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Lesson One

Text
The Earth (1)

From classical times it has been known that the earth is roughly spherical in shape. Actu-
ally, the planet is shaped more like a slightly flattened ball whose polar radius is about 21
km shorter than its equatorial radius. The average radius is 6371 km. The earth’s specific
gravity is 5. 5. It is 5.5 times as heavy as an equal volume of water. This specific gravity
is greater than that of any other planet in the solar system, but not appreciably different
from that of Mercury, Venus, and Mars. Because the average specific gravity of surface
rocks is only about 2.7, the material existing deep within the earth must have a specific
gravity well in excess of the 5. 5 average. Very likely, the material at the earth’s center has
a specific gravity as high as about 15.

The splendid photographs of the earth taken from space by the Apollo astronauts re-
mind us that our planet is more than a rocky globe orbiting the sun. Whispy patterns of
white clouds above the azure blue color tell us of the presence of an atmosphere and hydro-
sphere. Here and there one can even discern patches of tan that indicate the existence of
continents. Greenish hues provide evidence of the planet’s most remarkable feature: there

is life on earth,
THE ATMOSPHERE

We live beneath a thin but vital envelope of gases called the atmosphere. We refer to these
gases as air, “Pure air” is composed mainly of nitrogen (78. 03%) and oxygen (20. 99%).
The remaining 0. 98% of air is made of argon,carbon dioxide ,and minute quantities of oth-
er gases. One of these “other” components found mostly in the upper atmosphere is a form
of oxygen called ozone. Ozone absorbs much of the sun’s lethal ultraviolet radiation, and is
thus of critical importance to organisms on the surface of the earth. .Air also contains from
0. 1 per cent to 5. 0 per cent of water vapor. However, because this moisture content is so
variable. it is not usually included in lists of atmospheric components.

Each day, the atmosphere receives radiation from the sun. This solar radiation pro-
vides the energy that heats the atmosphere and drives the winds,

Distribution of solar radiation is one of the most important factors in determining the

various kinds of climate we experience on the earth.
THE HYDROSPHERE

The discontinuous envelope of water that covers 71 per cent of earth’s surface is called the
1
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hydrosphere. It includes the ocean, as well as water vapor, the water coutained in streams
and lakes,water frozen in glaciers,and water that occurs underground in the pores and cav-
ities of rocks. If surface irregularities such as continents and deep oceanic basins and
trenches were smoothed out, water would completely cover the earth to a depth of more
than two kilometers.

Water is an exceedingly important geologic agent. Glaciers composed of water in its
solid form alter the shape of the land by scouring,transporting ,and depositing rock debris.
Because water has the property of dissolving many natural compounds. it contributes sig
nificantly to the decomposition of rocks and, therefore, to the/develogment of soils on
which we depend for food. Water moving relentlessly down hill as sheetwash, in rills. and
in streams, loosens and carries away the particles of rock to lower elevations where they

—
are deposited as layers of sediment. Clearly, the process of sculpturing our landscapes is
primarily dependent upon water.

By far the greatest part of the hydrosphere is contained within the ocean basins.
These basins are of enormous interest to geologists, who have discovered that they are not
permanent and immobile as once believed, but rather are dynamic and ever changing.
There is ample evidence that the sea floors move, and that these movements have a direct
relation to the formation of mountains, chains of volcanoes, deep sea trenches and mid-
ocean ridges. In the ocean are collected the layers of sediment from which geologists deci-
pher earth history. Here also one finds mineral resources and clues to the location of ore
depo—si—‘csﬁeT'Séwhere on the planet. The ocean provides part of our food supply and has a
pervasive influence on the climate we experience.

(From Contemporary Physical Geology: An Overview of the Third Planet, pp6—7)

New Words and Expressions

1. classical ['kleesikal] a. 4 0Y; HHH 1/
2. spherical ['sferikal] a. EK#y; BHIEM 13. atmosphere ['etmasfio] n. K<; KAE; =
3. planet ['plenit] n. 782 =
4. gravity ['grevitil n. By 51J7; MRS A 14. hydrosphere ['haidrasfia’] n. 7KB&E
specific ~ HH 15. patch ['pat{] n. #-H: #hEe
5. mercury ['makjuri] n. K& hlf tan [teen] n. IEHE; EHE
6. venus ['vines] n. £ & 17. greenish ['grinif] a. BEE&AM
7. excess [ik'ses | n. @, Wit S8, 38 JB8. hue [hju:] n. Hifs; ¥, W
in ~ of #if 19. vital [vaitl} a. e W FRWIE NN E
8. splendid ['splendid] a. 6H8. AUKAYs Ht SHHus LR, LY
WA . KM 20. argon ['agon] n. H
9. astronaut ['estrenot] n. FE TR 21. minute [\’m’;i"nju:t] a. WUMH: AN A2
10. rocky [rloki’ a. &4089; BEM BHY
11. whispy [‘hwispi] a. WA 22. ozone [‘ouzoun]| n. &%
"13/ azure ['mzo) a. REGOH; H&M: L0 23. iethal ['11:991’]?.# ﬁﬁi By

*
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24. ultra.\ing\t Ualtra'vaialit] a. $4hH; Eohek 32. sheetwash ['fitwof] n. Fift; B nfil
_ iy \‘y rill [ril] n. /DT B
25. irregularity [iregiulleritil n. PRI REF 34. sculpture [s'kalptfa_ vt. Zli@
26. trench [trent[] n. ZE{; #1159 35. immobile [i'moubail] a. AFH#; &R #
27. exceedingly [iksidipli] ad. ARugHh; JEFH 1E#
28. geologic [d3ia'lodzik] a. #IREY 36. dynamic [dai'nemik] a. FEZIAY; 3EM
~ agent MUFEH 37. ample ['®mpl] a. EHBH; RIH; BRH
29. alter [‘o:lta] vi. PXA; &3 \38. pervasive ['pa () vasiv] a. KM EiE
0. scour [ISkE_E,?] v s IR, 42 iz}
v31. relentlessly [ri'lentlisli] ad. FLtH# 39. dec‘i’p:‘l:fr [di'saifal vt. %ﬂ

Notes to the Text

1. In the ocean are collected the layers of sediment from which geologists decipher earth
history. TEMV, TER T 5% 2 R DI HEWT SR R DAL /= .
F234h), F15H the layers of sediment.

2. Here also one finds mineral resources and clues to the location of ore deposits elsewhere

on the planet. XBE#E AfIRAT =REMT KERO G,

Word Building
Word Composition (i8] 8 40 &)

(. ,

ﬁ%ﬁiﬂﬂ"l?ﬂ;&ﬁﬁ‘*%ﬂ’ﬂﬂﬁﬂﬁﬁa NI Y A B X SR AT oA . AR
RHMAS IR RansEs, SmERARNS Y, KRR ESICHER—FER Tk
EREMM—EBEBER., AXHEFRICZ®RE, $eRRE—R=, MEFENY
R, FHTHRETHEEEEPHNER KRBT, AERSRELERBTES.

T E AR I B ] R FEIFRICAHABE — R EN A

1. EiEWiEAE

ARBIERFNEER, PR LAMEEXHET, WHEE (word-element) . &
MARBIAY—/IRS, CEFATEEE-EMNEN, NEAXHAEXRE, BIAERTMN
= ZSCIP'E: A1l

— AN RIFEEAHEMEIRERAPREEARMER . % workers (TAND XMHEE. 7]
PAAr i work, B RA BIX AR B 3R] AL, BROFIRIAR s MR E B-er, ERTIAILAIAT N 2K
HEX; WBEH-s BiFEAZ (inflexion), ERE—EWBEE XL, EXEELWIHNE
FOAEENAT R . — MRV, AiaiA R R iR BALSH M HREES, bEREE RS,
THEFRRAWIEERXR, PEAMAQE/RER. ShiRlleE. BARMBIHAN LR,
BER%,

2. WENAIRE 2

FEMEA RN, o hARAER GUATRE MIREFER (iR
A E) . ENERPEHPESHE SR, ARFARE—MAYRREHEHEL, B2
—MARBREN RS . F—HRER (cognate words) BH, AR BRANESRE L. [

3



TR ER R R — AR TR A kiR, EREBX EEEBRR, W8 TE8s 0. s
PR ET#EARERGE L, B, $RGEARE LRFSWIHREN -~ EEH
T

FER AR ARRHER: —FRIEEARTREERT TR REEE R, X R
MAMAEZ, FERIEPRAREFILEA, BT LA N EE, W act (BHE), man
(WO« sun CRIE) %5 B—FMELRABREFERBRALGHTUABIBAGTS?, FERBF
4, . central (H.#9), excenter (#pF.0»), concentrate (£ 9), concentric {70
f9). epicenter (B, B H XL A Z PHIFER centr (FF “HL” HEIO, EITH
REE LB HEET .

PR R ARSFIEL LRI, wallBEMERLINARMK K EN—FEE. [
WMERGHEESHAR, FEABH K LHLBMME L, WA ER R T
(stem), Fj& L a13hia] love fiR1H & lov, idF & love; J5# H. modify, iR# % mod, id
T & modi, JEHE-Ay.

TRTAR A #E 1R) fR 4 — R A IE T . R TR R O R AR M AR A A B R . BT
reader (£#), readable (P[[REH)) . reading (EH) X—HIAE, FRFR—EBVITH.
XANE XX —HiAKE S RESEFN, TR T NEEE MR F AR S E R R A
[, &FEAREMEL. HFAEREEA R, FFPRIE SRR,

AR R HEEA R, HNWEFREESR. REFMERGFTLIEKRBN &
i &5y, A& U AR A S, X Y e IR A B

A (affix) BHFHEWAMET D NS (prefix), B (suffix), ¥ (semi-
suffix), F4 Gnfix) PO,

FFiH & &XRIFAR UL EEIHBREE RBTEIL, BEUSILEFINE.

Exercises

1. Question for review;
1) What is the general shape of the earth?
2) What is the atmosphere composed of ?
3) What is the hydrosphere?
4) Why must the material existing deep within the earth have a specific gravity well
in excess of the 5.5 average?
5) Where does the greatest part of the hydrosphere exist?
2. Complete the following sentences by choosing appropriate prepositions given below ;

in, on, behind, at, with, above, in front of , under, as, around

1) The earth is slightly flattened ___ the poles.

2) You might think of the earth  being constructed much like a baseball
a two-layered cores, a thick layer _ the core and a thin skin __ the sur-
face.

3)The outer core is believed to be composed mostly of iron and nickel ___ a molten

4



state a very high temperature.

4) The most common element  the crust of the earth is oxygen.
5) The mountainis 2.5 miles _ sea level.

6) There is a yard  the house, and a garden it.

7) There is a bridge the river,

3. Choose the correct form from the alternatives in brackets for each of these sentences
1) The earth which we  on is a ball of matter about 7927 miles in diameter. )
(are living, have lived, live)
2) The earth  round the sun.
(is moved. moves, moved)
3) The earth _ of three parts.
(is consisted, consists, Is consisting)
4) What  the earth made of ?
(is, are, was )
5) The atmosphere  of oxygen and nitrogen.
(is composed mostly, is consisted mostly, has been made up)
4. Choose one of the following adverbs for each of the sentences below .
generally, perfectly, presently, heavily, regularly, actually, nearly, probably
1) I am coming
2) Itis  eight o'clock.
3) ____ speaking, it is not cold here in winter.
4) It will _ rain tonight.
5) The earthisnot __ round.
5. Translate the following passage into Chinese:

The discontinuous envelope that covers 71 percent of the earth’s surface is called
the hydrosphere. It includes the ocean, as well as water vapor, the water contained in
streams and lakes, water frozen in glaciers, and water that occurs underground in the
pores and cavities of rocks. If surface irregularities such as continents and deep oceanic
basins and trenches were smoothed out, water would completely cover the earth to a
depth of more than two kilometers.

6. Translate the following sentences into English:
1 #2Egil i ERE JLEAM .
2) WEkey BT E A E. (lithosphere)
3D MEEREBAKRBMIBETHRE 4~10 KH,
4) KHMZEREMBREE ERIEATFHRREMNREENHE.
5) KRB R i 1 5o st 2R B R AR 3R 20 i UL .



Reading Material
The Earth (1)

THE LITHOSPHERE AND THE “SPHERES” BENEATH

Somewhat like the concentric shells of an onion, the solid earth is composed of a series of
layers. As will be described ir a later chapter, the existence of these layers has been de-
duced from the study of earthquake waves which have passed through the earth. At the
surface is the thin outer shell known as the crust. The base of the crust is defined by a
plane below which the velocity of certain earthquzke waves is significantly greater than in
the rocks above. A plane of this kind is called a seismic discontinuity, and the seismic dis-
continuity at the bottom of the crust has been named the Mohorovicic discontinuity after
its discoverer,

The crust of the earth really consists of two kinds of rock, each with its own distinc-
tive general composition, thickness, and density. The continental crust has a composition
somewhat similar to granite, has a relatively low density, and ranges in thickness from
about 35 to 60 kilometers. The crust beneath the ocean basins is somewhat denser, rarely
exceeds 5 km in thickness, and is composed of blackish rocks similar to those that form the
Hawailan Islands.

Ry analogy to the fleshy layer that secretes the hard shell of a clam, the layer beneath
the earth’s crust is called the mantle. The mantle has not yet been penetrated by drilling.
but earthquake data indicate that it extends from the base of the crust to a depth of about
2900 km. It comprises nearly 83per cent of the earth’s volume. At the base of the mantle
is yet another discontinuity that serves as the boundary between the mantle and the core.
Geophysicists have recognized two parts of the core: a liquid outer zone and a solid inner
core. Both parts are believed to be composed mainly of iron and nickel. As we have noted
earlier, the specific gravity of the earth as a whole is greater than that of the common rocks
making up its outer parts. Thus, we may conclude that the material of the core is indeed
heavy.

Two additional terms for upper zones of the earth’s interior have come into wide usage
because of their relationship to the movement and evolution of the crust. For example.
there exists a layer of the upper mantle, beginning at depths from about 60 to 120 km, and
extending to 650 to 700 km in which the velocity of earthquake (seismic) waves is distinct-
ly lower. Geophysicists believe that seismic waves are slowed in this area because it is
composed of relatively weak material, which is possibly able to flow plastically. The zone
has been named the asthenosphere. Above the asthenosphere is a more rigid layer that in-
cludes, not only the crust, but an uppermost part of the mantle as well. This cooler and
more solid layer is called the lithosphere.
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MAJOR FEATURES OF THE CONTINENTS AND OCEAN

It requires only a quick glance at a map of the world to become convinced that the most
conspicuous elements of the earth’s surface are gontinents and qcean basins. Both conti-
nents and ocean basins contain distinctive geologifc features that have developed in response
to particular geological processes. For example, the major features of continents are stable
regions and orogenic belts. As is suggested by the name,stable regions are parts of the con-
tinents that are no longer disturbed by the kind of geological forces that tend to distort
rock layers and raise mountains. Plains and plateaus are characteristic of stable regions.
Orogeny means mountain building, and thus orogenic belts are zones in which great thick-
nesses of layered rocks have been strongly compressed, altered, and raised into lofty moun-
tain chains.

P

Because of a lack of information. the ocean floors were once considered to be rather
featureless plains. Actually, they exhibit a variety of major features. Around the cdges of
the oceans are the submerged ’rg_@rﬁgiis_of the continents called continental sheli¢s. The
shelves are of enormous importance because they contain many offshore oil traps. .1s well
as deposits of sand, gravel, oyster shells, and diamonds. They are bounded seaward by the
steeper continental slopes which in turn drop off into less steep continental rises.and even-
tually into the abyssal plains rising above the floors of the abyssal plains in the Atlantic.
Pacific, and Indian oceans are perhaps the most impressive features of the ocean basins.
These features, called midoceanic ridges. tower over 3500 meters above the sea floor. In
contrast to the ridges, the ocean floor is cleaved by long narrow earthquake prone.deep sea
trenches . The Marianas trench in the western Pacific descends to the awesome depth of
11, 034 meters below sea level,

The world-encircling mid-oceanic ridges, the deep sea trenches, and even our great
mountain ranges are neither haphazardly formed nor randomly located. These features are
manifestations of a dynamic unifying process called plate tectonics. Plate tectonics is a con-
cept that explains the formation of new oceanic crustal material along the mid-oceanic
ridge. the migration of the newly produced ocean floor away from the ridge, and the ulti-
mate descent of that material into the mantle along zones marked by deep sea trenches. It
1s an exciting concept that cannot be fully appreciated without knowing more about earth
materials.

(From Coutemporary Physicul Geology: An Overview of the Third Planet, pp8—12)

New Words and Expressions

1. concentric [kon'sentrik ] a. & ~.O 8 [RS8 | B Yk ay
8 Songmit l ~ discontinuity BLE T H A AN E S
2. seismic ['saizmik_ a. HiER)  Leadmet . 5. granite ['greenit | n. R E:

6. Havﬁiian [ha!'waiten} a. HREHN
~ Islands - H i FH B

crust [krastl n. HUFE

4. Mohorovicic [mouhou'rovisik” n. (A %) HE



7.
8.
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17.
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13.
14,
15.
16.

18.
19.
20.

analogy [a'neeladzi] n. H#l; 2cHE

fleshy ['flefi] a. BPIH: AERER

secrete ['sickrit] vt. #EE

Mklmm] n.

mantle [meentl] n. Hip@

geophysicist [d3i (1) ou'fizisist] n. HiERYFE
E2 4

plastically [p'lestikali] ad. B8 ; ¥¥EH
asthenosphere [o'%enasfio] n. EKFE
lithos};here ['liBousfia] n. AHHE
conspicuous [ken'spikjues] a. A BH; T &
i}

orogenic [owra'dzenik] a. FILH

~ belts & LHF

orogeny [o'rodzini] n. iEiz3), f#ILEH
RER, WEH
continental [konti'nentl] a. K Hify
ARG S BEHA

lofiv T'afti] a.

~ shelves

21,
23.  abyssal [‘abisal] a.
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24.
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25.

26.

27.
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gravel [graeval] n. &; B4

oyster ['oista] n. 3tEF; W

HME . AT W

~ slopes

~ rises

~ plain HFFK

cleave [kliiv] vt. B¥, BEH

prone [proun] a. B F-#; &--HIAH
Mariana [meari'eena] n. 5 H 4

~ trench EHH %Y

awesome ['oisam] a. A EBP

«28¢ haphazardly [hephezadli] ad. 1EEH#

29.

30.
31.

manifestation [meenifes'teifan | n. B ; ME;
£ RA

unify [junifai] vt. %—; —%; # &
plate [pleit] n. 7,

W &

~ tectonics



Lesson Two

Text

Common Minerals

QUARTZ

The mineral quartz is one of the most familiar and important of all the silicate minerals. It
is common in many different families of rocks. As mentioned earlier, quartz represents the
ultimate in cross-linkage of silica tetrahedra; it therefore will not break along smooth
planes. In quartz, the tetrahedra are joined only at the corners and in a relatively open ar-
rangement. It is thus not a dense mineral,but it is quite hard because of the strong bonding
in its framework structure, When guartz crystals are permitted to grow in an open cavity.
/ A —> _ .

they may develop the hexagonal prisms topped by pyramids that are prized by crystal col-
lectors. More frequently, the cr}it!f%gggs cannot be discerned because the orderly addition
of atoms had been interrupted by contact with other growing crystals.

Such minerals as chert, flint, jasper, and agate are varieties of a form of quartz called
chalcedony. Chalcedony is composed of extremely small fibrous crystals of quartz. The
crystals are so tiny that their study often requires the use of an electron microscope. Spaces
between the small crystals are usually occupied by water molecules. Among the varieties of
chalcedony, chert is exceptionally abundant in many sedimentary rock units. It is a dense.,
hard, usually white mineral or rock. Flint is the popular name for the dark gray or black
variety of chalcedony much used by stone-age humans for making tools. Jasper is recog-
nized by its opaque appearance and red or yellow color derived from ironoxide impuritics.
The term agate is used for chalcedony that exhibits bands of differing ¢ Jlor or texture.

There are many other varieties of quartz minerals than those briefly mentioned here.
THE FELDSPARS

Feldspars are the most abundant constituents of rocks, composing about 60 per cent of the
total weight of the earth’s crust. There are two major families of feldspars: the orthoclase
or potassium feldspar group which are the potassium aluminosilicates, and the plagioclase
group, which are the aluminosilicates of sodium and calcium. Members of the plagioclase
group exhibit a wide range in composition—from a calcium-rich end member called anor-
thite (CaAl,Si,0;) to a sodium-rich end member called albite (NaAlSi;),). Between these
two extremes, plagioclase minerals containing both sodium and calcium occur. The substi-
tution of sodium for calcium, however,is not random but rather is governed by the temper-
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