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CHAPTER ONE = PARTS OF DYNAMIC GEOLOGY
(B 1)

Lesson One

The Earth

B0 L R A1 R

The Earth %&a nearlyi-sgilerical planet. It has a circumference of approxim ely 25000 miles
(40000 km), a polar diameéter of about 7900 miles(12714 km), and an qut rial diameter of
7927 miles (12756 km). %

The three main units of the Earth’s il@’grLr are core, mantle, and crust. The diameter of the
core is about 4300 miles (6900 km) , and ilt"on is probably its chief ingi%i'jilent. The core consists
of an inneppart that seems solid and an outer part that appears fluid'. The mantle is nearly 1800
miles ( 2900 km) thick and makes up about 84 % of the vold?rl‘é of the Earth. Since the volume of
the core is about 16 %, the crust actually makes up a very small ;gl;iof the earth as a whole. The
mantle and crust are solid except for relatively small masses of ﬁagma that develop occasionally
within a few tens of miles of the surface.

On the average, the crust beneath the continents is about six times as thick as beneath the
ocean floors — approximately 20 to 25 miles (32 to 40 km)vs. 3 to 4 miles (5 to 6.5 km).
However, the continental crust is much thi an average beneath the great mountain belts®.
As the term has been used recently, the lithosphere is the solid outer shell of the earth, about 35
to 60 miles ( 50 to 100 km) or more in thickness’. :

The rogk most abundant in the upper part of the crust beneath the continents appears to be
similar to gra in chemical composition and specific é:avity(Z. 7)*. A heavier rock, probably
e (o Banal i chidmmical composition and specific gravity (3.0), is thought to underlie the
floors of the oceans and also the granitic rocks of the continents. Thus the two — part continental
crust differs fundamentally from the one — part oceanic crust; in fact, the difference accounts for

the existence of continents and ocean basins. *ﬁ\‘%m : Tﬁ,‘zm

" The upper surface of the crust may be covered by water, by unconsolidated sediments, by soil

and ve§1 tion, or it may be ex%&ed at the surface.

Special  Words

1. spherical ['sferikal] a. EREH 7. interior [in'tioria] 2. MW
2. planet ['plenit] =n. TEB 8. core [ko:] n. M
3.. circumference [sd'kamforens] =n. [BJH 9. mantle ['mentl] n». Hui@ Cnﬂ S’( = %ﬁ)
4. polar ['poula] a. (FEIL)HRHY 10. ingredient [in'griidiont] =». (B&WH)KS
5. diameter [dai'eemite] =n. HA2 11. inner ['ina]l a. WEHY
6. equatorial [ekwd'torial] a. FRIEM 12. magma ['megma] n. H¥
———
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13. continent ['kontinent] 2. K[ : 17. basalt ['baesolt] n. Zitp
14. belt [belt] =». #F, Hud 18" unconsolidated [ ankon'solideitid] . RE4EH
15. lithosphere ['ligaisfisa]l n. HAME 19. sediment ['sediment] =n. VLT

16. granite ['grenit] »n. HRE
o SRS ¢
Special Phrases
specific gravity AEXT 2 B
Notes to the Text

1. the core consists of an inner part that seems solid and an outer partthat appears fluid.

HuA% B N SN R L, R SRR B, SNELFRTLA

AR E—H A8, ¥ that seems solid 1 that appears fluid B4~ 18 W], 43 5145 1 BT
M B an inner part fll an outer part;fi an inner part fil an outerpart 4 311748 1& consists of )&
Ho

2. However, the continental crust is much thicker than average beneath the great mountain
belts. ¢

@%E%Mﬂ%lﬁ@k%&%ﬁEEE%¥ﬁE§ﬁﬁ§o

Z/a] 41, beneath the great mountain belts J& 1 B 4 /) B L R 1E o

3. As the term has been used recently, the lithosphere is the solid outer shell of the earth,
about 35 to 60 miles (50 to 100 km) or more in thickness.

RIEE A B ARERLERNEL, ERWREEEL N 35~60 FE(50~100 22 8) 5
Ry R E R Ah5E

As the term has been used recently YEfi N8, -

4. The rock most abundant in the upper part of the crust beneath the continents appears to
be similar to granite in chemical composition and specific gravity (2.7).

FERH TR L3, BB 2 MR A B (2. 7) BB F R ENE A

most abundant in the upper part of the crust beneath the continents ¥ 2185515, 1E €18,
&4 1% the rock,

AR E B, B AT RN AR (@A) Z 5. Flm.

Geologists have gained information useful in interpreting the geologic history of ancient

sedimentary rocks.

R FIRAB T B TR o VTS M JBUSE 77 T Y AR
| Answer the following questions according to the text

. What are main units of the Earth’s interior ?
. Which unit is the smallest in the volume of the earth ?
What is the core’s chief ingredient ?

What are the differences among the crust, the mantle and the core ? -

wn A W N =

How do you understand “the lithosphere”?



Lesson Two

Movements of the Earth’s Crust
(# 5T = 3h)
,We have seen that such denuding agents as rivers and streams, ice, wind, and the

atmosphere are continually wasting away the present land surface and transporting the material to

the sea. Now it is obvious that if nothing occurred to upset this arrangement the land would be

/
worn down to sea — level, the sea would be filled up, and all erosion and deposition would ceaseﬁzt,

but we know that this has not been the case. In studying, for example, Hutton’s unconformities
we see that areas of land have been worn down on several occasions during their history.
Moreover, we know that material has been deposited up to several miles in thickness. Such planed
—down surfaces, called “peneplains”, do occur in several places, and they have been produced
many other times in earth — history'. It seems, therefore, that there has been an intermittent
uplift of the land and subsidence of the sea going on. As one land surface is worn away new lands
are elevated, so that they in their turn will be eroded and carried into the sea.

What evidence have we that such elevations and subsidences have actually taken place?? Let
us first consider those, movements which we know have occurred within our own times.
Admittedly such movements will be very small — in fact, beside the gigantic movements we have
come to expect in geology, almost negligible’. However, it must be remembered that nearly all
geological processes are the result of an “infinity of increments” ?\/@‘ﬁ“%‘b"

There are two kinds of movement, fast and slow. Fast earth movements which have taken
place within our own lifetime are well known mainly because of their spectacular results. They are
called earthquakes. The earth is a rotating globe, and as such is in a staﬁ of gei'cﬁe equilibrium®*.
lzerioc_iigily‘ t ‘ri»ﬁ).f 12;3 a movement, perhaps a %&ping, within the earth’s crust, and vibrations
are set up which' run across and through the st as a series of waves, frequently leaving

devastation behind them. After such an earthqua rents and cracks of great length may
4

develop and there can be no doubt that a large. numB&r of such moverzgeﬁt's would have a
considerable effect on the earth’s surface.

But there is also evidence that certain regions are undergoing, at the preseng time, a very
gradual uplift or subsidence. For example, Scandinavia is undergoing a slow tiltif?ﬁvement.
The investigation of this change was started by Linnaeus in 1749, when he measured the distance
between a large stone and the sea at Trelliborg. When examined 87 years later the distance had
decreased by 100 foot’. At Malna, in the south of Sweden, an old street was found below sea —
level. Investigations and measurements have been continued, and it is now decided that the
movement is not simply a sinking, but rather a tilting, for it has been found that Stockholm is
rising 6 inches per 100 years, and the coast still farther north is rising 3 foot per 100 years.

Other examples of such variation of sea — level have been found in other parts of the world,
perhaps the most famous being the pillars of the Temple of Serapis in Naples Bay®, which must

have undergone a very gradual sinking, followed by an uplift.




Geologically there is abundant evidence that the earth has never been still, but has for ever

been either undergoing elevation or subsidence. Since the earliest geological inguiries jt has been
' W e
een 1o

at 16000

«—
foot above sea — level in the Himalayas, and there is no doubt that these fossils, and the rocks that

known that marine fossils have been found distant from any sea. They have b

buried them, were once below the sea.

Special Words

lﬂe. [di'njuzd]' v. Rk 10. rotate [rou'teit] wv. JEH

2. upset [ap'set] wv. FT#EL 11. globe [glaub] =n. BRiE

3. wear [wea] v. B 12. equilibrium [iitkwilibriom] =. 4
4. unconformity ['anken'fomiti] n. AEH 13. vibration [vai'breifon] v. EZh

5. planed —down ['pleind'daun] v. #F|F 14. devastation [deves'teifon] =n. ERIR, BUAIE
6. peneplain ['pimiplein] »n. ¥R 3§

2% sugidence 'sabsidens, -si] v. © FIT 15. rent [rent] n. MO

8. elovation Teliveifsn] 'n.’ EFF 16.‘b;y_~[bei] n. WE
9. gigantic [d3ai'geentik] a. B k#y

= Phorreul

Geographical and Biographical Names

1. Hutton s (4% )

2. Scandinavia W Ry ARG

3. Linnaeus HE(N4)

4. Trelliborg : FEHRGhEL)

5. Malna SR ()

6. Stockholm $r P8 BF /R BE (14 )

7. Naples ARA B (H4)

Notes to the Text

1. Such planed — down surfaces, called “peneplains”, do occur in several places, and they
have been produced many other times in earth — history.

X R a Rl R TR, B — S B SCE7E, T EEHE BSR4
s

do #E3X BB EhiA, RARES A/ A, HA B SRR, slm.

He does look well. %ﬁhf%@;fﬁﬁﬁo

2. What evidence have we that such elevations and subsidences have actually taken place?

RATHE A UEHE P RAE B 9 5 & A X F B A T RETR 7

that such elevations and subsidences have actually taken place. 4 [7] {315 M\ /5], % B evidence,

AR A BULAE ALiE A, Bl

1) But there is also evidence that certain regions are undergoing, at the present time, a very

gradual uplift or subsidence.

2) :*- there is no doubt that these fossils, and the rock that buried them, were once below the



(FERE BT — that 5| FHRFALENE, JF—4 that 531 FHREENE],)

3. Admittedly such movements will be very small — in fact, beside the gigantic movements
we have come to expect in geology, almost negligible.

ToBE, X261z 3 SR AEH /N, T EL3Ebr B ER (11 BUAE B AR T0KH 9 o 5T _E AR B K2 3h
HEGER, JLFREA EER

we have come to expect in geology N & 1& M A], B BE T % RAXiA that, {4 the gigantic
movements.

4. The earth is a rotating globe, and as such is in a state of delicate equilibrium.

HBR R — A EFE BRI, B T AL F— R ) F RS

as such FRIX#E; E I ; BT,

5. When examined 87 years later the distance had decreased by 100 foot.

87 FFjE AR & AT, SLEE B 4858 T 100 3R,

when examined 87 years later T A K E, VEBT RRIE

“by + ¥UF BAFR TR U B S R R R

A is by 3 times longer than B. A b B K=1%,

6. -+ perhaps the most famous being the pillars of the Temple of Serapis in Naples Bay, **-

B 4 W VRt 2 AR ) 0 Vv L B W e R JLARAE

MR 4318] being #4 LAY IR SZ FAE G, T SL RS H R — AN Il KRS &R SRR (FE
HBEERE) E—A4rE JEA R BE A E RS EE. RS TRENE, H¥E
RARAT R HEBE B ] R RS, Bl .

1) Our work having been finished, we went home.

2) It being Sunday, the library was closed.

3) Time permitting, we'll visit the Summer Palace.

4) The children were making a snowman, hand red with the cold.
Answer the following questions according to the text

1. What happens to the land if nothing occurred to upset the arrangement ( for example,
weathering, erosion and transportation, etc.) ? :

2. What is a peneplain ?

3. Why is the earth in a state of delicate equilibrium ?

4. Who started the investigation that certain regions are undergoing a very gradual uplift or
subsidence ?

5. What does that marine fossil have been found distance from any sea mean ?

et e Sl i i, it .
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Lesson Three

Weathering
(Rt % A

Weathering is the breakdown of solid rock. Once a rock has been exposed on the surface of
the earth, no matter how hard it is, it will eventually be broken into particles or dissolved by the
forces of weathering'.

Mechanical weathering involves physical forces that disintegrate the rock. For examplé, many
rocks have minute cracks or fractures in them. When water in the cracks freezes, the ice expands
in volume and exerts enormous pressyre. This process, called ice wedging, fractures the rock.
Dust, soil, seeds, or p:ﬁ;l;;e %ﬁ‘en lown into the exposed natural cracks in the rocks, and
plants start growing. As the plant grows larger, roots extend downward, enlarging the crack and
fracturing the rock in a process called root wedging. Rocks are composed of many mineral grains.
When the rock is exposed to the sunlight during the day, each mineral grain heats up and
expands. At night, each mineral grain cools and contracts. ese daily cycles of expansion and
contraction exert enormous stresses between the indiviﬁt} ‘mineral grains, and the grains
eventually break out of the rock. These are just some of the many processes that weather a rock
mechanically.

Chemical weathering is the chemical breakdown
of rocks. Most surface and subsurface waters are
slightly acidic. As rainwater falls through the

atmosphere, it absorbs carbon dioxide gas to form a

weak acid ( carbonic acid) . Rainwater is weakly
acidic. Carbon dioxide gas in soil causes rainwater
Figure 3—1 A cuesta formed by the outcrop percolating through the soil to become even more
of a resistant rock layer acidic in the subsurface. Limestone, a very common
gh%&m) sedimentary rock, readily dissolves in weak acids’.
Not all rocks, however, are as s¥sceptible to chemical weathering as limestones. Most sandstones
are composed of quartz sand grains that are very resistant to chemical weathering. Chemical
weathering is promoted by water, and when the temperatufe is raised, chemical reactions are
accelerated. Because of this chemical weathering is more effective in warm, humid climates.
Some rocks are very resistant to weathering(sandstones or even limestones in arid climates) ,
whereas others, such as ws, l'l?adily break down. Where a resistant rock layer crops out of the
ground, a ridge, called a cues&?%s formed (Figure 3 — 1). Cuestas reveal the orientation of the

subsurface rocks in that area.

Special Words

1. weathering ['wederin]l =»n. RULIEH 3. exert [ig'zait,eg-] w©. M0
2. disintegrate [dis'intigreit] v.- 2% 4. pollen ['polin] 7. ¥
R
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. mineral ['minaral] 7.
. atmosphere ['@tmasfia] #.
. percolate ['pakaleit] . B

. limestone ['laimstoun] 7.

AN W B W N

()
KRR)

A RE

PR

. mechanical weathering

ice wedging

root wedging
oo

; mering.

. sedimentary rock

9. dissolve [di'zolv] v. &R
10. sandstone ['sendstsun] n. ®WFH
p—

—

11. quartz [kwots] =n. FAE ‘
Bt ) 1

12. cuesta ['kwesta] n.

Special Phrases

38 X ALAE
VKB R
REFER
Bk
o2 RALAE R

Notes to the Text

1. Once a rock has been exposed on the surface of the earth, no matter how hard it is, it will

eventually be broken into particles or dissolved by the forces of weathering.

—HEARBETHR, TRCERERE, 2K BURLIE #9508 sUBURL 2075 # .

no matter **+, AN oo , Aig -

%, 5l ik RIE N . Bl

Every substance, no matter what it is, is made up of atoms.

FHWR, TR ERA 4, # bR T, .

, J5 TH £ ] # what.who.when. where . which.how

No matter who takes up the matter for me, I shall be very grateful.

AR FRAL B (R 3, AR R

2. Limestone, a very common sedimentary rock, readily dissolves in weak acids.

ARE, REEN— MRS, BRESHBRTERT.
limestone, a very common sedimentary rock, 7£ 4%~ /5] 1 $§ 7] — ¥, i XA TR —iFEH#

i, R RFEALRR, EMNERFELE. Fim.
Jane Simpson, the author of “The Bridge”, is a friend of mine.

fil - FER —— EDHIEE, BRI PR,

Answer the following questions according to the text

What is weathering 7
What is called ice wedging ?

. What does cuesta reveal 7

wn B W N =

. Which stone readily dissolves in weak acids ?

. What is the difference between ice wedging and root wedging ?



Lesson Four

Erosion

GHl ot fE A

Erosional processes involve the transportation of the weathered products to a depositional
site. These processes include gravity, wind, glaciers, waves, and rivers. Gravity is effective in'
moving material downslope. The most common gravity movements are landslides, of which there
are two common types. Slumps are landslides that are easily identified as the slump moves
downslope in a coherent mass (a single block) (Figure 4 —1) . Earthflows move as an incoherent

( jumbleg g! mass (Figure 4 —2). If the earthflow contains considerable water, it is called a mud
flow." :

Figure 4 —1 A slump type of landslide Figure 4 —2  An earthflow type of landslide

Mudflows are relatively common in submarine e.:‘n\;i%\)\:}nents. There, a considerable amount
of loose sediment occurs on submarinemch as on deltas. Deltas are formed by the
deposition of loose sediments by rivers entering an ocean. During a large hurricane off the
Mississippi River delta in 1969, several offshore oil platforms %&ledl .%At first it was thought that
the large hurricane waves and high winds were dm&sihe? for the failure of the rigs. It
was later shown, however, that the hurricane waves caused large submarine mudflows that
flowed down the Mississippi River delta bottom, knocking the legs out from under the rigs
(Figure 4 —3). Since that time, it has been discovered that mudslides off the Mississippi River
delta often begin without initiation by a triggering event such as a hurricane. Because of the
instability of the sea bottom off the Mississippi River delta, a total of 23 rigs have failed and, in
an average year, 110 pipeline failures occur.

Windblown sand dune deposits are extremely well sorted and have formed some of the best
gas and oil reservoir rocks. Wind is effective as an erosional process only in arid areas where there
is little moisture to hold soil in place. Of all grain sizes, fine sand i?”th easiest for wind to pick up

vg;_i_t_)alows across the desert floor”. The larger — sized particles ( c%z?Ze sand and granules ) are
too heavy, and the finer — sized particles (silt and clay) mpﬁrtﬁ‘e above the desert surface
enough for the wind to have impact upon them. The fine sand is not suspended in the air; it moves
along the desert surface by a series of small hops called saltation. The fine sand is blown up into
the air about 1 to 2 feet above the desert surface and moves several feet in the direction of the

_.8_
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Figure 4 =3 Submarine mudflows causing failure

of a Mississippi River delta offshore rig

wind. As the sand grain falls back to the desert surface, it dislodges other fine sand grains that
saltate in the direction of the wind. Any silt — or clay — sized particles hit by the saltating sand
and propelled into the air are suspended in the wind and carried for great distances as dust storms.
Therefore, silt and clay are removed by wind storms, coarse m terial stays in place, and only fine
sand saltates in the desert, which results in the formation o e‘ﬁtremely well sorted sand dune
deposits. :

Glaciers are downslope flows of solid ice. Ice flows much like a viscous liquid when pressure
is applied to it. Several other materials, such as tar and salt, also behave like a solid in the short
term and flow like a vi\sc_ouqs li%ti(é\ in the long term. In cold climates, snow instead of rain falls on
mountains. As the snow builds'up,’ the weight of the overlying snow compresses underlying snow
into ice. Gravity pulls the ice downslope, forming glaciers. Glaciers are extremely powerful and
carry enormous loads of sediments, with particles ranging up to boulders in size>. The glacial
sediments often \:Erk their way through the glacial ice by gravity and blanket g surface of the

—_——
ground under the glacier with a thick deposit of loose sediment of widely ranging grain sizes called
I ————

a moraine. Today, glaciers cover only limited, rather remote, polar areas such as Antarctica,
Greenland, and mountain tops in Alaska. As recently as 10000 years ago, however, during a
colder period of time called the Pleistocene, or Ice Age, glaciers covered up to one — third of the
land area of the world. Enormous glaciers flowed across Europe, Asia, and North America.
Glaciers that formed in Canada flowed southward into the United States. As a result of this,
much of northeastern and north central portions of the United States are covered with 50 to 100
feet of loose glacial sediments. These moraines make petroleum prospecting difficult in such places
as the Michigan peninsula. Glacial debrjs covers rock qutcrops and does not conduct sound for
seismic prospecting into the deeper, und%i‘l@ﬁg‘ sediments. *\ g

Waves occur on the surface of the ocean and are caused by wind. Because waves are surface
features, they are effective in eroding sediments only along beaches where they wash ashore. As
waves break on a beach, water agitation suspends finer — grained silts and clays in the water to be

washed offshore where they are deposited in deep water. The sand is too coarse to be suspended in
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the water and is retained on the beach. Beaches are composed of well — sorted sands, and ancient
beaches make good sandstone reservoir rocks. Longshore drift (Figure 4 — 4)is formed when
waves approach the beach at an angle and momentum carries the water up on the beach (swash)at
an angle. After the momentum has dissipated, gravity pulls the water back down the beach
(backwash), parallel to the beach slope. The constant swash and backwash of water produced by
waves breaking on a beach forms a zigzag cur;’gl{ mmoving along the beach. Longshore
drift of water rolls the sand grains along the beach in the direction of the current.

Rivers are the most effective process
for both eroding away the land - and
transporting  sediments.  Rivers carry
sediment by three processes.,Dur e in
flowing water carries the suspegréied load,

usually clay, silt, and fine sand. Coarse

sediments, such as coarse sand and pebbles,

are rolled or bounced along the river bottom

Figure 4 —4 Longshore drift caused by the swash and

backwash of waves on a beach

in the bed load. Salts produced by chemical
weathering are carried in the dissolved load
of the river. Rivers transport most of their sediments during floods, when the water turbulence is
the greatest. Rivers erode canyons down into solid rock, as fine sand suspended in river water

effectively abrades and sandblasts the underlying rock.
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(nar St j"‘"A @' z}7, RE%
1. erosion [i'reuzen] ' n. f24H, K4k, vk, Wk 11. suspend [sos'pend] wv. fHEIF

2. glacier ['glesja,'gleifa] =n. vKJI| 12. hop [hop] w». - BEEK

3. landslide ['lendslaid] ». 3§77, LA, #u¥E, ¥  13. dislodge [dis'lodz] o. 3, flid, W&
b3 14. tar [ta:] n»n. MW, BF

4. slump [slamp]l n. W, WEHTE 15. boulder ['boulds] =». EBk

—— 5 ——

5. earthflow ['a®flou]l =». EBAM 16. moraine [mo'rein] #n. (VK)W, KHER

6. delta ['delta] n. =M 17. agitation [aedzi'teifon] =n. MWBI(EH)

7. hurricane ['harikan,-kin] 2. M&X 18. longshore ['logfa:] n». W R

8. rig [rig] n. &l 19. abrade [o'breid] v. Bk

n. n.

9. granule ['grenjul] 7. éﬂllﬂfz\ 20. sandblast ['send'blast] v.n. BB, B
e ——————

10, st [silt] Wi =\ 21. pebble ['pebl] S, B
o N

Special Phrases

1/. weathered product ' g \S[ \"hg RALF=4)

2. coherent mass Kh“dj)\jc < : L/H W H G, K45
3. mud flow 8‘7{ : R

4. dust storm - @iE 3

5. wind storm JE-3

6. ice flow UKL, FEK
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7 e Age K3

8. well — sorted ) ik B iF
9. rlgngshore drift : BN, IFRED
10 beach slop - W, I ,
g——*
" 11. bed load T WRIRR, B (F) %, W PR 5 2
12. dissolved load B REWMEEY)
13. zigzag current of water EHTE KR

Notes to the Text

1. During a large hurricane off the Mississippi River delta in 1969, several offshore oil
platforms failed.

1969 4, 2 8 79 74 H 101 = £ WL ) — A B ALY D, JLAS b 75 7 42 B AR

off, ¥ EBE--- - Riht, 7 oo M. I :an island off the Cornish coast. i FLE-#§ #4h
A 8. - |

2. Of all grain sizes, fine sand is the easiest for wind to pick up as it blows across the desert
floor.

YRWOGT P ERE S, AR ENBR S, ADRESHBEXKE,

of all--, NFFER:---- Z ., Bilin: Why ask me to help, of all people? KR TFIHALAZL A, H
ft 4w I 2 H?

3. Glaciers are extremely powerful and carry enormous loads of sediments, with particles
ranging up to boulders in size.

KN BBHIRKH, EFHH E XM TIREM, BRI/ Ik E R,

with particles ranging up to bounders in size. JEF/RFERER M EHEEMH, 2% T REN
B, XM EMBGEHRM with+ BiE + 507 OB &R iR EE) . Fili.

He wore a shirt with the neck open, showing his bare chest.

He sat there thinking, with his head on his hand.

up to HF, AE, &%, #: count from one up to twenty M—EF —+.

Answer the following questions according to the text

1. What is the relationship between slump and earthflow ?
2. Why did several offshore oil platform fail off the Mississippi River dalta in 1969 ?
3. Where is that wind is effective as an erosional process only ?
4. What time is that glaciers covered up to one — third of the land area of the world ?
5. Which weathering is the most effective process in warm, humid climate 7 Why ?
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