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Learning Objectives

1.What a thesis is in an essay;
2. How an expository essay is composed.

Jext Q.

" Climate Change and the My_stery of the Shrinking Sheep'

(1) The mysterious shrinking sheep of Hirta sounds like a job for super sleuth
Sherlock Holmes. The case involves a rare herd of wild sheep on the remote Scottish
island — known in Scottish Gaelic® as Hirta — that are refusing to bow to conventional
evolutionary pressure, which says big is best. Instead, they have steadily decreased in
size since the 1980s.

2] The island of Hirta, part of the
isles of St Kilda on the western coast of
Scotland, is home to a special breed of
sheep, Soay sheep. They are the most
primitive breed of domestic sheep and
have lived on the isles of St Kilda for at
least a millennium. They are generally
smaller than the average domesticated

sheep, and that difference is getting

1 The text material is partly retrieved and adapted from the news report on the website of Science Daily at http:/
www.sciencedaily.com/releases/2009/07/090702140845.htm.
2 Gaelic ['geilik]: one of the Celtic languages, especially spoken in parts of Scotland and in Ireland. /K15
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larger and larger. Over the last 20 years, the Soay sheep have started to shrink. A new
study provides evidence for climate change as the cause of the mysterious decrease in
the size of the wild sheep on the Scottish island of Hirta, first reported by scientists in 2007.

e Soay sheep live in a closed population that doesn’t have to deal with human
interference, predators, migrants (either in or out), or significant competitors. That
makes them an ideal population to study if you are an evolutionary biologist interested
in how animal populations change over time. One such group, including Ozgul and his
colleague Tim Coulson from Imperial College London, have been studying the Soay
sheep since 1985.

(4] Classical evolutionary theory suggests that over time the average size of wild sheep
increases, because larger animals tend to be more likely to survive and reproduce than
smaller ones, and offspring tend to resemble their parents. However, among the Soay
sheep of Hirta, average body size has decreased by approximately 5% over the last 24
years. They are becoming gradually lighter at all ages such that today’s lambs and adults
weigh around 3kg less than those from 1986. Their hind legs have also shortened to a
similar degree, suggesting that they have indeed shrunk, rather than fallen increasingly
ill. The research team analyzed body size and life history data, which records the
timing of key milestones throughout an individual sheep’s life, for Soays on Hirta over
this 24-year period. They found that sheep on the island are not growing as quickly as
they once did, and that smaller sheep are more likely to survive into adulthood. This is
bringing down the average size of sheep in the population overall.

(5] The team wanted to work out the extent to which the sheep’s shrinking size is due
to the influence of natural selection and to what extent it is just an ecological response
to changing environments. To that end, they developed a mathematical model designed
to analyze their 24 years of data and tease apart these contrasting effects.

(6] The model showed that natural selection favours heavier individuals, who are
more likely to make it past the first two years of life. But these effects were paltry
and largely counteracted by a far more important influence — the difference in body
weights between parents and their young. Every August, year on year, the ewes were
rearing daughters that were around 150g lighter than they were at the same age.

(7] Young ewes simply cannot produce larger young when they themselves are
reproducing earlier and failing to reach full adult body size. The “young mum effect”
explains why Soay sheep have not been getting bigger, as they are expected to
according to evolutionary theory. But it is not enough to explain why they are shrinking.

(8] Professor Coulson suggests that shorter, milder winters caused by global climate

change, mean that lambs do not need to put on as much weight in the first months of
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life to survive to their first birthday as they did when winters were colder. He explains,
“In the past, only the big, healthy sheep and large lambs that had piled on weight in
their first summer could survive the harsh winters on Hirta. But now, due to climate
change, grass for food is available for more months of the year, and survival conditions
are not so challenging, even the slower growing sheep have a chance of making it, and
this means smaller individuals are becoming increasingly prevalent in the population.”
Their results suggest that the decrease in average body size seen in Hirta’s sheep is
primarily an ecological response to environmental changes over the last 24 years;
evolutionary change has contributed relatively little.

(9] The researchers believe that, due to climate change, survival conditions on Hirta
are becoming less challenging, which means slower-growing, smaller sheep are more
likely to survive the winters than they once were. This, together with so-called “young
mum effect” whereby young ewes produce smaller offspring than expected, explains
why the average size of sheep on the island is decreasing. These two factors are
combining to override what we would expect through natural selection. Climate, then,
is the chief culprit behind the mystery of Scotland’s shrinking sheep.

[10] As for the future of the sheep, the team believes that they are still shrinking. “The
next step is to extend our description of past change into a predictive model,” said
Professor Coulson. “But it’s too early to say if, in 100 years, we will have pocket-sized
sheep.” And it is difficult to say what the response of the Soay sheep could mean for
other species, though biologists have reported that several species of birds and fish are
changing size and shape, which could be down to global warming. Their island home,
Hirta, is just “vegetation and sheep” he said. In other cases, predators and competition
for food from other animals complicate the picture and make it difficult to tease out
the influence of changing climate.

approximately [o'proksimatli] adv. KHf; 5
bow [bau] vi. JEM, M
breed [brizd] n. AP R
* complicate ['komplikeit] ot. i (FHF) B3
A counteract [kauntor'zkt] ot.  XHL; #KE
domesticate [da'mestikeitj ot.  BIFF; Yifk

evolutionary [i:va'lu: fonri] a.  KEW; BitR; e
¢ ewe [ju:] #e | HEE
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harsh [ha:f] a. JHRHE), TRIEH
- interference [into'fiorans] w0 R,
% milestone ['mailstoun] n.  HEERE; R FG
¢ millennium [mi'leniom] R e L e
* offspring ['ofsprip] . T B
A override [1euva'raid] ot. e EEHE
¢ paltry ['po:ltri] a.  EMER, BARER
A predator ['predota] n.  HWEHMISHYNY; SRY
* prevalent ['prevalont] a. TP, RATH
rear [rio] ot.  FFE; FF
¢ sleuth [slu:6] n. (O, 8) g
survive [so'vaiv] ot. W/t ORMERTH ); 4T
vi. 3EfF, WEEFFTE
* tease [ti:z] ot. HHE
timing ['taimin) n.  BFEZHE; BEERE
* whereby [wea'bai] adv. EiL------, B
be down to s, ARAL

put on weight RN ; KB

#* Exercises

Text Comprehension

I. Answer the following questions according to the text.
1. What is the uniqueness of the living conditions of the Soay sheep?
2. Why is the shrinking sheep said to be a mystery?
3. What do the data in Paragraph 4 indicate?
4. What is “young mum effect”?
5. What is climate effect on the change of the sheep size?
6. How do you explain the mystery of the shrinking sheep?

II. Complete the outline of the text.
Theme: The Soay sheep on the Scottish island Hirta are shrinking.
Method: A research group from Imperial College collected data over 24 years and

analyzed them with a mathematical model.
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Data:

Analysis: 1.

2.

Conclusion:

Limits of the research:

II1. Discuss the following topics with your classmates.
1. The Soay sheep are shrinking due to their living environment, especially the
warming climate. If it is true for many other animals, what will it result in?
2. How has human body changed in the past centuries? What are the possible
reasons?
3. Are there any other biological mysteries in nature? What are the culprits behind them?

Language Focus

I. Find an appropriate interpretation from Column B for each item in Column A.

|.sleuth a. the baby or babies of an animal

2.bow b. make wild animals used to living with humans; tame

3. breed c.a person who investigate crimes; detective

4. domesticate d. find something out from a mass of irrelevant information
5. offspring e. be more important than

6. tease out f. submit

7. paltry g. because of which

8. prevalent h. a particular type of animal

9. whereby i. very small; unimportant

10. override j. existing or happening generally

II. Complete the following sentences with appropriate words or expressions
you have learned from the text. For each missing part there is a hint in the
brackets.

1.A of deer was making its way through the park. (a group of animals of
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the same type)

2. The number of the rural poor dropped from 125 million to 80 million, with an
annual of 6.4 million on average. (becoming fewer, reduction)

3. All human beings are, in nature, psychologically . (simple and

unsophisticated, as if from an earlier period of history)

4. The proportion in the 25 to 35 age has to 7 percent. (become smaller in

size or amount)

5. In New Zealand, there were no before the arrival of man. (an animal that
kills and eats other animals)

6. It seemed to Castle that he began to more and more closely, in the
vulgarity and brutality of his speech, the Captain Van Donck whom he despised. (be
similar to)

7. Our house was built one foot below the water surface. (almost correct
or exact but not completely so)

8. Women have become more involved in the decision-making process.
(slowly, over a long period of time)

9. The small woman a family of five on her own in the past 20 years. (care
for the young until they are fully grown)

10. were usually cast for five years on the farm. (female sheep)

II1. Paraphrase the underlined part of each of the following sentences.
1. The wild sheep on the remote Scottish island, Hirta, are refusing to bow to the
conventional evolutionary pressure.
2. The research group wanted to work out the extent to which the sheep’s shrinking
size is an ecological response to changing environments.
3. The researchers found that the smaller sheep are more likely to survive into

adulthood.
4. But these effects were paltry and largely counteracted by a far more important
influence.

5. The lambs do not need to put on as much weight to survive to their first birthday
as they used to.
6. The survival conditions are not so challenging; even the slower growing sheep
have a chance of making it.
7. They are actually the culprit behind the mystery of Scotland’s shrinking sheep.
8. In other cases, predators and competition for food from other animals complicate
the picture.




