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: LESSON O

dr TEXT

GEOLOGY AND THE SEARCH FOR PETROLEUM

S

Geology is a natural science. With it men can discover all kinds of useful minerals. Geology
studies the earth. But of the three spheres, the atmosphere, the hydrosphere and the lithosphere,
it only directly studies the lithosphere. @ It studies the composition and distribution of material in
the earth’s crust. It studies also the formation, changes and development of rocks and minerals in
the earth’s crust.

Geology is a very complex science. There are many branches in geology. Mineralogy is the
science of the minerals. Petrology is the science of the rocks. Geomorphology deals with the ori-
gin of landscapes and changes in them. @ Historical geology traces the evolution and development
of the earth and of the animals and plants on it. ® Stratigraphy studies the sequence of the rocks in
the earth’s crust. Peleontology deals with the ancient animals and plants. These are just a few of
the most important branches of geology.

Geology is a very important science. We depend upon geology for the discovery of mineral
deposits needed by the various industries. ® A lot of minerals are used as fuel and raw materials. ©
Without them industrialization is impossible. Minerals are also used as fertilizers in agriculture.
China is very rich in mineral deposits of all kinds. The study of geology will help us to discover
them.

Petroleum (rock-oil, from the Latin petra, rock or stone, and oleum, oil) occurs widely in
the earth as gas, liquid, semisolid, or solid, or in more than one of these states at a single place.
Chemically any petroleum is an extremely cofnplex mixture of hydrocarbon (hydrogen and car-
bon ) compounds, with minor amounts of nitrogen, oxygen, and sulfur as impurities. Liquid
petroleum, which is called crude oil to distinguish it from refined oil, is the most important com-
mercially. It consists chiefly of the liquid hydrocarbons, with varying amounts of dissolved gases,
bitumens, and impurities.

. Petroleum gas, commonly called natural gas to distinguish it from manufactured gas, con-
sists of the lighter paraffin hydrocarbons, of which the most abundant is methane gas (CH4).®

The semisolid and solid forms of petroleum consist of the heavy hydrocarbons and bitumens.
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Geology plays an important role in the search for oil and natural gas. Four prerequisites are
necessary for oil (and gas) to accumulate in commercial quantities in an area: (1) The oil origi-
nates in a source bed, and a marine shale, once a black mud rich in organic compounds, is
thought to be a common source rock.® (2) The oil then migrates to a permeable reservoir rock,
and to do this it may travel for long distances both vertically and horizontally. ® Qil cannot move
through the tiny openings of the shale source beds rapidly enough to be extracted profitably. (3)
A nonpermeable layer must occur above a reservoir bed. Since oil is lighter than water, it tends to
move upward through openings and cracks until it encounters impervious beds that it cannot pene-
trate. The oil may then accumulate beneath the impervious layers. Some gas occurs in solution
within the oil, and if enough is present it separates out to occupy the uppermost region of such a
trap. ©(4) A favorable structure must exist to concentrate the oil and anticlines, salt plugs, and
faults are common examples. A fault zone may itself be impervious, or faulting may have shifted
an impervious bed so that it now blocks a reservoir bed. Stratigraphic traps tend to be more diffi-
cult to locate and may form where tilted reservoir beds are overlain unconformably by impervious
layers or where the reservoir beds become thinner up-dip and wedge out within enclosing impervi-
ous beds. Thus oil that was once distributed in sparse amounts throughout a very large volume of
rock may now be richly concentrated within the uppermost portions of favorable reservoir rocks.

The task of the geologist is the location of promising structures in regions where rocks are fa-
vorable for the occurrence of the other prerequisites. ® Drilling a hole is then the only known

method of determining whether or not oil is present in the structure. ®

6 NEW WORDS AND SPECIALIZED PHRASES

geology [dzi'slodzi] n. HuJR;HUFR 2 mineralogy [ imina'reelodzi] n. B 4%
petrolenm [ pi'trouljom] » . A8, M petrology [ pi'troladzi] n. HA ¥
natural science B SRE}F geomorphology [ dziromo:'foladzi] n. HLEH %,
mineral [ 'minaral]* n. 09, 5°F . B4 B
#9; JToHLEY origin [ 'oridzin] n. B, BH, &EH
sphere [sfia] n. B ;X landscape [ 'leendskeip] n. HFE
atmosphere [ '®etmasfia] n. KX, KA [, X | historical [his'torikal] a. F S, Fi ¥ E#Y;
RE BRI H
hydrosphere [ 'haidrasfis] n. K%, KB historical geology }b % %
lithosphere [ 'li0asfia] n. HHE evolution [ ive'lju:fan, eva'ljuifon] n. K&,
composition [ komps'zifan] n. AN, AR, 4 ek, #ik, EA
7, W5 stratigraphy [stra'tigrefi] ». H1)JZ % X 8
distribution [ distri'bju:fan] n. 7347, 5 AC 2
crust [krast] n. Hi5% sequence [ 'sikwons] n. BF, KF, BFE
formation [ for'meifan] n. W 52, 4 paleontology [ pzlion'toladzi] n. BrA42¥
branch [branef} . [ 8108, 3%, 807 | deposit [di'pozit] n. B B M LEY .
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(fF) IR
mineral deposit VR WK
industrialization [in dastriolai'zeifan] n. Lok
tk, Pkl
fertilizer [ 'faitilaiza] ». AEBRI(FLHE b2 AE%D)
rock [rok] n. &6, Ak
rock-oil (= rock oil) n. fH
semisolid [ ;semi'solid, semai'solid] a. - &
8 n. EE
mixture [ 'mikstfa] n. IRE,IBEYW
hydrocarbon [ 'haidrou 'kasbon] n. &, B E 1L
G R
hydrogen [ 'haidrad3an, 'haidridzan] n. &
carbon [ 'kaben] n. B
compound [ 'kompaund] n. W&, B &Y,
2E5W
nitrogen [ 'naitradzen, 'naitridzan] n. &, AR
oxygen [ 'oksidzan] n. &, &S
sulfur ['salfa] n. i, B
impurity [im'pjusriti] n. &5, IRH&Y
crude [krud] o . H&, RIMLH, RAM, K
H
crude oil JRTH
petroleum gas £1/H <
natural gas KRS
distinguish [ dis'tingwif] ot . X5, #E5
bitumen [ 'bitjumin] n. &
paraffin [ 'perofin, 'perofin] n. G, ALK
12, 8z
methane [ 'miein] »n. H4E, BXK
prerequisite [ 'pri‘rekwizit] n. JoHRRF
accumulate [o'kjumjuleit] v. B, HEM
bed [bed] n. 2, ¥IK
source bed 1RIRIZ, HME, £ H(H)
=
marine [ma'rin] a. M LAY, R IEAW
shale [Jeil] n. T, IBE, BiRE
marine shale {FAH VL&
black mud F£iB, B R TE

organic [o:'genik] a. AHLE, EHM, ZEHH
organic compound H L&Y

source rock U5 &, B &, EmE, WG, <
J5

migrate [ mai'greit, 'maigreit] vi. 2%, T8,

2]

permeable [ 'paimisbl] o . KM, W& &R,
RBEER

reservoir [ 'rezovwa:] n. AR, R, MR,
PME,

reservoir rock &S5

extract [iks'treekt] oz . $2H, #H

profitably [ 'profitabli] ad . H Fl#h, 5 2% 1

nonpermeable [ 'non'paxmisbl] a. A& FER,
AFEKE

reservoir bed iR, 2, BWE, EE

impervious [im'pavjes] a . NEEH, BHTY
impervious bed IEBER

solution [so'luyfan, so'ljufan] n. YEME; VAW

occupy [ 'okjupail »t. £, 5 1%

uppermost [ 'apomoust] a. B &M, & L&
B ;B EEA

trap [treep] n. B, & WA E

concentrate [ 'konsentreit] v. R H; B H; ik
48 o. WHEH

anticline [ 'zntiklain] ». H#H

salt [soilt] n. £k o, &3hH
salt plug ¥,

fault [folt] ». BT, Wi, B4E
fault zone Wi B, WrHF

block [blok] vz . PHLEE, EE

stratigraphic [ streeti'greefik] o . HEH), HZ
2
stratigraphic trap 2B A

overlie [ jsuva'lai] (overlay [ jsuva'lei]; overlain

I

i

LESSON

1

[ouva'lein]; overlying [iouva'laiig]) vz. X
® bm, kE bH,BEAE- BH
unconformably [ 'an-kon'formoebli] ad . A
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up-dip [ 'apdip] ad. A L& H sparse [spas) «. F/VHY, BHLHY
wedge (wedz] vi. AN n. 8, BIEK, B | richly [ 'ritfli] ad . EEH, FHH
1= promising [ 'promisin] o. HHFEH, HiEZFH

enclose [in'klouz] vr. ®H, E{¥;B{E

@ 1p10Ms AND EXPRESSIONS

all kinds of & FF&HEH to distinguish A from B #Z A A1 B X 5| F
to deal with 4238, FF 50 MFE; 8 K 5-- 5 | to consist of 35, By AR, B WAL
to depend upon X5, BLR T to play an important role in... 7E--- FEEE
to be rich in & T8, FEM, & BEE | EHEH
w 8] both...and... NE---TTH- ;- F- B HH
g 4 of all kinds & P& H Y

- @ NoTES 10 THE TEXT

. But of the three spheres, the atmosphere, the hydrosphere and the lithosphere, it only di-
rectly studies the lithosphere.
KB PRI of RN SHBHE, (E“ZE- "%, the atmosphere. . . the litho-
sphere 5Z the three spheres B[R 2%, FiF it f£ geology.
ERNEER AW, RSB KB EERX A ES, R A EH ARG,
- Geomorphology deals with the origin of landscapes and changes in them.
A], in them RAEE & M 87418, B changes; EH, them & landscapes,
AR E SR R I R B9 B R AL,

3. Historical geology traces the evolution and development of the earth and of the animals and

plants on it.
‘] the evolution and development & traces #J &iE, EHF A R IEE R EE, B
of the earth Ml of the animals and plants on it; it 4 the earth,
7RIV S IR R R LS AL R R
4. We depend upon geology for the discovery of mineral deposits needed by the various indus-
tries.
AIPEI A 4B for. . . industries 1E H AR5, B8 needed. . . industries &3 %43 7]
B 1R 15, 124 mineral deposits,
FEMEEL RIHKE T EL SR T U FEGT .
5. A lot of minerals are used as fuel and raw materials.
HJ¥, as fuel and raw materials g~ﬁ1§@%¥£iﬁ%@%ﬁﬁﬁﬂ’]£% minerals, 7} 7]
PRBE A LIEANR IR, as VE“1E R4l .
A GY TR VF BT AT R AR SRR R

6. Petroleum gas, commonly called natural gas to distinguish it from manufactured gas, con-



