TPO 40 — 1 Ancient Athens
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One of the most important changes in-Greeece during the period from 800 B.C.to 500 B.C.
was the rise of the ]polis, or city-state, and each polis developed a system of government

that was appropriate to its circumstances. The problems that were faced and solved in
Athens were the sharing of political power between the established aristocracy and the
emerging other classes, and the adjustment of aristocratic ways of life to the ways of life of
the new polis. It was the harmonious blending of all of these elements that was to produce
the classical culture of Athens.]*\
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Entering the polis age, Athens had the traditional institutions of other Greek protodemocratic
states: an assembly of adult males, an aristocratic council, and annually elected officials.
Within this traditional framework the Athenians, between 600 B.C. and 450 B.C., evolved
what Greeks_regarded as a fully-fledged democratic constitution, though the right to vote
was given to fewer groups of people than is seen in modern times. M

BEASIFRIFAC, AT A i 4 R EBUR AL G — R B R =, —
MR R A, FEERKNE . AR MEGIIEZ R, f£AITHT 600 43| 450 4215,
FESCN R T A AT O — 58 A R B, RSB TR, $5EE B0 T 13
LAPN

The first steps toward change were taken by Solon in 594 B.C., when he broke the
aristocracy's stranglehold on elected offices by establishing wealth rather than birth as the
basis of office holding, abolishing the economic obligations of ordinary Athenians to the
aristocracy, and allowing the assembly (of which all citizens were equal members) to
overrule the decisions of local courts in certain cases. The strength of the Athenian
aristocracy was further weakened during the rest of the century by the rise of a type of
government known as a tyranny, which is a form of interim rule by a popular strongman (not
rule by a ruthless dictator as the modern use of the term suggests to us). The Peisistratids,
as the succession of tyrants were called (after the founder of the dynasty, Peisistratos),
strengthened Athenian central administration at the expense of the aristocracy by
appointing judges throughout the region, producing Athens' first national coinage, and adding

villages of the surrounding region. By the end of the century, the time was ripe for more
change: the tyrants were driven out, and in 508 B.C. a new reformer, Cleisthenes, gave final
form to the developments reducing aristocratic control already under way. \*\
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Cleisthenes’ principal contribution to the creation of democracy at Athens was to complete
the long process of weakening family and clan structures, especially among the aristocrats,
and to set’ in their place® locality-based corporations? called demes, which became the point
of entry for all civic and most religious life in Athens. Out of the demes were created 10

artificial tribes of roughly equal population. From the demes, by either election or selection,
came 500 members of a new council, 6,000 jurors for the courts, 10 generals, and hundreds
of commissioners. fThe\ assembly was sovereign in all matters but in practice delegated its
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power to subordinate bodies such as the council, which prepared the agenda for the
meetings of the assembly, and the courts, which took care of most judicial matters. Various
committees acted as an executive branch, implementing policies of the assembly and
supervising, for instance, the food and water supplies and public buildings. This wide-scale
participation by the ]citizenry \in the government distinguished the democratic form of the
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Athenian polis from other, less liberal forms. ]*\
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The effect of Cleisthenes’ reforms was to establish the superiority of the Athenian
community as a whole over local institutions without destroying them. National politics rather
than local or deme politics became the focal point. At the same time, entry into national
politics began at the deme level and gave local loyalty a new focus: Athens itself. Over the
next two centuries the implications of Cleisthenes' reforms were fully exploited. M ,,,,,,,,,,,,,,,,,,,,,,,,
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During the fifth century B.C., the council of 500 was extremely influential in shaping policy. In
the next century, however, it was the mature assembly that took on decision-making
responsibility. By any measure other than that of the aristocrats, who had been upstaged
by the supposedly inferior "people”, the Athenian democracy was a stunning success.
]Never before, or since\, have so many people been involved in the serious business of self-

governance. It was precisely this opportunity to participate in public life that provided a
stimulus for the brilliant unfolding of classical Greek culture. ‘*‘
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TPO 40 - 2 Latitude and Biodiversity
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When we look at the way in which biodiversity (biological diversity) is distributed over the land
surface of the planet, we find that it is far from even. The tropics contain many more species
overall than an equivalent area at the higher latitudes. This seems to be true for many different
groups of animals and plants.
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Why is it that higher latitudes have lower diversities than the tropics? Perhaps it is simply a
matter of land area. The tropics contain a larger surface area of land than higher latitudes-a
fact that is not always evident when we examine commonly used projections of Earth's curved
surface, since this tends to exaggerate the areas of land in the higher latitudes-and some
biogeographers regard the differences in diversity as a reflection of this effect. But an analysis
of the data by biologist Klaus Rohde does not support this explanation. Although area may
contribute to biodiversity, it is certainly not the whole story; otherwise, large landmasses
would always be richer in species.
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Productivity seems to be involved instead, though perhaps its influence is indirect. Where
conditions are most suitable for plant growth-that is, where temperatures are relatively high
and uniform and where there is an ample supply of water-one usually finds large masses of
vegetation. This leads to a complex structure in the layers of plant material. In a tropical rain
forest, for example, a very large quantity of plant material builds up above the surface of the
ground. There is also a large mass of material, developed below ground as root tissues, but
this is less apparent. Careful analysis of the aboveground material reveals that it is arranged
in a series of layers, the precise number of layers varying with age and the nature of the
forest. The arrangement of the biological mass ("biomass") of the vegetation into layered
forms is termed its "structure" (as opposed to its "composition," which refers to the species
of organisms forming the community). Structure is essentially the architecture of vegetation,
and as in the case of some tropical forests, it can be extremely complicated. In a mature
floodplain tropical forest in the Amazon River basin, the canopy (the uppermost layers of a
forest, formed by the crowns of trees) takes on a stratified structure. There are three clear
peaks in leaf cover at heights of approximately 3, 6, and 30 meters above the ground; and
the very highest layer, at 50 meters, corresponds to the very tall trees that stand free of the
main canopy and form an open layer of their own. So, such a forest contains essentially four
layers of canopy. Forests in temperate lands often have just two canopy layers, so they have
much less complex architecture.
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Structure has a strong influence on the animal life inhabiting a site. It forms the spatial
environment within which an animal feeds, moves around, shelters, lives, and breeds. It even
affects the climate on a very local level (the "microclimate") by influencing light intensity,
humidity, and both the range and extremes of temperature. An area of grassland vegetation
with very simple structure, for example, has a very different microclimate at the ground level
from that experienced in the upper canopy. Wind speeds are lower, temperatures are lower
during the day (but warmer at night), and the relative humidity is much greater near the
ground. The complexity of the microclimate is closely related to the complexity of structure in
vegetation, and generally speaking, the more complex the structure of vegetation, the more
species of animal are able to make a living there. The high plant biomass of the tropics leads
to a greater spatial complexity in the environment, and this leads to a higher potential for
diversity in the living things that can occupy a region. The climates of the higher latitudes are
generally less favorable for the accumulation of large quantities of biomass; hence, the
structure of vegetation is simpler and the animal diversity is consequently lower.
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TPO 40 — 3 Amphibian Thermoregulation
PRSP ) A T R

In contrast to mammals and birds, amphibians are unable to produce thermal energy through
their metabolic activity, which would allow them to regulate their body temperature
independent of the surrounding or ambient temperature. However, the idea that amphibians
have no control whatsoever over their body temperature has been proven false because their
body temperature does not always correspond to the surrounding temperature. While
amphibians are poor thermoregulators, they do exercise control over their body temperature
to a limited degree.
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Physiological adaptations can assist amphibians in colonizing habitats where extreme
conditions prevail. The tolerance range in body temperature represents the range of
temperatures within which a species can survive. One species of North American newt is still
active when temperatures drop to -2°C while one South American frog feels comfortable even
when temperatures rise to 41°C-the highest body temperature measured in a free-ranging
amphibian. Recently it has been shown that some North American frog and toad species can
survive up to five days with a body temperature of -6°C with approximately one-third of their
body fluids frozen. The other tissues are protected because they contain the frost-protective
agents glycerin or glucose. Additionally, in many species the tolerance boundaries are flexible
and can change as a result of acclimatization (long-term exposure to particular conditions).
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Frog species that remain exposed to the sun despite high diurnal (daytime) temperatures
exhibit some fascinating modifications in the skin structure that function as morphological
adaptations. Most amphibian skin is fully water permeable and is therefore not a barrier
against evaporation or solar radiation. The African savanna frog Hyperolius viridiflavus stores
guanine crystals in its skin, which enable it to better reflect solar radiation, thus providing
protection against overheating. The tree frog Phyllomedusa sauvagei responds to
evaporative losses with gland secretions that provide a greasy film over its entire body that
helps prevent desiccation (dehydration).
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However, behavior is by far the most important factor in thermoregulation. The principal
elements in behavioral thermoregulation are ]basking \(heliothermy), heat exchange with

substrates such as rock or earth (thigmothermy), and diurnal and annual avoidance

behaviors, which include moving to shelter during the day for cooling and hibernating or
]estivating (reducing activity during cold or hot weather, respectively). Heliothermy is

means, long before either ground or air is correspondingly warmed. A positive side effect
of this approach is that it accelerates the digestion of the prey consumed overnight, thus

also accelerating growth. Thigmothermy is a behavior present? in most amphibians,
although pressing against the ground serves a dual purpose: heat absorption by

evident in the Andean toad during rainfall: ]its body temperature corresponds to the
temperature of the warm earth and not to the much cooler air temperature.\
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Avoidance behavior occurs whenever physiological and morphological adaptations are
insufficient to maintain body temperature within the vital range. Nocturnal activity in
amphibians with low tolerance for high ambient temperatures is a typical thermoregulatory
behavior of avoidance. Seasonal avoidance behavior is extremely important in many
amphibians. Species whose habitat lies in the temperate latitudes are confronted by lethal
low temperatures in winter, while species dwelling in arid and semi-arid regions are exposed
to long dry, hot periods in summer.
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In amphibians hibernation occurs in mud or deep holes away from frost. North of the
Pyrenees Mountains, the natterjack toad offers a good example of hibernation, passing the
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winter dug deep into sandy ground. Conversely, natterjacks in southern Spain remain active
during the mild winters common to the region and are instead forced into inactivity during the
dry, hot summer season. Summer estivation also occurs by burrowing into the ground or
hiding in cool, deep rock crevasses to avoid desiccation and lethal ambient temperatures.
Amphibians are therefore hardly at the mercy of ambient temperatures, since by means of
the mechanisms described above they are more than able to exercise some control over their
body temperature.
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