wife of George III) for a tea and
coffee service in the new ware that she consented to be called “Queensware”. Some of these wares
were sent to Liverpool to be transfer printed by Sadler and Green. Their engravers had been used
previously by Wedgwood to produce black and red transfer printing. Queen Charlotte appointed
Wedgwood to be Her Majesty’s Potter in 1765.
Josiah was not only an expert workman but organisationally he was well ahead of his time, and the
Wedgwood Company started the systematic improvement of quality in Britain (ideas that spread well
outside the pottery industry). Creamware was exported to Germany and France, causing the
continental porcelain and faience factories to suffer severely from the competition, so they started to
copy it. Wedgwood had assumed the dominant position Meissen and Sevres had earlier, but the
difference was that Wedgwood was a wholly private company. A variation of Creamware called
“Pearlware” was developed, if not actually invented, by Wedgwood in the 1760’s with a new glaze
that made it closer to porcelain in appearance.

Wedgwood pearlware flask late 18th C
- courtesy Skinner Inc
This ware allowed the potters great flexibility permitting complex painted or printed scenes on a

cheap earthenware body. A rival Leeds factory also produced this ware, and sometimes pearlware
items were pierced. Both factories produced a wide range of painted wares. In 1779 Wedgwood
introduced a new pearl white body for tableware. By the start of the 19th century pure white
earthenware was finally achieved.
During the 18th century culinary moulds became popular for jellies, blancmanges and other
gelatine-set sweet and savoury dishes. These appeared in a huge range of shapes, sizes and designs,
some in saltglaze, but most were Creamware.

Queensware pineapple mould 1800
- courtesy Skinner Inc
Although many were for eating they were also just used for table decoration, some being two-part,
an inner painted piece and outer shell that was removed when the jelly had set to leave the inner
decoration visible through the jelly.

Wedgwood jelly mould and cover
- courtesy Skinner Inc
Because roads were so poor in the 18th century, the transport of pots by road was impractical, so
canals were developed to transport them without breakages. They also permitted the cheap transport
of bulk raw materials. Hence the owners of potteries such as Wedgwood became involved in the
construction of canals, and Spode improved roads. In particular Wedgwood supported the TrentMersey canal connecting Liverpool and the Potteries. Josiah, his friend Erasmus Darwin and Thomas
Bentley were heavily involved in lobbying parliament for this canal, which was to pass the Etruria
site.

In July 1766 Wedgwood had bought the Ridgehouse Estate of 350 acres and that is where he
founded the Etruria pottery in 1769. It was named after the Etruscan Master Potters who were the
source of so much high quality Attic ware found in Italy. The factory was at the forefront of modern
manufacturing technology at the start of the Industrial Revolution, so much so that it became a
“Mecca” for visiting manufacturers, politicians and royalty.

Wedgwood gilded black basalt potpourri, 1885
and medallions 1776 - courtesy Skinner Inc
Although Josiah Wedgwood was a pioneer in production technology and made many advances in
mass production, using lathes effectively in the production process in 1763, he is probably best
known today for his two other, mainly ornamental, unique wares, black Basalt and Jasper
stonewares. In the late 18th century chemists such as Josiah Wedgwood introduced a great deal of
science into pottery processes, which allowed him to produce novel formulae for bodies based on
this technology. Interestingly he imported several tons of Cherokee clay in 1768 to use in the
development of different bodies including the later Jasper ware body. As he admired, and wanted to
produce imitation classic vases, he started by copying Attic ware, beginning with black Basalt. This
is a fine textured unglazed stoneware, coloured black with manganese and cobalt oxides, which he
introduced around 1768.

Wedgwood red coffee pot, 1820
- courtesy Skinner Inc
It is a very hard stoneware, polished on a lapidary wheel (hard enough to polish precious stones),
impervious, so not requiring a glaze. It was sometimes painted to imitate the matt surface of classical
Greek black and red figure vases such as Attic Hydria, using the so-called encaustic decoration.
(Originally this method used an inlay of a different coloured clay to make the decoration, but
Wedgwood used coloured slip). Otherwise decoration on vases, candlesticks, plaques, tea wares etc.
was moulded and applied, or incised on the lathe. Basalt teapots were especially popular with

women, as the black colour set off their white hands well. This body was also used to make busts,
and Wedgwood also developed a red stoneware body, using it to produce the same classical designs.
To mark the opening of the Etruria factory, Josiah threw six Basalt vases with his colleague Thomas
Bentley turning the wheel.
Josiah partnered with the well-respected Thomas Bentley and in 1769 formed Wedgwood and
Bentley, with Bentley mainly responsible for sales and the Chelsea, London Studio. During this
partnership the company produced spectacular imitation agate and porphyry vases based on a creamcoloured earthenware body coloured with different metal oxides.

Wedgwood basalt commemorative
“First Day” vase - Image courtesy
of the Wedgwood Museum

Wedgwood & Bentley agate
ware, 1775 - courtesy Skinner Inc

Wedgwood “frog” platter 1774 - courtesy Skinner Inc
In 1773 Wedgwood received a second order from Catherine the Great of Russia (the first was
ordered in 1770) for a massive Creamware dinner and dessert service of 952 pieces, each piece
hand-painted with a British topographical scene, and with a green frog crest (the Frog Service) as it
was to be used at the Palace of La Grenouillere (The Froggery). Much of the painting was carried out
in their Chelsea decorating studio. It was put on display in London before shipping, causing great
interest, and a few extra demonstration pieces remain in circulation today.
Also in 1773 the Churchyard Works were closed, although they were bought by Thomas Green in
1785 and ultimately became the home of Crown Staffordshire. On the death of Thomas Bentley in
1780, Josiah promoted his nephew Thomas Byerley to take over the London office. Significantly for
the family’s future, Josiah turned for the advice he had been receiving from Bentley to Erasmus
Darwin.
In 1772 Wedgwood began experimenting with a new body, probably inspired by Sevres biscuit
porcelain. He created Jasper stoneware around 1774 by adding barium sulphate to the clay and flint
body that caused it to be vitrified to a slightly translucent white, creating a fine-grained, unglazed
pure white stoneware, almost porcelain. The name was chosen to reflect its resemblance to the
natural stone in hardness. The Jasper body could be coloured with metallic oxides giving blue, lilac,
green, yellow, brown and black.

Jasper colour trials - Image courtesy of
the Wedgwood Museum
Jasper ware was used for figures and groups, such as a child in white on a brown plinth holding a

green blanket. Josiah was interested in cameo and in 1774 he made the first bas-relief figures, the
design of which was based on Roman cameo glass, which were applied to the Jasper bodies. These
very detailed applied relief scenes and figures were made initially in white and applied to a blue
body, often copying the classic Greek style made popular by the excavations at Pompeii and the work
of the architects John and Robert Adam.

Collection of Wedgwood white on blue
jasper and three colour cup and saucer
1870 - courtesy Skinner Inc
The bas-reliefs were made in hard earthenware moulds. They started with a large model that
shrank on firing. They then used this to produce the next mould that again shrank when fired, and so on
until they achieved the right size, retaining the original detail. At first the entire body clay was
coloured with the metallic oxides, but later just the surface was coloured. Many shapes were
produced; commonly, ornamental vases, tea wares, plaques and interesting portrait medallions, but
the less common items included snuffboxes, beads and opera glasses. Various eminent artists were
employed to design the bas-reliefs including George Stubbs. Stubbs was a friend of the family and
interested in painting with ceramic enamels, firstly on copper and then on biscuit earthenware.

Wedgwood Portland vase
- source Wikipedia via Magnus
Manske – location V&A museum
Josiah strived to use this technology to copy the magnificent Portland or Barberini glass vase,
thought to have been made by Alexandrian craftsmen in Rome in the first century BC. It had been
found in the tomb of Emperor Severus containing his ashes. It is a fantastic cameo glass vase of dark
blue glass decorated with white figures. Sir William Hamilton, ambassador to Naples, bought it in
1783 and sold it to the Dowager Duchess of Portland. On her death in 1785, it was put up for sale at
auction and her son the third Duke of Portland contested with Josiah Wedgwood for ownership. By

agreement Wedgwood dropped out when the Duke promised to lend it to him, which he did a few
days after the auction. Wedgwood’s copy was based on a dark Jasper body with applied low or basrelief, but even after four years of experimentation it proved difficult to achieve adequate quality and
consistency. One major problem was that the extremities of the glass cameos could be feathered into
the glass body, but this was extremely difficult to achieve in applied ceramic relief. He had to make a
number of versions before he was satisfied with the result in 1789 when some 43 had been made as a
first edition, but several of these still had faults. The original glass vase now resides in the British
Museum. A vandal broke it in 1845 and Wedgwood’s version was used as a guide to piece together
the original.
Three of Josiah’s children are particularly noteworthy, Susannah Wedgwood married Robert
Darwin, son of Erasmus Darwin, in 1817 becoming the mother of Charles Darwin, Dr Thomas
Wedgwood (1771-1805) is described as the father of photography for his pioneering research on
“solar pictures” with Humphrey Davy, and John Wedgwood was a founder of the Royal Horticultural
Society.
On the death of Josiah in 1795, his children had either developed a career outside pottery or were
too involved with the social whirl to bother to run the factory, so Tom Byerley took over, and the
company traded under the name Wedgwood and Byerley. However, there was a series of economic
events that damaged the company, including the deteriorating relations with the United States
(eventually leading to the war between USA and Britain in 1812), and the Napoleonic revolution.
Josiah’s eldest son John returned in 1800 and his brother Josiah II joined him in 1805. The road to
financial recovery was long and difficult.

Wedgwood pink lustre for William de Morgan
1894 - courtesy Skinner Inc

Wedgwood Egyptian style vase
- courtesy Skinner Inc
In the early 19th century the Wedgwood factory produced lustreware, and around 1805 it used
platinum to produce a silver colour, which was used to imitate silver metal ware. John Hancock had
invented the technique of platinum lustre at Spode at the end of the 18th century. Around the middle of
the century they also developed a pink and white lustre, imitating mother of pearl. Sometimes lustre
grounds were used with relief designs in reserve. Gold was used to produce pink lustre when applied
over a white slip, or a copper colour if directly applied on a red ground. In the Regency period,
Oriental and Egyptian motifs were popular.
Wedgwood developed and introduced bone china between 1812 and 1829, and in the 1820’s it was
painted using coloured enamels in a range of colourful patterns and styles. Its manufacture resumed in
1878 and continues to the present day. Brown painting on a cream ground was introduced in 1835,
used for decorations illustrating foreign towns and ships.

Wedgwood Parian bust of
George Stephenson - courtesy
Skinner Inc

Wedgwood majolica bread plate with sickles

and wheat, 1880 - Image courtesy of the
Wedgwood Museum
Tastes in the Victorian era changed, and statuary marble became popular, so in 1848 the company
produced Parian ware called “Carrara” after the white marble quarries in Tuscany. Majolica was
also produced in 1860 to meet the growing demand created by Mintons, and production continued
until 1910. This earthenware body was covered in brightly coloured glazes and used for products as
diverse as tableware and garden seats. At this time several eminent artists worked at Wedgwood
including Emile Lessore (from Sevres) and Walter Crane. Wedgwood attended London exhibitions in
1851, 62 and 71 to great acclaim, even showing sanitary wares. A new art director, Thomas Allen,
was appointed in 1880. His lasting legacy is the superb figure painting depicting semi-draped nudes,
so popular in Victorian times.
In the 20th century Wedgwood was mainly concerned with surface decoration rather than new
bodies or shapes. At the start of the 20th century they extended their business in the USA and a service
of around 1,300 pieces was sent to President Theodore Roosevelt (1901-1909) at the White House.
In the 20’s Major Frank Wedgwood, who was a great, great grandson of Josiah I, led the Company in
its expansion. After the First World War significant investment was made at Etruria such as oil-fired
tunnel ovens and electric muffle ovens. On his death in 1930 Frank Wedgwood was succeeded by his
nephew Josiah V who had been company secretary since 1927. Josiah V introduced new designs in
the “arts and crafts” style, and in the 1930’s planned a new factory at Barlaston, a brave decision
bearing in mind the world economy and the company’s financial status at the time. In fact the
company’s survival in the mid 30’s was hugely dependant on an order from Cadburys for a large
number of branded product containers (Bournvita mugs)!

Bournvita mug 1933 - source
Powerhouse Museum
Josiah argued that although investing in a new factory was a great risk, the risk of standing still was
even greater. The problems were exacerbated because the Etruria factory was suffering terrible
pollution from adjacent factories causing serious quality problems, as well as major subsidence from
coal mining, which limited the operation of larger plant such as rail-mounted kilns. So in 1936 it was
decided to move from Etruria to a garden setting in Barlaston, where Josiah V had bought 300 acres,
and to construct an ultra-modern manufacturing operation. Electric double-tunnel ovens were
specially designed by Brown Boveri, and the factory was heralded as the latest word in factory

technology. The foundation stone at Barlaston was laid on 10 September 1938, and production began
there in 1940. The government considered that the construction of the factory was a matter of national
importance, mainly based on the valuable exports to USA. Eighty percent of production was
undecorated utility ware under the laws covering the war period, although decoration was permitted
for these export wares. “Utility Ware” was especially designed by Victor Skellern to be as flexible as
possible so that lids could double as bowls and cups as sugar basins. The Company also obtained
large orders from the Government for the forces and ordnance factories. Transfer of all operations
from Etruria was delayed until 1951 to comply with wartime imperatives, and to accommodate this
delay, work was optimised so that, although bone china was made at Etruria, it was glazed in
Barlaston to avoid the pollution.

Wedgwood fairyland lustre - courtesy Skinner Inc
The Company has been associated with ten reigns of British monarchy since Queen Charlotte’s
royal warrant. A noted artist Eric Ravilious designed a commemorative mug for Edward VIII’s
Coronation. He was lost in action as a war artist in 1942, but his designs were used subsequently for
royal occasions.
In 1945 multi-coloured lithography was introduced, causing the demand for free-hand painting to
decline. However, artists started to produce unique “artwares”. Walter Nunn specialised in historical
characters, while Dr Christopher Dresser and “Daisy” Makeig-Jones introduced the first range of
lustres with dragon, butterfly and fish designs in 1914. Two years later Daisy brought out the
“Fairyland” range that were popular up to the end of the 20’s, and today are both very popular and
expensive.

12.4 Worcester

1751 partnership deed - courtesy Worcester
Porcelain Museum
Worcester is more a story of commercial rather than family progression. Dr John Wall (a

physician) and William Davis (an apothecary) had been carrying out experiments in Davis’s shop in
Broad Street around 1750/51 to find a new process of making porcelain. A partnership called the
“Worcester Tonquin Manufacture” was set up on 4th June 1751 with Wall, Davis and thirteen
investors, several of whom were Quakers. Richard Holdship, a partner, signed a lease on Warmstry
House on their behalf on 16th May 1751. Its location on the river Severn made it ideal to transport
raw materials and products. Richard Holdship purchased a Cornish steatite mine on his own behalf
and had a long-term supply contract with Worcester. The exact date of their first production of softpaste porcelain in Worcester is not certain, but a sale at a music meeting on 20th September 1752 was
advertised in July 1752. The period of production from 1751 until his death in 1776 is known as the
Dr Wall period, even though Josiah Holdship ran the pottery until 1762, when William Davis took
that role. A very small number of the earliest pots had the name “Wigornia”, the Roman name for
Worcester, painted on the base.

Wigornia cream boat 1751 - courtesy
Worcester Porcelain Museum
In 1752 the acquisition of the short-lived pottery of Miller and Lund (1748-52) in Bristol, together
with the licence for Cornish steatite, was negotiated by Josiah Holdship. The arrangement included
some moulds and workmen who transferred to Worcester, and probably with help from Lund himself.
The Bristol technology and expertise significantly improved the performance, particularly the kiln
yield, at Worcester. They produced a soft-paste body, but using steatite (soapstone) from Cornwall
that has a low thermal expansion, so, unlike some other English wares at the time, it did not crack or
craze when in contact with boiling water. Therefore most of its production was tea and dessert wares
rather than figures, although a few of the latter were produced in the 18th century that are now very
rare. Initially the decoration was underglaze blue on white in Chinoiserie or oriental styles.
Subsequently large quantities of blue and white tablewares were produced. From 1755 overglaze
transfer printing was used, particularly after Robert Hancock joined in 1756.

Collection of 18th century blue and white Worcester

18th century Worcester polychrome
including James Giles spoon tray 1765
From about 1760, yellow, green, turquoise and claret colours were used over the glaze. Perhaps
the best quality wares were in deep cobalt blue either solid or with patterns of overlapping scales –
the attractive “blue scale” decoration.

18th century Worcester blue-scale, with birds
courtesy Worcester Porcelain Museum,
and collection with flowers
By 1761 the factory had 200 workers. Robert Hancock was made one of the then six partners in
1772; however, he left in 1774 after a disagreement with the other partners. In 1774 Dr Wall retired
and William Davis continued to run the factory until his death in 1783. Thomas Turner was an
apprentice at Worcester but left in 1775 and set up the Caughley pottery taking much technology with
him, increasing competition.
By 1783 the Worcester Company was not in a good financial situation so its London agent, Thomas
Flight (1726-1800), bought it, the company name becoming “Flight and sons”. It was still struggling
and was nearly relocated to Wales, but the visit of King George III in 1788 was most successful,
resulting in a Royal Warrant in 1789, and the company was revitalised. John Flight, Thomas’s son,
had been a major driving force, but died at only 25 in 1791. A new partner was sought and in 1793 a
local businessman, Martin Barr, joined, and the company became “Flight and Barr”. Martin Barr
junior joined Martin Barr and Joseph Flight as a partner in 1804, the company becoming Barr, Flight
and Barr. William Billingsley worked on improving porcelain paste at Worcester from 1808 to 1813.
Finally on the death of Martin Barr the elder in 1813, his son George Barr joined his elder brother,
becoming a partner, and the company became Flight, Barr and Barr to 1840, although Joseph Flight
died in 1838.
Robert Chamberlain (1736 -1798), had possibly been the first apprentice decorator at the
Worcester factory. He worked there for many years, as did his son. However, he left to set up his own
decorating establishment in Diglis in 1786; painting glazed white wares from Caughley and Flight. In
1788 he started to make his own porcelain wares in a pottery at Diglis, and opened a shop in
Worcester high street in 1789. The pottery advanced rapidly, receiving commissions for table

services from the Royal Family. Robert died in 1798, but his very capable sons, Robert junior and
Humphrey had taken over in 1796. In August 1802 Admiral Lord Nelson visited Worcester and was
persuaded to tour the Chamberlains factory, which considerably boosted their image, particularly
since he also ordered the 148-piece “Horatia” breakfast service. Additionally, a Royal Warrant was
awarded in 1807. Humphrey’s two sons were involved in the business, and his second son Walter
managed the company until 1851.

Nelson teapot by Webb - courtesy Worcester
Porcelain Museum

Chamberlain plate with jabberwocky
mythical bird decoration, 1830
During the Regency period (1811-20), the Empire style appeared in Britain from Napoleonic
France and was copied at many factories including Worcester and Derby. Topographical designs
were the vogue, running continuously round the vessel as a landscape.
By 1840 it appears that both Chamberlains and Flight, Barr and Barr had fallen on difficult times,
so the two companies were forced to merge. Chamberlains were the dominant company at that time,
so the main operation moved to Diglis. Chamberlains had diversified into lower priced ceramic
bodies and glazes, and products such as toilet wares to compete with Staffordshire potters, the most
successful product being encaustic “medieval” tiles, and these were transferred to Warmstry for
manufacture.

Kerr Shakespeare cooler, 1853 - courtesy
Worcester Porcelain Museum

Chamberlain encaustic tile, 1845
- courtesy Worcester Porcelain Museum
The name of the company was now Chamberlain and Co. Unfortunately the quality of wares
reduced markedly during the 1840’s, and in 1850 the two remaining partners, Walter Chamberlain and
Frederick Lilly, invited a Chamberlain family relative, an Irishman called W H Kerr, to become a
partner. When his two partners retired in 1851, Kerr invited R W Binns to join him, although the
company was called W H Kerr and Company from 1851 to 1862. A notable dessert service called
“Shakespeare” based on “A Midsummer Night’s Dream” was designed by an important recruit, W B
Kirk, who was not only a skilled designer but also a Shakespeare enthusiast. This design won
acclaim at the Dublin Exhibition in 1853. Kirk designed many products including a Parian brooch
with a profile of Wellington. The company also received significant orders from the Great Eastern
Company for their “Vitrified Stone China”, a very strong ware made especially for hotels, shipping
and domestic use.
Kerr was particularly responsible for rebuilding the facilities at the factory, greatly improving
quality, particularly of fine bone china, and expanding the operation from a workforce of 75 to a
highly skilled workforce of 400 (thanks partly to the Worcester School of Art). In 1862 Kerr decided
to return to Ireland, so the pottery workers made him a magnificent blue ground porcelain vase
decorated in Limoge-style enamels as a leaving gift in gratitude for his contribution to the company.

During the Kerr and Binns period spectacular Parian models were also produced.

Parian figure by Pauline Bonepart courtesy Worcester Porcelain Museum
As the company was operating successfully, but required capital to grow, Binns was able to attract
other investors by forming a joint stock company “The Worcester Royal Porcelain Company” on 24th
June 1862. Binns was made Director of artistic production and he contributed greatly to both artistic
merit and company management. Some important services were made in the early days of “Royal
Worcester”, including one presented to the Prince of Wales on his marriage in 1863, for the Countess
of Dudley in 1865 and another for the Prince of Wales in 1875 that was still in use in Sandringham in
the 1970’s. Various special items were made for exhibitions such as the Hastings vase.

Hastings vase by Thomas Bott, 1868 courtesy Worcester Porcelain Museum
The Company also took part in European Art Fairs, including London in 1862, Paris in 1867 and
Vienna in 1873. In Paris and Vienna, Binns designed their wares in a style influenced by Japanese
tastes. Binns was an enthusiastic collector of early Worcester wares and saved a considerable amount
of historic Worcester pieces by purchasing from a broker much of the old stock when Warmstry
closed. He also set up the first Royal Worcester museum. Binns was responsible for setting up a
chemical development laboratory in 1873, as the finer the wares became, the better the process had to
be controlled. Development work was also carried out on the use of gas for fuelling the kilns. In Paris
in 1878 there was a major exhibition of Worcester wares, still in the Japanese style, where they won
the Legion of Honour jointly with Mintons. Attendance at these exhibitions gave the Company scope

not only to exhibit their artistic qualities but also to bring back to Worcester ideas based on the
products of other countries and companies. These activities and others, such as the visit of the Prince
and Princess of Wales in 1884, put the Royal Worcester Company well into prominence. In 1891
Binns became ill and retired in 1897, although he was working on a book on Worcester porcelain
when he died in 1900. In 1893 a major exhibition was held in Chicago where Royal Worcester had a
large display including the largest porcelain vase they ever produced, the “Seasons” or “Chicago”
Vase. The vase was a huge challenge. It was modelled by James Hadley, moulded by John Finney and
painted by Edward Raby.
A popular tableware at the turn of the century was “blush”, which was made in a large range of
shapes.

Collection of blush Worcester porcelain

George Owen reticulated vase
- courtesy Worcester
Porcelain Museum
George Owen (1845-1917) is probably the best-known practitioner of reticulation and perfected
the art, which left no room for error, at Royal Worcester. He was ambidextrous and could pierce
equally effectively with both hands, using an oiled knife on the damp clay. His work is spectacular,
and he was very secretive about his methods. He insisted that any visitor to his workshop knocked at
the door and waited until he put away his work when he would unlock the door. Apparently he did not
even pass his technology to his son.

Another important Worcester pottery established in 1801 was owned by Thomas Grainger, a
grandson of Robert Chamberlain, who served his apprenticeship in the family pottery. Until around
1807 he only decorated bought-in white ware, but from that date he manufactured his own wares,
producing well made useful and ornamental wares. His pottery made fine tea wares along with vases
and mugs that were well decorated in the Imari style or with flowers and landscapes.

Grainger tea service, 1810 - courtesy
Worcester Porcelain Museum
When Thomas died in 1839, his wife and son George successfully took over, George introduced a
Parian-like opaque semi-vitreous form of semi-porcelain in 1848, and used it for making elaborate
ornamental wares in the Neo-Rococo style, having extravagant shapes, bright colours and scrolled
gilding, that was very popular in the 1840’s and 50’s. The company had great success at the London
International Exhibition in 1862, particularly for the reticulated Parian wares of Alfred Barry. George
also made hard porcelain for laboratory use. In 1889 George died and the company was sold by his
son Frank to the Worcester Royal Porcelain Co, although production continued at the St Martin’s Gate
factory until 1902, by which time many Grainger workers, including Barry and the Stintons, had
moved to Diglis.
There were two other pottery establishments in Worcester. One owned by James Hadley, a very
skilled ceramic modeller, who started work in the W H Kerr factory around 1851/2, becoming chief
designer and a top modeller responsible for magnificent figures and vases from the mid 1860’s. He
set up on his own in 1875 as a modeller and designer, selling almost all his designs of fine vases to
Royal Worcester. He also exhibited them in Paris in 1878 and Chicago in 1893. He started his own
pottery, based in a factory near the main Diglis plant, which began manufacture of majolica type
earthenware made from different coloured clays in 1896, known widely as “Hadley ware”, initially
using the kilns at Locke’s factory. James died in 1903 and in 1905 his factory was bought by the
Worcester Royal Porcelain Co. who continued to produce his popular wares for many years.

Hadley vase, 1900 - courtesy Worcester
Porcelain Museum
The other pottery, Locke and Co, started in 1895. It was owned by Edward Locke who had for
some years previously worked for Graingers, and who took several workers, including two of the
Stinton family, with him. It did not compete head on with Royal Worcester, but made smaller wares
including crested wares. However, in 1902 Royal Worcester took exception to their branding that
caused confusion in the marketplace. A legal battle ensued that was lost by Lockes. It continued
operation until 1915 when it closed down.
Charles William Dyson Perrins (1864-1958) was the son of James Dyson Perrins, the owner of the
Lea and Perrins Sauce factory, and the grandson of William Perrins, the co-founder of the secret
recipe of Worcester sauce. Charles followed his father as a director of Royal Worcester in 1891, and
became an enthusiastic collector of old Worcester wares. His financial support was key to the
company’s survival, and he started by providing the company with a loan of £20,000 in 1898 when its
finances were struggling. He also bought the Company’s historic ceramic collection above its market
price in 1927 to assist its cash flow. Royal Worcester became bankrupt on 24th July 1930, and was
restarted by the administrators on 8th August 1930. In 1934 Charles Perrins bought the company
outright and kept it going with his own funds until it could be taken public in 1954. He also created
the Perrins Trust in 1946 to protect his large collection of Worcester ceramics, which his widow used
to form the Dyson Perrins Museum.
As with Wedgwood, generally in the 20th century the emphasis was on style and decoration, so
individual painters signed their wares and became prominent. This led to a “cult” that included nowfamous painters such as Edward Raby (flowers), Charles Baldwyn (birds – particularly swans),
Richard Sebright (fruit), James, John and Harry Stinton (cattle especially highland), Harry Davis
(sheep), Walter Sedgley (flowers), William Rickets (flowers), Albert Shuck (fruit) and William
Powell (birds).

Collection of Stinton decorated Worcester porcelain
In the late 1940’s Royal Worcester developed hard paste porcelain for domestic use based on its
laboratory ware body. This “oven to tableware” product was adapted to domestic freezers and ovens.
It was championed by the TV cook, Fanny Cradock, and became a very popular and important product
line for the company over the next 40 years. In the 1960’s there was such a demand for these cooking
wares in the UK, Europe and even the Far East that a new factory was built to meet it. Although the
original hard paste porcelain was made from China clay and Petuntse, other constituents can be used
which combined produce the same chemical composition. Until production ceased, Worcester hard
porcelain was made from China clay, feldspar and quartz.
The designs of Dorothy Doughty from 1934 to her death in 1962 were a new development in
decorative porcelain for Royal Worcester, examples being the American Birds and the reproductions
of natural flowers. They required advances in technology in preparation for firing, for example
complex propping to prevent the models sagging when the porcelain became very soft at vitrification
temperatures. Some models are very complicated, for example the Magnolia Warblers were put
together using 80 moulds.

Parula warblers by Dorothy Doughty
- courtesy Worcester Porcelain Museum
This compares with about 9 slip-cast moulds needed for a standard figure. Some birds required 5600 handmade pieces with 30 different enamel colours and a significant number of kiln firings. Harry
Davis assisted her in understanding the changes in colour of the enamels during firing. Dorothy and
her sister Freda, who made figures of little children, made around 100 different figures, greatly

helping the finances of the company.

Parakeet boy
by Freda Doughty - courtesy
Worcester
Porcelain Museum
Perhaps the most extreme examples are the Balinese and Siamese dancers, designed by Agnes
Pinder-Davies, that were meant to be a limited edition of 25. However, after 20 years this number
had still not been reached, as they were so difficult to assemble and fire without cracks or distortion.
In 1958 the holding company became Royal Worcester Ltd., and as mentioned earlier, in 1976
Spode came under common ownership within the Royal Worcester Group. Because of increased costs
and competition in 2005 all production was outsourced, but by 2008 the Group went into
Administration. In 2009 the name of the company was sold to the Portmeirion Group.

13.1 Introduction
We have already seen that from the earliest times ceramics have formed an important part in
domestic life, from bricks for building to cooking and lighting. Examples of early peaks of
achievement are the first cooking pots, Babylonian wall tiles, Chinese and Greek decorative vessels
and Roman oil lamps. One amazing feature of ceramics is how widespread their uses are.
As ceramics have become more advanced, the difference between amorphous glass and
polycrystalline and single crystal ceramics becomes blurred, so glass is now generally included when
discussing ceramics. Glass, of course, is a key material today and accounts for some 45% of all
ceramic/glass production. Its uses in the home stretch from window, door and partition glass, glass
kitchen and tableware, watch and clock faces to light bulbs and televisions.
So what impact do ceramics have on domestic life today, and what is their relevance in your home?
Imagine you have just finished watching your favourite programme on your TV, which you may be
surprised to learn is full of ceramic-based electronic components, also the glass protective “screen”
or display tube and even the phosphorescent ceramic within it. You check the time on your “quartz”
watch, switch on the lights, with their high temperature ceramic supports and glass envelope. You go
into the kitchen with its ceramic tiled work surfaces and floor, put on the fast-boil kettle with its
ceramic element, put the ceramic enamelled saucepans on the ceramic hobs, or light the gas with the
piezoelectric lighter (did you wonder why it never needed batteries?) and look round at all the hard
wearing ceramic enamel surfaces on your white goods. Start preparing a meal with oven-to-table
casseroles and while it is cooking bring out the cups and saucers for a nice cup of tea - maybe there
are more ceramics around than you first think. It becomes obvious that ceramics in their infinite
variety are everywhere, and have become indispensable in our lives.
As illustrations, a selection of domestic uses of ceramics, including structural clay products,
kitchen and tablewares, lighting and enamel coatings, is described in a little more detail below:

13.2 Structural and Sanitary Ceramics
As mentioned earlier, in low rainfall regions early buildings were made of unfired bricks.
Historically, the notable users of fired building bricks were the Romans, who spread the technology
round their Empire. The Romans were prominent in the introduction of standardisation, so that
designs, erection and replacement were easier. Floor and wall tiles were also popular in Roman
times.

Hagia Sophia, Iznik, Roman bricks of
and watercourse
in Ephesus, Turkey
6th century AD

Hagia Sophia, Iznik floor tiles

Water pipes, in Greece and at Ephesus (circa 500BC).
Also an Egyptian drainage fitting, New
Kingdom, UC59772 - Copyright of the Petrie
Museum of Egyptian Archaeology, UCL
Very early water and sewage schemes have been mentioned previously. The introduction of
ceramic sewers into Victorian London, primarily using Doulton products, made a significant impact
on the reduction of diseases spread by earlier open sewers along streets.
Inevitably the largest volume of structural ceramics in a modern house is in the fabric itself, the
bricks and roof tiles, underground waste pipes and all the internal tiling, such as on bathroom walls
and floors, not forgetting the sink, bath and toilet. The worldwide demand for tiles is predicted to be
some 93 billion square feet by 2015. In USA alone the brick market in 2014 was estimated to be 8.2
billion units. These ceramics are still made from clay dug from the ground, using trial and error to
obtain an acceptable raw material to achieve a good end product. Complications arise when clay
composition changes in a given pit, or the clay runs out and material from alternative pits has to be
used. However the applications are not that challenging and fairly wide clay specifications are
acceptable.
Ceramics that can withstand direct fire are indispensable for the lining of domestic open fires, in
wood burning stoves, and for flues and chimney pots. They are made from refractory (heat resistant),
low plastic clay.

Victorian decorative washbasin and Doulton
saltglaze stoneware toilet, 1890 - Image
courtesy of the Potteries Museum and Art
Gallery, Stoke-on-Trent

Tiled fireplace - Image courtesy of the
Potteries Museum and Art Gallery,
Stoke-on-Trent
The bodies of early sanitary ware were earthenware, but now they are vitreous, some stoneware
but mostly porcelain. Most are made by slip or solid casting, with great care taken in drying and
firing to avoid cracking because of their large size.

Victorian Crown Devon jug and washbowl
Victorian bedroom and bathroom wares were very decorative, as were fireplaces. Colourful
washbowls and water jugs were popular when running water was not available.
Today most wall tiles are made with a glazed porous body, although early versions crazed due to
water ingress. Floor tiles generally have a vitreous body and are usually pressed to shape, have metal
oxide body colour and are unglazed. Some tiles are conductive to dissipate static electricity.

13.3 Kitchen and Tablewares
Domestic kitchen and tableware can be made from non-vitreous earthenware, semi-vitreous
ceramics, vitreous porcelain or bone china.
Early ceramics for food preparation included fish scalers, having rough bases, and a variety of
ceramic equipment for grinding food including Roman mortaria.

Two grinders, Indian and Chinese Tang -

courtesy Chennai Museum and source Hong
Kong Museum; Egyptian fish scaling dish,
Middle Kingdom, UC18812 Copyright of the
Petrie Museum of Egyptian Archaeology, UCL;
and Roman mortarium, 2-3rd centuries BC,
courtesy Collector-Antiquities

Roman green glass plate 300 AD, and
Egyptian Dynasty 18 salt horn, UC19178
Latter Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
Vessels were made of ceramics or glass, the latter becoming more common from Roman times.
The problem of using ceramics for cooking is that if a vessel is heated rapidly the stresses can be
uneven setting up areas of tension or compression, and if the tensile strength is exceeded, the vessel
will crack. This was an early problem for man, as cooking was the earliest application of ceramic
vessels. However, as mentioned earlier, a porous body is more accommodating as cracks naturally
terminate on pores, so earthenware is more tolerant to heat, even though its coefficient of expansion is
high, relatively similar to bone china. Unfortunately, although bone china is one of the strongest
bodies mechanically, its high expansion coefficient makes it unsuitable for cooking, although it can be
taken from the fridge to boiling water but not direct heat above 100 ºC. However, much delicate and
decorative tableware has been made from bone china.

Derby teaset
Most pottery can be made fully ovenproof, even earthenware, by replacing the silica with alumina.
However making it completely “flameproof”, where the temperature and uniformity of heat can be
much more extreme, is more difficult. The ceramic crystal structure called cordierite, which can be
made from steatite, clay and alumina, also called steatite porcelain, is also used for cooking ware, as
it has a low thermal expansion. Very low thermal expansion bodies such as those containing lithia or
glass ceramics are also suitable for cooking ware, but glazing is difficult and food sticks to them so
they are not popular. High-temperature-resistant ceramics are also used for modern cooker hobs.

Wedgwood pottery replacement for pastry case
For more decorative tableware or art ware, lower temperature porcelain, using more flux, may be
used as it has good translucency at the cost of weaker mechanical strength. Typical vitreous art ware
compositions are 20% ball clay and 30% kaolin together with 30% feldspar and 20% quartz.
Conversely, in hotel ware, resistance to breakage is paramount and translucency is sacrificed (15%
ball clay, 33% kaolin, 18% feldspar and 34% quartz).
Some interesting cooking wares have been devised in the past such as Wedgwood’s replacement
for piecrusts in times when flour was in short supply.

13.4 Lighting
Oil lamps, Roman 12 light lamp from South
India, courtesy Government Museum Chennai;
Cypriot Neolithic, source Guzelyurt Museum
and Spanish lamps with animal decoration,
source Museum of Archaeology, Seville
The driving force for artificial light was to extend the daylight, primarily to extend the working
day. The earliest oil lamps would have been simple shells or hollowed out stones, so pottery oil
lamps would have been a significant improvement as they could be designed for optimal light. They
were made commercially in large quantities in 6th century BC Greece, on a wheel, with the spout
added by hand. Later Greek and Roman lamps were moulded in two parts and luted together. The
styles of these and their decoration are useful for dating archaeological sites and analysing trade.
Candles were a development of oil lamps, being more portable, and candleholders were often
made of pottery. One of the more unusual developments was glass magnifiers for candles, some filled
with water to make them more powerful called “lace maker’s condensers”. Then sophisticated oil
lamps were the next step in technology, and by the 19th century they had a tall glass chimney to force a
draught increasing the airflow to the flame.

Brass oil lamp with
glass chimney, converted
to electricity

Gas mantle and lighting a gas lamp sources Aubuchon Hardware and Stockholm
Stadsmuseum
Also in the 19th century gas became the fuel for domestic lighting in large cities and some ceiling
gaslights had large decorative pottery casings such as those made by Doulton. In the 1850s steatite
was being used for nozzles in gaslights, as its lower thermal conductivity permitted a hotter flame and
much better wear, so the nozzles lasted much longer (at this time the gas was just burnt in air). Gas
mantles were then introduced made of thorium oxide, which glowed brightly when heated by the gas
flame, significantly increasing the light output. The mantles were very fragile so were transported
with a coated protection that burnt off on first use, but they could not then be handled or knocked.
Porcelain had an important technical role to play in these gas lamps as it supported the components
and kept the metal gas/air pipe cool.
Modern electric lamps are made from various special glasses that are described in more detail in
part 15.

13.5 Enamel Coatings

Russian kovsh source Herschede; medallion
of St Demetrios, source Louvre;
Cloisonné, Japanese box, courtesy
Pocket Antiques; and Chinese bowl source
ed museum
Coloured enamels were used as early as the 4th century BC to cover silver and copper jewellery,
and fired enamels are still used in the production of jewelry. Examples are the beautifully hand
enamelled vases such as cloisonné from Japan.
In the home, enamel coatings are thin layers of very hard wearing ceramic material that has been
fused onto metal surfaces such as steel and aluminium to protect them from oxidation or corrosion, to
improve their abrasive strength and to produce products with a range of decorative colours. Their
characteristics are tailored to match the thermal expansion of the metal, and they are fired to melt at
temperatures sufficient to adhere to the metal but not to distort it. Many metal appliances for domestic
use are enamelled, such as pots, pans, fridges, washing machines and stoves

13.6 Miscellaneous Domestic Ceramics
Amazing early applications of ceramics in the home are as varied as kneepads, smoothing irons,
loom weights and spindle whorls together with toys and games.

Loom weights; smoothing iron; and knee pad,
- source Hieropolis Museum, Turkey, and
Cypriot spindle whorls 1850-1800 BC - source
Guzelyurt Museum

Harappan toy wheels and gamesmen; Greek
wheeled horse; and Cypriot toy figures sources Chennai, Keramikos and St Barnabas
museums
An equally surprising 21st century application is for ceramic knives made of zirconia that are
produced by hot pressing with 300 tons pressure to make them harder than steel and second only to
diamond. They hold their edge sharpness and need little maintenance, but are brittle and cannot be
used for chopping. Another, perhaps as surprising, application is ceramic watch bodies.

Kyocera ceramic knives

Ceramic watch with sapphire face, 1998
- courtesy Science Museum, SSPL

Ceramic (ferrite) magnets are used for holding doors closed, such as for fridges. Porcelain formers
are used for dipping in latex to make rubber gloves, swimming hats and balloons.
During periods of metal coin shortages, some ceramics companies produced their own ceramic
versions. In 1920 and 1921 Meissen produced ceramic coins in red stoneware and white biscuit
porcelain. Worcester also produced redeemable ceramic tokens during such shortages.

Ceramic swimming hat mould Image
courtesy of the Potteries Museum and
Art Gallery, Stoke-on-Trent

Worcester Davis token, courtesy Worcester
Porcelain Museum, and Meissen ceramic coins
Ceramic/polymer composite material is used for motorcycle clothing that is three times as hard
wearing as leather.
Only a few ceramic musical instruments have been produced, but as early as the medieval period
French potters made bird whistles that were traded widely including to Britain. Such whistles called
ocarina are still available today.

Ceramic ocarina
Porcelain is used for applications as diverse as eyebaths, doorknobs, buttons, gas meter dials, false
teeth and dental veneers. Advanced ceramics are widely used in domestic electronic products and are
described in Part 16.

Porcelain dental veneers - source dentalfind

14.1 Introduction
Because the discovery of pottery well preceded the discovery of metals, it meant that the use of
pottery vessels as high-temperature or refractory crucibles permitted or at least accelerated the
development of man’s technology through the Bronze and Iron ages. Evidence exists in Iran and
Eastern Europe of simple shallow clay crucibles from 5/6th Millennium BC that were used to smelt
copper by heating from above with blowpipes. Some from a little later have been found in Jordan
with handles. This could be considered to be the earliest use of ceramics for scientific or “industrial”
purposes.

Egyptian crucibles, Old Kingdom rough brown
pottery and another, Dynasty 18,
with copper slag inside UC 17547 and 8901
- Copyright of the Petrie Museum of
Egyptian Archaeology, UCL
The growth of technology over the past 10,000 years may be depicted as being made up of two
periods of relatively rapid development, the development of pottery and metals starting 10,000 years
ago, and the industrial revolution over the past 250 or so years. Clearly the pace of technology growth
has accelerated over the past 50 years because of the electronic/information age.

Cones to support vessels in kiln,
Ptolemaic Egypt UC 47319 - Copyright of the
Petrie Museum of Egyptian Archaeology, UCL
Early industrial uses of ceramics in potteries were kiln supports such as props and small cones,
possibly to support lids, while saggers date from the end of the 15th century. These were made of
higher-temperature-resistant clay bodies (fireclay).
The use of pottery and glass for more general, early, scientific applications dates from medieval
times. Earthenware pots were used to make chemicals such as white lead and vermilion. Advances in

ceramics led to improved products such as crucibles used for higher melting-point metal alloys, as
well as mortars and pestles, and examples of these have been found at kiln sites.
From the 16th century pottery and glass distillation equipment was used to make mineral acids that
were primarily for assaying precious metals, although the original technique dated back to the 14th
century. Alcohol was also distilled, and stills were used in alchemy (early scientific/magical
research). Majolica jars for the storage of chemicals were common in Mediterranean countries. Early
glass uses included spectacle lenses.

18th century majolica drug jars
- source Antiques Reporter
In Britain, the 18th century was the great “Age of Experimentation” and the pottery industry
occupied the position that electronics and aerospace do today. The Industrial Revolution started in the
Potteries. Josiahs Wedgwood and Spode pushed forward not only the technology but also the
economic growth of the country. Wedgwood rationalised the pottery industry, initiated the division of
labour and improved his worker’s living standards. He applied scientific methods to his experiments,
introduced business methods, corresponded with foreign customers in their own language and
obtained help from British embassies to promote trade.

14.2 Wedgwood
Josiah Wedgwood was one of the British pioneers of the artistic pottery industry, but he was also
one of the early activists in scientific ceramics. As mentioned earlier he had contracted smallpox as a
child that damaged his right leg. A riding accident caused further damage, so a notable surgeon,
Matthew Turner from Liverpool, was called to attend to Wedgwood’s leg in 1762, and this meeting
led to a close and longstanding friendship. Like Wedgwood, Turner was very interested in chemistry
and introduced Joseph Priestly to the subject, and the three worked closely together. Priestly was
later to become a noted experimental chemist. Wedgwood carried out extensive experiments in
ceramics and assembled a huge library for his research. In the 1770’s he was working on the
development of ceramics to be used by chemists, druggists, apothecaries and surgeons. Examples are
earthenware retorts, distilling and melting pots, crucibles, filter funnels, chemical storage jars,
measuring cups and levigators (grinders for powder).

Wedgwood 18th century evaporating pan and
stoneware crucible - image courtesy of the

Wedgwood Museum

Wedgwood chemical storage jars, used by
James Watt - courtesy Science Museum SSPL
However, the most successful product in the last quarter of the 18th century was the pestle and
mortar.

Wedgwood mortars and pestles - image courtesy
of the Wedgwood Museum and James Watt’s
equipment, courtesy Science Museum, SSPL
The alternatives at the time were made of insufficiently robust ceramic, bell metal (but there was a
fear that small metal particles ground off would poison patients) or made of marble, but that was
attacked by acids and absorbed oily substances. After one meeting with Priestly, Wedgwood noted
that “the Doctor seems much at a loss for a mortar, not (made of) metal, for pounding on. Make him a
deep one or two”. It took six months to perfect, rather longer than he had envisaged, but by July 1779
he had succeeded. Initially, in the early 1780’s, Wedgwood gave away this equipment to further
chemical research, however, demand grew and it became a good business.
Wedgwood carried out a great number of experiments between 1781 and 1793, which were
recorded in his Experiment Books. A number of these concerned the design of furnaces and kilns. At
the time it was very difficult to get consistent firing in kilns, as there was no way to measure the
temperatures achieved. Considerable amounts of product were wasted by under or over firing, so
Wedgwood set out to find a way of recording the temperature reached in a given firing. He spent much
time experimenting with the colour change in clay samples at different temperatures, with the idea that
a series of unfired samples left in particular areas of the kiln could, after a firing, be compared with
colour standards to give the temperature that part of the kiln had reached. He referred to this as his
Colour Thermoscope, but it was thought too subjective in making the colour comparisons. He then
went on to investigate the characteristic of clay to shrink on firing, using small clay cylinders, which
proved to be quite repeatable if the clay composition was carefully controlled. To make the method
objective, he made a gauge by fastening two rods together at a small angle and calibrated it so that
when cylinders were inserted between them the degree of shrinkage, hence the temperature reached,

could be measured. This device was one of the first pyrometers. It was as a result of this work that he
was elected a Fellow of the Royal Society in 1783.

Wedgwood pyrometers, the larger one presented to
George III - courtesy Science Museum, SSPL
Some 800 years earlier it is reported that potters in the Chinese Northern Song period (960-1127
AD) used cone shapes 5cm tall to help firing in their kilns. In 1886 the Segar cones developed by the
German, H. Sager, became the standard for temperature measurements in kilns.

Segar cones - source Wikipedia via tinux
Wedgwood met and supplied many other scientists and engineers, including James Watt and
Matthew Bolton. Often they would specify particular articles they needed and Wedgwood would
work with them to achieve the desired ceramic product. He was consulted by the French scientists
Lavoisier and Seguin regarding the lining for a furnace to melt platinum. Many scientific products
were exported, for example to Landriani, a notable chemist in Italy.

14.3 Worcester
There were two notable makers of ceramic scientific wares based in Worcester. One was the
Grainger factory that in 1849 was making very glassy funnels using their Parian-like semi-porcelain,
and a catalogue of 1854 illustrated laboratory equipment including funnels, pestles and mortars and
galvanic jars.
The second was the Worcester Porcelain factory that, from the start of operations at their Severn
Street factory around 1788, carried out continuous research on improving the production process and

improving the body pastes. As early as 1850-60, experiments were carried out to produce the
ceramic cores for very early high-stability resistors, and high temperature alumina ware appeared in
their catalogue around 1860. In 1900 George Hancock, the company chemist, set up a specific
research laboratory to devise scientific ceramics. F. E. Wooldridge who had studied laboratory
porcelain production in Germany succeeded him in 1913. Soon after the start of the First World War
in 1914, the British government asked Worcester to help with the war effort by developing a
replacement for scientific, hospital and laboratory porcelain that was imported mainly from Germany,
including crucibles, funnels and beakers. However this was an onerous task as little information on
the manufacturing process was available outside Germany. It had to be high-fired, heat and shock
resistant so it was capable of being heated to red-hot and then plunged into cold water without
cracking. Extensive research work took place to find a body that would be completely vitrified and
non-porous, and would be refractory at high temperatures. Glazes had to devised that would not crack
with rapid temperature changes, and were highly resistive to chemical reagents. Their hard-paste
porcelain body was based on the conventional China clay and China stone, but was quite difficult to
produce. To make a ceramic that is resistant to thermal shock, the microstructure of the body has to be
just right, and should consist mainly of mullite crystals. Of the porcelain constituents, clay, feldspar
and quartz, no free quartz should remain. This is necessary to avoid the problem that any remaining
quartz would change phases several times with increased temperature making the body more fragile.
The body needed to be fired at a high temperature – the 1300 ºC normal vitrification temperature is
inadequate - and 1450 ºC is needed to convert all the quartz to mullite. This produces a completely
non-porous body. It was improved over a number of years and by 1923 it was highly resistant to
fracture, impermeable to 1350 ºC and the glaze resisted softening for four hours at 1100 ºC. A
cheaper version called Sillax was produced for school laboratories in 1931.

Worcester laboratory
wares after 1931
- courtesy Worcester
Porcelain Museum
Just prior the outbreak of the Second World War in 1939, scientific and laboratory porcelain was
still being imported into Britain from Germany, so Royal Worcester was asked again to assist with the
war effort. In 1938 Royal Worcester had the only hard porcelain plant in the UK, which made the

company well placed to help. Initially they were asked by the Ministry of Aircraft Production to
support Steatite and Porcelain Products Ltd. of Stourport, which was the company that produced
insulators and resistors for aircraft radar and radios. This work quickly came to represent a third of
the Worcester factory capacity. Shortly after, early in 1942 they started producing the resistors for
Welwyn Electrical Laboratories Ltd.

High stability resistors made by Worcester
- courtesy Worcester Porcelain Museum
These two product ranges employed some 200 people (mostly women) initially working two
twelve-hour shifts. Worcester still had the small laboratory associated with the hard porcelain
development work at the top of an old mill building in its main factory in the centre of Worcester that
was reactivated. The workload on the Worcester chemists grew to carry out further experiments on
new fireproof bodies and glazes, so the laboratory had to be expanded in 1943. One such material
developed in late 1944 was an alumina body for spark plugs, which they produced at a rate of 30,000
per week. So the Worcester factory was virtually taken over by the Ministry of Aircraft Production
during most of the Second World War.
After the war the focus of production of high specification industrial ceramics turned to more
peaceful laboratory and school wares. The Laboratory Porcelain and Alumina Ware product list for
1960 contained: beakers, basins, pots, crucibles (various), filter discs and cones, funnels, mercury
troughs, mortars and pestles, and insulated tools.

Spark plug bodies produced by Worcester
- courtesy Worcester Porcelain Museum

Worcester first floor laboratory around 1950
- courtesy Worcester Porcelain Museum

The concentration was on alumina-based ceramic. Pure alumina has to be fired above
1800 ºC, has a melting point of 2050 and is usable up to 2000 ºC. The raw material for
industrial alumina wares is usually corundum, a hard crystal form of alumina, which
allows better control of the grain size of the fired ceramic. Alumina products have
reasonable thermal conductivity and high electrical insulation properties. One problem
that eases with high alumina scientific ceramics is the bubbles in a ceramic glaze.
These depend on the silica content of the body, so there can be a high level of glaze
bubbles in silica-rich earthenware, much fewer in bone china and none in pure
alumina ware.
During the war a revolutionary new industrial product had been developed in Worcester, a highgrade alumina ceramic called Regalox. After a successful pilot production in Worcester, a new
subsidiary, Royal Worcester Industrial Ceramics Ltd. was set up in 1959, based in Glamorgan, South
Wales. It produced industrial high-alumina ceramics that were formed by extrusion to the shape
required, and had a hardness between sapphire and diamond. It produced a wide range of products
especially for the textile industry and for grinding. For the textile industry it produced thread guides
and special porous ceramic spinarettes with minute holes for molten nylon to be forced through in the
production of nylon fibres. Royal Worcester Industrial Ceramics produced many other components for
various industries.
There is some interesting correspondence between Royal Worcester Industrial Ceramics and
overseas companies in 1968 concerning cooperation on ceramics for electric lamps (IET archives).
One was a letter from Dr Zabel of Westinghouse, New Jersey to Mr Adlington at Royal Worcester
Industrial Ceramics concerning exploratory talks about ceramic lamps. Another covered translucent
ceramics for sodium streetlights for OSRAM (GEC), and on 29th May 1968 from GE (USA) Export
Division concerning patent rights for LUCALOX ceramic material for lamps.

14.4 Welwyn and Worcester
Welwyn Electronics was started by E.B.Bull, who was an apprentice on Tyneside when called up
to join the British Army during the First World War. He served in Italy and must have enjoyed the
country because he returned there after the war to live and work. He acquired an agency for electrical
and wireless equipment; principally selling wireless sets for an American Company. The technology

was in its formative days in the early 30’s and electronic components were not very high in quality or
reliability. It was in Germany that most significant development of high quality components was being
carried out. In Milan a company called SECI had acquired the rights for ceramic vitreous enamel
used in the manufacture of wirewound resistors developed by the Rosenthal porcelain factory in
Germany, which were better quality than other British or US designs. The resistors were based on a
ceramic former wound with wire and protected by a layer of glass or vitreous enamel, applied in
powder form and fired at about 1000 ºC. Bull appreciated the potential of this product and expanded
his electrical business in Italy by factoring all SECI products, including the vitreous enamel resistors.
In the middle 30’s the Fascists were in control in Italy so Bull made plans to return to the UK. He
received information and a lot of help from SECI, so he could set up his own vitreous enamel resistor
production. When he returned to UK he set up production in Welwyn Garden City as Welwyn
Electrical Laboratories Ltd in April 1937. By 1938 the British Government had recognised the key
importance of wireless and telecommunications equipment, especially high stability resistors, and
needed to find a secure supply of components.
Welwyn were also interested in a second technology from Germany which was the deposition of
pyrolitic carbon onto ceramic rods to form resistors. Bull went to SECI where a small manufacturing
facility for these carbon film resistors was being set up, and gathered sufficient information to set up
manufacture in UK. With the encouragement of the Ministry of Aircraft Production Welwyn expanded.
War broke out and the need for electronic equipment became more apparent, particularly highpowered resistors for radar. However, equipment also had to operate in the “steaming” jungle, the
desert, at high altitude in planes, salt spray and freezing temperatures in Arctic convoys – the very
conditions Welwyn components could endure. As the ceramic formers used by SECI and Welwyn
were produced by Rosenthal, the outbreak of war made this source no longer available, so the
Ministry of Aircraft Production introduced Welwyn to Royal Worcester, which had the capacity to
meet Welwyn’s requirements as “domestic” demand for china had been curtailed during the war
years. As stated earlier, a law was passed making it illegal to supply the home market with decorated
pottery, so it was mainly produced to export to USA to earn foreign currency. Even undecorated white
wares were produced sparingly and there were significant shortages during the war.
The Worcester factory was already being used as a shadow factory for the Steatite and Porcelain
Products company, so on 23rd May 1941 they started production of insulators for aircraft radar and
radio equipment. As stated earlier the majority of the wiring, glazing and firing of vitreous enamel
resistors was transferred in early 1942 to the Royal Worcester factory, using ceramic tubes supplied
by Steatite. A special kiln was built to process these. The facilities at Welwyn Garden City were kept
in reserve in case the Worcester factory was damaged by enemy action.

Six way mains
dropper resistor
At the end of the war Welwyn had grown to 800 people, but they were mainly in premises
“borrowed” for the duration of the war. As the government was providing incentives to set up in exheavy industry areas, Bull moved Welwyn to Bedlington in Northumbria, partly because of his roots

there. To finance this development Bull sold a minority interest in Welwyn to Royal Worcester, and
they placed two members on the Welwyn Board, and he re-established his connections with SECI.
Various new products were introduced in the following years including resistors for the Post Office,
to be used in underwater repeaters for transatlantic cables. In 1952, Welwyn undertook its first basic
scientific project and successfully identified ceramics with reduced alkali content to improve the
performance of its carbon resistors. Later, Royal Worcester Industrial Ceramics co-operated
significantly in this project. On the death of Bull in 1953 full control of Welwyn passed to Royal
Worcester. At this time the pre-war links with Rosenthal were re-established. New products included
capacitors made from vitreous enamel dielectric and copper foil electrodes, tin oxide resistors for
computer applications and mains dropper resistors for TV sets.

Welwyn hybrid ceramic printed circuit
board - courtesy Welwyn Electric
On 30th Sept 1954 Royal Worcester became a public company. Welwyn Electronics expanded more
rapidly than the rest of the ceramics business eventually passing 50% of the turnover. Royal
Worcester Ltd. was set up as a holding company in 1958 to cover all the electrical and industrial
ceramics subsidiaries in the group, leaving Royal Worcester to look after the china. In 1960,
development at Welwyn began on hybrid circuits, where a multiplicity of components was
interconnected on a single ceramic substrate. They also instigated the development and manufacture
of semiconductor chips.
In 1961 Welwyn licensed Rosenthal to manufacture oxide film resistors, so the flow of technology
with Germany became two-way. To improve the metal to ceramic terminal seals generally, work was
carried out on metal/ceramic bonds, but this was passed to Royal Worcester Industrial Ceramics in
1962, as it fitted their profile better.

Welwyn resistors in bandolier for automatic
processing - courtesy Welwyn Electric

In 1963 AEI took a financial interest in Welwyn, having been interested in getting closer to a
components supplier. Co-operation resulted in significant progress being made with chip
semiconductors, thick and thin film hybrid circuits, also assisted by the National Research and
Development Corporation. However, when GEC took over AEI in 1967, GEC sold back their holding
to Royal Worcester. However, Lord Nelson was for a time Chairman of Royal Worcester as well as
GEC. In the Royal Worcester Annual Report for 1967, it was reported that Ceramics made up 42% of
turnover and 35% of profit, while for Electronics and Engineering it was 58% and 65%, respectively,
indicating how valuable these subsidiaries had become.
Process improvements were striking. In 1967 the time to fire the enamel was up to 16 hours, and by
1969 it was reduced to 5 minutes! Over 1 million oxide resistors were being produced each week in
1968 and the workforce reached 2200.
An example of the interchange of staff occurred in 1971 when Bob Steven, who was Welwyn’s
Commercial Director, became the Managing Director of Royal Worcester, and in 1975 when John
Herrin, a Director of Royal Worcester, became Chairman and MD of Welwyn.

Surface mounted components on ceramic and
polymer printed circuit boards
- courtesy Welwyn Electric
Further product improvement followed: for example, high voltage television potentiometers using
the thick film process, and an increased growth in hybrid circuits and printed circuit board
assemblies. Continual upgrading of production machinery improved productivity. New special
resistors for DC power transmission were developed in 1980, initially for applications in Sweden,
and later used on the England/France cross-channel DC link. Welwyn had become so diverse in its
product range, and of comparable size to the industrial porcelain production, that the Royal Worcester
Board decided to form a holding company, Welwyn Electronics Ltd, controlling all the electronicsbased subsidiaries. In the Microelectronics Division, Digital to Analogue converters became a
standard product as the complexity of hybrid circuits continued to increase, and development of chip
components for surface mounting continued.
In 1982 it was agreed to set up a Royal Worcester shop on the Welwyn site selling a wide range of
decorative pottery.
However, during the summer of 1983, Crystalate Holdings, a publicly quoted and entrepreneurial

electronics company, which specialised in telecommunications, acquired a shareholding in Royal
Worcester. They had previously raised merger discussions with Royal Worcester, and also offered to
buy Welwyn, but the Royal Worcester Board turned this down. Later that year Crystalate made a
hostile bid for Royal Worcester, and won control in December 1983. Crystallite then sold the china
and industrial ceramics businesses to London International and Coors, respectively, and the formal
link between the arts and science products was broken.

15.1 Introduction
Ceramics are universally used in industry because of their very desirable properties – high
compressive strength, reasonable tensile strength, ease with which they can be shaped, resistance to
chemical attack and weathering (in many circumstances they can last indefinitely), excellent electrical
resistance and great stability when exposed to high temperatures. Vessels can be made that can hold
molten metal, tiles that can form the walls of furnaces and ceramics can be tailored for use in
aeroplanes, launch platforms and rocket motors.
This chapter initially describes some of the relevant materials not yet covered and then a selection
of diverse applications.

15.2 Glass
The earliest known glass was the black, translucent obsidian, the volcanic glass that our forefathers
used as tools tens of thousands of years ago. Later it was used for jewellery and mirrors. In Uruguay
there are strange tree-like structures formed by lightning striking the sand dunes forming columns of
glass that are now exposed by erosion. Glass is not strictly a ceramic, but for scientific uses is often
classed as a sub-set, especially in considering electronic ceramics covered in Chapter 16. Glasses
are vitreous materials in which the atoms do not have the long range order that is characteristic of
crystals, they do not have planes of easy cleavage that are also a feature of crystals and do not have
such a well-defined melting point. Various substances can be prepared in the glassy vitreous state by
cooling their liquid phase in a controlled manner to a low temperature forming a “supercooled
liquid”. Glasses so formed are strictly unstable, but can exist as a useful material at room temperature
for hundreds of years with only infinitesimal changes taking place in their properties.
Glasses do not have a sharp melting point but soften and become less viscous over a broad range.
At room temperature glasses have a high electrical resistance but can become conductive when
molten.
Most commercial glasses are based on silica, usually using sand that can be 99% silica. Pure silica
glass is costly to make and is used for special applications such as for rods, tubing, laboratory ware
and high temperature windows. It has a very small thermal expansion coefficient and can be heated to
550 ºC (red heat) and plunged into cold water without cracking. As a comparison, the Standard
European ISO test for laboratory ceramic crucibles is to heat to 250 ºC for 15 minutes then plunge
into water at 20 ºC, with no sign of cracking.

Glass blower, 1933 - courtesy Daily Herald/SSPL
Mass produced window and bottle glass is “soda-lime-silica” glass, which is the glass first

produced in the Middle East, and is made of 70% silica, 15% lime (CaO) and 15% soda (Na2O). It
is easy to make and inexpensive, but has a thermal expansion 20 times that of silica glass. If the lime
content is replaced by lead oxide, its refractive index is increased and it has exceptional brilliance
and lustre. Such “lead crystal” glass is used in tableware, artware and optical systems, as well as
electrical applications such as lamp and electronic valve envelopes. Adding a few percent of boric
oxide to silica glass can make its properties vary significantly. Borosilicate glass can have a
coefficient of thermal expansion around a quarter of lime glasses so has a greater resistance to
thermal shock. Corning introduced this glass in 1915 with the name “pyrex” that was used for cooking
utensils and industrial piping, but has long been superseded. Complex glass shapes such as chemical
wares can be made by pressing the powdered constituents in a mould and then firing them; however,
the malleability of molten glass makes it ideal for blowing vessels and complicated shapes.

Flexible glass for display screens such
as laptops - source Abrisa
Industrial applications of glass are pervasive and include fibre for reinforcing plastics and for
insulation, glass lined steel vessels, safety spectacles, x-ray tubes, furnace windows and laminated
car safety windscreens. Modern glasses can have remarkable properties, even flexible enough to
bend easily.

15.3 Glass Ceramics
In 1957, Corning discovered (re-discovered) that glasses could be converted into the crystalline
state by annealing (reheating) at a moderate temperature with added nucleating agents to control the
crystallization, producing the important class of materials called “glass ceramics”. If the glass is of a
suitable composition, a large fraction (30 to 90%) becomes crystalline and the crystals can be
uniform and very small, typically less than 500 microns, making them pore free and potentially
transparent. This can produce strong materials, considerably stronger than the original glass, typically
able to scratch carbon steel, with good thermal shock resistance. One example is the important glass
ceramic, lithium aluminium silicate. This material was originally developed for astronomical
mirrors, but is now is used for cooker tops, bakeware and high performance projector mirrors.

Indesit hobs
Corning’s product called “Pyroceram” is also used for nosecones and other aerospace applications

in very high velocity (Mach 4) applications. Other uses include erosion resistant glass-ceramic
linings for pipes. Glass ceramics can be readily tailored by changing the composition of the glass or
the annealing process. In particular its coefficient of expansion can be varied to match metals making
it easier to achieve good metal/ceramic bonds.

15.4 Composites
More obvious types of composite of ceramics and other materials are formed from layers of
different materials sandwiched together, their combination forming a solution to a particular problem.
For example, high-grade military and civil body armour is typically made up of two layers of
optimised material, such as Kevlar, sandwiching a hot-pressed boron and/or silicon carbide ceramic
plate, one inch (2.5cm) thick overall, which has high resistance to knives and projectiles. Also a
composite of hexagonal ceramic segments 1cm across combined with fibreglass and polymer can be
used. On a much larger scale the armour plating of military tanks is also a structure containing
ceramic plates and elastic layers within a metal skin. Military applications of ceramics are not only
for external armour but also to protect sensitive control systems in missiles.

Sheffield Hallam body armour, Craig
ballistic plate and Ceradyne body armour
On the other hand, “cermet” composites are derived from metals and ceramics that are bonded
together at the chemical level so they are a “solid solution” that has some of the characteristics of
both. The ceramic is usually in the range from 15% to 85% by volume, but an even smaller amount
may be added to a metal to strengthen it. As an example, a copper matrix may contain a small amount
of alumina as particles. The composite behaves as copper at room temperature, but the alumina
significantly improves its high temperature and high radiation performance. Development work on
cermets was initially focussed on improving the refractory strength of metals, to achieve a material
with the refractory characteristics of a ceramic and the ductility and thermal shock resistance of a
metal. Chromium-bonded, alumina-based cermets have very good high temperature strength, good
erosion and wear resistance, and excellent resistance to molten metals and oxidation. Titanium and
tungsten carbide-based cermets have been used to contain molten sodium and sodium/potassium at
temperatures exceeding 550 ºC, used for advanced nuclear reactors.

Comparison of various composites

- courtesy Rolls-Royce
General cermet applications are for hip joints, dentistry, body armour and even fishing line rings.
They are also used for brake discs and linings; needing both wear resistance and thermal conductivity
to remove the heat, and clutch plates that last four times longer than alternatives. Other composites
also used for friction brake discs and linings are made of carbon fibre reinforced ceramics such as
silicon carbide. This material can withstand over 2000 ºC and is 70% lighter than cast iron. It is used
on high performance cars, high-speed trains and aircraft as well as for components in rocket
propulsion systems.
Similarly the “ceramer” is a mixture of ceramic and polymer that is flexible at room temperature
but at high temperatures decomposes and the ceramic-like qualities take over. It has potential as a
coating for wires used in high temperature jet engines.
Industrial applications of ceramics are widespread, therefore to illustrate them a more detailed
description of a selection of applications is given below.

15.5 Structural Ceramics
When designing and erecting a large “industrial” building, a major consideration is the mechanical
properties of the building materials. Mechanical properties describe the way that a material responds
to forces, loads and impacts. Ceramics are strong, hard materials that are resistant to corrosion, have
low densities, high melting temperatures (are fire resistant), which makes them attractive for
structural applications. The major advantage of these products, including building bricks and tiles, is
that they require no maintenance such as routine painting, and are relatively cheap. Bricks can be
weather resistant for decades, although higher quality bricks are used for applications where they may
be frozen when saturated with water, such as for foundations and retaining walls. As you might expect
the market for bricks is immense, with the predicted production of over 8 billion bricks produced in
USA alone in 2014, worth some $5Bn. As well as bricks, other uses of structural ceramics are roof
tiles, chimney pots and liners, paviors, glazed tiles and sewer and water pipes. Major buildings were
made wholly from bricks, particularly in the 19th century, when railways and canals were being
widely constructed. Spectacular viaducts were constructed for the railways in Victorian times.

Brick viaducts, Whitby Larpool, Dollis Brook
and Lullingstone Kent - sources dunwurking,
britishblogs and Nigel Chadwick
Vast mills with associated chimneys are also reminders of the time when bricks were the main
basis of industrial buildings before concrete and steel were introduced. Industrially it is more likely
that bricks are used now for facing buildings rather than the main structural element.
Clay suitable for these wares is usually obtained reasonably locally, as the specification often is
not too high. Facing bricks are made less porous (5-20%) so are fired higher to be more vitreous, and
are sometimes salt-glazed. Pipes need rather more plastic clay than bricks and tiles, so they can be
extruded. Typically the composition is 75-80% plastic buff clay and 15-25% grog, the latter reduces
shrinkage and warping during drying and firing. To produce pipes, the clay is extruded by pressing

through dies using an auger and they are then cut into appropriate lengths. They are carefully dried to
prevent cracking and fired around 1100 ºC to achieve the required degree of vitrification. Paviors
need to be structurally stronger than common bricks so they can support vehicular traffic, so they are
also fired higher to achieve a higher vitrification. Firing is carried out in tunnel kilns 100m long.
There are, perhaps surprisingly, higher technologies also involved in structural ceramics. One
example is the recent development in road surfacing by adding photocatalytic titanium dioxide to the
concrete mix. This absorbs gaseous oxides of nitrogen converting them to soluble nitrates, thus
contributing to the reduction of greenhouse gases. Such catalytic concrete has also been used on
buildings, as it is also self-cleaning.

15.6 Heat Resistant Refractory Ceramics
The first refractories were stones used for kilns and furnaces. Refractory ceramics are resistant to
softening or deformation at high temperatures, but may also have to withstand abrasion and chemical
attack. Useful refractories can withstand temperatures in excess of 1100 ºC. They are used in metal
smelting, recovering petroleum from crude oil (lining the inside of catalytic crackers), in boilers for
power generation, in kilns for ceramics and cement manufacture, and in incinerators.

Tunnel kiln and car for firing refractories, Shingwa;
refractory lining for incinerator, Saint-Gobain;
ceramic linings for process industry and Abresist
Kalenborn pipe linings
Fireclay is used for the manufacture of a huge range of refractory applications, including crucibles
and kiln furniture. It is very hard and has to be crushed like rock before mixing with water. On its own
it is too hard for pottery, having too low a flux content, and it is not easy to work as it has poor
plasticity. It is predominantly made of aluminium silicate, basically kaolinite, usually containing
around 40% alumina. In “high alumina” refractories the alumina can be increased to between 50 and
99% of the fired product, and at these higher alumina percentages, the ceramics are very inert and can
be used up to 1930ºC.

Collection of Almath crucibles and
a boron nitride crucible

Apart from alumina, there is a range of other refractory ceramic ingredients that can be added to
mixes to raise their “withstand” temperature and are selected to fit the particular application, such as
high temperature furnace linings. These include mullite (melting temperature 1870 ºC), zirconia
(2677), silicon carbide (2700) and hafnium carbide (4160). Even so, hostile applications such as
contact with molten steel and slag can require replacement of the refractory every few weeks.
Industrial consumption of refractories is huge. Large blast furnaces to produce iron required in excess
of 300 tons of refractory bricks, steel open-hearth furnaces needed 6000 tons. Many more were also
needed for coke ovens and electric furnaces.

Ceramic fibre refractory insulation
- source Best-B2B.com
Thermally insulating, as opposed to refractory, firebricks have combustible material such as
sawdust or powdered cork mixed with the clay that leaves voids after firing that lowers the thermal
conductivity (utilising air/gas insulation, as with thermal clothing). Alternatively they can be made of
ceramic fibre rather like high-temperature loft insulation.
Several other higher-technology applications take advantage of the robustness and temperature
resilience of ceramics. Examples of applications that are extremely demanding include components
for use as rocket exhausts, gas turbines or inside internal combustion engines for automobiles.
Ceramics such as silicon nitride are used in turbocharger rotors, rocker arms, cam followers, valves,
valve guides, pistons and rings, cylinder linings, brake pads and discs and exhaust port liners.

Ceramic rocket
thrusters nozzle

- source NASA

Silicon carbide brake disc on a
Porsche Carrera GT

High strength silicon nitride turbine rotors latter
1996 - courtesy Science Museum, SSPL

Space shuttle showing array of ceramic
tiles, a new tile and one from Atlantis
- source NASA
One of the most interesting high-temperature applications of ceramic materials is their use on the
space shuttle. Almost the entire exterior of the shuttle is covered with ceramic tiles made of high
purity amorphous silica fibres. Those exposed to the highest temperature have an added layer of black
glazed, high emittance borosilicate glass, which sheds some 95% of the heat encountered. These tiles
can tolerate temperatures up to 1480 ºC for a limited time. The hottest areas are the nose (1465) and
tail (1175). The tiles keep the temperature of the aluminium shell of the shuttle below 176 ºC,
compared with its melting temperature of 600 ºC. The tiles, which are between 0.5 and 3.5 inches
thick, cool rapidly and can be handled within 10 seconds after exposure to the highest temperatures.
The shuttle also uses ceramic fabrics for thermal barriers and high temperature glass for windows.
The latest developments of glass foam provide extremely light but very thermally insulating materials.

15.7 High Strength Ceramics
Crystalline ceramics are brittle so break suddenly, usually along grain boundaries, although
ceramics containing smaller crystals, such as glass ceramics, are stronger.
Ceramic fibres and whiskers have close to theoretical strength as they have no defects and have the
highest theoretical strength of solid materials. These fibres, such as silicon carbide whiskers typically
1 micron diameter and 100 microns (0.1mm) long, are used to strengthen other products, increasing
endurance at high temperatures, for example in satellite and missile structures and helicopter
transmission parts. Conversely, carbon fibres can also be introduced into ceramics to improve their
tensile strength.
Titanium carbide has four times the strength of steel, so a rod in an aerospace application could be
made of this ceramic with half the diameter and 30% of the weight. Boron carbide is particularly hard
and very wear resistant so is used in dies. Cubic boron nitride is as hard as diamond but more
temperature resistant.

15.8 Abrasives and Cutting Tools
The first “abrasive paper” formed by gumming crushed shells to parchment was used by the
Chinese in the 12th century AD. Abrasives now have many forms including wheels, discs, sheets and
belts used for precision machining, cutting, shaving and polishing. The use of ceramics as abrasives
takes advantage of their hardness and temperature-withstand capability. The hardness of minerals is
measured on the Mho scale from 1 (talc) to 10 (diamond). Corundum is 9 and quartz 7. Corundum and
emery are natural alumina, although many abrasives now are made synthetically for consistency.

Carborundum (silicon carbide) cutting
discs - source Wikipedia via Albert

Ceramic surface finishing tools

- source Friatec
Over half the diamonds mined today are used industrially, for cutting and polishing materials such
as the very hard silicon and boron carbide ceramic products. As the majority of abrasive ceramics
are formed as a mixture of crystal grains bonded with a glassy phase, tailoring the characteristics of
this mixture results in the various types of abrasives. Alumina is preferred for processing steel, and
silicon carbide for most ceramics.
Ceramic cutting tools can also be readily tailored to meet particular requirements. Doped silicon
nitride and alumina are fired with 4000-psi pressure at 1,600 ºC to maximise density and hardness.
They can be coated with other ceramics such as titanium nitride or carbide, or be reinforced with
silicon carbide whiskers. They can be formed as “chisels”, wheels and discs and are used for
difficult-to-machine metals such as cast iron. The tools are often used at high temperatures. In
Germany some 70% of metal cutting tools in the casting process are ceramic. They are also used
extensively in the automotive industry.

15.9 Wear Resistant
Conversely, ceramics have many applications to reduce friction in rubbing surfaces, as they can be
sufficiently hard and have a high surface finish that wears very slowly. Doped zirconia is such a
ceramic, as is silicon nitride, which can be used for ball bearings that can last ten times longer than
steel ones.

Ceramic bearings, collection based on
silicon nitride and Ceradyne ball bearings

Ceramic spray nozzles - source Rojan
Also longer life can be obtained using ceramic nozzles reducing erosion. Another example is the
use of silicon carbide pads as bearings in oil and gas drilling rig motors. They have a very good high
temperature wear resistance, and are particularly used for directional drilling where the drill bit is
steered in various directions (such as very accurate relief well drilling).

15.10 Ceramic Coatings
To recap, enamel is a hard, chemically resistive, thin layer of ceramic that protects metals and also
can be used for decoration. Enamel was first used industrially on iron and steel sheets in 1850 in

Germany.
Prior to coating, the component is usually prepared by “sand blasting” it with appropriate grades of
sharp ceramic grit. The coating can be a single layer fused to the metal or a ground coat and cover
coat. The ground coat is often blue as it contains cobalt oxide to help adhesion. Enamels can be
applied as a slip and sprayed on; the metal heated and powder applied; or using the method called
“electrophoresis”. Electrophoresis uses the phenomenon that when fine particles of ceramic are
suspended in water most carry a negative charge, so if two electrodes at different voltages are
immersed in the water, the particles are deposited on the positive electrode or anode. So a metal
object used as the anode will become coated with the ceramic enamel with good adhesion. Enamels
are fired at a relatively low temperature of 550 to 850 ºC for 2 to 15 minutes, but they are always
fritted beforehand at temperatures some 50% higher.
An alternative coating method is thermal (flame) spraying that is used to deposit a wide range of
ceramic coatings for many industrial applications. The ceramic powder to be applied is passed
through an energy source (plasma or electron beam) where it is softened and sprayed in a plastic state
on the component where it adheres to its surface. It solidifies on contact to form interlocking coating
layers that can be built up to the required thickness. The coatings can be left in this “as sprayed” state
or ground to the required finish. Little heat is transferred to the target component so its properties are
not affected.
For iron and steel, the enamel compositions are typically: blue ground - feldspar 30%, borax 30%,
quartz 30% with 0.5% cobalt oxide; white ground - feldspar 25%, borax 35%, quartz 20% and
zirconia 6%; and for white cover – feldspar 35%, borax 25%, silica 20%, antimony oxide 2% and tin
oxide 7%. Often seen items that are enamelled are school whiteboards and magnetic boards and
external metal building facing, but their use is as diverse as farm storage silos and chemical
processing tanks.

Ceramic coating on Sulzer
turbine blades
With the correct choice of ceramic powder and process, coatings can be hard, dense and wear
resistant, or softer and able to withstand thermal shock. Less obvious applications include gas
turbines, pumps, automobile engines (zirconia and alumina are used as coatings on diesel engine
piston crowns, combustion chambers and valves), equipment for textile manufacturing, molten metal
handling and temperature measurement, petrochemicals and printing. Titania (titanium dioxide), like
alumina, produces a hard, dense coating resistant to corrosion and wear with excellent dielectric
properties, while chrome oxide coatings are used in particularly abrasive applications.

Rolls-Royce ceramic coated
turbine blade
A particularly interesting application is in aero engine gas turbines where zirconia-based ceramic
coatings are used on various components. To improve fuel efficiency and performance of aero
engines, the operating temperature has to be increased, but this makes it difficult to find metals
capable of withstanding the higher temperatures. Ceramics tailored for minimum long-term thermal
distortion (known as creepage) are used as coatings for aero gas turbine blades, where sufficient
temperature can be dropped across the coating to significantly increase the creep life of the
underlying metal (a temperature reduction of 15 ºC through the coating doubles the creep life of the
blade). One benefit is that it can be more cost effective to use a cheaper metal with a ceramic coating
than to use an expensive alloy, but perhaps more importantly the absolute temperature that can be used
in the combustion chamber can be increased. For example the latest single crystal nickel alloy turbine
blades are able to operate around 1100 ºC, but this can be increased to more than 1200 ºC by using a
low thermal conductivity ceramic barrier coating of yttria-doped zirconia deposited using an electron
beam.
The market for high-performance ceramic coatings in North America in 2011 was $1.4 billion.

15.11 Medical Ceramics

Ceramic on ceramic hip joint and x-ray of
replacement joint - source Orthoworks
Ceramics are used extensively for a broad range of internal medical applications, as they are nonpoisonous and inert to body fluids, and promote tissue and bone growth. They can be used for bone
and joint transplants, such as replacement hip and wrist joints, as the support for direct delivery of
medicines internally and for implants such as pacemakers. Piezoelectric ceramics are being proposed
that convert the energy of heartbeats to power the pacemaker, making batteries unnecessary. Ceramics
are also used extensively in medical diagnostic equipment. Very recent research has shown that
clusters of certain microscopic glass beads can detect a single sample of a virus.
The global market for medical ceramics was $10.4 Bn in 2011 and is expected to grow to 13.1 Bn
by 2017.

15.12 Dentistry
In 1774 French chemist Duchateau had the idea of replacing the carved bone and ivory false teeth
used at the time with porcelain ones. Another Frenchman, a dentist Dr de Chemant spent years
perfecting the technique including colouring the teeth to match the originals. He was granted a British
patent covering his porcelain teeth and metal spring fittings, and began selling his products in 1792.
He obtained his porcelain from Wedgwood. In 1808 an Italian Dr Fonzi invented a porcelain tooth
with a platinum hook to fasten it to a base. In 1820 Claudius Ash, a British goldsmith, produced an
improved version with gold fittings.

Dental veneers - sources Wikipedia via
clausgast and mynewsmile
Porcelain teeth are made of two parts, a translucent self-glazing outer enamel and the body. The
body, typically made from up to 90% potash feldspar, becomes a completely vitreous polycrystalline
material having a slightly higher thermal expansion coefficient than the enamel to keep the latter in
compression for strength. Some are made on a metal core with ceramic outer layers. Also cosmetic
ceramic veneers some 0.5mm thick can be glued on to teeth that have had their natural enamel ground
by an equivalent amount to retain the original size of the tooth. To strengthen the teeth, especially to
resist cracking caused by grinding, glass ceramics and alumina have been used. Alumina together
with 15% lanthanum glass was four times stronger than previous alternatives. In 1999, 35% zirconia
was added to this composition, again considerably strengthening the tooth core. Today yttria doped or
stabilised zirconia is used.

15.13 Filters
In 1854 Sir Henry Doulton used a porous ceramic filter to clean up water from the Thames, which
at the time was spreading epidemics throughout London. The principle was that cholera and typhoid
bacteria are greater in size than one micron, so a ceramic can be designed to allow water through but
stop the bacteria. Today Doulton water filters incorporate activated carbon as well as silver
impregnation or a colloidal coating to kill the trapped bacteria. The composition of the ceramic can
be tailored to produce filters covering a wide range, including ones capable of extracting bacteria
from the air. Ceramic filters and membranes have higher performance and durability than alternatives.

Doulton ceramic filter
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Ceramic gas filters and array
- source Glosfume

Automobile catalytic converter
- source weiku.com
Ceramic filters are also used to clean up the hot effluent gases from incinerators and fossil fuel
power plant. They are typically made of alumino-silicate fibres and a silica binder. They are
corrosion resistant and can also reduce dioxin production. Catalytic converters to remove harmful
gasses in modern cars are made up of an alumina sponge-like filter structure with impregnated rare
metal catalyst (platinum, rhodium or palladium). The latest converters will use a ceramic foam. There
are even filters that can be used for molten metals.

15.14 Nuclear Generation and Waste Disposal
One of the products supplied by Worcester Porcelain Co. was calcium fluoride tubes used for the
separation of uranium isotopes. High purity ceramic crucibles are also used extensively in the
processing of uranium and its alloys. Even the fuel elements for higher temperature nuclear reactors
are ceramic, made from moulded uranium and thorium oxides. The UK’s Advanced Gas-cooled
Reactor fuel pellets have enriched uranium oxide formed into pellets that are fired at 17-1800 ºC
supported in molybdenum “boats”. One pellet is equivalent to 1.5 tons of coal.

AGR nuclear fuel pellets - courtesy BNFL
Ceramics are also used for control elements and rods (boron carbide), moderators and reflectors
of the neutrons (beryllia) and in shielding (boron carbide and nitride). Ceramics are even used as the
restraints for the superconductors used as magnets in nuclear fusion power reactors.
Ceramic devices are used in nuclear instrumentation. As an example, because of the high Curie
point of lithium niobate (1210 ºC), it is used for high temperature vibration detection in heat
exchangers in nuclear reactors.
The Gas Cooled Fast Reactor is an advanced reactor used for power generation. It operates at
much higher temperatures than current nuclear reactors, typically with an 850 ºC outlet temperature.
Withstanding this level of temperature for extended periods in the core of the reactor is beyond the
capability of most metals so ceramics are used that are resistant to high temperature distortion. One
version of the nuclear fuel for this type of reactor is a mixed oxide ceramic honeycomb frit contained
in a ceramic cladding. The cladding is made of silicon carbide as a composite of bulk ceramic and
reinforcement fibres. The fuel is made in the form of pins 10 mm diameter that are stacked to form a
fuel rod.
Safe storage of nuclear waste is a very important issue to protect our descendants while the nuclear
isotopes decay to safe levels, sometimes taking decades or centuries. The principle is to encapsulate
the waste in a glassy ceramic that is sufficiently robust to maintain its integrity indefinitely. The main
source of high-level waste is spent fuel. This is reprocessed to remove any remaining unused
uranium, leaving the waste fission products as a nitrate solution that is concentrated by evaporation.
This is initially stored in stainless steel tanks within massive concrete structures to provide the
necessary shielding. There are several methods of converting this waste into a safe passive state. It
can be processed by the Waste Vitrification Plant, where it is first calcined in a rotating kiln to
produce dry granules. This is then mixed with molten borosilicate glass in a large crucible heated to
1050 ºC. A version called Synrock uses a combination of titanates tailored for particular waste
products.

Encapsulated nuclear waste, models of high
level waste puck and Synrock puck
- courtesy BNFL

High level waste canister
- courtesy BNFL
The glass/metal oxide, fission product matrix can then be poured into special stainless steel
canisters, and once the contents are solidified they are sealed. The canisters, containing about 35% by
weight waste product, are placed in a long-term concrete storage facility, convection cooled to
remove the residual radiation heat emission, and is designed to be safe for a minimum of 100 years.
An alternative method is to pyrolyse (burn) the nuclear waste in a fluidised bed furnace using
alumina powder as the bed material and superheated steam at 700-750 ºC as the fluidising gas. Clay
and other additives are used to produce a variety of highly durable end products such as boro-silicate
and alumino-silicate glasses and magnesium silicate and titanate ceramics. The volume of the
encapsulated radioactive waste is reduced and it is rendered easier to handle.

15.15 Gas generation
Electrochemical cells (similar to fuel cells described later) can be used to generate or absorb
oxygen from the air. They are typically based on ceramics made from, for example, strontium iron
cobalt oxide. The ceramic is formed as tubes with 300-micron-thick walls, 300mm long and operate
at 750 ºC. Similarly hydrogen can be separated from various gasses using a cermet of barium cerium
yttrium oxide that has great potential in the “hydrogen economy”, particularly as a fuel for fuel cells.

15.16 Nanotubes

Titanium dioxide nanotubes
- source Penn State University
Nanotechnology was the term coined by Taniguchi in 1974 to describe mechanical parts, finishes
and tolerances in the nanometer (millionth of a millimetre) region. There is a great deal of
development work being carried out on nanotechnology today that could have a huge effect on the
future. For example tiny tubes have been made out of lanthanum strontium cobalt ferric oxide ceramic
that can also filter oxygen out of the air. They could be used to provide pure oxygen to the combustion
chamber of gas turbines in power stations. At present air containing 80% nitrogen is fed into these
turbines, which causes oxides of nitrogen to be formed that contribute to climate change. If only
oxygen is used, only water and carbon dioxide are produced. Development is underway to store huge
quantities of carbon dioxide underground, so with this ceramic application, there is the potential to
cut damaging emissions to practically zero.
Similarly, solar cells made of tightly packed titanium dioxide nanotubes, having a deposit of
potassium on their surface together with carbon to help absorb the sunlight, can be used to separate
hydrogen from water. Again this could be an important development as another source of hydrogen
that could be used as a fuel in the “hydrogen economy”.

15.17 General Electrical Uses

Domestic ceramic electrical fittings,
two light fittings and junction box
- Image courtesy of the Potteries
Museum and Art Gallery,
Stoke-on-Trent

Electrical ceramics and glasses, being chemically inert and durable, find extensive use in
household, laboratory and industrial electrical applications. Their main purpose is as insulators in
electrical circuits to provide physical separation between conductors and prevent current flowing
between them. An early use in the electrical industry some 100 years ago was as outdoor insulators,
because of their high electrical resistivity and ability to withstand extremes of weather.
The first speciality electrical ceramic was porcelain, which was made by the whitewares industry
using the traditional kaolin/feldspar/quartz porcelain body. It was used to make insulators and
bushings (the connections to electrical equipment). Conventional porcelains have a relatively low
mechanical strength, fair thermal shock resistance and poor high frequency characteristics, but are
used commonly for frequencies below 10,000 Hz (10 kHz) because of their low cost. There are
different grades of porcelain available that are tailored to the physical requirement and to achieve
lowest cost. So porcelains with lower mullite levels, fired at 1260 to 1320 ºC, are often used,
unglazed, for high-volume low-cost applications such as bases of light bulbs, light fittings, fuse
blocks, bushings, hot plates and toaster insulation. For more demanding applications, harder
porcelains having high mullite levels are made with fewer impurities in the raw materials that are
fired at 1350 to 1450 ºC. Higher voltage ceramic components are vitrified with as little as 0.1%
porosity/water absorption to ensure high resistance to electric breakdown.
Materials and processes improved over time, such as the removal of the feldspar that contains
conductive potassium ions, and the ingredients became kaolinite, talc (steatite) and alkali earth fluxes
such as barium or calcium carbonate. Steatite has good mechanical and dielectric properties and
relatively low power losses at higher frequencies; so steatite-based porcelain (with 10% kaolin) is
well suited for electrical components. It is used for applications such as variable capacitors, coil
formers and structural insulators (bushings, spacers and supports). However it is difficult to fire and
it is vulnerable to heat shock. Cordierite (magnesium aluminium silicate) is very resistant to thermal
shock, so it is more suitable for applications such as electric heater plates and earlier electric fires
that had the heating wire wound around a ceramic tube.
Ceramic components can be glazed to minimise surface effects such as moisture ingress into pores
that can increase electrical conductivity. They are glazed with a feldspathic glaze or a self-glazing
ceramic can be used.
Porcelain was also the material originally used for spark plugs, as mentioned earlier, but the
feldspar caused electrical leakage and the quartz caused weak thermal shock resistance. The need for
progressively higher performance sparkplug insulation for automotive and aircraft applications during
World War II provided the motivation to improve the body material that led to a higher quality 95%
alumina body, which started the development of molecularly tailored ceramics. Alumina has a high
mechanical strength, relatively high thermal conductivity and technology existed for good
metal/ceramic bonding. The sparkplug insulator could withstand an electrical stress in excess of 1
kV/mm at 900 ºC and a pressure of 1600 psi. Alumina is also used to improve the performance of
bushings and power resistor cores.

Ceramic spark plugs: Pognom Constructeur
(aeroplane), Nationale eyquem, Red Head
Vitristone and Mosler Versuvious Vitite
(car), a replacement porcelain and Joly
French (aeroplane)

15.18 Electric Lighting
As mentioned earlier, a major driving force for artificial light in the 19th century was to extend the
day for agricultural work. Initially arc lights using carbon electrodes were used with portable electric
generators.
From the middle of the 19th century there was great competition to produce the first commercial
incandescent filament electric light in a glass bulb. Initially developers used a fine carbonised
bamboo filament and platinum wires to feed through the glass envelope, as its expansion properties
matched that of the glass.

Carbon filament lamps, 220/100 volts
- source Wikipedia via ulfbastel
Further development in Russia, USA and UK led to the carbon filament being replaced by metals,
and finally the double-coiled tungsten filament used today. The two major proponents, Edison (USA)
and Swan (UK) eventually joined together as Ediswan. The companies that were created from their
work on electric bulbs included GE of America, Thorn of UK and AEG of Germany. The filament
lamp became universally popular for over 100 years and is only now being slowly phased out.
In 1898 Nernst developed a lamp based on a rod of the ceramic cerium oxide, and he called it a
“glower”. This was a solid electrolyte that radiated bright light when conducting electricity, but it
only became conducting at high temperature, so it had an electric heater as a spiral around it.
Amusingly, such a lamp used by Nernst in demonstrations was “switched on” by heating with a match
above its threshold for conduction and went out by blowing on it (so cooling it), just like a candle!

Unfortunately it took minutes to warm up and was not suitable for domestic applications.

Halogen bulb
- source Wikipedia
via Alan Liefting
Fused silica envelopes enabled the development of halogen lamps that appeared on the market
around 1960. They were incandescent lamps using a tungsten filament in a halogen atmosphere that
formed a continuous chemical reaction returning tungsten to the filament, which reduced the
blackening of the inside of the envelope. They were erroneously called “quartz” halogen lamps,
although more accurately quartz is the crystalline not the glassy form. It is transparent to ultraviolet
and visible, but has to be moulded as it does not soften like soda glass and cannot be easily blown.
Quartz iodine lamps used iodine as the halogen gas and were initially found in car headlights. Lamp
internals were made of borosilicate and aluminosilicate glasses that have a much lower expansion
coefficient than soda or lead glass so are resistant to cracking. A new metal connection had to be
devised to match the fused silica, which was not easy to find, but finally flattened strips of
molybdenum were found to be suitable.
The fluorescent lamp or discharge tube that became available in the 1930s consisted of a lowpressure borosilicate envelope having electrodes at the two ends. It contained an ionised gas
producing light from the ensuing plasma when an appropriate electric field is applied. The first
discharge lamps used low-pressure mercury as the ionising gas producing a blue light, but most
energy was ultraviolet. To improve their performance they had a fluorescent coating of rare earth
doped phosphors on the inside of the envelope that converted some of the ultraviolet light to visible.
The next development used neon as the ionising gas producing red light that was mainly used for
advertising. The use of a fused silica envelope allowed higher operational temperatures and
efficiencies.

Low pressure sodium lamp: Osram 35W lamp
Sodium discharge lamps were used extensively for road illumination, but had a very narrow
yellow wavelength making it impossible to differentiate illuminated colours. The sodium was solid
when cold and could not start on its own, so a little neon gas was used to start the discharge and
when, after a few minutes it was warm enough, the sodium vaporised and took over the discharge.
This gave the initial red then yellow colours. Hot sodium is very reactive so a special envelope was
developed to contain it. This was a soda glass envelope with a thin layer of silica-free aluminoborate
glass on the inside. The outer layer kept out moisture and the inner layer resisted the sodium.
The development of the high-pressure sodium discharge tube in the 1970s broadened its spectrum
to “salmon pink”, which permitted most colours to be seen when illuminated.

High pressure 600W sodium lamp

Comparison of lamp types: rear is mercury (bluish),
centre LED (white) and front sodium (yellow)
This was made possible by using transparent doped alumina for the discharge tube, which was
unaffected by the hot sodium plasma. The alumina was cast as a hollow tube and the alumina end caps
cemented with a sodium resistant glass. Niobium leads were used to match the expansion coefficient
of the alumina, and xenon was used as the starter gas. The latest phosphors are used in vapour form
within the discharge tube. They are alkaline-earth ceramics such as barium magnesium aluminate for
blue, calcium silicate for pink or zinc silicate for green.
The latest development is to use Light Emitting Diodes (LEDs) that can provide very high quality
illumination.

15.19 Electricity Distribution
The electricity distribution system comprises towers and lines to move the electricity from
generator to user, with sub-stations containing transformers to change voltages and switches to
interconnect lines. Where it is necessary to connect a metal element at a voltage to another at zero
volts, such as connecting a line to a tower, an insulator is required to separate the two, capable of
withstanding the difference in voltage. Ceramics are used extensively for these purposes due to the

stability of their electrical, thermal and chemical properties under harsh weather conditions.
Large high-tension porcelain insulators can be made from conventional siliceous clay, and used to
be made by coiling. Now they are moulded and finished on a lathe. Firing of larger structures can be
for up to 4 days at 1200 ºC. Porosity has to be kept below about 4% to maintain a high dielectric
strength. High voltage bushings and transmission line insulators are designed as a stack of “sheds” or
re-entrant structures to increase the length of the path any surface breakdown would have to
transverse, and maintains dry sections in wet weather.

Ceramic insulating bushings: various examples,
a 1200 volt test bushing and bushings on
a large transformer - courtesy Trench.
Earlier versions, image courtesy of the Potteries
Museum and Art Gallery, Stoke-on-Trent
High voltage switches (circuit breakers), that can be up to 400 kV in the UK or 800 kV elsewhere,
have to break (disconnect) immense current flows when a fault develops on a line or transformer,
which results in severe arcing. An important property of the ceramic insulation is the ability to
withstand this arcing, so it does not degrade leading to dielectric breakdown. Other characteristics
needed to protect against electrical arcing are to have a high softening temperature, high resistance to
thermal shock and high dielectric strength. Heat dissipation is also important because the heat
produced during arcing can cause the insulator to fracture. The high compressive strength and rigidity
of porcelain reduces deformation under service conditions even at elevated temperatures, so it is
well suited to this application.

Medium voltage circuit breaker “vacuum bottle”
and cross section showing internal bellows
allowing contacts to be separated
- courtesy ERL Switchcraft
Pollution can create conductive films, and critical bushings in a high voltage sub-station may have
automatic washing facilities to remove pollutants. Semiconductor glazes are used to reduce corona
discharge at the surface in high electric fields such as near the conductor/insulator interface of
bushings. They modify the surface conductivity, which smoothes any voltage gradients. Various other
special coatings may also be applied to reduce flashovers and reduce radio interference from
discharges. Glass ceramics are used now at medium voltages (10-30 kV) as it is easier to make the
ceramic/metal interface.

15.20 Miscellaneous

Collection of industrial ceramics
To illustrate the diverse applications of ceramics in industry in addition to those above, it is
informative to look at some of the wide range of components produced in the past by Royal Worcester
Industrial Ceramics in addition to those for the textile and wire industries. They produced grinding
balls, pump plungers and impellors, fishing tackle rings, abrasion and corrosion resistant sensors
especially for the steel industry (e.g. feed hopper levels), corrosion resistant metering floats for the
chemical industry, mill linings, sanding nozzles, thermocouple tubes, heating element supports and
spacers, potentiometer and coil formers. Other applications are because of ceramic’s resistance to
high levels of radio frequency radiation such as in welding and food conveyor supports in RF ovens.
For the aircraft industry they produced high temperature fire seals, insulation spacers and instrument
bases.

16.1 Introduction
Up to this point the scientific applications of ceramics were mainly due to their insulating,
structural and thermal characteristics. After so long thinking ceramics are great insulators, it is
somewhat of a surprise to find they can exhibit a wide spectrum of electrical properties. It is the
combination of these electrical and magnetic properties and ceramic’s characteristic stability that
makes them the ideal choice for many technological applications. Their robustness is their appeal and
ceramics even have preference over metals in some relatively higher conductivity applications.
The range of properties that can be achieved is very broad, including: magnetic (ferrites);
superconductive; non-linear resistive; capacitive; and piezoelectric, with sub-sets pyroelectric (heat
sensitive), ferroelectric (electric field sensitive) and electro-optic (light sensitive).
All ceramic materials that can exist in the form of a crystal have been split into 32 crystal classes,
of which only 20 are piezoelectric (generating electricity from mechanical pressure). Ten of these are
spontaneously polarised, so they can exhibit electrostatic polarisation (dipoles in the crystal line up)
with no applied electric field. These are also temperature sensitive so pyroelectric (polarisation
changes with temperature). The important class of ferroelectrics belong to a sub-group of this
pyroelectric class. They are called ferroelectric because of their similar “domain” structure to ironbased magnetic material, but having an electric rather than a magnetic field. In a ferroelectric,
“domains” are regions of uniform spontaneous electric field polarisation. Ferroelectrics also have the
property that an external electric field can reverse their internal polarisation.
The earliest recorded account of pyroelectricity was by the Greek, Teophrastus (371-287 BC),
who wrote that the mineral, lyngourion, probably tourmaline, became charged when heated and
attracted small pieces of wood. In the 18th century there were investigations of pyroelectricity related
to work on electrostatics. In 1880 the Curie brothers, Pierre and Jacques, discovered piezoelectricity
in tourmaline, zincblende and quartz and Valasek in USA discovered ferroelectricity in 1921.
Modern scientific applications of ceramics took off when these exciting properties of ceramics
were seen to be key to the development of the electronic and information age, which was based on the
simultaneous development of semiconductors and these electronic ceramics. Ceramics and glasses
are important enabling technologies in many electronics markets. The range of properties of
electronic ceramics is the largest known of any material class. For example, the resistivity of
ceramics varies from zero for superconductors to the most resistive of materials.
The high strength of the electronic bonding within the ceramic gives it the characteristics of
generally high melting point, corrosion resistance, brittleness and compressive strength together with
low thermal conductivity. It is the variation in this electronic bonding within different crystal
structures, and in some cases particularly the characteristics of boundaries between grains within the
body of the ceramic material that produces the enormous range of electronic and magnetic properties
of ceramics. There is no comprehensive theory to explain the effects exhibited by some of these
ceramic materials, and much has been achieved by trial and error. As an example the addition of
magnesium oxide to alumina produces the translucent ceramic used to encapsulate high-pressure
sodium vapour streetlights, but it is not understood exactly what role the magnesium oxide performs.
Some of the electroceramic materials used are highly specialised, prepared from compositions often
not found in nature, carefully processed and fabricated into complex shapes to meet specific

applications.
Although semiconductor advances have overtaken some ceramic devices, technology moves ever
onward. A recent discovery involves a new oxide crystal structure that switches from metallic to
semiconducting when illuminated, giving the potential for a memory device 1000 times denser than a
DVD!

16.2 Ceramic Sensors and Actuators
The human brain would be useless without sensors to provide inputs, such as eyes, ears and
fingers, and actuators to provide output, namely muscles operating arms, legs, mouth etc. The world
we live in depends largely on the control we exercise over our environment. This means we have to
measure various physical and chemical parameters, including temperature, pressure and position and
use these measurements to produce the required output. It turns out that it is much easier to apply
sophisticated computer processing to electrical signals than it is to obtain the signals in the first
place, and many systems are limited by the lack of adequate means of measurement or of causing an
output with an actuator. This is why the large range of ceramic sensors and actuators are so important
to our way of life. Advanced ceramics are critically important because of their stability, low cost and
often unique measuring and actuating capability.

16.3 Manufacture
The new advanced scientific ceramics are made from inorganic compounds, much the same as
other ceramics, but demand a much more exacting control of raw materials and processing. Instead of
digging up clay that is made up of a rather indeterminate mixture of oxides and other chemical
compounds, the raw materials for advanced ceramics need to be pure, finely ground oxides mixed in
exactly the right proportions to achieve the required characteristics. The absence of “clay” as a
plasticiser led to organic ones being used. The densification (removal of pores) no longer depends on
added fluxes but depends on “calcining” and “sintering” sometimes under pressure. Calcining is a
low temperature pre-firing that converts constituents such as nitrates and carbonates into oxides and
causes constituents to start to interdiffuse, thus reducing the extent diffusion needs to occur during the
subsequent “sintering” process. Calcining partly fires the constituents so they have to be milled again
to around 1-10 microns. Firing is often referred to as “sintering” in the context of advanced ceramic
manufacture, but in sintering no molten liquid is formed. Ideally sintering produces fully dense
material and eliminates porosity.
The properties of advanced ceramics depend critically on numerous parameters such as the optimal
size of the particles, the state of aggregation of the components, their chemical purity and
homogeneity. Densification is important to achieve good performance, so the aim is to repeatedly
produce a dense ceramic with zero porosity, which is not easy. The powdered raw materials are often
mixed with 5% of a binder such as polyvinyl alcohol and pressed into a mould the same shape as that
finally required, but larger to allow for shrinkage (the “green” body). The binder is removed on
firing.
More predictable is the performance of single crystals that some electroceramic devices use, rather
than a polycrystalline form, but the growth of these single crystals is complex and very time
consuming.
The raw materials for polycrystalline ceramics can be obtained from highly refined minerals or

specific chemical synthesis. Milling oxides, hydroxides and carbonates to fine powders is a cheap
way of preparing advanced ceramics, but it is difficult to get the required size and homogeneity so
that when fired they are consistent throughout with no voids, also milling balls can contaminate the
mix. Higher temperatures of around 1500 ºC are also needed for their sintering. However milling is
used for some more tolerant applications.
There are several alternative methods used to prepare pure powders with the sizes needed. Some
of these methods are based on the components being in a solution. One of these is precipitation. As an
example it can be used for manufacturing ferrites by making solutions of the chlorides or sulphates of
iron and other metals, and adding agents to cause the material required to precipitate out. After drying
and calcining at 180 to 300 ºC, high purity particles with a narrow size range of 0.05 to 0.5 microns
can be obtained. Because of this particle quality, the sintering temperature can be significantly lower,
for example 550 instead of the 720 ºC required for strontium hexaferrite if the components are only
milled.
The “sol-gel” process that was developed in 1981 is particularly useful as it can be used to
produce different shaped particles, such as fibres and for thin films. The “sol” is a solution or
dispersal of solid particles in an organic solvent, which is destabilised by the addition of an agent,
often water, when the viscosity increases to form a “gel”. The liquid is removed by various complex
processes. Subsequent calcining and sintering results in a product in the form of a powder, fibre or
film. As an example, for the yttrium barium cuprate superconductor, the temperatures are 1000 ºC for
calcining and 1223 ºC for sintering. This process was first used to form microspherical particles
(100 micron diameter) for use as fuel in high temperature nuclear reactors. The market for sol-gel
products is expected to be $2Bn by 2017.
There is still a measure of trial and error needed in the manufacture of advanced ceramics, because
the theory of the performance of them is incomplete and the processes producing the effects are
extremely complex. However, starting from pure raw materials means that results can be precisely
reproduced from one sample to another if processed in the same way, so electronic ceramics can be
specially formulated for specific characteristics.
There are several different ceramic structures used for advanced ceramic devices –
polycrystalline, glass ceramic and single crystal:

16.4 Polycrystalline
The manufacturing process for some polycrystalline ceramics, although more precise, can follow
the usual processes used to make ceramics. The raw materials, which can be oxides, nitrides or
carbides, are prepared to produce the fine particle size ranges required. The components are mixed
together in the correct proportions, heated and calcined at 500 to 800 ºC. The aggregate is then
ground/milled finely (less than one micron in some cases) and shaped. Shaping can be achieved in a
number of ways. Pressure is used to increase the density and get high surface area contact between the
particles. “Die pressing” with a die and punch is the most common method for small components with
fairly simple shapes, however uneven forces cause inhomogeneity. “Isostatic rubber moulding” has a
more uniform density where the powder is put into a flexible mould and immersed in fluid under
pressure so that the pressure is even overall. This method allows uniform density to be achieved with
complex shapes and is good for tube shaping. “Extrusion” and “slip casting” need the powders to be

plastic using water or a polymer, which gives the problem of subsequently heating to remove the
medium without affecting the shape – perhaps taking 36 to 48 hours in an oven. The formed piece is
still sometimes referred to as “greenware”. Once dried the components are sintered at several
hundred degrees above the calcining temperature or around 70% of the melting temperature to
complete the reaction of the constituents and maximise the density of the ceramic, which typically has
5-20 micron grain size.

16.5 Glass Ceramic

Glass ceramic for armoured car windows
- source Schott
As mentioned earlier, when a composition containing sufficient inorganic material such as SiO2 is
heated to its melting point and held there for sufficient time it melts and becomes a homogenous
liquid. If it is then cooled sufficiently slowly it becomes increasingly viscous and a solid glass will
be formed. It has become a “supercooled liquid” that is the state of all glasses. If these conditions are
not met a polycrystalline structure will result, normally with uncontrolled growth of crystals. “Glass
Ceramics” are produced when the crystal growth is controlled to form uniform and small crystals.
They were developed from work on photosensitive glasses. Glass ceramics are formed by heattreating a glass containing a nucleating agent such as gold, silver or titanium dioxide at around 500 to
700 ºC, which produces a large number of nuclei to start off crystal growth. The temperature is then
raised to 200 to 500 ºC above the softening temperature of the original glass, when crystals grow
until up to 100% crystallisation is achieved. The resulting structure is like fired vitrified pottery but
has a greater amount of very small crystals so it is fine-grained and non-porous, and therefore very
strong. Its properties are controllable so its expansion coefficient can be from zero to as high as that
of metals.

16.6 Single Crystal Ceramics
Although some materials such as electronic quality quartz is found naturally in Brazil, 3000 tons or
90% of crystal materials annually are now grown synthetically. The first synthetic crystal was grown
by the flame-fusion method in 1891. Using this method alumina powder was melted using the newly
developed oxyhydrogen torch and the crystals formed in a crucible beneath. Single crystal ceramics
are now produced by a variety of different methods. The hydrothermal method starts with a solution
that is subjected to high pressure and temperature in an “autoclave” (a steel pressure vessel). This
method can produce single crystals of materials such as quartz 4 cms diameter and 12 cms long.

Another method is called “molten salt synthesis” where the components are melted with a flux and
crystallise on cooling, which is used for barium titanate and lead zinc niobium titanate. A third is to
melt the pure material and to use a seed crystal to slowly draw a large crystal out of the melt (as used
to make very large crystals of silicon semiconductor), which is used for barium titanate, lithium
niobate and barium zinc ferrite. As an example, yttrium aluminium garnet, the single crystal ceramic
used in lasers, is drawn from a melt in an iridium crucible over 4 to 8 weeks.

16.7 Solid-State Sintering for Polycrystalline Ceramics
As we know, conventional ceramics are produced at a temperature when some of the components
melt or vitrify and penetrate the porous microstructure, and when cooled the whole becomes a finegrained matrix that includes the higher melting temperature components. This firing process is also
known in the scientific community as “liquid phase sintering”, as some components melt into liquids.
However, this can produce the wrong sort of grain boundaries and make this process unacceptable for
many electronic devices.
The firing process required for advanced ceramics is called “solid-state sintering” that produces a
dense mixture of porous-free polycrystalline material without any component having to melt. To
achieve the necessary quality of material it is essential to control the purity and size of the starting
powders. Sintering converts the compacted powder into a denser structure of crystallites joined to
one another by grain boundaries. The grain boundaries are not as dense as the crystallites so permit
gas to escape in the early stages of sintering, which typically takes a few hours at 80 to 90% of the
melting temperature. It takes longer to process than with liquid sintering, as the mechanisms for
consolidation of the crystals and removal of pores is slower. As an example when pure alumina
powder is heated, the particles first become closer together, the whole aggregate shrinks and there is
a decrease in porosity as the temperature and time increase. With continued increase in temperature
and time, it changes from a multi-particle aggregate into a ceramic with some closed pores containing
pressurised gases. At sufficiently high temperatures the gases diffuse from the alumina to leave a
completely non-porous transparent ceramic.
As an example, one transparent electro-optic material has to be made by hot pressing, where an
appropriate quantity of the prepared material is placed in a silicon carbide mould and heated to 1250
ºC for 18 hours at 2000 psi (14 MPa). This method can produce optical quality discs up to 6”
diameter.
Without stringent processing controls, the physical and other unique properties of the ceramic
component can be degraded, defeating the very strengths of ceramic electronic components – their
stability and reliability.

16.8 Finishing
After sintering some ceramics are sliced into wafers to be ground, lapped, polished, drilled,
coated, have electrodes fitted and “poled”. Poling is the application of a magnetic field to a ferrite or
an electric field to a ferroelectric ceramic so that the respective magnetic or electric domains are
aligned, forming “permanently” magnetised ferrites or “permanently” polarized ferroelectrics. It is
referred to as poling after the magnetisation or poling (creation of North and South poles) in an iron
rod by stroking with a permanent magnet. Poling is carried out as the ceramic is cooling through its
“Curie” point. The Curie temperature is the transition temperature of a ferrite or ferroelectric ceramic

above which it changes phase from a domain structure that is spontaneously magnetised/polarised, to
a disordered state. Conversely it changes phase on cooling through the Curie temperature to reform a
domain structure.

16.9 Device Design
Advanced ceramics is an interdisciplinary subject, spanning physical chemistry, metallurgy and
chemical engineering (refractories in furnaces); solid-state chemistry, physics and advanced ceramics
fabrication techniques (batteries and fuel cells), and electrical and electronic engineering (electronic
components and insulators). So electroceramicists must understand the conductive, dielectric, optical,
piezoelectric and magnetic as well as the physical properties of materials. Ferroelectrics also have
non-linear electrical, electromechanical and electro-optic behaviour, making design even more
difficult. The lack of a comprehensive theory explaining some of the effects increases the difficulty of
design further.
To achieve the desired effects the electroceramacist needs to carry out considerable tailoring of the
many parameters of the target material, optimising the initial raw materials and the process route. As
some important ingredients are only required in small amounts to achieve the desired result,
considerable care needs to be exercised to achieve homogeneity in the final ceramic.
Even when the required effect has been achieved, there are problems because some materials
exhibit more than one of these effects, and some all of them. For example, if a piezoelectric material
is used to measure vibration it may also suffer interference from temperature effects if the material is
also pyroelectric (and vice-versa). These unwanted effects have to be minimised or ideally designed
out of products, particularly sensors, often using very inventive engineering.
Specific types of advanced ceramics and their applications are described in the following sections:

16.10 Magnetic Ceramics
The earliest use of a magnetic “ceramic” was of the naturally occurring lodestone (the black ore,
magnetite, Fe3O4) reportedly by the Chinese around 2,600 BC, possibly as a crude magnet for
direction finding. It was reportedly linked to the military success of Emperor Huang-Ti. The Greeks
used it for navigation before 800 BC, and it is they who coined the word magnet possibly after
Magnesia in Turkey where it was mined, and the Vikings also used it before 900 AD. Iron (ferric)
oxide or haematite was the major component of the original ceramic magnets, hence the name
“ferrites”.

Illustration of domains and their tendency
to align to the magnetic field
Ferrites are made up of a large number of minute domains each with spontaneous magnetisation.
Normally these domains are randomly oriented so the ferrite is non-magnetic. However an applied
magnetic field makes some of the domains align with the field or grow at the expense of others
thereby resulting in a nett magnetisation. When the field is removed many domains remain in place
producing a permanent magnet. This magnetisation can be removed with a high reverse field, the
magnitude of which depends on the ferrite’s “hardness” or “coercive force”. Each grain in a
polycrystalline magnetic ceramic may have a number of domains with different magnetisation
directions, or the whole grain or several grains may form a domain. As mentioned earlier, the
spontaneous magnetisation in ferrite material reduces with increased temperature becoming zero at
the Curie temperature.
To manufacture polycrystalline ferrite ceramics, the component oxides can be milled in water or
alcohol for better mixing, calcined in air in a kiln at around 1000 ºC, milled again to a particle size of
about 1 micron, mixed with a binder to a slurry, dried to granules around 50-300 microns and dry
pressed to the required shape. However to obtain the best results the oxides have to have an optimum
size spread for controlled grain growth during sintering and this is better achieved by chemical
synthesis. This latter technique can produce a narrow range of high purity sub-micron particles,
helping subsequent compaction and minimising pores. The methods used include precipitation from a
solution, sol-gel, spray drying or freeze-drying. As an example, in the case of nickel zinc ferrite the
original powder obtained by precipitation has particles of some 0.03 microns diameter.
Casting is also used, similar to pottery casting. After cast moulding the body is dried and sintered
so that up to 98% of theoretical maximum density can be achieved. Tape casting can produce 0.1 mm
thick tapes, formed by transferring a colloidal suspension of the ferrite onto a permeable carrier belt
with blades to control the thickness. The tape is then dried and sintered. Tape casting is commonly
used to prepare sheets of various ceramic compositions.
Account must be taken of shrinkage during sintering, which takes place over 2 to 24 hours using an
atmosphere of different appropriate gases that help to reduce pores and increase density. Sintering
takes place in a kiln at temperatures above the ceramic’s Curie temperature, typically 1000-1400 ºC,
when it is highly resistive and has no magnetic alignment. Being ceramics, ferrites are hard and

brittle, so are sintered in their final shape and their critical dimensions have to be achieved
subsequently by wet grinding using diamond abrasive wheels.
Because of the high conductivity of metals used for permanent magnets, energy loss from parasitic
electric “eddy” currents can be very high, and become increasingly so as frequencies increase.
Ferrites on the other hand usually have high resistivities, so they are good insulators, which prevent
these eddy currents flowing. This is a huge advantage when ferrites are used for the cores of
transformers and inductors at higher frequencies, and they dominate applications at microwave
frequencies. Other advantages of ferrites over metals are smaller size, lower cost and weight, ease of
manufacture and high coercive force (ability to retain their magnetic field).
There are three classes of ferrites depending on what material is combined with the iron oxide
(Fe2O3), and two are named after their crystal structure. The first are cubic ferrites or “spinels”. The
first discovery of magnetic behaviour in iron oxide spinels was by J L Snoeck in 1947. Most spinels
are “soft” so the direction of domain magnetisation can change readily and continuously. Applications
include transformers used in touch-tone telephones, inductors, as well as in ultrasonic machining,
welding and cleaning.

Ceramic magnets comprising strontium
carbonate and iron oxide
The second class is hexagonal ferrites or “magnetoplumbites”. These ceramic ferrites have a
complex structure where the grain boundaries have a major role in their properties.
Magnetoplumbites are “hard”, their domain magnetisation is difficult to change so they can maintain a
permanent magnetic alignment that is frozen in manufacture by poling. They are used for permanent
magnets such as the magnetic strips on credit and debit cards, loudspeakers, magnetos, separators for
ore concentration and the removal of tramp iron. Flexible permanent magnets can be made by
embedding hard ferrite particles in a plastic or rubber matrix, such as those for latches on fridge
doors.
The third class is “Garnets” or rare earth ferrites discovered in 1956, where the iron oxide is
combined with, for example, yttrium, forming yttrium iron garnet or YIG. They have high resistivity
and the lowest loss of the ferrites and are therefore used in microwave applications, particularly the
manganese/zinc and nickel/zinc ferrites. They can be produced as polycrystalline ceramics, single
crystals or thin films. Garnets are highly tailorable, lower in cost than nickel/cobalt metal
alternatives, lower in weight, easier to manufacture and have a high coercive force to resist

demagnetisation in applications such as motors. Thin films of YIG have also been used for “bubble”
memories for computers, and may be used for magneto-optical applications.

Read/write recording head: illustration of operation

Ferrite core memory - source Wikipedia
The magnetic characteristics of all ferrites depend on the microstructure of the ceramic, so they can
be designed at the molecular level for specific electronic applications. Small amounts (a few percent)
of materials such as oxides of niobium can have a large effect on the characteristics of a ferrite,
achieving much improved performance. These additives are sometimes referred to as “dopants”,
since such small amounts are used.
The earliest large-scale use of ferrites was in televisions in the 1950s for high voltage transformers
and electron beam deflection yoke rings. In the 1970’s small spinel ferrite rings (cores) were used for
computer memory. They were made with a relatively high coercive force so would retain their data
indefinitely without refreshing, and were made into matrixes of up to 10,000 cores. The use of ferrite
ceramics has expanded rapidly and they are found in a huge range of applications including audio and
video recording tapes and heads, ferrite rod antennae, strain gauges and speedometers, generators and
motors (for white goods) and stepping motors for computer peripherals.

The complete IBM unit and the Akai ferrite head

Radio from 1975 showing ferrite rod
antenna in forefront
Another huge market is in the automobile industry. A car may have over 20 dc motors and top end
models many more. Other applications are computer discs and drives, electronic filters (particularly
to reduce interference on equipment such as laptops), high frequency transformer cores in power
supplies, current meters, electric noise absorbing beads for wires, circuit board shields, waterproof
tags to identify materials in factories, magneto-optical and electromechanical devices.

Cable with ferrite noise filter

Cores for inductors and transformers;
electronic radio frequency shielding,
source AIC Magnetics; a collection of
components; and ferrite filter “beads”

Wirewound ferrite toroidal filter
- source Planarmag via Hearst
Electronic Products
They are also used in microwave applications such as circulators that allow antennae (aerials) to

transmit and receive. Even ferrite loaded paint can be used to absorb radiation otherwise reflecting
from metal-framed buildings near airports
Areas of future development in ferrites is the push for higher frequencies that demands ever lower
losses requiring the development of new materials, and advances in low profile and surface mount
devices.
In USA in the early 1990’s, 35% of the market for magnetic materials was made up of ferrites,
representing 600,000 tons per annum. From 1990 to 2010 the ferrite industry worldwide grew from
one billion to five billion US dollars, and now 60% of magnets are made of ferrites.

16.11 Electrically Conductive Ceramics

Electric arc furnace: schematic and hot
electrode in furnace
Early on, magnetite was discovered to be a conductor as well as having magnetic properties. Other
ceramics were found to be conductive, such as zirconia doped with rare earth oxides that when
heated to a high temperature by an electrical current was a useful source of white light. Ceramics are
also used as furnace heating elements as they can become usefully conductive at high temperatures,
and can operate well above the melting temperature of most metals.
Silicon carbide can be used for such heating rods as it is sufficiently conductive at higher
temperatures (up to 1700 ºC in an oxidizing atmosphere). It is prepared by pressing the powder into
the rod shape and firing at about 2000 ºC. The silicon carbide can resist such temperatures as it forms
a protective surface layer of silicon dioxide.
Another example is molybdenum disilicide that is formed into rods or tubes up to a metre long and
20 mm diameter using 20% alumino-silicate glass as a binder, and is usable up to 1800 ºC.

Silicon carbide heating elements
- source Jinyuco

Molybdenum disilicide heating element
- source Careygao

Tin oxide heating elements - source Chida
Lanthanum strontium chromite was developed in the 60’s for the electrodes in a novel type of
electrical generator (MHD) running at 2000 ºC. It is now being used in fuel cells. Tin oxide is also
used in heating elements, typically for melting glass. The glass constituents are heated conventionally
to 1000 ºC when the mixture becomes sufficiently conductive for the tin oxide elements to supply the
power to the mix itself to achieve the required temperature of 1300 to 1600ºC. The quality of the
glass can be improved as the method retains more volatile components such as lead.

16.12 Superconductors
When some materials are cooled to very low temperatures they can exhibit zero resistivity,
meaning that electric current could flow forever through a ring made of such a conductive material. K.
Onnes discovered this phenomenon in 1911 using mercury, at minus 269 ºC. This was shortly after
helium was first liquefied at minus 272 ºC or 1 degree K (Kelvin).
If a superconductor is placed in a magnetic field, currents are induced in it to oppose the magnetic
field, so it is an ideal magnetic screen. However, there are limits to any applied magnetic field, and
also limits to the current that can flow through a superconductor, as at a high enough external magnetic
field or current density it becomes resistive again.
Using liquid helium for cooling is very expensive, so there is great interest in finding materials that
become superconducting at higher temperatures. Superconductivity occurs in various metals and
alloys including tin (3.7 degrees K) and niobium/tin alloy (18 degrees K), which is about as high as
can be achieved with metal alloys.
A significant step forward was made in 1966 with the discovery of superconductivity in a ceramic,
strontium titanate. In 1979 barium lead bismuth oxide was found to become superconducting at 13

degrees K. A further breakthrough occurred in 1986 when a lanthanum barium copper oxide ceramic
was found to have a superconductivity critical temperature of 35 degrees K, for which work the
discoverers, Bednorz and Muller, received the Nobel Prize. Critical temperatures have been raised
with ever more complex, tailored ceramics, such as yttrium barium cuprate with a critical
temperature of 92 degrees K. The critical temperature reached 120 degrees K in 1988, well within
the capability of being cooled by liquid nitrogen (boiling temperature 77 degrees K), which is much
cheaper to use than helium. In 1993 mercury based ceramics (mercury barium calcium cuprate)
reached 135 degrees K. This century, research has also revealed some interesting iron based
superconducting ceramics.
Forming usable conductor structures from these ceramics is more difficult than with metals because
of their brittle, non-malleable nature, but by forming the ceramic into metal tubes, by tape casting and
epitaxial deposition of thin films, researchers have achieved considerable success.

Superconducting fibres with ceramic
coating on single crystal sapphire
- source Tel Aviv University

Superconductor on coiled stainless steel
- source Martin Lohan, Karlsruhe IT
Superconductors are particularly useful for generating high magnetic fields with very small
magnets. They can be used in medical diagnostics (MRI scanners), frictionless magnetic levitation for
railway trains (maglev), naval mine neutralisation, particle accelerators for high-energy nuclear
research and fusion reactor containment magnets. It is estimated that in 2016 global superconductors
will be worth 5Bn Euros, two thirds of which will be for body scanners.

Superconducting superpower high
field electromagnet
Superconductors can also be used in the electricity distribution system as high capacity conductors
over medium distances such as into the centres of urban areas. In a recent demonstration a 30m long
cable was operated at 24,000 to 48,000 Volts (24 to 48kV) for ten 24-hour cycles carrying a record
breaking 3200 amps, or five times that of a similar conventional copper cable. The ceramic used was
bismuth strontium calcium copper oxide embedded in a silver matrix. The ceramic alone has a
conductivity of 150 times that of copper. The cables used are concentric, containing the
superconducting tape (that can now be made in very long lengths to avoid jointing), as well as
containing the liquid nitrogen path, conventional dielectric insulation and outer protection. This
indicates the practicality of using such technology in areas of high density electricity usage. It will
also reduce energy loss, as the overall resistance/km can be 800 times lower than overhead lines.
A 600m long 138kV liquid nitrogen-cooled superconducting cable was installed in Albany near
New York in 2008 capable of carrying 574 MVA. Proposals have been made to use buried 2000kV
direct current superconducting cables to carry 5GW of power for distances of over 1000 miles.
Superconductors can also be used for compact electricity generators, motors, transformers and for
energy storage.

Cross sections of two superconducting
power cables - source Nexans (courtesy
Applied Superconductors) and Wikipedia

Superconducting power cable used at
Albany - source Sumitomo Electric
When a fault such as a short circuit occurs on the electricity grid system, massive fault currents can
flow that can damage expensive pieces of equipment such as transformers. Superconductors can be
used to limit these fault currents based on their characteristic of changing from superconducting to
resistive at critical current densities, thus limiting current flows over a predetermined value. This is
increasingly important in ever more complex and “smart” distribution systems.

SQUID magnetometer - source Wikipedia via Zureks

Superconducting fault current limiter – internals, elements and
complete unit under test - courtesy Applied Superconductors
Lower power uses of superconductors could be in high-frequency filters, high-speed computing,
very sensitive magnetic detection using “superconducting quantum interference device” or “squids”
that can detect minute currents, especially used for brain scans, submarine detection and oil

prospecting. Research is also taking place into superconducting transistors.
Although Frohlick and Bardeen developed a theory of superconductivity in the 1950’s, a
completely satisfactory theory to explain the reason for high temperature superconductivity has still to
be developed.

16.13 Optical Fibres
Today most long distance data and voice telecommunications is carried in optical fibres. They have
a much higher information carrying capacity than metal wires, and improvements in attenuation have
been rapid. In 1960 the typical attenuation was 1dB over a metre of fibre (1000 dB per km), in 1970
it had become 20 dB (equivalent to a reduction of power to a tenth) per km, by 1980 it reached 20 dB
per 40 km and by 1990 per 125 km, making it practical to use undersea cables with repeaters at
intervals to regenerate the signal. By 2002, using lasers and very pure glass, Lucent had achieved a
64-channel link with a bandwidth of 40 GB/s per channel over 4000 km (1GB/s represents 1000
typical novels per second!).

Optical fibre bundles

Optical fibre cables and connectors
Optical fibres are also used over short distances for sensors, to deliver laser beams, in
automobiles, industrial process control and even for optical computing.
Optical fibres are made from low “dielectric constant” silica-based glass. The lowest loss fibres
have a cylindrical structure having a central core with an outer cladding having a slightly lower
dielectric constant, achieved by doping the central silica core with germanium oxide.

16.14 Lasers
T H Maiman at Hughes Research Labs developed the first laser in 1960, based on a synthetic
single crystal ruby (alumina) doped with chromium. A laser absorbs incoherent light energy and
converts it to intense pulses or beams of coherent, single colour (monochromatic) light. Maiman’s
laser was powered by a coiled xenon flash tube so produced pulses of light, but in 1962 researchers
Nelson and Boyle at Bell Telephone Laboratories used an arc lamp to produce a continuous beam. In
1964 Bell developed an improved version based on neodymium doped (0.5 to 1%) yttrium aluminium
garnet (YAG).

Helium/neon laser cutting equipment

Laboratory laser set-up
The first application of lasers was for military range finding, but its uses expanded into mine
detection, industrial welding, cutting and drilling metals, drilling holes in diamonds and sapphire for
watch bearings and dies for wire drawing.
Subsequently they were integrated into fibre optic communications, material analysis, medical
surgery, tunnel alignment and even for cleaning sculpture. A notable future use is the remote
monitoring of buried casualties in a major disaster to set recovery priorities, by pinpointing those still
alive.

16.15 Piezoelectricity
Piezoelectric materials are ones that undergo lattice deformation (change shape) when subjected to
an applied electrical field, and conversely develop an electrical charge when strained by an applied

stress. Also in piezoelectric materials the polarisation is proportional to the strain and changes sign
with it. The name “piezo” is derived from the Greek meaning “to press”. Piezoelectricity is the effect
that converts the mechanical energy you impart into the piezoelectric device in your gas lighter into
the electrical spark to light the gas. A great step forward for piezoelectricity was the discovery of
ferroelectricity in single crystal barium titanate by Von Hippel in 1945.
For several years the phenomenon of piezoelectricity was only considered possible in such single
crystal ferroelectrics, as it was thought that the randomly oriented piezoelectric crystallite domains in
a sintered ceramic would cancel each other out. This proved not to be the case for ferroelectric
ceramic crystallites as, in 1952, it was found they could be permanently aligned by poling in an
electric field. Once poled the piezoelectric ceramic acts rather like a single crystal, typically with the
equivalent of 80 to 90 % alignment. Polycrystalline ceramics such as barium titanate and lead
zirconate titanate were found to have very high electromechanical coefficients once they were poled.
To make piezoelectric ceramics such as PZT (lead zirconate titanate) highly effective, they need to be
as dense as possible with the minimum of contaminants. Shapes are formed by die pressing, extrusion
and slip casting.
As these piezoelectric materials can transform dynamic mechanical energy to electrical signals and
vice versa, so they can make very effective transducer devices. They can also be doped to tailor them
to particular applications. For example, just a few percent of niobium, lanthanum or iron oxides can
be added to produce a ceramic having specific piezoelectric characteristics and dielectric constants.
In particular, PZT and PLZT (lead lanthanum zirconium titanate) are easily poled, are relatively easy
to sinter and readily form mixtures with other materials.
Piezoelectric ceramics are used in four main application areas, electromechanical actuators and
sensors; the generation of voltages; frequency control; and the generation and detection of ultrasonic
electromechanical energy. They are the active components in a wide range of applications, including:
accelerometers; ignition systems (gas lighter); voltage transformers (used in laptops/notebooks);
automobile devices (knock sensors, tyre pressure indicators, tread wear indicators, wheel balancers,
keyless door entry, fuel atomisation and active car suspension systems to cancel vibration); medical
applications (imaging, therapy, insulin pumps and vaporisers); microphones, loudspeakers and
alarms; vibration reduction in fighter aircraft; reduction of earthquake damage by friction dampers in
buildings; ink printers; touch controls; ultrasonic cleaning and milling; ultrasonic welders; quartz
watch timers; depth finders; fish locators and very sensitive submarine sonar echo rangers (using
complex arrays and multiple ceramic stacks, some towed arrays weighing several tons). They are
also used in cameras for auto focussing and if intense enough as a military/police noise deterrent.

Piezoelectric igniter - source Wikipedia

Internals of a Sandia accelerometer
The latest mobile phone technology uses a piezoelectric ceramic actuator creating vibrations along
much of the display screen, transmitting clear audio to the user making it much easier to hear in a
noisy environment.

Diagram of Kyocera mobile
phone - source Wikipedia

Helicopter with suspended sonar
- source Wikipedia
Another particularly relevant application is to use piezoelectric sensors to listen to acoustic

emissions from cracking porcelain during cooling, helping to optimise the firing regime.
An interesting development is the use of piezoelectric ceramic “patches” to detect vibration in
windows due to external noise, and to vibrate the window in antiphase to cancel the noise out.
Initially the patches were installed in the frame, but in the future transparent ones could be stuck on
the glass.
The recent development of a new class of single crystal, multi-oxide piezoelectric with ultrahigh
electromechanical coefficients has had a significant impact on the performance of devices, and has
accelerated work on a comprehensive theory that will permit materials to be designed from scratch.

16.16 Bulk and Surface Wave Devices

Ultrasonic television delay line
- source Wikipedia via Ulfbastel
Piezoelectric ceramics can also support mechanical waves (“ultrasonic” or “acoustic waves”) in
the bulk of the material and on its surface. The simplest devices that can be made using acoustic bulk
waves in a piezoelectric material are delay lines. They could be simple bars of piezoelectric material
such as single crystal quartz or lithium niobate with transducers at each end, providing a delay
dependant on the length of the bar and the velocity of the bulk waves through the material. However,
more complex shapes can produce a better use of material. A carefully designed multi-faceted
piezoelectric slab can be used that has transducers mounted at appropriate points as input and output.
When an electrical signal is applied to the input transducer, a mechanical wave is launched into the
material that travels at the bulk wave velocity of the material. The wave propagates through the
ceramic, repeatedly reflecting off sides until it reaches the output, to be converted back into an
electrical signal after the designed delay. Such a device is used in TV sets to provide a 64microsecond delay to improve picture quality.
These devices also act as resonators and are found as frequency filters in mobile phones and
televisions
As the name suggests, surface waves travel on the surface of a piezoelectric material. Transducers
can be made from a pattern of simple metallic fingers deposited on the surface of the piezoelectric. A
signal applied between adjacent fingers will launch surface waves that can then be picked up by
another surface mounted metallic finger pattern and converted back to electrical signals.

The usefulness of surface wave devices is the relative simplicity of designing interdigital metallic
fingers that can generate and receive complex signals, which are used, for example, as resonators in
the remote operation of garage doors. They can also be used in radar processing (such as pulse
compression to improve signal-to-noise ratio), and for frequency filters such as intermediate
frequency (IF) filters in television sets. These devices are practical at low power levels up to 1 GHz.

Diagram of surface acoustic wave device

Surface wave devices: three from the 1960’s
including the first TV IF filter in a Heathkit TV;
two ceramic microwave circuits and a modern
liquid density sensor from Durham University

16.17 Transparent Ceramics
Translucency is achieved in a ceramic when the refractive indices of the final constituents are very
nearly the same, and transparency when they are the same, as with amorphous glass. So porcelain that
is made up of mullite crystals, glass and a few air voids is translucent because the refractive indices
are close. Earthenware has a lot of air pores making it opaque. However, if these air pores are
eliminated in an otherwise opaque ceramic, it can become translucent, and an example is the almost
transparent Lucalox ™ that is a pure alumina ceramic without pores.
Ceramics are used as windows across the electromagnetic spectrum, from microwave to infrared,
visible, ultraviolet and X-ray, often also as a physical barrier. The most common, of course, is normal
window glass that transmits in the visible but also in the near infrared, which can be a disadvantage
by causing overheating in buildings. It also forms a barrier against the weather and noise. Similarly,
coloured glass restricts transmission to a narrower range of the visible spectrum.

Spinel laser window and Murata lumicera ™
ceramic camera lens
Transparent single crystal ferroelectrics such as barium titanate and gadolinium molybdinate have
been used as electro-optical materials for some time. However, until the discovery in the1960’s that
lanthanum enhanced the transparency in PZT forming polycrystalline PLZT, no polycrystalline
ceramic was known that was both transparent to visible light and highly sensitive to an electric field.
Subsequently, advanced polycrystalline ceramics have been developed that are fully dense (no pores)
and have been tailored to have no light scattering at grain boundaries, and they can achieve
exceptional transparency.
Transparent ceramics need purer raw materials than most electroceramics. The precipitation
method is used to achieve very pure small particle sizes of around 0.03 to 0.1 microns. These are
dried, calcined at the lower temperature of about 500 ºC for one hour, and ball milled using alumina
or zirconia balls. The resultant powder can be used for cold pressing, extrusion, slip casting, tape
casting, screen-printing or injection moulding. The densification of the powder into a pore free, fully
dense ceramic body is extremely critical to achieving a high quality product. Firing can be by
sintering or hot pressing. Sintering is cheaper and can achieve 96% of theoretical maximum density
and even higher with additives and control of the atmosphere. As an example the preparation of
transparent PZT requires calcining at 900 ºC and sintering for 5 hours at 1250 ºC.
Hot pressing is a more reliable method of firing these ceramics consistently. Some transparent
electro-optic materials, such as PLZT, are usually made by hot pressing where an appropriate quantity
of the prepared material is placed in a silicon carbide mould and heated at 1,200 to 1,250 ºC for 5 to
18 hours at 2,200 to 5,800 psi (15 to 40MPa). This method can produce highly transparent, fully
dense optical quality disks up to 6” (15 cm) diameter and 1” (2.5 cm) thick.
There are a number of other relatively complex ceramics that are tailored for particular spectral
bands, and block transmission outside these. As an example, when yttrium oxide and thorium oxide
are fired at 2200 ºC under very high pressure, the result is a very dense ceramic that is transparent to
visible and infrared light. Another example is the ceramic made of silicon and germanium oxides with
aluminium tantalate that is used for infrared heat detection in missiles.

Solar array with indium tin oxide coating
- source Wikipedia via ehow
Thick and thin films that are transparent to the specific radiation frequencies required can also be
deposited on to surfaces. A simple early but vital use was the conductive and transparent indium tin
oxide ceramic film used to heat aircraft windscreens in the Second World War, keeping them free of
ice. A current example is the use of indium tin oxide as an electrode transparent to visible light for
hundreds of millions of Liquid Crystal displays (laptops, phones), semiconductor light sources and
solar cells. Solar cells can be made of semiconducting titanium dioxide with a dye to absorb the
sunlight sandwiched between a transparent plate and a metal electrode. Potentially very large cells
could be produced in this way.
Simpler ceramics such as alumina are used, sometimes as single-crystal sapphire, but the latter is
very hard and difficult to grow into ideal shapes. However, sapphire windows are used for
applications such as high intensity lamps and missile heat-seeking sensors that have to withstand high
temperatures.

Xenon arc lamp with sapphire window
- source Cermax
Ceramics are also used to cover radar arrays (radomes) in higher temperature applications (over
say 300 ºC), where their thickness is made a quarter of a wavelength to reduce attenuation (0.5 cm at
10 GHz if alumina is used). Alumina is also used for microwave windows, electronic tube envelopes
and missile nose cones.

Ceramic missile radomes
- source Ceradyne

Ceramic microwave waveguide windows
Beryllia is also used for microwave windows, and because of its high thermal conductivity (7
times alumina) and radiation resistance it is used in high power microwave generators such as
cyclotrons and travelling-wave-tubes. However, powdered beryllia is very toxic so it is more
difficult to use it to manufacture components.
Other applications of transparent ceramics include the glass-ceramic hob plates for domestic
cookers that have high resistance to mechanical and thermal shock, and high transmission in the near
infrared to allow the heat from the tungsten halogen lamps used to pass through. They also let red light
through to indicate on/off, but are opaque to the rest of visible light, so they appear opaque to the eye.

Indesit hobs
X-Ray windows are based on lithium, magnesium and boron oxides that are used in medical
vacuum image intensifiers, and the glass-ceramics used to encapsulate helium-neon lasers are based
on lithium, aluminium and silicon oxides.
The aim of today’s research is to integrate active transparent components, such as transparent thinfilm transistors, into various devices. The longer term objectives are to make transparent electronics,
aiming to produce devices such as the futuristic see-through computer showing a map in the film Red
Planet, which is still a long way off. Transparent electronics could find many uses, such as to provide
information on car dashboards and windows.

16.18 Electro-Optics and Magneto-Optics
The objective of electro-optics and magneto-optics is to use the dependence of optical properties

on electrical or magnetic fields to make useful devices.
Electro-optics - The refractive index of transparent materials is the amount the speed of light is
slowed in the material, and this phenomenon is responsible for underwater objects appearing to be at
a different distance. If this, or the optical dielectric constant, can be modified by an electric field, it
can be used to process light beams to achieve signal processing in an analogous manner to the way
electrical signals are processed by electrical circuitry. Such materials are able to act as modulators,
that add signals to optical beams, and they can also be used to transpose infrared light to visible.
Towards the end of the 1960’s improvements in hot pressing technology enabled the fabrication of
fully dense (no pores) ceramic bodies such as PLZT with a high degree of transparency (around 65%
over the range 0.5 to 6.5 micron wavelength). These materials can be relatively easily tailored for the
particular optical effect desired, giving significant potential for a range of applications.
As illustrations, barium sodium niobate is used for electro-optic modulators and deflectors;
potassium dihydrogen phosphate is soluble but properly packaged is used for optical shutters for
cameras and tuneable filters; PLZT is used for image storage, displays, colour filters and was used in
goggles (these, and cockpit viewing windows, were used by military pilots in the event of a nuclear
explosion that can cut the light level by 1000 in 100 microseconds).

Fast reaction goggles - source Steen
Hartou collection
Electro-optic ceramics such as lithium niobate can be used to switch light between one fibre optic
and another in communications systems. Because of this it has been used in integrated optical circuits,
but PLZT has more potential in thin film form for surface optical wave devices, as it has higher
electro-optic coefficients. It can be deposited as a film 0.35 microns thick on to a sapphire substrate,
and optical waveguides and devices are etched into the PLZT forming switches and phase shifters. It
is now possible to combine optical, electro-optical and electronic components on a single substrate.
However it is even better to keep all the processing optical rather than convert in and out of electrical
signals, so the potential in the future is to use electro-optic ceramics in a completely optical
computer.
If an electric field is applied to an electro-optical ceramic that has polarised light passing through
it, the polarisation is rotated, so such a device can be used to measure an electric field. This enables
measurement of very high voltage and current within a totally insulating system.

Integrated optical current and temperature
sensor, and sensor attached to power cable
- source Airak
Magneto-Optics - In a similar way, if the properties of a transparent material are modified by a
magnetic field it is described as magneto-optic. For example, polarised light is rotated when it passes
through such a material – known as the “Faraday Effect” or when it is reflected off the material –
known as the “Kerr Effect”.
The most significant application of magneto-optics is associated with storing data on tape. A
magnetically aligned thin ferrite film, such as bismuth iron garnet, around 0.1 microns thick has the
data written on it with an intense focussed laser beam around 5 microns in diameter. This raises the
temperature of a small area on the tape above the Curie temperature, which changes its magnetisation
on cooling. Reading the information is by a low power polarised laser beam, measuring the
polarisation rotation by the Faraday or Kerr effects. The advantage of this technique is the virtual
elimination of wear. By the early 1990’s discs storing 600 MB were available.

16.19 Electrostriction
All dielectric materials undergo a small change in dimension when subjected to an electric field.
This phenomenon is known as electrostriction and expands the material regardless of field direction.
It is not reversible so pressure does not result in polarisation. Electrostrictive devices are used in
fuel injectors, printer heads, precision machining and deformable mirrors. The electrostrictive effect
in some ferroelectric ceramics near the Curie transition region can be very high, and have advantages
over piezoelectric ceramics, but suffer from temperature sensitivity.

16.20 Magnetostriction

Magnetostrictive tag
Ferromagnetic materials exhibit the same sort of change in dimensions when subjected to a
magnetic field. The effect has found uses in sensors as well as in coded tags in retail shops to prevent
shoplifting. The tags are read by detectors in posts by the exit doors.

16.21 Piezo-Polymer Composites
Although originally used for submarine detection, PZT is not an ideal ceramic for sonar as it is a
poor acoustic match with water. To increase the ultrasonic power that can be beamed into the water, a
polymer can be used as a quarter wave matching section between the ceramic and the water. The
polymer would be typically 6 mm thick at 100 kHz.
Another composite structure is made up of ceramic pillars surrounded by polymer. This is used in
equipment for non-invasive ultrasonic investigation of human tissue, such as viewing a foetus. The
device is a 20 mm diameter disc 0.6 mm thick that is made up of an array of square section pillars
150 microns apart that operates at 3MHz. The space between the pillars is filled with epoxy making
the whole a good acoustic match, and around 20 times more effective than PZT alone. With associated
electronics, the acoustic beam from such an array of transducers can be steered as in phased-array
radars.
Another method of manufacturing certain ceramics is known as “Polyderived Ceramics”. The
ceramic powder is mixed with a polymer and pyrolysed, typically at 1,100 ºC, to produce fibres for
filters, brake parts and thermal insulation. It also could have application for repairing space vehicles,
as it could be designed to become a ceramic during high temperature re-entry.

16.22 Gas Detection
Quite early on it was noticed that the resistivity of certain ceramics depended on the local
atmosphere, being affected for example by the moisture in the air, which led to the use of ceramics as
gas detectors. There are two basic forms of ceramic gas sensor, one based on a change in its
resistivity and the other based on the principle of the “fuel cell”.
When ceramics are sintered at a low temperature they can be made very porous so certain specific
gases can be readily absorbed. Many different ceramics can be used, allowing the detection of
individual gases such as carbon monoxide and dioxide, methane, oxides of nitrogen, hydrogen
sulphide and ammonia. Typically grain size is around 1 micron, with pores 0.05 to 0.3 microns.

Toyota Lambda probe
In the early 1960’s the first zirconium-based oxygen detector called a Lambda probe was
introduced and used widely in the automotive industry to detect oxygen in vehicle exhausts. The
zirconia is doped with yttria or calcia so that it is conductive to oxygen ions, the same phenomenon
that is used in fuel cells. The ceramic is formed as a tube with a porous platinum plating inside and
outside as electrodes. It is used to improve engine efficiency by measuring the oxygen, enabling the
control of CO and NOx.

They are also used to measure the oxygen content in diver’s breathing gas, as well as used widely
in the aerospace, transportation and power industries. They can even be used to dip directly into
molten steel to measure its oxygen content. In 1998 a planar version was introduced significantly
reducing the mass and cost of the sensing element.
Important safety applications include detection of carbon monoxide and leaks of domestic mains
and bottled gas. A more unusual application is as “electronic noses” for perfume, fruit and wine. An
even more amazing application is an array of three thick film ceramic gas sensors that is said to be
able to detect heart failure on a person’s breath.

Electronic nose: schematic and collection
of filters - sources web via scielo.org.ar
and abc science

Collection of capacitive humidity sensors
- source Wikipedia
Humidity sensors are a category of gas detector, aimed at water molecules. A version used in
microwave ovens to detect the onset of cooking uses magnesium chromium titanate with about 35%
porosity, but there are so many contaminants in the oven during cooking that a small heater is
incorporated to periodically burn them off. Other applications of humidity detectors are in industrial
air conditioning (particularly when fine powders are being prepared), food production and clothes
dryers.

16.23 Fuel Cells and Batteries
Fuel cells and batteries directly convert chemical energy into electrical energy. In the case of fuel
cells, continuous streams of fuel and oxidants are supplied to produce electricity without mixing or
burning, with the production of considerably less greenhouse gas than fossil fuel generation. As there
is no combustion and no moving parts fuel cells are clean and quiet. Fundamentally the cell is made
up of an anode and a cathode separated by an electrolyte that is a conductor only for very specific
charged particles provided by the fuel or oxidant.

Schematic of fuel cell
Theoretically they can have very high efficiencies, above 90%, although achieving 60 - 70% is
more practical, which is still twice as efficient as conventional electricity generators. In 1845
William Grove demonstrated the principle using hydrogen and oxygen gases. However, it was not
until the space race in the 1960s that innovation got underway, and fuel cells were first used on the
Apollo spacecraft for night time electricity generation. This was followed in the 1980s by significant
development for military applications. However, their enormous future potential is for clean energy
generation, particularly in vehicles.
There are two types of fuel cell involving ceramics that operate at high temperatures, so they can
process hydrocarbons such as natural gas or methane. The alternative lower temperature fuel cells are
limited to pure hydrogen, requiring a precious metal catalyst. The first high temperature type is the
“Molten Carbonate Fuel Cell” - MCFC. The molten salts, typically potassium and lithium carbonates
at 650 ºC, form the electrolyte that is immobilised in a porous ceramic. This ceramic matrix is made
from tape cast Lithium Aluminate with specially prepared edges. The edges form a “bubble barrier”
to stop leakage of the molten salt to the anode or cathode, which are made of porous nickel. The
molten salts are very corrosive, making the selection of materials for the electrodes and packaging
difficult. In operation the carbonate ion formed at the cathode passes through the electrolyte and
reacts with the hydrogen in the fuel to form water and carbon dioxide at the anode, freeing electrons
to flow as electricity through an external circuit.
The second type is the Solid Oxide Fuel Cell – SOFC, typically made of sintered zirconia with
around 8% yttrium oxide, which has a conductivity comparable with liquid electrolytes in the
temperature range 900 to 1000 ºC.

Diagram of solid oxide fuel cell

Cross section of solid oxide fuel cell
showing anode, electrolyte and cathode
As the electrolyte is solid, many problems associated with MCFC are eliminated, and the high
temperature allows efficiencies up to 60% to be achieved. One example of the method of manufacture
is based on a tubular structure and was originally developed by Westinghouse. Here a porous ceramic
support tube has various layers deposited on it by vacuum deposition or plasma spraying. The layers
are a porous cathode, impermeable electrolyte, porous anode and impermeable interconnector.
Oxygen ions are created at the cathode and migrate through the electrolyte to the anode where they
combine with the hydrogen forming water. One ceramic used as the cathode in solid oxide fuel cells
is lanthanum strontium manganate, capable of operating as a conductor in a highly oxidising
atmosphere at 1000 ºC.
The voltage from the cells is only around 1 volt, so bundles of cells are mounted together to
provide high voltage and high power units. Designs such as “monolithic” or “planar” have the
advantages of higher power densities and potential mass production by tape casting or screenprinting.

TST 500 kW fuel cell generator
There is also the potential to use fuel cells in stationary power generation at megawatt levels using
natural gas, biogas or ethanol as fuel. As examples, a consortium (TST) have built a fuel-cell-based
generator of 500 kW using hydrogen from natural gas.
Also a generator designed by Rolls-Royce is based on low-cost ceramic flat tubes with the active
cell materials formed by screen-printing. These form individual 30-watt units that can then be stacked
into a 15 kW cell. Six of these are then placed in a cooled circular container and stacked in three
layers to form a 250 kW module 2.6 m high. Four of these, together with a micro turbine to provide
the pressurised environment for operation, and ancillary control equipment, make a self contained 1
MW generator the size of a standard container.

Fuel cell element and 1 MW generation system
1. flat ceramic tube, 2. multiple screen printing,
3. fuel cells both sides of tube, 4. multiple tubes
combined into bundles and then 5. into stacks
within pressure vessels forming a generator
module. Four modules form a skid 7. with
associated turbine 8. and power electronics
to form the 1MW power plant
- courtesy Rolls-Royce

Depiction of final system
- courtesy Rolls-Royce
A smaller example by Wartsila runs on landfill biogas operating at a temperature of 800 ºC using
solid yttrium doped zirconia ceramic as the electrolyte, a porous anode of the same material allowing
the fuel to flow to the electrolyte, and a cathode of lanthanum strontium manganate. A nickel catalyst
converts the landfill gas into methane, hydrogen and carbon monoxide.

Wartsila 5kW fuel cell prototype
Another smaller example, of a few kilowatts for residential use, is based on a fuel cell generator
that also uses natural gas as a fuel. One design uses the more commonly available ceramic cerium
gadolinium oxide as the electrolyte as it reduces the processing temperature from 800 ºC to 500 ºC.
This allows very thin layers of anode, electrolyte and cathode to be deposited onto a stainless steel
substrate, reducing the material cost appreciably.
Batteries are very similar to fuel cells, but whereas the fuel is continuously provided in fuel cells,
it has to be stored as chemicals in batteries. Ceramics are also needed in advanced battery systems
that often use aggressive chemicals such as the “sodium/sulphur” batteries that operate with molten
sodium at 350 ºC. The sodium is kept separate from the sulphur by a sodium aluminate ceramic
membrane electrolyte that is a sodium ion conductor. Recent developments make the battery safer by
operating at 98 ºC so that the sodium remains solid. It can be used for storage of electricity from solar
or wind generators in the home, present models providing 5kW for 4 hours. The energy content of a
sodium/sulphur battery is about 4 times that of a lead/acid battery. Lithium batteries have become
very popular, some of which use a manganese cobalt oxide cathode.
Commercialisation of fuel cells began in 2007, when some 12,000 units of various sizes were
shipped, rising to 18,000 units in 2008. A major development area for fuel cells and batteries is for
electric and hybrid automobiles.

Components of a GM fuel cell and a
depiction of a fuel cell powered car
Other current applications of fuel cells include relatively small examples such as those for
powering caravan appliances. Fuel cells or batteries are also used as uninterruptible power supplies
for telecoms, to power road signs and in fork lift trucks, and ones generating a few watts are used in
mobile electronic devices. An interesting “room temperature” application is a proposed battery made
of sodium and bromine separated by a sodium aluminate membrane to power a heart pacemaker.

16.24 Temperature Sensitive Resistors
Resistors that are based on their change in resistance with temperature are called “thermistors”.
Thermistors formed from spinel crystal structures were originally used for temperature compensation.
They also have the potential to be used for thermal imaging.
Other ceramic resistors developed around 1955, called “positive temperature coefficient
resistors”, are based on the abrupt change of resistance from low, below the Curie temperature, to
high above it. They are based on ferroelectric ceramics such as barium titanate or barium strontium
titanate (BST) that are doped so they become semiconducting. The phenomenon is boundary
dependant so not found in single crystal material. Applications include over-temperature protection,
level control, self-regulating heaters and current limiters.

16.25 High Thermal Conductivity Ceramics
Beryllia (BeO) has a high thermal conductivity, second only to diamond in non-metals. It can be
used to aid the removal of heat as the mounting for power electronics, in rocket and jet engines, in
thermal grease, as a moderator and neutron deflector in nuclear reactors and in high performance
magnetrons and gas lasers. Silicon carbide and silicon nitride have relatively high thermal
conductivities so have uses in high-temperature heat exchangers and can be made into thin films.

LED array with Aluminium Nitride heat sink
- source Fraunhofer Institute

16.26 Pyroelectric (Thermal) Ceramics
Pyroelectricity is based on two effects, firstly the temperature dependence of the dielectric constant
of all dielectrics, and secondly the temperature dependence of electrical polarisation of ferroelectric
materials - both single crystal and poled polycrystalline ceramics. The latter effect can be very high
in ferroelectric ceramics. They are often highly tailored, typically containing as many as six different

oxides designed to produce a rapid change in effect for a relatively small change in temperature.
The main ceramics used as a basis are PZT and BST, in the polycrystalline form for reduced cost,
ease of processing and stability. As the pyroelectric effect causes a release of electric charge, it can
be measured by an external circuit. A practical structure for a pyroelectric ceramic device would be
to have a layer of lead titanate ceramic deposited on a sapphire substrate, with the top surface coated
with a thin layer of platinum, transparent to infrared, the final active device typically being 1 mm x 1
mm x 30 microns. General applications include the detection of icing on helicopter blades, liquid
level detection in tanks and as part of the heating element in a miniature oven to keep quartz crystals
at a constant temperature in constant frequency sources.
Since a small change in infrared radiation falling on a sensitive ferroelectric ceramic such as BST
can be measured, they can indicate the temperature of remote objects, such as for the simple
activation of security lights. However, they can also be the basis of thermal imaging or heat-detecting
cameras.

Thermograph of lion - source Wikipedia
Previous infrared detectors were based on photoconductivity in semiconductors that required
expensive cooling with liquid nitrogen to reduce the background noise level in the detector. The use
of uncooled, room temperature, pyroelectric ceramic detectors opened up the vast potential of
portable night visualisation equipment, particularly for military but also for civil police surveillance,
navigation in bad weather and for searching for survivors buried under collapsed buildings.
One thermal imaging principle was based on the vidicon tube, used in television-style cameras
until charge-coupled devices replaced them. The alternative is to scan the image with a number of
detectors in an array, which can be linear (in a line) or two-dimensional (a rectangle). This also
overcomes the relatively slow response speed of the individual detectors. Typically a linear device
array would contain 64 elements each measuring 80 x 120 microns, capable of detecting a
temperature difference of only 0.15 ºC. To achieve a TV quality image at least a 100 x 100 array is
needed. Arrays of detectors using doped barium strontium titanate ceramic are used to produce
compact cameras having such quality images.
Later developments were based on a hybrid approach that bonded the ceramic array, pixel by pixel
onto a semiconductor readout circuit, much reducing difficulties in signal processing. The ceramic is
prepared in the usual way by calcining the raw materials, grinding finely, compacting to shape, firing
at 1450 ºC and then dicing into pixels. These are then integrated onto the prepared semiconductor,
producing an array of, for example, 245 x 328 pixels. Future developments are aimed to deposit a thin
film of ceramic, such as lead calcium titanate, directly onto the semiconductor, reducing cost and size.
Ceramic pyroelectric detectors can be cost-effective and mechanically and chemically robust, but

as these materials are also piezoelectric their packaging has to be carefully designed to reduce this
effect. They are also used for the analysis of gases, being able to detect their absorption spectra.

16.27 Capacitors
Capacitors are used extensively in electronic circuits to block direct current, letting higher
frequency signals through. One of the earliest dielectrics used for capacitors was mica. It is a singlecrystal mineral silicate that is naturally formed as thin sheets, so it was easy to interleave these thin
sheets of mica with metal foil to form the capacitor. Another early dielectric was steatite that was
formed as tubes with 0.1 to 0.5 mm thick walls. The growth of integrated circuit technology has
resulted in a huge increase in the consumption of discrete components such as capacitors and
resistors. Around 1941, because of the war effort, much work was carried out on dielectrics for
capacitors and particularly on anomalously high dielectric constant materials. In the mid to late
1940s, the use of the recently discovered barium titanate brought in the much higher dielectric
constants, some 100 times greater than before. The previous range of dielectric constant for ordinary
insulators was 5 to 100.
The important parameters of dielectric material for capacitors are 1. its dielectric constant or
permittivity, which indicates the electric charge storage capacity, that can vary from 6 for steatite to
300 - 20,000 for today’s complex ferroelectrics; 2. the loss factor; 3. the insulation resistance; 4. the
dielectric breakdown voltage; and 5. the sensitivity of these on temperature, signal frequency and
electric field strength. High dielectric constant, electrically insulating ceramics are ideal dielectrics
for energy storage capacitors. However, a trade-off has to be made because these high dielectric
constant ceramics are more temperature, frequency and electric field sensitive. Conventional barium
titanate is now mainly used in discrete and multilayer capacitors, as it has been displaced in other
applications because of its lowish Curie temperature of 120 ºC compared with say PZT. However,
additives can be used to tailor the barium titanate to extend its useful temperature range, and barium
titanate derivatives can achieve huge dielectric constants (up to 100,000) by optimising the boundary
layers between grains of the ceramic. But as these boundary layers are only some 1 to 2 microns thick
they cannot withstand voltages above around 50 volts. Other highly specialised ceramics successfully
used for capacitors include lead lanthanum titanium zirconate.
Ceramic capacitors have to compete with alternatives, and the methods of manufacture reflect this.
There are two methods, in the first the powdered raw material, sometimes spray-dried, is compacted
and shaped by pressing in steel or carbide dies prior to sintering. Alternatively the raw materials
have organic binders, solvents and plasticisers added, allowing the ceramic to be cast continuously
on a substrate of silicone-treated paper. The solvent is rapidly removed so the ceramic sheet can be
rolled up. The ceramic is then removed from the substrate and when leather hard cut or punched into
wafers or discs. After sintering they are silvered, leads applied and encapsulated. “Discrete”
capacitors may have a dielectric thickness of 50 to 1000 microns and are typically shaped as discs (2
to 30 mm diameter), rectangles or tubes (5 to 60 mm long).
“Multilayer” capacitors are usually made from very thin (3 to 8 microns), homogenous continuous
ceramic cast tape. The tape is cut into sheets, typically 150 mm square, onto which patterns of
electrodes are screen-printed. The individual layers are stacked and diced to form the shape required
and the necessary overlapping of electrodes to obtain electrical contact. The stacks are then sintered
ensuring there is no movement between the various layers. Very high value capacitors can be made up

of layers having a surface area of only 0.5 mm by 1 mm, but having several hundred of them that are
as thin as 4 microns. Terminations are made by conductive coating that is painted on to the ends of the
device and then fired at about 800 ºC. Very high dielectric coefficients can also be achieved using
lead-based niobate systems that require relatively lower firing.

Surface mount capacitors on printed
circuit board
The higher the dielectric constant is, the smaller the component can be made for the same
capacitance, very important for high-density printed circuit boards (pcbs). Multilayer capacitors are
very volume efficient, typically with an area as small as 0.6 mm x 0.3 mm, and the most numerous
type produced are surface mount devices in printed and hybrid circuits. Reliability figures for
ceramic capacitors are very high, as is necessary for use in large circuit boards with many
components. One hundred billion multi-layer ceramic capacitors were made in 1987, mainly made of
titanium dioxide or barium titanate. By 2003 capacitor demand had reached 300 billion components,
and by 2005, 750 billion. A huge number, but explicable when you consider that as early as 1989 a
top of the range automobile could contain over 1000 ceramic capacitors.

16.28 Capacitive Pressure Sensors
Capacitive pressure sensors contain a ceramic structure that transforms the pressure applied into an
electrical signal. A capacitor can be formed between two alumina plates, one of which is thick and
acts as the support while the other is thin and acts as a flexible diaphragm. Parts of one side of each
plate are metalised, and they are supported close together with a glass bond so that any deflection
under pressure will measurably alter the capacitance between them and can be measured. Their wide
uses include automotive, for monitoring the engine, brakes and fuel, for power steering and
transmission oil pressure and manifold air pressure, and industrial applications needing accuracy and
reliability.

16.29 Varistors
Electronic and electrical equipment can be subject to severe impulse voltage transients that can
destroy sensitive equipment. These transients or surges can be generated by lightning, switching and
electrostatic discharge from the human body. As a solution the designer can over-specify the
equipment, potentially at huge extra cost, or incorporate protection. The latter is usually the most
economic solution. Crude protection at higher voltages such as lightning strikes can be spark gaps,

where the breakdown voltage of the air in a gap between two metal rods is low enough so that the
equipment is not damaged.

Ultra high voltage artificial lightning
strike - source NAREC
At low voltages, zener diodes can be used. However, varistors, which were discovered in 1968,
can be designed to limit voltage surges from 5 volts to 1MV, protecting both electronic and electrical
equipment so they do not become overstressed.
Varistors are novel ceramic semi-conductive devices that are insulators at low voltages and
conductors at higher voltages, with an abrupt change between. So they are used to drain off current
when the applied voltage exceeds a certain value. One of their most important applications is to
protect transformers on the electricity grid from surges of voltages caused by lightning strikes.
Lightning strikes happen far more frequently than imagined, and 400 kV grid transformers can cost
several million pounds each! However, much smaller varistors are used to protect more modest
electronic equipment including ones in the home. Studies have shown that domestic electricity
supplies can suffer brief surges up to 1000 Volts several times a day, which would destroy
unprotected semiconductor-based equipment.

Zinc oxide discs and complete high voltage
surge arrestor - source Meidensha Corp
The most common ceramic used is based on zinc oxide, with 2 to 20% additives of up to eight
other metal oxides such as antimony, bismuth, cobalt and manganese, each contributing to improved
performance. As with many electronic ceramics the active region is in the barrier region between the
grains of the zinc oxide ceramic formed during the firing process, so this is not an effect found in
single crystals. Silicon carbide is also used, as a matrix of 50-150 micron particles in silica glass.
The theory of operation is far from exact because of the huge complexity of the characteristics of
these grain boundaries, and some additives are included by “trial and error”. The manufacturing
process is familiar; the constituents are ground finely in a ball mill, mixed with water and a binder,
dried into granules, usually pressed into discs, then sintered at 1100 to 1400 ºC and the flat surfaces
metalised.

Hyundai domestic surge protector
The higher voltage surge arrestors are built up from a stack of ZnO discs enclosed in a porcelain
insulator. As an example, for a medium voltage 24kV distribution transformer, six 32mm diameter,
32mm thick ZnO discs are used which will withstand a peak current of 65kA. The largest devices for
grid system surge arrestors are made up of discs 80 mm diameter and 25 mm thick.
Lower voltage applications include protecting high-value computers, sometimes with the varistor
built into electrical outlet sockets and cylindrical ones as part of connector pins. Miniature ones are
also used within electronic equipment, including those made for surface mount printed circuit boards.
They are also used to protect inductive loads that cause surges when switched, such as
electromechanical relay contacts and the electric motor and windscreen wipers in automobiles.
Although the number of units made each year fluctuates, it is estimated that two billion varistors
were made in 1988. Another estimate was that over a billion varistors were in use around 2004,
protecting equipment from ten to a million Volts.

16.30 High Frequency Ceramics
Ceramics uses at microwave frequencies include resonators to stabilise oscillators and narrow
bandwidth filters. The simplest versions are metalised patterns printed directly on substrates that
resonate at particular frequencies. Such resonators on alumina substrates are not very selective and
much higher dielectric constant (k) is needed to increase the selectivity (Q) and reduce the size of the
resonator components. Using a substrate with a k of 38 reduces the size by a factor of 2 compared
with alumina. The characteristics required of the ceramic are high dielectric constant, low dielectric
loss and low temperature dependence; however, it is very difficult to find a material to meet all these
requirements. Some complex compounds have been developed such as a high-order version of barium
titanate with a k of 40 and Q of 2,000 at 20 GHz, but it is somewhat temperature sensitive. There are
several alternatives such as barium tin magnesium tantalate with a k of 25 and Q of 10,000 at 20 GHz
or neodymium barium bismuth titanate with a k of 90 (making devices smaller) but only practical to a
few GHz.
Rather than have the substrate made of high k material, a separate ceramic resonator can be
attached to a conventional substrate. There are two forms of such discrete piezoelectric resonator that
are based on standing-waves; firstly coaxial, that are hollow cylinders covering frequencies from 400

MHz to 4 GHz (typically 6mm outer diameter and 15mm long at 950 MHz); and secondly disks
covering frequencies from 1 GHz to 100 GHz (typically with a diameter 2.5 times their thickness,
with a diameter of 50 mm at 1 GHz and 2.3 mm at 21 GHz).
Microwave (0.3 to 30 GHz) and millimetre wave (30 to 300 GHz) bandpass filters are made using
ceramic resonators that have a Q of as high as 1,500 at 94 GHz. Applications include filters for 12
GHz satellite TV amplifiers as well as 400 MHz to 2 GHz filters for mobile phones and digital
radios.
Another important application of alumina is in klystrons and magnetrons, which are the means of
generating high frequency power. The ceramic has to have very good insulation to withstand the high
voltages, but also needs to be transparent at microwave frequencies, low loss, high thermal
conductivity, high strength and able to be joined to metal. Examples are a 1.3 GHz klystron for a radar
transmitter with a peak power of 30 MW, and a more down to earth one for microwave ovens, having
1.2 kW power at 2.45 GHz. For higher power applications, beryllia, with its very high thermal
conductivity, can be used.

16.31 Wearable Electronics and Optics
Ceramic materials are also being applied to clothing, so sensors, electronics and optics can
become wearable. There are already aerospace applications of doped PZT formed into fibres that are
incorporated into carbon fibre/polymer composites as piezoelectric sensors. The brittleness of the
ceramic is overcome by embedding it as very fine fibres in the polymer. Health monitoring
applications, for example detecting vibrations such as heartbeat and breathing rate, can utilise special
shirts that might also activate drug delivery. Scarves or belts could also be used to send information
to a remote receiver. In particular, uniforms for occupations such as firemen could provide
information to them on their safety and security and to others on their health and environmental
conditions. Clothing incorporating woven optical fibres and micro devices is also being developed.

16.32 Nanotechnology
Nanotechnology was mentioned earlier regarding nanotubes, but it is a huge area receiving
worldwide attention and billions of pounds of research and development investment at present. The
usable characteristics of minute nano particles are still being revealed, and they show great potential
both in powder form and for devices. For example, ceramic nanofibres are being used to permanently
lock away radioactive ions in waste water. Nanomaterials as powders are used extensively in
cosmetics, coatings and sunscreens typically using titanium dioxide or zinc oxide.
The overall global nanotechnology market in 2010 represented $15.7 billion and is expected to
reach $27 billion by 2015. Nanomaterials make up the lion’s share of around 70%, with nanodevices
growing from $35m to $234m over this timescale.

Three axis accelerometer - source Silicon
Designs Inc
In particular, three axis MEMS gyroscopes are used as digital compasses in the latest cellular
phones such as I-phones, and this last application is expected to boost the sales of MEMS devices to
over 6 billion by 2015 representing some $10 Bn.
Memristors are the latest nanoscale memory devices based on semiconducting ceramics. The first
of these devices made by Hewlett Packard was made of a 15 nanometre (nm) thick semiconducting
titanium dioxide film with top and bottom titanium/platinum electrodes approximately 10 nm thick.
Memristors have the potential of being 100 times smaller than present technology, and have
characteristics that might permit computers to operate in a similar way to the human brain. HP
estimates that within 10 years this technology will enable a single chip of a trillion bytes of storage to
be manufactured.
There is great scope in the future for thin film ceramics in the nanotechnology evolution, where
sensors and actuators using ferroelectrics can be readily integrated onto semiconductor chips using
nanoscale fabrication methods.

17.1 Ceramic Thick Film and Hybrid Circuits
17.1.1 Introduction

Multi-layer printed circuit boards using
polymer boards - courtesy Welwyn Electric
and ERL Phase
Ceramics have several roles in electronic integrated circuitry. It can be the insulating substrate the
circuits are built upon, the conductors on the substrate, the dielectric layers for capacitors and for
insulation, and as advanced signal processing elements. Conventional printed circuit boards have
layers of copper conductor on polymer boards that are photo lithographically etched to form the
conductive circuit. Boards may be sandwiched together to form a multi-layer configuration.
However, the complexity of computing, mobile communications and satellite systems increases the
need for miniaturisation of circuitry. This can be effected by using similarly fabricated conductive
circuits, but by putting them on a ceramic rather than a polymer substrate.
The simplest structure is where the processed ceramic substrate only supports the interconnection
between semiconductor devices attached to its surface. Alumina is the most popular ceramic used. In
the late 1960s high quality alumina ceramic substrates were usually 2” by 2”, but by the 1990s had
grown to 6” by 4”. Lasers are used to machine and cut the substrates that can be from 0.5 to 3mm
thick. An early application in the Second World War was as a miniature radio proximity fuse for
munitions.

Ceramic printed circuit board - courtesy
Welwyn Electric

Alumina substrate with holes and cut-outs
- courtesy Welwyn Electric
Advanced ceramic materials that can be applied directly onto the surface of the substrate make it
possible to carry out signal processing directly on the substrate as well. Films of polycrystalline
ferroelectrics were developed in the 1970’s and 80’s to include barium titanate, PZT, PLZT, barium
strontium titanate (BST) and lithium niobate. The whole circuit can then be sintered (fired) to produce
ceramic devices, insulation and conductors.
The most common form of ceramic thick film application is the hybrid circuit, where there is a
combination of electronic circuitry made by the thick film process and discrete add-on
semiconducting devices, so that the combination performs the required electronic function. Compared
with polymer substrates, ceramic circuits can be smaller, more resistant to hostile environments and
be used at higher frequencies.
The ideal ceramic substrate for high reliability microelectronic interconnection would match the
expansion coefficient of the semiconductor (usually silicon) as semiconductor chips have grown in
size and, being rigidly attached to the substrate, could easily become stressed and fail. Ideally the
ceramic substrate would also have a low dielectric loss and high thermal conductivity, as highdensity circuits and high power devices dissipate a lot of heat in a small area. The reason why
alumina has been the most widely used substrate for thick film microelectronics is that it has good
thermal expansion, mechanical and dielectric properties. It is easy to make to a high tolerance and
finish, as its small grain size is important for fine definitions, and it has good adhesion with the
glazes/pastes used for metallisation etc. It has a relatively high thermal conductivity, but beryllia
(thermal conductivity half that of copper) is used in some high performance thick and thin film
electronics. Aluminium nitride and silicon carbide (doped with beryllia) have comparable high
thermal conductivities and are sometimes used, particularly as aluminium nitride (thermal
conductivity 9 times that of alumina) has a thermal expansion coefficient closer to that of silicon.
Ceramics with tailored dielectric constants are used depending on the application. Speed is vital in
modern microelectronics, and delay in the signal propagating across the substrate is proportional to
the square root of the dielectric constant (k). For silicon itself k=4 (square root=2) so the delay is
twice that of a vacuum (k=1). For alumina k=10 so the delay is just over 3 times that in a vacuum.
However, circuit features such as resonators require a high k to reduce their size, so compromises
have to be made.

17.1.2 Manufacturing Process
Ceramic thick film technology has its origins in pottery decoration methods used by Chinese potters
over 2000 years ago using printed metal oxide colours. They used silk as a mesh, blocking out areas

of the silk with pitch, then pressed dye through this pattern, hence the term silk-screen printing. The
process would be repeated several times for a multilayer pattern. Its use for microelectronics dates
from the 1920s with the development of modern silk-screen printing. World War II and the
development of the transistor and integrated circuit in the 40s and 50s led to its rapid growth.

Stainless steel screen printing mesh
- source Wikipedia via Alibaba
So the thick film screen-printing process for circuitry is very similar to that described previously
for pottery. The ceramic material is formed as a thixotropic “ink” or paste that can be deposited onto
a substrate by forcing it through a patterned polymer or metal screen or mesh using a sponge or
“squeegee”. Thixotropic materials are viscous when still but fluid when worked. Usually the paste
would contain a binder and solvent as well as the main constituent. The non-volatile binder holds the
material in suspension and is removed during sintering at typically 350 ºC, whereas the solvent used
to control the viscosity is removed at around 100 ºC. Often the required circuit pattern is formed
photographically on a stainless steel mesh. This mesh is coated in a UV sensitive emulsion that is
exposed to the required pattern of lines and features, which when developed leaves spaces where the
ink is required. A typical mesh has 200-400 wires per inch or 80-160 per cm, each wire is 15-50
microns diameter, and around 200-micron wide lines can be resolved on the substrate.

Cross section diagram illustrating multi-layer
printed circuit - source emerald insight
The initial process of making ceramic thick film circuitry is the sequential screen printing and
firing of dielectric, conductors and resistors onto a suitable substrate. The ability to build up several
layers of circuitry using insulating dielectric layers is a key advantage of this technology. Conductive
metallisation is formulated with glasses and oxides to aid densification of the metal when fired at 600
to 950 ºC. Ceramic dielectrics are chosen based partly on their dielectric constant, since a low value
is needed for use as insulation, to avoid capacitive “crosstalk” or signal leakage, while a high value
is needed in forming capacitors themselves.
Capacitor dielectrics are usually formed from glasses to achieve the necessary high density and
low porosity at processing temperatures, but include a ceramic filler such as doped barium titanate to

increase the dielectric constant. Thick-film capacitors typically have a dielectric thickness of 25
microns.
Thick film technology covers films from 2 to 50 microns thick, although they are typically between
10 and 50 microns. This is compared to 1 micron or less for thin films. The thick film process uses
relatively simple and cheap equipment, meaning that design changes can be made much more readily
and smaller production runs can be accommodated. Each layer, possibly containing resistors,
capacitors and inductors, is built up from successive printing, drying and firing operations for
conductive then insulating layers, and typically up to four such operations are needed for a single
layer. Although it can be arranged that more than one printing can be fired together, there are still a lot
of steps in the process that can make it rather expensive. Using photolithography and photosensitive
inks exposed through artwork, lines less than 40-micron wide can be achieved. More recently there
has been a jump in the technology with the development of special pens and inks to write directly
onto the substrate.
Thick film hybrid circuits can be single or double-sided, with circuitry on the top and bottom of the
ceramic substrate, although single sided is usual.
The ceramic substrates are processed in very clean conditions and the inks carefully specified. In
practice the multi-layer hybrid starts with the fired ceramic substrates. Typically 25 of the 6” by 4”
substrates are mounted on a carousel to be sequentially screen-printed. Each layer is dried at 150-180
ºC and fired at 850 ºC for 45 minutes, building up the three dimensional structure. This process is
repeated for up to 30 separate prints, taking several days overall. Connections are made by “vias” or
holes in the ceramic filled with conductive material. Many circuits can be made on a large ceramic
substrate and diced singly using a laser. A laser can also be used to trim thick film resistors to obtain
precise values. An overglaze of lower temperature glass can be used to protect chips and conductors
and helps to avoid solder bridging.

17.1.3 Co-Fired Ceramic Circuitry
Modern ceramics-based packages are a sophisticated multi-layered combination of ceramics,
glasses and metals, providing a cost-effective solution for a variety of applications. These ceramic
circuits use a number of processed ceramic substrates sandwiched together. The high compressive
strength, dimensional stability and chemical inertness make ceramics ideal for these structures.
Because of the manufacturing and sintering process a wide range of dielectric, resistive, conductive
and magnetic materials can be incorporated into these multi-layer ceramic bodies providing highdensity circuitry that can withstand temperatures up to 1000 ºC. The materials have to be carefully
selected for the right thermal and electrical properties, so that in operation the correct temperature is
maintained and there is no electrical breakdown.

Co-fired hybrid circuit prior to fitting
semiconductor devices - source Wikipedia
via Konstantin Lanzet
High and low fired, co-fired ceramics are such laminated structures. They provide interconnection,
insulation and advanced ceramic devices to support the unpackaged semiconductor chips mounted on
their surface. However, the significant difference is that the co-fired multi-level ceramic structure is
fired only once. Manufacture starts with unfired or “green” ceramic tape, around 0.1 mm thick and 10
to 40 cm wide, which is formed from ceramic powders and a binder and dried. It has the consistency
of dried putty and is formed in rolls typically 50ft (15m) long. The ceramic is often based on alumina
with silica and alkaline fluxes to help sintering. The green ceramic tape is cut, punched and screenprinted, producing 70-micron lines and spaces. It is then assembled into a multi-level threedimensional structure, then the entire structure of ceramic and metallisation is fired simultaneously.
The organic additives are removed at 600 ºC, the carbon at 1200 ºC and sintering takes place at
1600 ºC. There is some 14 to 17% shrinkage in the overall process. Multilevel co-fired structures
can be complex with around ten ceramic layers, including some high permittivity ones. It can include
filters, buried resistors and coupling capacitors. Surface mounted silicon chips, printed resistors and
other surface mounted devices are added to make a sophisticated signal processing system.
IBM used an early version of this technology in its computers in the 90’s. They used four-inch
square sheets that were cut from a green roll of alumina-based tape and many interconnection holes of
150 micron diameter were punched in predetermined positions. Molybdenum-based ink was used to
print conductive line patterns 100 micron wide and spacing, and to fill the via holes. The sheets were
then pressed together and sintered in a reducing atmosphere (to protect the molybdenum) at 1400 1600 ºC. The final structure was 90 x 90 x 5 mm with 33 layers of buried circuitry.

IBM’s 61-layer LTCC 1992
- source Rao Tummala
One problem of using alumina as a substrate is that a refractory metal such as molybdenum or
tungsten has to be used as the conductor, but they have a relatively high resistivity. Unfortunately
conventional conductive metals oxidise under the high-firing conditions required for sintering
alumina, so cannot be used. The increased resistance of refractory metals is a particular problem at
microwave frequencies. Also the refractory metals have to be plated to permit subsequent soldering.
To overcome these problems, conductive ceramics are often used in thick film circuits. An example is
the ceramic conductor, bismuth rubidium oxide, which is also used in fuel cells, high energy density
batteries, electrochromic windows, gas separation membranes and automobile exhaust sensors.
Another way of overcoming the problem of incompatibility of these high temperature co-fired
ceramics (HTCCs) and high conductivity metals, such as copper and silver, is to use lower firing
ceramics. This is achieved by using tailored glass ceramics that can be sintered at between 850 and
1050 ºC. They are used today in multi-layer and multichip modules. The cast tape is initially a glass
that has the silver, gold or copper circuitry as well as other materials printed on it to form each layer
separately. Between 6 and 50 layers are then laminated, typically using 3000 psi at 70 ºC for 10
minutes, and then sintered, when the additives in the glass cause it to de-vitrify into a glass ceramic.
The structures are known as low-temperature co-fired ceramics (LTCCs).

Diagram of LTCC structure - source Sunlord
In a complex circuit there can be hundreds or even thousands of embedded components. Ferrites
can be integrated into low temperature co-fired ceramic structures, as spirals for inductance with
ferrite layers top and bottom. They can also be used for microwave isolators and circulators, using
glass-bonded magnetic ceramics (less than 15% glass) based on, for example, nickel zinc copper
ferrites. Active chips are subsequently added to the surface of the LTCC package.

LTCC filter - source cmag technology
With the increased complexity and miniaturisation of equipment such as mobile phones with
“Bluetooth” technology containing several hundred capacitors and resistors, even surface mount
technology is stretched. Also the number of solder joints becomes so high that reliability suffers. The
solution is proving to be fully integrated three-dimensional ceramic packages based on LTCCs.
However, LTCC have somewhat inferior mechanical and thermal properties compared with HTCC.

17.1.4 Applications
Application areas of thick film devices include piezoelectric strain gauges for force, weight or
pressure; resistors for fluid level gauges, flow meters and position sensors; gas and humidity sensors
(for example to detect toxic gases, tin oxide ceramic is used as a thick film on an alumina substrate,
operated at between 300 and 500 ºC), and for the heating element in high speed kettles where the
dielectric film is deposited onto a stainless steel carrier for the water side and a spiral heating
element fired on to the other side of the dielectric.
Multi-level co-fired ceramic circuits were first used for military applications. LTCCs were used in
the early 80’s mainly in the military and medical fields, but in the 90’s broke into cell phones and
wireless devices (Wide Area Networks) due to their good high-frequency performance, high packing
density and stability. They are now used for top end commercial applications such as high-speed
digital computer circuitry, digital cameras, medical (hearing aids), avionics and automotive (car
engine control units, anti-lock braking systems and fuel injection units). Military uses are airborne
communications, cockpit displays and satellite controls.

LTCC satellite synthesiser
- source IMST Keramis project

HTCC and LTCC ceramic devices in power
converter system of an electric car
- source Siemens

17.2 Thin Film Circuits and Components
17.2.1 Introduction
Initially, thin film metallisation on ceramic substrates was developed to meet higher circuit
densities, reduced size and weight and reduced delay times by shortening signal paths. A thick film
co-fired ceramic package of 33 layers to interconnect 100 semiconductor devices could be replaced
by a thin film circuit having only 5-10 layers. The technology, which took off in the 1980’s, demanded
tight tolerances of deposited and etched metals and other materials. With polished, high-purity
alumina substrates, lines and spacings of 10 to 20 microns can be achieved with bulk grain size of 2
to 2.5 microns. The substrate surface had to be polished until it was very flat, then it was metalised,
covered with a light sensitive resist, photo imaged with the required pattern and the unwanted metal
etched away. Subsequently other materials such as tantalum nitride and nickel-chromium were used as
thin films (0.1 or less to 2 microns) for resistors, and silica or nitrides for passivation and capacitors.
Apart from reduced size, other advantages of thin film technology are lower weight, compatibility
with silicon technology, ease of mass fabrication and lower overall cost. However, as thick film
circuits can withstand higher voltages they can achieve greater power levels than thin film ones..
The first ferroelectric thin films were produced in 1977. More exotic ceramic thin films were
investigated in the mid-80s and commercial devices based on them were available from the mid-90s.
Two particular application areas triggered this interest, superconducting ceramic thin films and the
potential of ferroelectric memories.

17.2.2 Manufacturing Processes

Process of forming a thin film circuit on a silicon
semi-conductor - source frenchrh upenn

Photolithography is the technique commonly used to manufacture silicon and other semiconductors
and is also the method used to form thin film circuits on ceramic substrates. The integration of thin
film advanced ceramic material in devices has proven to be quite difficult, requiring complicated
design and manufacturing processes, partly because of the incompatibility of high ceramic sintering
temperatures with other materials, although thin films fire at significantly lower temperatures than
bulk ceramics and are easier to densify. The ceramic thin film has to be of the correct composition,
crystal structure and orientation, as microstructure problems such as with grain boundaries can affect
performance. It also has to have correct dimensions, effective contact, good adhesion to the substrate
and should not degrade itself or other parts over time.
The methods of depositing thin films onto the various substrates include firstly physical vapour
deposition in a vacuum, secondly chemical vapour deposition, and thirdly chemical solution
deposition.
An example of the first method is “sputtering” that takes place in a vacuum chamber with a small
amount of an appropriate inert gas. The bulk material to be deposited forms the cathode (negative
electrode) and the substrate the anode (positive). A few hundred volts (direct current) between them
are enough to form a plasma discharge in the gas, similar to the functioning of a fluorescent light tube.
Ions strike the cathode knocking off microscopic particles that travel to the substrate, adhere and
build up the required film, but it is difficult to obtain an adhesive homogenous layer over 2 microns
thick.
Another example is “vapour phase deposition” again carried out in a vacuum chamber where the
target material is heated to its vaporisation temperature. The vaporised material then transfers to the
substrate. This method can give thicker, even coatings of homogenous ceramic over a large (300mm)
substrate, but is unidirectional, whereas sputtering can coat the sides of vias. Some methods use an
electron beam to vaporise the target material, or a laser, a method called laser ablation, using a short
intense pulse. The advantages of vacuum processes are that they are compatible with semiconductor
processing and produce high purity films. These are successful method but have a low deposition
rates, controlling the layer is difficult in multi-component ferroelectrics and it is not easy to convert
to large-scale production.

Vacuum vapour deposition illustration

Vacuum electron beam vapour deposition illustration
Deposition is possible from chemical vapour, where a thermo-chemical reaction is used to produce
the required deposition, for example silicon can be deposited from silane (SiH4) that decomposes to
silicon and hydrogen, or molybdenum from molybdenum chloride and hydrogen producing
molybdenum and HCl.
The sol-gel solution method is also extensively used and subsequent firing will remove any organic
solvents used. These methods have higher deposit rates, but several coatings may be required to
obtain the final thickness. They also provide good layer control, larger area high quality films, but the
toxicity of some ferroelectric raw materials is a disadvantage. Recent work on lowering the sintering
temperature of ceramics such as PZT uses novel forms of the sol-gel process that has achieved
deposits on silicon at 440 ºC. This development could have a significant influence on the ultra
miniature MEMS devices described later.
Thin film ferrites were originally produced by “liquid phase epitaxy”, where a hot substrate is
dipped in the molten ferrite (typically at 1000 ºC), which allows the ferrite to grow onto the
substrate. After a few minutes the layer of ferrite will be 1 to 4 microns thick. The first use was for
“bubble memories” by growing a garnet as a thin film on a suitable non-magnetic substrate. These fell
out of use in favour of better performing semiconductor memory. This technology was later used for
magneto-optic devices.
Single crystal sapphire (alumina) is used as a substrate on which a thin film of single crystal
silicon is deposited to produce some semiconductor devices. It produces integrated circuits with very
good isolation as the silicon can be accurately selectively etched, and sapphire also has good thermal
conductivity.
Some ceramics such as PZT cannot be deposited directly on to silicon as it reacts with it, so a
conducting layer such as iridium oxide is used as a buffer between them. In practice several different
thin films are used as barriers making highly sophisticated structures.

17.2.3 Applications
Because of their reliability, thermal resilience and stability, thin film ceramic packages are used
extensively in the military and automotive industry. Individual thin film chips are produced in 100’s
of millions each year.

Magnetic Applications - Thin film ferrites are used extensively for recording media, microwave
devices in integrated circuits and coatings for microwave shielding. By far the largest application of
thin film ferrites is in recording media. Magnetic tape and discs are made up of layers of single
domain particles deposited on a plastic substrate. A balance has to be made in its coercive force so it
is high enough to resist demagnetisation but low enough to write on. The material used was initially
ferrous oxide but this was then replaced by barium ferrite. The magnetic media is written on and read
by a magnetically soft recording “head” by way of its magnetic fringing field that aligns the domains
to store the data, and reads the subsequent magnetic flux density changes. Ferrite heads are preferred
as they are very resistant to tape wear. The heads can be polycrystalline (manganese zinc ferrite), but
single crystal permits narrower track widths. Hard discs are contactless and are supported by airflow
from the rotation.

Diagram of read/write mechanism
To form an inductor, a thin metallic meander pattern can be sputtered onto an epitaxial ferrite film
such as YIG on the surface of a semiconductor. This can then have an overlay of epitaxial YIG
applied to increase its inductive value.

Planar inductors - sources Murata and amdl
Shinshu
Pyrometric Applications - Thin film pyrometers can have very small thermal capacity so have a
good response time when used for thermal imaging. Linear and 2D arrays of PZT devices typically
100 microns thick can be deposited on thin silicon nitride membranes over the silicon semiconductor
signal processing substrate. By very accurate selective etching, thin microbridges of ferroelectric and
electrodes are produced on narrow legs above the silicon surface. The devices are used for thermal
imaging for fire fighters, the detector being attached to their helmets.
Capacitive Applications - There are many uses for thin film capacitors. Three examples are firstly
in DRAM memory cells, secondly integrated onto silicon chips in their final process stages for
decoupling direct and ac currents, and thirdly in multichip modules where the capacitors are discrete
devices.
The ever-increasing density of integrated circuits needs ever-smaller components, hence higher
dielectric constants. In memories the initial ceramic was silicon dioxide, then tantalum oxide and
alumina but now work is being carried out with BST allowing significant reduction in size. As the

processing temperatures are restricted, the use of ceramics with a higher dielectric constant such as
BST requires novel firing techniques.

Array of surface mounted decoupling
capacitors - courtesy ERL Phase
Thin film capacitors for decoupling, which are typically less than one micron thick, are made from
silicon oxynitride and are integrated onto the surface of analogue and digital circuits, however, they
take up much of the chip area.
Thin film capacitors are also used as surface mounted discrete devices along with the silicon
active devices in high-density packages. Again to save space and cost, thin film capacitors are being
incorporated into the high-density package itself. To facilitate this, thin film high dielectric constant
ceramic is deposited onto a copper foil and this is laminated into lower levels of a multi-layer
substrate.
Acoustic Wave Applications - Bulk and surface acoustic wave thin films are used for microwave
resonators for telecoms applications. The bulk wave ceramic film has to be supported off the
substrate so it is free to resonate, and a 1-micron thickness corresponds to 2-4 GHz. Materials used
include lithium niobate and lithium tantalate on silicon and gallium arsenide semiconducting
substrates. They are also used to measure torque, vibration and pressure, operating at around 400
MHz. Examples are thin film strain sensors using zinc oxide piezoelectric sputtered onto silicon
resonators, and a 2GHz filter using a 1 micron PZT thin film on silicon, where the ceramic forms four
thin film bulk acoustic wave resonators.

2 GHz acoustic wave filter - courtesy
Roger Whatmore, Cranfield via ESPRC
Ferroelectric Applications - A lot of attention has been paid to thin film ferroelectric ceramics, as
the technology can be made compatible with semiconductors. In particular researchers wanted to

exploit their polarisation characteristics to make solid-state memories for computers. At first it was
thought that as films of ferroelectrics became thinner than 0.1 microns (100 nanometres), the
ferroelectric effect would reduce until it became zero. However, effective switchable films of PZT
have been made down to 3 to 4 nanometres, making very large non-volatile memories achievable.
One of the first commercial applications of a ferroelectric integrated with a semiconductor used
barium strontium titanate on gallium arsenide in 1988. Such devices were used in mobile phone
amplifiers covering the frequency range from 800 MHz to 2.3 GHz. They were 50 times smaller than
their predecessors and in 2001 some 270 million were produced.
In 1993 ferroelectric films were integrated with silicon technology to produce another early
commercial device called FERAM (FerroElectric Random Access Memory), which uses silicon
devices to address each memory cell. The materials used are lead zirconate titanate (PZT) and
strontium bismuth titanate (SBT). The materials have to be tailored to achieve the required
characteristics and PZT is usually doped with calcium, strontium or lanthanum oxides. The devices
were larger than alternatives, by a factor of 100, and are therefore used in niche applications, such as
with the embedded processor in “smart credit cards” introduced in 1997. In 2001, 2.5 million such
smart cards were produced. They were also used for radio frequency identification tags, as they can
retain data for 10 years. In 1998 the first 16 kbit FERAMs were used in 8-bit silicon
microprocessors, and in 2000, 4Mbit FERAMs were produced using PZT or SBT. Also ferroelectric
thin-film memories have been developed for RAMs using potassium niobate, which makes them
resistant to radiation.
Another device called the FEFET is a “field effect transistor” where the usual silicon dioxide
insulator is replaced by a ferroelectric. Hafnium-based ceramics have been used in this way that
reduces the gate leakage by 10 and the size by 2. It is early days for this technology and several
obstacles remain.
A further phenomenon exploited in thin film technology is the variation of permittivity with electric
field. This can be used for electronically variable capacitors and phase shifters, particularly for very
high frequencies, over 10 GHz, when their performance exceeds that of semiconductors. It is used in
military radars, telecoms and satellites. Barium strontium titanate is the material currently chosen.

17.2.4 Future Developments – Nanotechnology and
MEMS

Flextensional actuator - source University
of Pennsylvania

Thin film technology is seen as the way to reduce the size and cost of most ceramic applications,
producing finer lines and greater circuit density. The whole new development area of nanotechnology
is very relevant to thin film electroceramic technology, as it has the potential to achieve devices with
sub-micron dimensions. For example, thin film ceramics are key to the development of Micro Electro
Mechanical Systems (MEMS) that have opened up a whole new potential area for electronic
ceramics. Furthermore multi-layer ceramics allow easy inclusion of MEMS devices. MEMS are
made up of electronic and mechanical components, including ceramic microsensors and
microactuators using semiconductor integrated circuit processing technology. Thin film piezoelectric
ceramics can provide a direct mechanical to electrical (and vice-versa) coupling to a MEMS device,
interfacing directly with the silicon cantilevers and membranes, or forming the active device
themselves. Such a device is the previous 2 GHz acoustic wave filter.
MEMS can result in better quality circuits and devices, together with lower cost and lower power
consumption. Zinc oxide was the first ceramic used in MEMS, but along with PZT, aluminium nitride
is now used. The first application was for pressure sensors then accelerometers. Because of their
improved performance over existing devices they rapidly took over the vehicle air-bag accelerometer
market, while the largest market today is for ink jet print heads. These two applications each had
markets well in excess of $200 million by 2009, when the overall MEMS global market was
estimated to be some $7 billion. Other applications are digital micromirrors for deflecting lasers,
motion sensors, acoustic/ultrasound devices, micromotors and micropumps. Potential future
applications are limitless. For example, workers at Imperial College are developing a gunshot alert
system using MEMS microphones embedded in headgear. Medical applications include ultrasonic
transducers, microsurgical instruments and cochlear implants to improve hearing.

Example of cantilever and diagram
of final stage of cantilever
fabrication - source Sandia
and courtesy Waterloo University

Micro mechanical examples, micro motor and
micro generator - sources Scienceprog and
MEMGEN Corporation

Collection of MEMS devices - sources
Palomar Technologies, Fadikhalil.perso,
MIT and Electronic Design

Importance and Size of Ceramics
Market
The importance of the ceramics market can be judged not only by its pervasiveness in our lives but
also by its size, as it is estimated that the overall global market for ceramics in 2007 was some $160
Bn. As “advanced ceramics” is not a well-defined term, various numbers can be found for its market
size, depending on what areas are included. However, broad estimates give a good idea of the huge
impact of this technology. Of the $160 Bn in 2007, some quarter or $40 Bn was made up of advanced
ceramics. Globally, advanced ceramics has grown from $10 Bn in 1985 to a projected $56 Bn in
2015. Examples of major market sector turnovers are electronics $5.5 Bn in 2007, ceramic capacitors
$10 Bn in 2010 and medical $10.4 Bn in 2011, the latter growing to a projected $13.1 Bn in 2017.
Looking in more detail using USA as an example, barium titanate and PZT formed the basis of
several early major, multi-billion dollar industries, including high dielectric constant capacitors and
pyroelectric security devices. The USA advanced ceramic market has grown from about $7 Bn in
2000 to $10.6 Bn in 2010 and is estimated to reach $14 Bn by 2015. The sector split of the $10.6 Bn
market in 2010 was ceramic components 28%, electrical equipment 20%, machinery 13%, transport
13%, armour 13%, coatings 10% and composites 5%. Present major growth areas are environmental
(filters and membranes for pollution control), medical (joint replacement and dental) and composites.
So ceramics is not only a vital part of our lives, but it is also an enormous industry from the crudest
bricks to the most sophisticated and advanced medical devices.
In particular, three axis MEMS gyroscopes are used as digital compasses in the latest cellular
phones such as I-phones, and this last application is expected to boost the sales of MEMS devices to
over 6 billion by 2015 representing some $10 Bn.
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