TPO 17 — 1 Europe’s Early Sea Trade with Asia
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In the fourteenth century, a number of political developments cut Europe's overland trade
routes to southern and eastern Asia, with which Europe had had important and highly
profitable commercial ties since the twelfth century. This development, coming as it did when
the bottom had fallen out of the European economy, provided an impetus to a long-held desire

somewhat distrusted, accounts by figures like the famous traveler from Venice, Marco Polo,
of the willingness of people in China to trade with Europeans and of the immensity of the

seemed promising, but no hope existed for maintaining the traditional routes over land. Anew - "

way had to be found.
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The chief problem was technological: How were the Europeans to reach the East? Europe's
maritime tradition had developed in the context of easily navigable seas-the Mediterranean,

the Baltic, and, to a lesser extent, the North Sea between England and the Continent-not of |
vast oceans. New types of ships were needed, new methods of finding one's way, new |

begin commercial expansion at sea reflects the immensity of the profits that such East-West
trade could create. Spices were the most bought-afteﬁ commodities. Spices not only

dramatically improved the taste of the European diet but also were used to manufacture
perfumes and certain medicines. But even high-priced commodities like spices had to be
transported_in_large bulk in order to ﬁustify the expense and trouble of sailing around the

African continent all the way to India and China.
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The principal seagoing ship used throughout the Middle Ages was the galley, a long, low ship
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fitted with sails but driven primarily by ]oars\. The largest galleys had as many as 50 oarsmen.

Since they had relatively shallow hulls, they were unstable when driven by sail or when on
rough water; hence they were unsuitable for the voyage to the East. Even if they hugged the
African coastline, they had little chance of surviving a crossing of the Indian Ocean. Shortly
after 1400, shipbuilders began developing a new type of vessel properly designed to operate
in rough, open water: the caravel. It had a wider and deeper hull than the galley and hence
could carry more cargo; increased stability made it possible to add multiple masts and sails.
In the largest caravels, two main masts held large square sails that provided the bulk of the
thrust driving the ship forward, while a smaller forward mast held a triangular-shaped sail,
called a lateen sail, which could be moved into a variety of positions to maneuver the ship.

hug hull maneuver
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The astrolabe had long been the primary instrument for navigation, having been introduced
in the eleventh century. It operated by measuring the height of the Sun and the fixed stars;
by calculating the angles created by these points, it determined the degree of latitude at which
one stood. (The problem of determining longitude, though, was not solved until the eighteenth

stars. Also beginning in the thirteenth century, there were new maps refined by precise
calculations and the reports of sailors that made it possible to trace one's path with
reasonable accuracy. Certain institutional and practical norms had become established as

well. A maritime code known as the Consulate of the Sea, which originated in the western
Mediterranean region in the fourteenth century, won acceptance by a majority of sea goers
as the normative code for maritime conduct; it defined such matters as the authority of a
ship's officers, protocols of command, pay structures, the rights of sailors, and the rules of
]engagement Mhen ships met one another on the sea-lanes. Thus by about 1400 the key

elements were in place to enable Europe to begin its seaward adventure.
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TPO 17 — 2 Animal Signals in the Rain Forest
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appearances in these various lighting conditions. A color or pattern that is relatively !indistinct [
in one kind of light may be quite conspicuous in another.
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In the varied and constantly changing light environment of the forest, an animal must be able
to send visual signals to members of its own species and at the same time avoid being
detected by predators. An animal can hide from predators by choosing the light environment
in which its pattern is least visible. This may require moving to different parts of the forest at
different times of the day or under different weather conditions, or it may be achieved by
changing color according to the changing light conditions. Many species of amphibians (frogs
and toads) and reptiles (lizards and snakes) are able to change their color patterns to
camouflage themselves. Some also signal by changing color. The chameleon lizard has the
most striking ability to do this. Some chameleon species can change from a rather dull
appearance to a full riot lof carnival colors in seconds. By this means, they signal their
level of aggression or readiness to mate.
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Other species take into account the changing conditions of light by performing their visual
displays only when the light is favorable. A male bird of paradise may put himself in the
]Iimelight \by displaying his spectacular plumage in the best stage setting to attract a female.
Certain butterflies move into spots of sunlight that have penetrated to the forest floor and
display by opening and closing their beautifully patterned wings in the bright spotlights. They
also compete with each other for the best spot of sunlight.
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ground level-or close to the ground-and at those levels the yellow-to-green wavelengths
predominate. A signal might be most easily seen if it is maximally |oright. In the green-to-
yellow lighting conditions of the lowest levels of the forest, yellow and green would be the
brightest colors, but when an animal is signaling, these colors would not be very visible if the
animal was sitting in an area with a yellowish or greenish background. The best signal
depends not only on its brightness but also on how well it contrasts with the background
against which it must be seen. In this part of the rain forest, therefore, red and orange are the
best colors for signaling, and they are the colors used in signals by the ground-walking
Australian brush turkey. This species, which lives in the rain forests and scrublands of the
east coast of Australia, has a brown-to-black plumage with bare, bright-red skin on the head
and neck and a neck collar of orange-yellow_loosely hanging skin. During courtship and

region and then flings about a pendulous part of the colored signaling apparatus as it utters
calls designed to attract or repel. This impressive display is clearly visible in the light spectrum
illuminating the forest floor.
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Less colorful birds and animals that inhabit the rain forest tend to rely on forms of signaling
other than the visual, particularly over long distances. The piercing cries| of the rhinoceros
hornbill characterize the Southeast Asian rain forest, as do the unmistakable calls of the
gibbons. In densely wooded environments, sound is the best means of communication over
distance because in comparison with light, it travels with little impediment from trees and

other vegetation. In forests, visual signals can be seen only at short distances, where they
are not obstructed by trees. The male riflebird exploits both of these modes of signaling |
simultaneously in his courtship display. The sounds made as each wing is opened carry |

extremely well over distance and advertise his presence widely. The Fitualized visual display |
communicates in close quarters| when a female has approached.
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TPO 17 — 3 Symbiotic Relationships
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A symbiotic relationship is an interaction between two or more species in which one species
lives in or on another species. There are three main types of symbiotic relationships:
parasitism, commensalism, and mutualism. The first and the third can be key factors in the
structure of a biological community; that is, all the populations of organisms living together
and potentially interacting in a particular area.
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Parasitism is a kind of predator-prey relationship in which one organism, the parasite, derives
its food [at the expense of its symbiotic associate, the host. Parasites are usually smaller than

animal and absorbs nutrients from its host. Natural selection the process that results in the
survival of individuals or groups best adjusted to the conditions under which they live favors
the parasites that are best able to find and feed on hosts. At the same time, defensive abilities
of hosts are also selected for. As an example, plants make chemicals toxic to fungal and
bacterial parasites, along with ones toxic to predatory animals (sometimes they are the same
chemicals). In vertebrates, the immune system provides a multiple defense against internal
parasites.

HAENG R M EANRR, K, FAYELHSETEMRGESTHEY. F4ED
RN T . GIREFENG T2 —, EEFEBUSWRES, FFRles £
WARIE TR  HIRIGEFE A FEHEG DI I T IR I AT, 1 IR R e fe g
5 FAR AT EIFRKIE A FAAIE A A . [, FAAE USRI B R OE R R . LN,
A7 LEAE Y 27 A0 LR AN R A AR B AL A B AR i R S B AL )
i AR ZEI R —FED . TN T A HESI R UG, e SR e R ST RT LAXHA N (%5
EMIREAT 2 SR

At times, it is actually possible to watch the effects of natural selection in host-parasite
relationships. For example, Australia during the 1940's was ]overrun by hundreds of millions
of European rabbits. The rabbits destroyed huge expanses of Australia and threatened the
sheep and cattle industries. In 1950, myxoma virus, a parasite that affects rabbits, was
]deliberately introduced into Australia to control the rabbit population. Spread rapidly by

mosquitoes, the virus ]devastated hhe rabbit population. The virus was less deadly to the

offspring of surviving rabbits, however, and it caused less and less harm over the years.

Apparently, genotypes (the genetic make-up of an organism) in the rabbit population were
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virus perished with their hosts as natural selection favored strains that could infect hosts but
not kill them. Thus, natural selection stabilized this host-parasite relationship.
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organisms that survive a parasitic attack do so in spite of the natural selection process
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In contrast to parasitism, in ]commensalism\, one partner benefits without significantly

affecting the other. Few cases of absolute commensalism probably exist, because it is

sometimes involve one species' obtaining food that is ]inadvertently exposed by another. For

instance, several kinds of birds feed on insects] flushed out oﬂ the grass by grazing cattle. It

is difficult to imagine how this could affect the cattle, but the relationship may help or hinder
them in some way not yet recognized.
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The third type of symbiosis, mutualism, benefits both partners in the relationship. Lequme
plants and their nitrogen-fixing bacteria, and the interactions between flowering plants and
their pollinators, are examples of mutualistic association. In the first case, the plants provide
the bacteria with carbohydrates and other organic compounds, and the bacteria have
enzymes that act as catalysts that eventually add nitrogen to the soil, enriching it. In the

second case, pollinators (insects, birds) obtain food from the flowering plant, and the plant
has its pollen distributed and seeds dispersed much more efficiently than they would be if
they were carried by the wind only. Another example of mutualism would be the bull's horn
acacia tree, which grows in Central and South America. The tree provides a place to live for

ants of the genus Pseudomyrmex. The ants live in large, hollow thorns and eat sugar secreted
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by the tree. The ants also eat yellow structures bt the tip oﬂ leaflets; these are protein rich

and seem to have no function for the tree except to attract ants. The ants benefit the host
tree by attacking Wirtually anything that touches it. They sting other insects and large
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herbivores (animals that eat only plants) and even clip surrounding vegetation that grows
near the tree. When the ants are removed, the trees usually die, probably because herbivores
damage them so much that they are unable to compete with surrounding vegetation for light
and growing space. The complex \interplay \of species in symbiotic relationships highlights
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an important point about communities: Their structure depends on a web of diverse
connections among organisms.
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