TPO 27 — 1 Crafts in the Ancient Near East
HRIEARPFILE

Some of the earliest human civilizations arose in southern Mesopotamia, in what is now
southern Iraq, in the fourth millennium B.C.E. In the second half of that millennium, in the
south around the city of Uruk, there was an enormous escalation in the area occupied by
permanent settlements A large part of that increase took place in Uruk itself, which became
a real urban center surrounded by a set of secondary settlements. While population estimates
are notoriously unreliable, scholars assume that Uruk inhabitants were able to support
themselves from the agricultural production of the fields surrounding the city, which could be
reached with a daily commute. But Uruk's dominant size in the entire region, far surpassing
that of other settlements, indicates that it was a regional center and a true city. Indeed, it was
the first city in human history.
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The vast majority of its population remained active in agriculture, even those people living
within the city itself. But a small segment of the urban society started to specialize in
nonagricultural tasks as a result of the city's role as a regional center. Within the productive
sector, there was a growth of a variety of specialist craftspeople. Early in the Uruk period, the
use of undecorated utilitarian pottery was probably the result of specialized mass production.
In an early fourth-millennium level of the Eanna archaeological site at Uruk, a pottery style
appears that is most characteristic of this process, the so-called beveled-rim bowl. It is a
rather shallow bowl that was crudely made in a mold; hence, in only a limited number of
standard sizes. For some unknown reason, many were discarded, often still intact, and
thousands have been found all over the Near East. The beveled-rim bowl is one of the most
telling diagnostic finds for identifying an Uruk-period site. Of importance is the fact that it was
produced rapidly in large amounts, most likely by specialists in a central location.
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A variety of documentation indicates that certain goods, once made by a family member as
one of many duties, were later made by skilled artisans. Certain images depict groups of
people, most likely women, involved in weaving textiles, an activity we know from later third-
millennium texts to have been vital in the economy and to have been centrally administered.
Also, a specialized metal-producing workshop may have been excavated in a small area at
Uruk. It contained a number of channels lined by a sequence of holes, about 50 centimeters
deep, all showing burn marks and filled with ashes. This has been interpreted as the remains
of a workshop where molten metal was scooped up from the channel and poured into molds
in the holes. Some type of mass production by specialists was involved here.
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Objects themselves suggest that they were the work of skilled professionals. In the late Uruk
period (3500-3100 B.C.E.), there first appeared a type of object that remained characteristic
for Mesopotamia throughout its entire history: the cylinder seal. [ ] This was a small cylinder,
usually no more than 3 centimeters high and 2 centimeters in diameter, of shell, bone, faience
(a glassy type of stoneware), or various types of stones, on which a scene was carved into
the surface. [] When rolled over a soft material-primarily the clay of bullae (round seals),
tablets, or clay lumps attached to boxes, jars, or door bolts-the scene would appear in relief
a type of sculpture in which the subjects project from the background, easily legible. [1 The



technological knowledge needed to carve it was far superior to that for stamp seals, which
had happened in the early Neolithic period (approximately 10,000-5000 B.C.E.). [ From
the first appearance of cylinder seals, the carved scenes could be highly elaborate and
refined, indicating the work of specialist stone-cutters. Similarly, the late Uruk period shows
the first monumental art, relief, and statuary in the round, made, with a degree of mastery
that only a professional could have produced.
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TPO 27 — 2 The Formation of Volcanic Islands
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Earth's surface is not made up of a single sheet of rock that forms a crust but rather a number
of "tectonic plates" that fit closely, like the pieces of a giant jigsaw puzzle. Some plates carry
islands or continents; others form the seafloor. All are slowly moving because the plates float
on a denser semiliquid mantle, the layer between the crust and Earth's core. The plates have
edges that are spreading ridges (where two plates are moving apart and new seafloor is
being created), subduction zones (where two plates collide and one plunges beneath the
other), or transform faults (where two plates neither converge nor diverge but merely move
past one another). It is at the boundaries between plates that most of Earth's volcanism and
earthquake activity occur.
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Generally speaking, the interiors of plates are geologically uneventful. However, there are
exceptions. A glance at a map of the Pacific Ocean reveals that there are many islands far
out at sea that are actually volcanoes-many no longer active, some overgrown with coral-that
originated from activity at points in the interior of the Pacific Plate that forms the Pacific
seafloor.
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How can volcanic activity occur so far from a plate boundary? The Hawaiian Islands provide
a very instructive answer. [] Like many other island groups, they form a chain. [] The
Hawaiian Island Chain extends northwest from the island of Hawaii. [ 1inthe 1840s American
geologist James Daly observed that the different Hawaiian Islands seem to share a similar
geologic evolution but are progressively more eroded, and therefore probably older, toward
the northwest. [] Then in 1963, in the early days of the development of the theory of plate
tectonics, Canadian geophysicist Tuzo Wilson realized that this age progression could result
if the islands were formed on a surface plate moving over a fixed volcanic source in the
interior. Wilson suggested that the long chain of volcanoes stretching northwest from Hawaii
is simply the surface expression of a long-lived volcanic source located beneath the tectonic
plate in the mantle. Today's most northwestern island would have been the first to form. Then,



as the plate moved slowly northwest, new volcanic islands would have formed as the plate
moved over the volcanic source. The most recent island, Hawaii, would be at the end of the
chain and is now over the volcanic source.
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Although this idea was not immediately accepted, the dating of lavas in the Hawaiian (and
other) chains showed that their ages increase away from the presently active volcano, just
as Daly had suggested. Wilson's analysis of these data is now a central part of plate tectonics.
Most volcanoes that occur in the interiors of plates are believed to be produced by mantle
plumes, columns of molten rock that rise from deep within the mantle. A volcano remains an
active "hot spot" as long as it is over the plume. The plumes apparently originate at great
depths, perhaps as deep as the boundary between the core and the mantle, and many have
been active for a very long time. The oldest volcanoes in the Hawaiian hot-spot trail have
ages close to 80 million years. Other islands, including Tahiti and Easter Island in the Pacific,
Reunion and Mauritius in the Indian Ocean, and indeed most of the large islands in the world's
oceans, owe their existence to mantle plumes.
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The oceanic volcanic islands and their hot-spot trails are thus especially useful for geologists
because they record the past locations of the plate over a fixed source. They therefore permit
the reconstruction of the process of seafloor spreading, and consequently of the geography
of continents and of ocean basins in the past. For example, given the current position of the




Pacific Plate, Hawaii is above the Pacific Ocean hot spot. So the position of the Pacific Plate
50 million years ago can be determined by moving it such that a 50-million-year-old volcano
in the hot-spot trail sits at the location of Hawaii today. However, because the ocean basins
really are short-lived features on geologic time scales, reconstructing the world's geography
by backtracking along the hot-spot trail works only for the last 5 percent or so of geologic time.
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TPO 27 — 3 Predator-Prey Cycles
Tl & F- 251 A )

How do predators affect populations of the prey animals? The answer is not as simple as
might be thought. Moose reached Isle Royale in Lake Superior by crossing over winter ice
and multiplied freely there in isolation without predators. When wolves later reached the
island, naturalists widely assumed that the wolves would play a key role in controlling the
moose population. Careful studies have demonstrated, however, that this is not the case. The
wolves eat mostly old or diseased animals that would not survive long anyway. In general,
the moose population is controlled by food availability, disease, and other factors rather than
by the wolves.
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When experimental populations are set up under simple laboratory conditions, the predator
often exterminates its prey and then becomes extinct itself, having nothing left to eat.
However, if safe areas like those prey animals have in the wild are provided, the prey
population drops to low levels but not to extinction. Low prey population levels then provide
inadequate food for the predators, causing the predator population to decrease. When this
occurs, the prey population can rebound. In this situation the predator and prey populations
may continue in this cyclical pattern for some time.
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Population cycles are characteristic of some species of small mammals, and they sometimes
appear to be brought about by predators. Ecologists studying hare populations have found
that the North American snowshoe hare follows a roughly ten-year cycle. Its numbers fall
tenfold to thirtyfold in a typical cycle, and a hundredfold change can occur. Two factors appear
to be generating the cycle: food plants and predators.
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The preferred foods of snowshoe hares are willow and birch twigs. As hare density increases,
the quantity of these twigs decreases, forcing the hares to feed on low-quality, high-fiber food.
Lower birth rates, low juvenile survivorship, and low growth rates follow, so there is a
corresponding decline in hare abundance. Once the hare population has declined, it takes
two to three years for the quantity of twigs to recover.
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A key predator of the snowshoe hare is the Canada lynx. The Canada lynx shows a ten-year
cycle of abundance that parallels the abundance cycle of hares. As hare numbers increase,
lynx numbers do too, rising in response to the increased availability of lynx food.
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What causes the predator-prey oscillations? Do increasing numbers of hares lead to
overharvesting of plants, which in turn results in reduced hare populations, or do increasing
numbers of lynx lead to overharvesting of hares? Field experiments carried out by Charles
Krebs and coworkers in 1992 provide an answer. Krebs investigated experimental plots in
Canada’s Yukon territory that contained hare populations. When food was added to these
plots (no food effect) and predators were excluded (no predator effect) from an experimental
area, hare numbers increased tenfold and stayed there-the cycle was lost. However, the cycle
was retained if either of the factors was allowed to operate alone: if predators were excluded
but food was not added (food effect alone), or if food was added in the presence of predators
(predator effect alone). Thus, both factors can affect the cycle, which, in practice, seems to
be generated by the conjunction of the two factors.
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Predators are an essential factor in maintaining communities that are rich and diverse in
species. Without predators, the species that is the best competitor for food, shelter, nesting
sites, and other environmental resources tends to dominate and exclude the species with
which it competes. [] This phenomenon is known as "competitor exclusion." [ 1 However,
if the community contains a predator of the strongest competitor species, then the population
of that competitor is controlled. [ 1Thus even the less competitive species are able to survive.
[ 1 For example, sea stars prey on a variety of bivalve mollusks and prevent these bivalves
from monopolizing habitats on the sea floor. This opens up space for many other organisms.
When sea stars are removed, species diversity falls sharply. Therefore, from the standpoint
of diversity, it is usually a mistake to eliminate a major predator from a community.
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