TPO 39 - 1 Early Writing Systems
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Scholars agree that writing originated somewhere in the Middle East, probably Mesopotamia,
around the fourth millennium B.C.E. It is| from the great libraries and word-hoards| of these

ancient lands that the first texts emerged. They were written on damp clay tablets with a

wedged (or V-shaped) stick; since the Latin word for wedge is cunea, the texts are called
cuneiform. The clay tablets usually were not fired; sun drying was probably \reckoned [

enough to preserve the text for as long as it was being used. Fortunately, however, many

tablets survived because they were accidentally fired when the buildings they were stored in
burned.]*\
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Cuneiform writing lasted for some 3,000 years, in a vast line of succession that ran through
Sumer, Akkad, Assyria, Nineveh, and Babylon, and preserved for us fifteen languages in an
area represented by modern-day Iraq, Syria, and western Iran. The oldest cuneiform texts
recorded the transactions of tax collectors and merchants, the receipts and bills of sale of
an urban society. They had to do with things like grain, goats, and real estate. Later,
Babylonian scribes recorded the laws and kept other kinds of records. Knowledge conferred |
power. As a result, the scribes were assigned their own goddess, Nisaba, later replaced
by the god Nabu of Borsippa, whose symbol is neither weapon nor dragon but something far
more fearsome, the cuneiform stick. \*\
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Cuneiform texts on science, astronomy, medicine, and mathematics abound, some offering
astoundingly precise data. One tablet records the speed of the Moon over 248 days; another
documents an early sighting of Halley's Comet, from September 22 to September 28, 164

B.C.E. More ]esoteric texts attempt to explain old Babylonian customs, such as the procedure

for curing someone who is ill, which included rubbing tar and gypsum on the sick person's
door and drawing a design at the foot of the person's bed. What is clear from the vast body
of texts (some 20,000 tablets were found in King Ashurbanipal's library at Nineveh) is that
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scribes hook pride in\ their writing and knowledge. \*
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The foremost cuneiform text, the Babylonian Epic of Gilgamesh, deals with humankind's

attempts to conquer time. In it, Gilgamesh, king and warrior, is crushed by the death of his
best friend and so sets out on adventures that prefigure mythical heroes of ancient Greek
legends such as Hercules. His goal is not just to survive his brdeals but to make sense of

this life. Remarkably, versions of Gilgamesh span 1,500 years, between 2100 B.C.E and
600 B.C.E., making the story the epic of an entire civilization. ]*\
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The ancient Egyptians invented a different way of writing and a new substance to write on|

papyrus, a precursor of paper, made from a wetland plant. The Greeks had a special name
for this writing: hiero glyphic, literally "sacred writing. " This, they thought, was language fit
for the gods, which explains why it was carved on walls of pyramids and other religious
structures. Perhaps hieroglyphics are Egypt's great contribution to the history of writing:
hieroglyphic writing, in use from 3100 B.C.E. until 394 C.E., resulted in the creation of texts
that were fine art as well as communication. Egypt gave us the tradition of the scribe not just
as educated person but as artist and calligrapher. ’*‘
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Scholars have detected some 6,000 separate hieroglyphic characters in use over the history
of Egyptian writing, but it appears that never more than a thousand were in use during any
one period. It still seems a lot to recall, but what was lost in efficiency was more than
made up for in the beauty and richness of the texts. Writing was meant to impress the
eye with the vastness of creation itself. Each symbol or glyph-the flowering reed (pronounced
like "i"), the owl ("m"), the quail chick ("w"), etcetera-was a tiny work of art. Manuscripts were
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compiled jwith an eye to the overall design. Egyptologists have noticed that the glyphs that

constitute individual words were sometimes shuffled to make the text more pleasing to
the eye with little regard ffor sound or sense. \*\
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TPO 39 — 2 The Extinction of Moa
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Between 80 and 85 million years ago, Gondwanaland, a giant continent made up of what
today is Africa, Antarctica, Australia, and South America, broke up, thus causing what is now
New Zealand to become separated from the larger landmass. After the separation, any
creature unable to cross a considerable distance of ocean could not migrate to New Zealand.
Snakes and most mammals evolved after the separation. Thus there are no New Zealand
snakes, and bats, which flew there, and seals, which swam there, were the only mammals
on New Zealand when Polynesian settlers (the Maori) arrived there about a thousand years
ago.
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When the Maori arrived in New Zealand, they encountered birds that had been evolving for
80 million years without the presence of mammalian predators. The most striking of these
animals must have been moa. Now extinct, moa were gigantic wingless birds that stood as
much as 10 feet (3 meters) tall and weighed as much as 550 pounds (250 kilograms). They
are known from a diverse array of remains including eggshells, eggs, a few mummified
carcasses, vast numbers of bones, and some older fossilized bone. The species of moa that
are currently recognized occupied ecological niches customarily filled elsewhere by large
mammalian browsing herbivores. They may have had relatively low reproductive rates;
apparently, they usually laid only one egg at a time.
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It seems possible that when Captain James Cook first visited New Zealand in 1769, moa (or
at least one of the moa species) may have still survived in the remote areas in the western
part of New Zealand's South Island. If so, these individuals would have been the last of their
kind. Climatic conditions in New Zealand appear to have been relatively stable over the period
during which moa became extinct. Different factors could have worked in concert to account
for their abrupt disappearance.
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Vegetation was considerably altered by the Maori occupation of New Zealand, a change not
easily explained by climate variation or other possible factors. Forest and shrubland burning
appears to have reduced the prime habitat of many moa species. However, the main forest
burning started around 700 years ago, after what current archaeological evidence indicates
was the most intensive stage of moa hunting. While there appears to have been extensive
burning on the east side of New Zealand's South Island, large forest tracts remained in the
most southern part of the island. Because major habitat destruction seems to have occurred
after moa populations already were depleted, and because some habitat that could have
sheltered moa populations remained, it would seem that other factors were also at work in
the extinction of these birds.
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For South Island, human predation appears to have been a significant factor in the depletion
of the population of moa. At one excavated Maori site, moa remains filled six railway cars.
The density of Maori settlements and artifacts increased substantially at the time of the most
intensive moa hunting (900 to 600 years ago). This period was followed by a time of decline
in the Maori population and a societal transition to smaller, less numerous settlements. The
apparent decline fits the pattern expected as a consequence of the Maori's overexploitation
of moa.
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Finally, the Maori introduced the Polynesian rat and the dog to New Zealand. The actions of
these potential nest predators could have reduced moa populations without leaving much
direct evidence. The Maori may have also inadvertently brought pests and disease organisms
in fowls, which could have crossed over to eradicate moa populations. The possibility of
analyzing ancient DNA to identify past diseases of extinct animals is being explored. However,
evidence of such diseases is difficult to determine directly from paleoecological or
archaeological remains. For these reasons, it is hard to determine the likelihood that
introduced disease organisms were a cause of the decline of moa, but they are potentially
significant.

B, BRIKEEAE RS TR, X R R RS T R E
/DT B A4 BRMIESE . BRI WA REA S B & A BURANRT 45 82K,
XA AT REAH EAL G T B 7 B S KA. WKL T R DNA SR e s 245



W HIBIR I INE D RARDL 7o (HR,  IXEEB BOUEHE AR A B3 Ak AR o R0 25 i i
ERE. BPUOVIREIR A, RMEAEBURA ARSI R SRR S HOE T R, HZX
e MEER EE R

While the last of these possible causes remains speculative, definite clues exist for the action
of the first two causes. The story of moa species and their demise raises ecological issues
on the vulnerability of species to human-caused changes-including altered vegetative cover
of the landscape, change in the physical environment, and modification of the flora and fauna
of a region by eliminating some species and introducing others.
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TPO 39 — 3 Forest Fire Suppression
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Forest fires have recently increased in intensity and extent in some forest types throughout
the western United States. This recent increase in fires has resulted partly from climate
change (the recent trend toward hot, dry summers) and partly from human activities, for
complicated reasons that foresters came increasingly to understand about 30 years ago but
whose relative importance is still debated. One factor is the direct effect of logging, which
often turns a forest into something approximating a huge pile of kindling (wood for burning):
the ground in a logged forest may remain covered with branches and treetops, left behind
when the valuable trunks are carted away; a dense growth of new vegetation springs up,
further increasing the forest's fuel loads; and the trees logged and removed are of course the
biggest and most fire-resistant individuals, leaving behind smaller and more flammable trees.
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Another factor is that the United States Forest Service in the first decade of the 1900s
adopted the policy of fire suppression (attempting to put out forest fires) for the obvious
reason that it did not want valuable timber to go up in smoke, or people's homes and lives to
be threatened. The Forest Service's announced goal became "Put out every forest fire by
10:00 A.M. on the morning after the day when it is first reported.” Firefighters became much
more successful at achieving that goal after 1945, thanks to improved firefighting technology.
For a few decades the amount of land burnt annually decreased by 80 percent. That happy
situation began to change in the 1980s, due to the increasing frequency of large forest fires
that were essentially impossible to extinguish unless rain and low winds combined to
help.People began to realize that the United States federal government's fire-suppression
policy was contributing to those big fires and that natural fires caused by lightning had
previously played an important role in maintaining forest structure.
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The natural role of fire varies with altitude, tree species, and forest type. To take Montana's
low-altitude ponderosa pine forest as an example, historical records, plus counts of annual



tree rings and datable fire scars on tree stumps, demonstrated that a ponderosa pine forest
experiences a lightning-lit fire about once a decade under natural conditions (i.e., before fire
suppression began around 1910 and became effective after 1945). The mature ponderosa
trees have bark two inches thick and are relatively resistant to fire, which instead burns out
the understory-the lower layer-of fire-sensitive Douglas fir seedlings that have grown up since
the previous fire. But after only a decade's growth until the next fire, those young seedling
plants are still too low for fire to spread from them into the crowns of the ponderosa pine trees.
Hence the fire remains confined to the ground and understory. As a result, many natural
ponderosa pine forests have a parklike appearance, with low fuel loads, big trees spaced
apart, and a relatively clear understory.
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However, loggers concentrated on removing those big, old, valuable, fire-resistant ponderosa
pines, while fire suppression for decades let the understory fill up with Douglas fir saplings
that would in turn become valuable when full-grown. Tree densities increased from 30 to 200
trees per acre, the forest's fuel load increased by a factor of 6, and the government repeatedly
failed to appropriate money to thin out the saplings. When a fire finally does start in a sapling-
choked forest, whether due to lightning or human carelessness or (regrettably often)
intentional arson, the dense, tall saplings (young trees) may become a ladder that allows the
fire to jump into the crowns of the trees. The outcome is sometimes an unstoppable inferno.
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Foresters now identify the biggest problem in managing Western forests as what to do with
those increased fuel loads that built up during the previous half century of effective fire
suppression. In the wetter eastern United States, dead trees rot away more quickly than in
the drier West, where more dead trees persist like giant matchsticks. In an ideal world, the
Forest Service would manage and restore the forests, thin them out, and remove the dense
understory by cutting or by controlled small fires. But no politician or voter wants to spend
what it would cost to do that.
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