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After sunset, the forests of the Caribbean island of Puerto Rico are filled with the cry
of the native coqui frog. ‘Ko-kee’, the male frogs call long into the night. This is where
their name comes from. Researchers believe the first half of the call threatens other
males, while the second half attracts females. However, after a few drinks, the local
islanders reply: ‘Soy de aqui como el coqui’ (I'm as Puerto Rican as a coqui). The
comron coqui is the symbol of the island. It turns up in folklore and pop songs, on
T-shirts and coffee mugs. About 20 years ago, as the island’s natural forests were
replaced by sugar and coffee plantations, naturalists* regarded the native inch-long tree
frog as being at serious risk. Now the frog is back. But it no longer calls in the few
surviving small areas of native forest, where it has died from a fungal* disease. Most of
its song comes instead from new woodlands dominated by foreign trees, like the
African tulip. |

The coqui seems happy there, in what ecologisis* are starting to term novel*
ecosystems — composed of new combinations of native species and species
introduced by humans, but where the systemn itself does not depend on humans to keep
it going. Is this sacrilege®, or (1)15 this the future? Is it an ecological horror doomed to
self-destruct, or a model for protecting species and reviving nature in the modern
world?

Puerto Rico has a unique history. When Europeans arrived at the end of the 15th
century, it was thinly populated by a native seafaring people* called the Taino, and still
almost entirely forested. Spanish colonists* changed (Z)M, farming sugar in the
lowlands and coffee and tobacco in the mountains. The plantations spread further-after
the US took control of the island during the Spanish-American War of 1898. Sugar
production peaked in the 1940s, by which time only 6 per cent of the native forests
remained. The island’s environment was damaged. With the trees gone, it suffered
massive loss of soil which blocked its rivers.

But another future awaited. Export markets for sugar and other products

disappeared. Small farmers also struggled as rural people moved to towns to work in
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Ameriqan factories. The island experienced an economic boom, but an agricultural
collapse. The foreéts began to grow.back into abandoned fields. Between 1959 and
1974, land devoted to agriculture dropped by half while forest cover rose from six per
cent to 60 per cent. By compa'rison, it was “the largest event of forest recovery
anywhere in the wotld during the second half of the twentieth century”, says Thomas
Rudel, who studies land use at Rutgers University.

But it wasn't the native Caribbean trees that raced to plant their roots in the former
sugar fields. Native species didn’t return to the poor and sun-baked soils on damaged
hillsides that the farmers left behind. Instead, the trees that colonized* the former
farms were mostly from the island’s stock of introduced species. There were more than
a hundred of them, the majority imported by Europeans for forestry and agriculture, or
as garden plants. Suddenly the abandoned fields were full of mangoes and grapefruit,
avocados, rose apple and, most prominent of zll, the African tulip tree. It now spread its
orange and purple flowers across the new wild lands.

One man recorded change: Ariel Lugo, a local forester* and the long-time director of
the US Department of Agriculture’s International Institute of Tropical Forestry in
Puerto Rico. In his 60s now and with a white beard, he has seen the island change

hugely. It was, he says, extraordinary, apparently unique and definitely not in the

textbooks of either foresters or ecologists. (3yConservationists were shocked, as their
hopes of a natural reforestation were broken. Instead, they saw a large increase in an
alien* species. There was, says Lugo, talk of eliminating the aliens and starting again.

But he stood up for them. His research showed that (4ythey were not keeping out the

natives, but actually paving the way for their return, The alien trees repaired soils and
restored biodiversity*. Some provided homes for birds, both native and alien, that
subsequently spread the seeds of native plants. With time, many of the more slower
growing native trees joined the alien trees in the new forests, often now germinated* by
non-hative insects and birds.

The African tulip tree proved to be powerful at taking over abandoned floodplains* in

particular. It is now the most common tree on the island. But it is a friendly giant. It is
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home to the coqui tree frog. It allows light to reach the forest floor. Native species,
including reptiles* and birds, make up 80 per cent of animal life in the tulip-dominated

forests. Seven out of the 60 native bird species were lost during the period of extensive

deforestation, but the new forests should prevent (yfurther disappearances.
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Another application of evolutionary* medicine is to recognize that many symptoms
are actually adaptati'ons*, thus helping doctors and patients rethink the way we treat
some illnesses and injuries. How often do you take an over-the-counter* medication at
the first sign of fever, nausea®, diarrhea*, or just aches and pains? (1)These discomforts

are widely regarded as symptors to get rid of, but evolutionary perspeciives indicate

that they can be adaptations we should learn from and use. Fevers help your body fight

infections, joint and muscle pains can be signals to cause you to cease doing something
harmful like running incorrectly; and nausea and diarrhea assist you in getting rid of
harmful microorganisms* and poisons. Moreover, adaptation is a tricky concept. The
human body’s adaptations evolved long ago solely because they increased the number
of surviving children our ancestors had. Consequently, we sometimes get sick because

(2)natural selection generally favors fertility* over health, meaning we didn’t

necessarily evolve to be healthy. For example, because Paleolithic* hunter-gatherers
sometimes faced shortages of food and they had to be very physically active, they were
selected to desire energy-rich foods and rest whenever possible, helping them to store
fat and devote more energy to having children. An evolutionary perspective predicts
that most diets and fitness programs will fail, as they do, because we still don’t know
how to fight once-adapiive basic instinets to eat donuis and take the elevator. Further,
because the body is a complex mix of adaptations, all of which have costs and benefits,
and some of which conflict with one another, there is no such thing as a perfect diet or
fitness program. Our bodies are full of compromises.

Finally, considering and knowing about evolution in general, and human evolution in
particular, is needed for preventing and treating a class of diseases and other problems
known as evolutionary mismatches. The idea behind the mismatch theory is extremely
simple. Over time, natural selection adapts (matches) organisms to particular
environmental conditions. A zebra, for example, is adapted to walk and run on the

African savanna, to eat grass, to run from lions, to resist certain diseases, and to cope
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with 2 hot, dry climate. If you were to transport a zebra to where | live, New England, it
would no longer have to worry about lions, but it would suffer from a variety of other
problems as it struggled to find enough grass to eat, to stay warm in the winter, and to
resist a new set of diseases. Without help, the transplanted zebra would almost
certainly get sick and die because it is so poorly adapted (mismatched) to the New
Fngland environment.

The emerging and important new field of evolutionary medicine proposes that,
despite much progress since the Paleolithic era, we have become like that zebra in
some respects. As new technologies have becorme available faster and faster, especially
since farming began, we have devised or adopted a growing list of novel cultural
practices that have had conflicting effecté on our bodies. On the one hand, (3) LREHAEET
LV B RICHEE L 2 BB H R TH 5, JThbh, BREPETC L IXEREEEOEN
et h . B OEAEDME L BRI EZ AN IR O T & B DItR
o 2 5. L T 4> 4. Onthe other hand, numerous cultural changes have altered

interactions between our genes and our environments in ways that contribute to a
wide range of health problems. These illnesses are mismatch diseases, defined as
diseases that result from our Paleolithic bodies being poorly or inadequately adapted to
certain modern behaviors and conditions. |

I dor’t think it is possible to overemphasize just how imporiant mismatch diseases
are. You are most likely going to die from a mismatch disease. You are most likely to

suffer from disabilities caused by mismatch diseases. (4)Mismatch diseases contribute

to most of health-care spending throughout the world. What are these diseases? How

do we get them? Why don’t we do more to prevent them? And how might an
evolutionary approach to health and medicine — including a serious consideration of

the human body’s evolutionary history — help reduce and treat mismatch diseases?
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[[l. Write approximately 120 words in English about what changes you think should be

made in modern Japanese life to reduce “mismatch diseases”. This task will be
marked on both content and English language. (FUREARE AMLL DOREFIC L7238 T
FaEie X, ) (605R)

[V, Write about a mistake you have made in approximately 80 words in English. This

task will be marked on both content and English language. (30:)
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