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Lesson 1

Text
Geologic Methods

Geology is based mainly on observations and seeks to

—— — ———

determine the h19t°r¥9§£,EEE\EEEE? by ezplaining thesge
observations logically, using other sciences such-as u
physics, chemistry, and blology. Only a small part of
geology can 1 be approached experlmentally. For example
although the important use of 5583113 to date of eatab-
lish contemporaneity of rock stra%a is based on the .-
simple, basic principle that life has chgnged during
the history of the earth, this principle could not be
estoblished experimentally; it was the result of careful
observations and andlyses3 over a long period of time
bj many people of varied backgrounds.

Geologic problems are many, diverse, and complex;
almost all must be appioached indirectly , and in some
cases, d;ﬁferent appitoaches W .the same problem lead to
conflicting ‘theories. It is generglly difficult to test
a theory rigorously for several masons, The scale of
most problems prevents laboratory sfudy; that is, one
cannot bring a volcano into ﬂuslaboratorx,ﬂglthough some
facets of volcanoes can be studied indoors. It is also -
difficult to simulate geologic time in an experiment.
All of thismmeans that geology lacks exactness and‘that
our ideas change as new data become available.. This is
not a basic weakness of geology as a science, but means .
only that much more remains to be discovered; this
is a measure of the challenge of geology.

i



Reasoning ability and a broad background in all
branches of science are the main tools of geologists,
Geologists use the method of multiple,working hypotheses
to test their theories and to attempt to arrive at the
best-reasoned theory. This fhought process requires
as many hypotheses as possible and the ability to devise
ways to test each one, Not always is it possible to eisive
abrive at a unique solution--but this is the goal.

In the sense that geologists use observation, attention
to details, agsoning, their methods are similar
to those of fictiGhal detectives.

Th 8t important method used by the geologist
is to,EIZison maps the locations of the rock types ex-
posed at the earth's surface. Q_f,nncks~are‘plofféa
according to their type and age on most maps. (See
Fig. 1-6.) From such meps it is possible to interpret t
the history of the area. ‘he early geologisté_ﬁgaaib K
make their own maps, and work in a remote area was very
difficult 1nnpany cases, Now, excellent maps produced 2iom
from ae;ia photographs are available for mosf areas.

Much | geologic mapping is done directly on either black
and white or color aerial photographs, which have proved
tobbe unexcelled for accurate location ofvPoek units.

In addition, thecout crop pattern of the rock units
generally shows well on air photos. (See Pig, 1~-7.)

Radar images that show the sﬁggacg beneath thick forest
cover now extend the use of derial photographs into

such areas. (See Fig. 1-8) Helicopters and jeeps have
largely, but not entirely, rcplaced pack animals and -.
back packing. (See Fig., 1-9) However, in spite of all
of these advances that have accelarated geologic mapp-
ing, much of the earth is not mapped geologically or

¢
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at best has been mapped only in reconnaissance fgsh-
ion.

| Recent advances have extended classical geologic
mapping by providing new things to map. As an exzample,
it is possible to obtain, with some complex instrumentatioe
atiom , aerial views of areas in infrared or heat
wagelengths rather than visible light. These are used
in the study of active volcanic areas and ground
water studies as well as other types of studies.

(See Fig. 1-10.) Other examples of tP pypes of data
now mappegginclude the e rth'% méEEétiﬁ “Yield,
radloaCtiv” , “heat flow, sblgm%p prqpegxles, and many
More. Mapping this new data is

insights in understending the earth. i)

The other more obvious method used ex%euslvely uv '
the geologist is the detailéd study of rocks themselves.
(See Yigs. 1-11 and 1-12,) This can be done at several
15§els, and the first chaptcrs of this book are largely
concerned with these topics. The first methods applied
were optlcal microscopf and chemlcal ana?yala, and
these are both still in wide uagi Newer methods amch

iving geologlsts new

J
as{j%s)e ectron w1croscope @X‘ray enalysis; optical,
“ -]

infrared, and anay,spécfroscegy, and the electron

'mlcroprobe Bsow pefni%lverjygé*ﬁiled studies of rocks.
bamy



New Words and Expressions

establish iis teblifl vt. ML, WE WL XE
contemporaneity [xatempera’niziti] n. FEEE,

it R & B

diverse [dai‘va:s] a, (ERA. WRIAHEHG, SHF
rigorously HMrigorsgii] edv. B3, M
facet Utasitd o, B. DEp (EH0E—-)FE. M7
simulate ['simjuleit] v, e A
challenge {'t[.ﬁ lind?] vt. C@— 33k (RHER) HE

Lo (MEARE ) W, (S8 )R
hypothesis [ nei’psiedisisl n . pl, hypotheses ik

mailtiple working hypotheses SR TAEBU.,
% b6 g

unique  [ju:‘ni: k] a. e, T{A By BEW
fiction [‘fik fon] a, MW, NEAW
detective [di’'tektiv] n, W#, FM
o, TiHW, Wille
plot [plot] v. Wik EXb 4%k
remote i_ri’fnaut_) a. % (3, ) H RO, A )@mH
unexcel [‘anik‘sel] vt, o T

vi. KU AR, FE B



rock unit Bz WE BT
inage ('imid;] n. CH., B, B, % % IR
radar image BTEEX
accelerate [#k’selo reit] v. ik, Rt
reconnaissance [ri‘konissns] n., DIF8 HUCE),
BOEIE

infrared [dnfra‘réd] a, LHCHR, RIH

n. ZAECEK)
heat (hi:t] n. ko PhiEAt
radioactivity [reidiousek’tiviti] n. HKiHE

geismic (al) [’saizmik(l)] or : seismal

a. HE (IR

optical {5pti k1|  a. b e i

picroscope [’maikrauskéup_} n. B4, B

microscopy (‘/maik sw sksupi] n. BA(4) 2. BAEA,
B ik

xBray {‘iks’rei] n. x_giz

electron [ilectron] n. ®wF

microprobe [z'maikraprab] n. B4

be a measure of ... Zicg -t RE
in the sense that (of) zZ-—-&E



Notes

1. Geology is based mainly on ..., using other sciences
A "using o.." yHEREEE, £ expleining oy
RR#E.

2, it was the result of careful observations ... by

el

many people of varied backgrounds,

A% "backgrounds" oEm kiR, B "many people of
varicd backgrounds" ok erd & A,

3. This is not a basic weakness ... challenge of
geology.
A% "that much more remains tc be discovered"

YT that there are much more remzains to be
discovered in the field of geology than in others,”
A% wthis is a measure of challenge of geology"

B, BORBHF 2 RE FE,

4. The early geologists had to make their own maps,....

ER AR S FER E DRLHKE, RigEE TASHGRET
.

5. Radar images that show the .., into such areas,
4% "that show ... forest covert HEEAM, B
"radar images."
A]% "such areag" ¥ "the areas which aré covered
with thick forest.®

-8~ : i . ) ' .



 4Jd¥  "extend the use of ... into such areas“,%@@

A 23 B GE Ry AR X AR,

Reading Material

Geology is concerned both with ghe processes operating
in and on the earth, and with the history of the earth
including the history of life, In the broadest sense,
ggplogy 1ncludes the sfudy of the continents, the
oceans, the atmosphere, and the earih's magnetic and .zais:
radiation fields. Clearly, this scope is too broad for
any one scientist, so geologists generally, but not
exclusively, limit themselves to the solid earth that
can be studied directly. Other specialties have developed
to study the other aspects of the earth. Geqpb%k§2;§ts
study the deep parts of the earth and 1ts fields,
mainly by indirect methods; ogggggg;aphers study the
hydrosphere; and me;ggrq;p%;sts study the atmosphere.

2
Even with this Lrestrlctlon geology is a very broad
T _’\——v—!— , L/

177

field, Most geologists ~specialize in one or more facefs

N T ——————  }4

of geology, much as enginecrs specialize in various

fikelds of physical science such gs electronics or
construction. However, gcology is evean broader than
engineering because it encompasses both physical and

biological science. ' @9~



Mention of a few of the aspecialties in geology

will illustrate, Those who study minerals and rocks

nggd Sp601all,éd grqingxg in chemlstry and physics,
T ) N p'{nl"# B

as does tneﬁéooégemlst who is concerneu w**h chemical

-4@?.7\ o , ——

processeg in the earth. Those who study fossilsAmg5€ ‘
be trained in biology of plants and smimals, both \

vertebrate and ianvertebrate, Those who study deformed
\

rocks must know mechanics Ground water and petroleum

—

geologists must be familiar with hydrod 7hamics, A

Complete liésting would be very long, but these examples

will illustrate the point, All of these specialties
overlap somewhat, and no matier what the specialty,
a geclogist must be familiar with all facets of

geology.

-10=-



New Words and Expression

specialty [’spefalti] =speciality n. g, %155,
¥k, FL ()

oceanogrqpher JED fan&g’ r#a3) n. WS K

hydrosphere [’‘haidrasfis] n. AKH
réstriction [ris/trikfn) n. M, 4K
métgorotogist [mi:ti'o1a gist] n. KX
encompass [in’kampas] vi. 7 EHLs A4 (#H. BH)
_ vertebrate [va:tibrit] a. n. FE# (). SHRFHY

_ (&)
deformed [di‘fr:md] a. W, T(T ) BH
mechanics [ g'keniks] n. AR C B ), HAs

\ 71 %, HRE
hydrodynamics (‘haidrsudai / ngmiks] n. b REYIE

overlap [suw'lad® p] Fn, BE, TR
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Lesson 2
Text

Some Historical Notes About Geology
Catastrophism

During the seventeenth and eighteenth centufies the
doctrine of catastrophism strongly influenced the
formulation of explanatioms about the dynamics of the
earth. Briefly stated, catastrophists believed that
the earth's landscape had been developed primarily by
great catastrophes . Features such as mountains and ..
canyons, whteh today we know take great periods of
time to form, were explained as having been produced
by sudden and often workdwide disasters produced by
unknowable causes that.no longer operate, This
philosophy was an attempk to fit the rate of earth
processes to the then-current ideas on the age of the «:
earth. In 1654, Archbishop James Ussher, a scholar of
the Bible, concluded that the earth was approximately
6000 years old, having been created in 4004 B.C. Later,
another biblical scholar named Lightfoot was even more
specific, declaring that the eafth had been created ... .
at 9:00 A.M. on Ocpyober 26, 4004 B.C.

The relationship between catastrophism and the
age of the earth has been summarized nicely as follows:
That the earth has been through tremendous
adventures and had seen mighty changes during its
obscure past was plainly evident to every inquiriag
eye; but to concentrate these changes into a few



