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Preface

I welcome CUG Press's publication of a volume of Earth Science texts in English
accompanied by readings by native speakers, and I urge you to listen, read texts
aloud, record them and listen and compare yourself.

English is the international language of Earth Sciences used to publish results in
international journals and exchange ideas at meetings all round the world. Nowadays
Earth Science graduates from Chinese universities including CUG have English lan-
guage skill in reading, but are behind non-native speakers from Europe, the Americas
and the Indian sub-continent in listening, speaking and writing. 1 have seen an
immense improvement at CUG over the last 30 years but my experience in classes,
seminars, meetings, thesis defences and editing the English of papers submitted to
CUG’s Journal of Earth Sciences convinces me that further improvement is needed.

Search for the meaning when you read silently. Begin by reading quickly (“skim-
ming”) to get the general meaning of a paragraph and write down in English what you
judge to be the main meaning. Then read again more carefully. The structure of Eng-
lish sentences is different from Chinese because a writer will begin with the main sub-
ject and give evidence in the sentence complement afterwards. For example, a native
speaker might write “a P-T evolution diagram of the Granites has been drawn using
calculated crystallization temperatures and temperature changes during magma evolu-
tion”, rather than “based on the calculated temperatures of the Granites and tempera-
ture changes during magma evolution, a P-T evolution diagram of Granite can be
drawn”.

Spoken English uses voice tones differently from Chinese. Listen to the
recordings of the texts for examples, You should already know that a rising tone at
the end of a sentence signals a question, “Is this the way to the rock mechanics /db?”
Voice tone is often raised for emphasis and will help you to recognise key words and
phrases as you listen to a talk. “There was a major change in Earth’s tectonics about
2.1 billion years ago. ” Falling tones indicate disagreement, “Professor, I think your
theory is wrong.”

Written English derives from speech and you should use every opportunity you

|



can to listen and speak. Local spoken pronunciation varies but at scientific meetings
the English is almost always correct, so if you don't understand a native speaker you
need to improve your listening to include several varieties. (Be tolerant of non-
Chinese non-native English speakers who face the same difficulties as you. ) Chinese
learners of English worry about differences between American and British English but
they are small compared with the varieties of English spoken in different parts of the
United States and the British Isles, and of course there are also distinctive types of
English in Canada, Australia, New Zealand, and South Africa. Millions of people in
India, Pakistan, Sri Lanka, Bangladesh, Singapore, and some African countries
speak English as their first language but have never used it to converse with a British
or an American person! We have included examples of non-standard English pronun-
ciation among our readings.

Relax while you are learning and enjoy the texts and readings while you learn
from them. Don’t worry about making mistakes because your teachers will help you
to put them right. The exercises in the text let you practise scientific and language
points. Your improved fluency in English will raise your understanding of Earth

Science and open up a whole new world of English communication.

Toye Mo

2 February 2018
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Unit 1 Introduction to Earth Science

Unit 1
Introduction to Earth Science

The spectacular eruption of a volcano, the terror brought by an earthquake, the magnificent
scenery of a mountain valley, and the destruction created by a landslide all are subjects for the
geologist. The study of geology deals with many fascinating and practical questions about our
physical environment, Will there soon be another great earthquake in Sichuan? What was the Ice
Age like? Will oil be found if a well is drilled at this location? All these are concerns of geology.
In this unit, we will examine the science of geology. We will also briefly trace the development of
geology, the major areas of geologic studies, and the current advancement of earth system

science.

Passage A

e Scan and read along
The Science of Geology” 0] | the vocabulary

@ The word “geology” is from the Greek “geo” (meaning | physical geology n. il 3 /i %
historical geology n. #. % &
chronological adj. 4 & X A
He 7 69 ;4R B 8] 5T 5 HE A L4 09
multitude »n. A& ; 3

precede v, 41 b4 FE ceeeee Z A
derstand the many processes that operate beneath and upon its sur- | 4 5 = 5,

“earth”) and “logos” (meaning “discourse”). It is the science that
pursues an understanding of planet Earth. Geology is traditionally
divided into two broad areas—physical and historical. Physical

geology examines the materials composing Earth and seeks to un-

face. The aim of historical geblogy, on the other hand, is to under- | o 474, A% @
stand the origin of Earth and its development through time. Thus,
it strives to establish a chronological arrangement of the multitude

of ‘physical and biological changes that have occurred in the geolo-

gic past. The study of physical geology logically precedes the study

@ This passage is adapted from; Lutgens F K, Tarbuck E J. An introduction to geology [ M]//Essentials of geology. 11 th ed.
Upper Saddle River, NJ,USA ;Pearson, 2012;1 - 35.
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of Earth history because we must first understand how Earth
It should also be

pointed out that physical and historical geology are divided into

works before we attempt to unravel its past.

many areas of specialisation. Table 1 provides a partial list.

(1)

Table 1 Different areas of geologic study

Archaeological Geology History of Geology Petrology

landslide

Biogeosciences Hydrogeology Planetary Geology

Engineering Geology Medical Geology Sedimentary Geology

Forensic Geology Mineralogy Seismology

Geochemistry Ocean Sciences Structural Geology

Geomorphology Paleoclimatology Tectonics

Geophysics Paleontology Volcanology

Note: Many of these areas of study represent interest sections and specialties
of associated societies affiliated with the Geological Society of America and
the American Geophysical Union, two professional societies to which many

geologists belong,.

Geology , people, and the environment

@ Many of the problems and issues addressed by geology are of

practical value to people. Natural hazards are a part of living on
Earth. Every day they adversely affect millions of people world-
wide and are responsible for staggering damages. Among the
hazardous earth processes studied by geologists are volcanoes,
floods, Earthquakes, and landslides. Of course, geologic hazards
are simply natural processes. They become hazards only when
people try to live where these processes occur. According to the
United Nations, in 2008, for the first time, more people lived in
cities than in rural areas. This global trend toward urbanisation
concentrates millions of people into megacities, many of which are
vulnerable to natural hazards. Coastal sites are becoming more vul-
nerable because development often destroys natural defenses such
as wetlands and sand dunes. In addition, there is a growing threat
associated with human influences on earth system such as sea level
rise that is linked to global climate change. Other megacities are
exposed to seismic and volcanic hazards where inappropriate land

2

ot, BT O s 2 Bk
vi, i BT

n ol ; RE

adversely adwv. R #| H; 3# 365 B
*F oy
straggering
SANERH
n.h AR TR
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RT3 BRI T 45 K AT
adj. H & &£6, 5
ZHERB AN REY

n iy &

adj. 3 K &4 ; B 3K ™

unravel

hazard

adj. A B 154,

urbanisation

megacity

vulnerable

sand dunes

selsmic

HEA



Unit 1  Introduction to Earth Science

use and poor construction practices, coupled with rapid population
growth, are increasing vulnerability.

@ Resources represent another important focus of geology that
is of great practical value to people. They include water and soil, a
great variety of metallic and nonmetallic minerals, and energy.
Together they form the very foundation of modern civilisation.
Geology deals not only with the formation and occurrence of these
vital resources, but also with maintaining supplies and the envi-
ronmental impact of their extraction and use.

@ Not only do geologic processes have an impact on people, but
we humans can dramatically influence geologic processes as well,
For example, river flooding is natural, but the magnitude and fre-
quency of flooding can be changed significantly by human activities
such as clearing forests, building cities, and constructing dams.
Thus, the impact of human activities on geologic processes is also

an important area of geologic studies.
Historical notes about geology

@ The nature of our earth—its materials and its processes—has
been a focus of study for centuries. Writings about fossils, gems,
earthquakes, and volcanoes date back to the Greeks, more than
2300 years ago. Certainly, the most influential Greek philosopher
was Aristotle. Unfortunately, Aristotle’s explanations about the
natural world were not derived from keen observations and experi-
ments, as is modern science. Instead, they were arbitrary pro-
nouncements based on the limited knowledge of his day. He be-
lieved that rocks were created under the “influence” of the stars
and that earthquakes occurred when air in the ground was heated
by central fires and escaped explosively]! When confronted with a
fossil fish, he explained that “a great many fishes live in Earth mo-
1 hough

Aristotle’s explanations were inadequate, they continued to be ex-

tionless and are found when excavations are made”.

pounded for many centuries, thus thwarting the acceptance of more

up-to-date ideas.

adj. &, 22Kk
n, B A A
no Koy & H; (M

metallic

extraction

magnitude
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Catastrophism

®

catastrophism strongly influenced people’s thinking about Earth.

In the seventeenth and eighteenth centuries, the doctrine of

Briefly stated, catastrophists believed that Earth’'s landscapes had
been shaped primarily by great catastrophes. Features such as
mountains and canyons, which today we know take great periods of
time to form, were explained as having been produced by sudden
and often worldwide disasters caused by unknown forces that were

no longer in operation.

The birth of modern geology

James Hutton published Theory of the Earth.

Hutton put forth a fundamental principle that is a pillar of modern

In 1795, a Scottish physician and gentleman farmer named

In this work,

uniformitarianism®. It suggests that the physical,

geology:
chemical, and biological laws that operate today also operated in
the geologic past. In other words, the forces and processes that we
observe shaping our planet today have been at work for a very long
time. Thus, to understand ancient rocks, we must first under-
stand present-day processes and their results. The idea is common-
ly stated as “The present is the key to the past”. Prior to Hutton,
no one had effectively demonstrated that geological processes can
continue over extremely long periods of time. Hutton persuasively
argued that forces that appear small could, over long spans of
time, produce effects just as great as those resulting from sudden
catastrophic events, Hutton carefully cited verifiable observations
to support his ideas. For example, when he argued that mountains
are sculpted and ultimately destroyed by weathering and the work
of running water, and that their wastes are carried to the oceans by
processes that can be observed, Hutton stated, “we have a chain
of facts which clearly demonstrates ... that the materials of the
wasted mountains have traveled through the rivers”, and “there is

not one step in all this process... that is not to be actually perceived”.
Geology today

@ Today, the basic tenets of uniformitarianism are just as viable

as in Hutton’'s day. We realise more strongly than ever that the
4

doctrine n. E30;FHHLER
catastrophism n. % % #L; # &
landscape n. K& o K& ;ﬂ*_’n‘fﬁ
canyon n, ik %
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Unit 1 Introduction to Earth Science

present gives us insight into the past and that the physical, chemi- | meteorite ». M2 ;i £
cal, and biological laws that govern geologic processes remain un- | €rosion . 42k, /& &
changed through time. However, we also understand that the doc-
trine should not be taken into literally, To say that geological
processes in the past were the same as those occurring today is not
to suggest that they always had the same relative importance or
operated at precisely the same rate. Moreover, some important
geologic processes are not currently observable, but evidence that
they occur is well established. For example, we know that Earth
has experienced impacts from large meteorites even though we have
no human witnesses. Such events altered Earth’s crust, modified
its climate, and strongly influenced life on the planet.

o The acceptance of uniformitarianism meant the acceptance of
a very long history for Earth, Although processes vary in their in-
tensity, they still take a very long time to create or destroy major
landscape features. For example, geologists have established that
mountains once existed in portions of present-day Minnesota,

Wisconsin, Michigan, and Manitoba'”

. Today the region consists
of low hills and plains. Eresion gradually destroyed these peaks.
The rock record contains evidence that shows Earth has experi-
enced many such cycles of mountain building and erosion. It is im-
portant to remember that although many features of our physical
landscape may seem to be unchanging in terms of the decades over
which we observe them, they are nevertheless changing, but on time

scales of hundreds, thousands, or even many millions of years.

Notes

(1) Different areas of geologic study: & 1 3 H BB LM L 7T EEBHHBFEHS
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