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UNIT ONE

Part A Text
Earthquake Prediction
Warnings Precede Chinese Temblors

It doesn’t rain much in parts of far northwestern China, but when it comes
to earthquakes there, it can pour. During the past three months, seven magni-
tude-6-plus quakes have rocked Jiashi County in China’ s Xinjiang Uyghur Au-
tonomous Region. But while spates of earthquakes are nothing unusual in that
part of China, what’s new is that Chinese scientists made four predictions about
the time and magnitude, and three were apparent successes. Their insights
prompted wholesale evacuation as little as hours before the earthquakes and pro-
tected thousands of lives.

Western researchers are intrigued but puzzled by these reported successes.
“It’s wonderful they were able to evacuate and save lives,” says Lucile Jones of
the US Geological Survey in Pasadena, California, “but there isn’t enough infor-
mation to say whether they have a bétter understanding of the potential for earth-
quake prediction than what we already have.” US seismologists have not yet suc-

cessfully made an official prediction, and the technique the Chinese relied on

extrapolating from ongoing seismic activity has yielded few consistently reli-
able results in the West. Still, Jones is eager to learn more. “We hadn’t heard
anything about Chinese earthquake prediction since China opened up.”

China has spent the past 30 years trying to identify reliable precursors for
impending earthquakes. A new test of these prediction skills began on January
21, when two quakes struck Jiashi one minute apart, registering at magnitude
6.4 and 6.3, according to Chinese seismologists. (Magnitudes calculated by the
USGS National Earthquake Information Center in Golden, Colorado, from dis-
tantly recorded seismic waves run about 0.5 unit lower. ) Neither quake was pre-
dicted. When another magnitude 6 hit on 1 March, it was obvious that a swarm
of quakes could be under way like the one that shook an area of 90 kilometers to
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the west in April 1961, notes Zhang Guomin, deputy director of the Center for
Analysis and Prediction of the State Seismological Bureau (SSB) in Beijing. That
seismic record, the recent quakes, and the public’s heightened awareness of the
threat encouraged scientists at the Xinjiang Seismological Bureau in Urumgqi to
make “imminent predictions,” explains Zhu Lingren, director of the Xinjiang Bu-
reau.

Predicting the next quakes boiled down to deciphering the pattern of ongoing
seismicity. For exarpple, {ollowing three magnitude 4 quakes between April 1 to
4, Xinjiang seismologists took the ensuing quietude as a sign that stress was still
building and would soon be released in a larger quake. So late on 5 April they pre-
dicted that an earthquake between magnitude 5 and 6 would strike within a
week. During the night, the authorities evacuated 150,000 people to shacks and
canvas shelters. Early the next morning, a magnitude 6.4 quake occurred, and
at noon a magnitude 6.3 struck. Together they destroyed 2, 000 houses and
severely damaged 1,500 more, but no one was killed. Similarly based predictions
preceded a magnitude 6.6 quake on 11 April and a magnitude 6.3 on 16 April.

An independent prediction was issued 3 days before the twin 6 April quakes
by a group of seismologists working with a Beijing-based United Nations program
linking public administration and disaster science. Zhang Guomin, deputy direc-
tor of the Center for Analysis and Prediction of the State Seismological Bureau,
says their predictions were based on the crustal stress and a variety of “alternative
methods.” This one got the time and location right but called for a single quake in
the range of magnitude 7.0 to 7.5, 10 times more powerful than any of the
quakes that struck.

Chinese researchers are modest about their prediction accomplishments. “We
are still at our initial stage of scientific approaches,” says Zhu. “Currently our
ability to make imminent predictions is very low.” Xinjiang scientists did have a
false alarm in March, and Zhang and Zhu note that this swarm has lasted far
longer than the 1961 example so they can’t say when the shaking would stop.

Of course, says seismologist Max Wyss of the University of Alaska, predict-
ing the next quake in a swarm is hardly as challenging as predicting a quake in
isolation. “Nevertheless, if 150,000 people in the epicentral area evacuated and
lives were saved,” he says, “I would say it came close enough to a correct predic-
tion to be useful.” Both Wyss and Jones would like to know more, and they may

soon get the chance. Zhang says that next year the SSB will hold an international
2.



symposium on earthquake prediction so that foreign scientists can examine the da-

ta for themselves.

Words to the Text

temblor [tem'blo:] n. (£ E
evacuate [i'vaekjueit] v. B #

magnitude [ 'meegnitju:d ] n. FH ;KD
seismologist [ isaiz'moladsist ] n. HRER

rock [ rok] v. {5 2 5
extrapolate [ eks'trepoleit ] . W, HEw

spate [speit ] n. &

ongoing [ 'onigouig] a. #HATH

insight ['insait ] n. L OE- )

seismic [ 'saizmik ] a. b A% B

precursor [pri(:) 'kosa] n. Bk, %I
wholesale [ 'haulseil ] a. KB K#R
impending [ im'pendin] a. BP ¥ B3k 1Y
intrigue [in'trizg] v. g B 5 AF 7 %R
heighten [ 'haitn] v. hnag , hn B
embolden [ im'bouldan ] v. {5 58 K BE ; 3% il
crustal ['krastl] a. (3R ) 55T
imminent [ 'iminant ] a. EYR, 28
accomplishment [a'komplifmant ] n. 5

decipher [di'saifa] v. Bk

initial [i'nifal] a. BAE;EHRN
seismicity [ saiz'misiti ] n. RE;RR,BR
isolation [aiso'leifan] n. B PR
ensuing [in'fuiig] a. REER
epicentral [epi'sentral ] a. L2k

quietude [ 'kwaiitju:d ] n. B, e
symposium [ sim'pouzjem ] n. @it s

be under way

Phrases and Expressions

EGEH#TE



in a swarm AR, KHL
boil down to € EE P,

N & Wb
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II.
.rock (n.), rock (v.)

Exercises

. Choose the best answer according to what you have learnt from the text.

. The result of the three successes of the prediction was that .

A. thousands of people evacuated
B. few people were killed
C. thousands of lives were protected

D. few people were hurt

. In the first line of the second paragraph, the word “intrigued” means

A. interested B. fascinated
C. delighted D. astonished

. A swarm of quakes could be under way like the one that shook an area 90 kilo-

meters to the west in April 1961. The one here refers to
A. the quake B. one quake

C. any quake D. some quake

. According to paragraph 4, the magnitude 6.4 and 6.3 quakes occurred .

A. on the early morning and at noon of April 6
B. at noon and on the early morning of April 6
C. on the early morning and at noon of April 7

D. at noon and on the morning of April 7

. In the second line of paragraph 6, the word “initial” means P

A. beginning B. primacy
C. original D. elementary
Filling in blanks with the words given in their proper forms.

A. She her baby to sleep.
B. We kept on digging until we struck .

. predict, prediction

A. Have you listened to today’ weather ?
B. It a good harvest this year.

. evacuate, evacuation

A. During the war the small town was
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B. There were not enough hours for such wholesale before the flood.

rely, reliable

A. You’d better on your own efforts.
B. Scientists have been trying to identify precursors for impending
earthquakes.

. succeed, success, successful, successfully

A. Wishyou !

B. Chinese researchers _ in making three predictions about the time and
magnitude of earthquakes.

C. These ___ reported quakes intrigued western researchers.

D. He was the first [talian sailing around the world.

III. Translate the following phrases and sentences into Chinese.

1
2
3
4
5.
6
7
8
9.

10

11.
12.

13.

14.

15.

. following three magnitude 4 quakes

. take the ensuing quietude as a sign

. spate of earthquakes

. nothing unusual

. as little as hours

. reported successes

ongoing seismic activity

. since China opened up

3 days before the twin 6 April quakes

. be based on crustal stress and a variety of alternation methods

10 times more powerful than any of the quakes that struck

be modest about their prediction accomplishments

It doesn’ t rain much in parts of far northwestern China, but when it comes

to earthquakes there, it can pour

“It’ s wonderful they were able to evacuate and save lives,” said Lucile
Jones.

“I would say it came close enough to a correct prediction to be useful.”




Part Bl

The Interior of the Earth

The planet we live on is not just ball of inert material. During past ages dra-
matic changes have taken place inside the earth. Indeed, it is likely that without
these changes life could never have originated on the earth. And changes are still
going on today. They show themselves the occurrence of earthquakes, in the out-
bursts of volcanoes, and in the uplift of mountain ranges.

In outward appearance, the earth is a nearly spherical ball with a radius of
6,350 kilometers. Internally the earth consists of two parts, a core and a mantle.
An essential difference is that the core consists mainly of liquid and the mantle of
solid rock. The core extends outwards from the center to the distance of some
3,450 kilometers. The mantle, as its name shows, is an outer covering extend-
ing from the core to the surface of the earth.

Judged by ordinary standards, the core is made of rather dense stuff. The
material at the center of the earth is at least thirteen times as heavy as ordinary
water, while in the outer parts of the core the material is about ten times as heavy
as ordinary water.

The mantle possesses a thin outer crust that is exceptional in being composed
of a particularly light kind of rock, with a density about 2.7 times that of water.
(Compare this with a density of 13 at the center of the earth). Over the conti-
nents of the world this crustal rock is about thirty-five kilometers thick, while
over the oceans it is at most only two or three kilometers thick. Below the crustal
layer comes a different, denser rock, probably of a basic silicate variety. Indeed it
seems likely that, apart from the thin outer crust, the rocks of the whole mantle
are of a basic silicate variety right down to the junction with the core, at a depth
below the surface of about 2,900 kilometers.

We must now introduce the idea that the pressures occurring inside the earth
are very considerable. It is well known that at sea level our atmosphere exerts a
pressure of about fifteen pounds per square inch. This in itself is no mean pres-
sure, as we all soon come to realize if we have to pump up an automobile tire. But
the pressure inside the earth is vastly greater than this, amounting to tens of mil-

.7



lions of pounds per square inch. At such enormous pressures, ordinary rock be-
comes appreciably squashed. Therefore, as we go inwards to greater and greater
depths, the density of the rocks of the earth’s mantle increases. The density im-
mediately below the outer crust is about 3.3 times that of water. We may com-
pare this with a density of 4.0 at a depth of 500 kilometers, 4.5 at 1,000 kilo-
meters, about 5.0 at 2,000 kilometers, and with about 5.6 at the surface of the
core, which is at a depth of 2,900 kilometers.

The last of these values 1s important. We are now saying that in the part of
the mantle immediately outside the core, the density is about 5.6 times that of
water. On the other hand immediately inside the core the density is about 9.7.
This means that at the surface of the core there is not only a change from liquid
on the inside to solid on the outside, but there is also a very considerable change
in the density of the material, from 9.7 on the inside to 5.6 on the outside. This

change gives an important clue to the nature of the material in the core.

Notes

. the interior of the earth: HbER &4 1&
inter material: & ¥ &

. mean pressure: — 8K K f

. originate: &R

outburst: 1B &

uplift: F&&E

spherical: BRIE 8

radius: ¥

9. core: HL¥

10. mantle: Hi#§

11. rather dense stuff: HYSBFEM YK
12. a basic silicate variety: — F % i ) iE B 15 26
13. junction: H%, B4

14. considerable: X/, A] MK

15. atmosphere: K&

16. pump up: TX

17. squash: ¥, ¥

18. give a clue to: K-+ ‘HEER
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