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UNIT ONE

Lesson One

The Scope of Geology

The world we live in present an endless variety of fascinating
problems which excite our wonder and curiosity. The scientific
worker attempts to forniulate these problems in accurate terms and
to solve them in the light of all the relevant facts that can be col-
lected by observation and experiment. Such question as What?
How? Where? and When? challenge him to find the clues that
may suggest possible replies. Confronted by the many problems
presented by, let us say, an active volcano, we may ask; What
are the lavas made of? How does the volcano work and how is the
heat generated? Where do the lavas and gases come from? When
did the volcano first begin to erupt and when is it likely to erupt
again?

Here and in all such queries, What? refers to the stuff things
are made of, and an answer can be given in terms of chemical
compounds and elements. The question How? refers to processes -—
_ the way things are made or happen or change. The ancients re-
garded natural processes as manifestations of power by irresponsi-
ble gods;today we think of them as manifestations of energy acting
on or through matter. Volcanic eruptions and earthquakes no
longer reflect the erratic behaviour of the gods of the underworld ;
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they arise from the action of the earth’ s internal heat on and
through the surrounding crust. The source of the energy lies in the
material of the inner earth. In many directions, of course, our
knowledge is still incomplete: only the first of the questions we
have asked about volcanoes, for example, can as yet be satisfacto-
rily answered. The point is not that we now pretend to understand
everything, but that we have faith in the orderliness of natural
processes. As a result of two or three centuries of scientific investi-
gation we have come to believe that Nature is understandable in
the sense that when we ask her questions by way of appropriate
observations and experiment. She will answer truly and reward us
with discoveries that endure.

Modern geology has for its aim the deciphering of the whole
evolution of the earth from the time of the earliest records that can
be recognized in the rocks to the present day. So ambitious a pro-
gramme requires much subdivision of effort, and in practice it is
convenient to divide the subject into a number of branches.. The
key words of the three main branches are the materials of the
earth’ s rocky framework (mineralogy and petrology); the geolo-
gical processes or machinery of the earth, by means of which
changes of all kinds are brought about (physical geology) ; and fi-
nally, the succession of these chahges, or the history of the earth
(historical geology).

Geology is by no means without practical importance in rela-
tion to the needs and industries of mankind . Thousands of geolo-
gists are actively engaged in locating and exploring the mineral re-
sources of the earth. The whcle world is being searched for coal
and oil and for the ores of useful metals. Geologists are also di-
rectly concerned with the vital subject of water supply. Many en-
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gineering projects, such as tunnels, canals. docks and reservoirs,
call for geological advice in the selection of sites and materials. Tn
these and in many other ways, geology is applied to the service of
mankind.

Although g=ology has its own laboratory methods for studying
minerals, rocks and fossils , it is essentially an open-air science.
Tt attracis its followers to mountains and waterfalls, glaciers and
volcanoes, beaches and coral reefs in search for information about
the earth and her often puzzling behaviour. Wherever rocks are to
be seen in cliffs and quarries, théir arrangement and sequence can
be observed and their story deciphered. With his hamme and
maps the geologist in the field leads a healthy and exhilarating life.
His powers of observation become sharpened, his love of Nature is
deepened, and the thrill of discovery is always at hand.

Exercises
—. \iCE

1. The general shape of the earth is that of a .

A. circular B. square
C. [lattened sphere D. triangle
2. The solid part of the earth is cailed the .
A. atmosphere ‘ B. lithosphere
C. hydrosphere D. biosphere
3. ___is a science of studying the earth.
A. History of geology B. Astronomy
C. Biology D. Geology
4. is the theoretical foundation of prospecting wineral deposits.
A. Economic geology B. Seismology
C. Volcanology D. Meteoritics
5. Scientists believe the earth is made upof .
. A. crust B. mantle



C. core D. A, Band C

6. The thickness of crust is believed to be average .
A. B0 kilometres B. 33 kilometres
<. about 10 kilometres D. 70 kilometres

7. The granitic layer beneath the oceans seems to be .
A. thicker than that beneath the land
B. thin or missing
C. as same as that beneath the land
D. become other kind of rocks

8. Geological associates of coal seams are almost always .
A.: roche moutonnée B. beach cusp
C. shales and sandstones D. graded surface

8. Lofty mountains are slowly worn away to .
A. steep slope B. orogenic belt
C. low rolling plains D. morass

10. Heat from the sun stirs to the atmosphere, generating .

A. winds B. volcanoes
C. water D. frost
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Geology deals with the origin, composition, structure and history of the

- W N e

earth. Tt has been divided into two major divisions. physical and historical ge-
ology. Physical geology treats the earth’ s composition, its structure, the
movements in and upon the earth’ s crust and the geologic processes by which

the earth’ s surface is, or has been changed. Its more important specialized
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branches include mineralogy, the study of minerals; petrology, the study of
rocks; structural geology , the study of earth structures; geocherpist:y , the study
of the chemistry of earth materials; geophysics, the study of the physical be-
havior of earth materials; and economic geology, the study of economic pro-
ducts of the earth’ s crust and their commercial and industrial application. His-
torical geology deals with the origin and evolution of the earth. Its subdivisions
include paleontology, stratigraphy and paleogeography.

Geology relies heavily on other basic sciences. Astronomy has provided
information adout the earth’ s origin and its place in the universe. Chemistry
is used to analyze and study earth’ s rocks and minerals, and the principles of
physics are used to explain the physical forces that affect the earth and the re-
action of the earth materials to these forces. Biology has provided a better un-
derstanding of prehistoric plants and animals and how they developed through-
out geologic time.
 ETIREFANE (ATERF
. RRER
1. The crust of the continents and ocean basins ;

a. is characterized by about the same thickness and composition.
b. may not be realistically compared.
¢. have a markedly different composition and thickness (oceanic crust be-
ing much thinner and more basic).
2. Oceanic crust and continental crust,
a. have virtually identical physical properties.
b. have significantly different physical properties.
c. cannot be compared because of the inaccessibility of the ocean floor.
3. The heat present in the earth’ s interior is:
a. aremnant of that present at the time of its formation billions of years
ago.
b. transmitted by solar energy (the lunar input is very small).

¢. generated by radioactive decay.
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4. Differential vertical displacements of the earth’s st:
a. are of the same amount at any one time on both land and sea.
b. are related solely to seismic events. L
¢. occur due to a variety of causes, and in differing amount at any one
time.
5. The thermal gradient present in the earth’ s crust and mantle is best ex-
plained as due to:
a. gradual cooling from a primordial molten condition.
b. the effects of Permian insolation.
c. insolation prior to the development of protective cover of land plants.
d. radiogenically generated energy.
6. Differences in gravity measured at the earth’ s surface are best explained
by:
a. concluding that the value of gravity varies erratically on the earth’ s sur-
face.
b. that rocks with differing mass are present near the earth’ s surface.
¢. the different instruments used for making the measurement have not
been properly calibrated.
7. The strength of rock buried in the earth’ s crust.
a. is unaffected by increase in temperature.
b. is increased by raising the temperature.
¢. is decreased by raising the temperature.
8. The geothermal gradient is present because;
a. heat is being continually supplied {rom radioactive decay and lost at the
earth’ s surface.
b. surface rocks do not transmit heat as readily as those in the upper mantle
or deeper crust.
c. of the large amount of heat used during photosynthesis.

9. The mohorovicic discontinuity is commonly taken as the boundary be-
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tween ;
a. continents and ocean basins.
b. alpine chains and karst.
c. the crust and upper mantle.
10. Most magmas that come to the surface are thought to originate;
a. in mantle part of the earth’s interior.
b. in core part of the earth’s interior.

¢. in lithosphere part of the earth.



