TPO 29 — 1 Characteristics of Roman Pottery
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The pottery of ancient Romans is remarkable in several ways. The high quality of Roman
pottery is very easy to appreciate when handling actual pieces of tableware or indeed
kitchenware and amphorae (the large jars used throughout the Mediterranean for the
transport and storage of liquids, such as wine and oil). However, it is impossible to do justice
to Roman wares on the page, even when words can be backed up by photographs and
drawings. Most Roman pottery is light and smooth to the touch and very tough, although, like
all pottery, it shatters if dropped on a hard surface. It is generally made with carefully selected
and purified clay, worked to thin-walled and standardized shapes on a fast wheel and fired in
a kiln (pottery oven) capable of ensuring a consistent finish. With handmade pottery,
inevitably there are slight differences between individual vessels of the same design and
occasional minor blemishes (flaws). But what strikes the eye and the touch most immediately
and most powerfully with Roman pottery is its consistent high quality.
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This is not just an aesthetic consideration but also a practical one. These vessels are solid
(brittle, but not fragile), they are pleasant and easy to handle (being light and smooth), and,
with their hard and sometimes glossy (smooth and shiny) surfaces, they hold liquids well and
are easy to wash. Furthermore, their regular and standardized shapes would have made
them simple to stack and store. When people today are shown a very ordinary Roman pot
and, in particular, are allowed to handle it, they often comment on how modern it looks and
feels, and they need to be convinced of its true age.
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As impressive as the quality of Roman pottery is its sheer massive quantity. When
considering quantities, we would ideally like to have some estimates for overall production



from particular sites of pottery manufacture and for overall consumption at specific
settlements. Unfortunately, it is in the nature of the archaeological evidence, which is almost
invariably only a sample of what once existed, that such figures will always be elusive.
However, no one who has ever worked in the field would question the abundance of Roman
pottery, particularly in the Mediterranean region. This abundance is notable in Roman
settlements (especially urban sites) where the labor that archaeologists have to put into the
washing and sorting of potsherds (fragments of pottery) constitutes a high proportion of the
total work during the initial phases of excavation.
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[ 1Only rarely can we derive any "real" quantities from deposits of broken pots. [ 1However,
there is one exceptional dump, which does represent a very large part of the site's total
history of consumption and for which an estimate of quantity has been produced. [1] On the
left bank of the Tiber River in Rome, by one of the river ports of the ancient city, is a
substantial hill some 50 meters high called Monte Testaccio. [] It is made up entirely of
broken oil amphorae, mainly of the second and third centuries A.D. It has been estimated
that Monte Testaccio contains the remains of some 53 million amphorae, in which around
6,000 million liters of oil were imported into the city from overseas. Imports into imperial Rome
were supported by the full might of the state and were therefore quite exceptional-but the size
of the operations at Monte Testaccio, and the productivity and complexity that lay behind
them, nonetheless cannot fail to impress. This was a society with similarities to modern ones-
moving goods on a gigantic scale, manufacturing high-quality containers to do so, and
occasionally, as here, even discarding them on delivery.
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Roman pottery was transported not only in large quantities but also over substantial distances.
Many Roman pots, in particular amphorae and the fine wares designed for use at tables,
could travel hundreds of miles-all over the Mediterranean and also further afield. But maps
that show the various spots where Roman pottery of a particular type has been found tell only
part of the story. What is more significant than any geographical spread is the access that
different levels of society had to good-quality products. In all but the remotest regions of the
empire, Roman pottery of a high standard is common at the sites of humble villages and
isolated farmsteads.
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TPO 29 — 2 Competition
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When several individuals of the same species or of several different species depend on the
same limited resource, a situation may arise that is referred to as competition. The existence
of competition has been long known to naturalists; its effects were described by Darwin in
considerable detail. Competition among individuals of the same species (intraspecies
competition), one of the major mechanisms of natural selection, is the concern of
evolutionary biology. Competition among the individuals of different species (interspecies
competition) is a major concern of ecology. It is one of the factors controlling the size of
competing populations, and in extreme cases it may lead to the extinction of one of the
competing species. This was described by Darwin for indigenous New Zealand species of
animals and plants, which died out when competing species from Europe were introduced.
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No serious competition exists when the major needed resource is in superabundant supply,
as in most cases of the coexistence of herbivores (plant eaters). Furthermore, most species
do not depend entirely on a single resource. If the major resource for a species becomes
scarce, the species can usually shift to alternative resources. If more than one species is
competing for a scarce resource, the competing species usually switch to different alternative
resources. Competition is usually most severe among close relatives with similar demands
on the environment. But it may also occur among totally unrelated forms that compete for the
same resource, such as seed-eating rodents and ants. The effects of such competition are
graphically demonstrated when all the animals or all the plants in an ecosystem come into
competition, as happened 2 million years ago at the end of the Pliocene, when North and
South America became joined by the Isthmus of Panama. North and South American species
migrating across the Isthmus now came into competition with each other. The result was the
extermination of a large fraction of the South American mammals, which were apparently
unable to withstand the competition from invading North American species-although added
predation was also an important factor.
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To what extent competition determines the composition of a community and the density of
particular species has been the source of considerable controversy. The problem is that
competition ordinarily cannot be observed directly but must be inferred from the spread or
increase of one species and the concurrent reduction or disappearance of another species.
The Russian biologist G.F. Gause performed numerous two-species experiments in the
laboratory, in which one of the species became extinct when only a single kind of resource
was available. _ these experiments and of field observations, the so-called law
of competitive exclusion was formulated, according to which no two species can occupy the
same niche. Numerous seeming exceptions to this law have since been found, but they can
usually be explained as cases in which the two species, even though competing for a major
joint resource, did not really occupy exactly the same niche.

EEEN 017 why fi 1) experiments & B 211

[ < 1 % #i% 4 (Sentences = which of the CHOICES)

SOFEZ RARE b E REVE AL LR @ VIR B — B 2 . I S5 4l ik
LRV A5 21 1T 0 25U 1o 3 — WAl (4 47 5 B 07 3 &b — b A A [ s k2> 5600 2K B onf B 4
MR, WP HAEYFER G. F. Gause HHAT 7 KER MM H) S N SER, 4R EH] 2 A5t
—FROURI o — MRk oK 4. FET DL R SRS RIS H NS, T IE  5 4 K 463 D) A2 BT
s BRI AT BERIN 584 A A — A IR B At &I FIRZ 14, (BIXLERE N
TR, B S RFRE FERE, EEAR SBR[

Competition among species is of considerable evolutionary importance. The physical
structure of species competing for resources in the same ecological niche tends to gradually
evolve in ways that allow them to occupy different niches. Competing species also tend to
change their ranges so that their territories no longer overlap. The evolutionary effect of
competition on species has been referred to as "species selection;" however, this description
is_potentially misleading. Only the individuals of a species are subject to the pressures of
natural selection. The effect on the well-being and existence of a species is just the result of
the effects of selection on all the individuals of the species. Thus species selection is actually
a result of individual selection. Competition may occur for any needed resource. [1] In the




case of animals it is usually food; in the case of forest plants it may be light; in the case of

substrate inhabitants it may be space, as in many shallow-water bottom-dwelling marine

organisms. [] Indeed, it may be for any of the factors, physical as well as biotic, that are

essential for organisms. [ 1JCompetition is usually the more severe the denser the population.
[]1 Together with predation, it is the most important density-dependent factor in regulating
population growth.
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TPO 29 — 3 The History of Waterpower
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Moving water was one of the earliest energy sources to be harnessed to reduce the workload
of people and animals. No one knows exactly when the waterwheel was invented, but
irrigation systems existed at least 5,000 years ago, and it seems probable that the earliest
waterpower device was the noria, a waterwheel that raised water for irrigation in attached
jars. This device appears to have evolved no later than the fifth century B.C., perhaps
independently in different regions of the Middle and Far East.
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The earliest waterpower mills were probably vertical-axis mills for grinding corn, known as
Norse or Greek mills, which seem to have appeared during the first or second century B.C.
in the Middle East and a few centuries later in Scandinavia. In the following centuries,
increasingly sophisticated waterpower mills were built throughout the Roman Empire and
beyond its boundaries in the Middle East and northern Europe. In England, the Saxons are
thought to have used both horizontal- and vertical-axis wheels. The first documented English
mill was in the eighth century, but three centuries later about 5,000 were recorded, suggesting
that every settlement of any size had its mill.
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Raising water and grinding corn were by no means the only uses of the waterpower mill, and
during the following centuries, the applications of waterpower kept pace with the
developing technologies of mining, iron working, paper making, and the wool and cotton
industries. Water was the main source of mechanical power, and by the end of the
seventeenth century, England alone is thought to have had some 20,000 working mills. There
was much debate on the relative efficiencies of different types of waterwheels. [ The period
from about 1650 until 1800 saw some excellent scientific and technical investigations of
different designs. [1 They revealed output powers ranging from about 1 horsepower to
perhaps 60 for the largest wheels and confirmed that for maximum efficiency, the water




should pass across the blades as smoothly as possible and fall away with minimum speed,
having given up almost all of its kinetic energy. [1 (They also proved that, in principle, the
overshot wheel, a type of wheel in which an overhead stream of water powers the wheel,
should win the efficiency competition.) []
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But then steam power entered the scene, putting the whole future of waterpower in doubt. An
energy analyst writing in the year 1800 would have painted a very pessimistic picture of the
future for waterpower. The coal-fired steam engine was taking over, and the waterwheel was
fast becoming obsolete. However, like many later experts, this one would have suffered from
an inability to see into the future. A century later the picture was completely different: by then,
the world had an electric industry, and a quarter of its generating capacity was water powered.
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The growth of the electric-power industry was the result of a remarkable series of scientific
discoveries and developments in electrotechnology during the nineteenth century, but
significant changes in what we might now call hydro (water) technology also played their part.
In 1832, the year of Michael Faraday's discovery that a changing magnetic field produces an
electric field, a young French engineer patented a new and more efficient waterwheel. His
name was Benoit Fourneyron, and his device was the first successful water turbine. (The
word turbine comes from the Latin turbo: something that spins). The waterwheel, unaltered
for nearly 2,000 years, had finally been superseded.

N < 1 5 4i54) (Sentences = which of the CHOICES)

R0 i 23775 /8 Cunaltered);

(R 0 i Fi P s, SRR — AN i

Ut 2e B T W SR — R AR R BT T R R (SR AT B BE BI7K IR




BRI R IE T EEEH. 78 1832 4, 4 Michael Faraday &I T AL LA RS 7
A RGEIGE, — AR IEE TN T — M B AR K TR Al 4y
Nenoit Fourneyron, Tt & & & R I K Jrimbe . GrieH &7 KRB+ T 1 turbo:
SHERERIERETE) . KESERSE T 2000 41 R IAFRE G & T T .

Half a century of development was needed before Faraday's discoveries in electricity were
translated into full-scale power stations. In 1881 the Godalming power station in Surrey,
England, on the banks of the Wey River, created the world's first public electricity supply. The
power source of this most modern technology was a traditional waterwheel. Unfortunately
this early plant experienced the problem common to many forms of renewable energy: the
flow in the Wey River was unreliable, and the waterwheel was soon replaced by a steam
engine.
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From this primitive start, the electric industry grew during the final 20 years of the nineteenth
century at a rate seldom if ever exceeded by any technology. The capacity of individual
power stations, many of them hydro plants, rose from a few kilowatts to over a megawatt in
less than a decade.
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