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Chapter One A Elistory of Otsans

“How inappropriate to call this planet Earth, when clearly it is Ocean.” (Arthur C. Clark)

Unit 1 History of the Ocean



Unit 1 History of the Ocean

Objectives: In this unit you will learn
® the formation of the ocean;
® the four ocean basins;
® the dramatic alterations of the ocean basins.

Focus: History of the Ocean

Text A

History of the Ocean

1 The ocean is not just where the land happens to be covered by Word Workshop
water. The sea floor is geologically distinct from the continents. It

is locked in a perpetual cycle of birth and destruction that shapes perpetual adj. 7K/ [
the ocean and controls much of the geology and geological history

of the continents. Geological processes that occur beneath the

waters of the sea affect not only marine life, but dry land as well.

« 2.



Chapter One A History of Oceans

The processes that mold ocean basins occur slowly, over tens and

hundreds of millions of years. On this timescale, where a human timescale n. B [E] R B
lifetime is but the blink of an eye, solid rocks flow like liquid,

entire continents move across the face of the earth and mountains

grow from flat plains. To understand the sea floor, we must learn

to adopt the unfamiliar point of view of geological time. Geology is

very important to marine biology. Habitats or the places where

organisms live, are directly shaped by geological processes. The

form of coastlines; the depth of the water; whether the bottom is

muddy, sandy or rocky; and many other features of a marine

habitat are determined by this geology. habitat n. H R ¥} 5§,
2 The presence of large amounts of liquid water makes our planet 4,5

unique. The ocean covers most of the globe and plays a crucial role

in regulating our climate and atmosphere. Without water, life regulate v. J&#%
itself would be impossible. Our ocean covers 72% of the earth’s

surface. About two-thirds of the earth’s land area is found in the

Northern Hemisphere, which is only 61% ocean. About 80% of

the Southern Hemisphere is ocean.

3 The ocean is traditionally classified into four large basins. The

Pacific is the deepest and largest, almost as large as all the others

combined. The Atlantic “Ocean” is a little larger than the Indian

“Ocean”, but the two are similar in average depth. The Arctic is

the smallest and shallowest. Connected or marginal to the main marginal adj. 1%
ocean basins are various shallow seas, such as the Mediterranean

Sea, the Gulf of Mexico and the South China Sea.

4 Though we usually treat the oceans as four separate entities, entity n. S
they are actually interconnected. This can be seen most easily by

looking at a map of the world as seen from the South Pole. From

this view it is clear that the Pacific, the Atlantic and Indian oceans

are large branches of one vast ocean system. The connections

among the major basins allow seawater, materials, and some

organisms to move from one “ocean” to another.

5 The earth is composed of three main layers: the iron-rich core,

the semiplastic mantle and the thin outer crust. The crust is the mantle n. HiijE
most familiar layer of earth. Compared to the deeper layers it is

extremely thin, like a rigid skin floating on top of the mantle. The

composition and characteristics of the crust differ greatly between

the oceans and the continents.

6 The geological distinction between the oceans . and the



continents is caused by the physical and chemical differences in the
rocks themselves, rather than whether or not the rocks happen to
be covered with water. The part of earth covered with water, the
ocean, is covered because of the nature of the underlying rock.
7 Oceanic crustal rocks, which make up the sea floor, consist of
minerals collectively called basalt that have a dark color. Most
continental rocks are of general type called granite, which has a
different mineral composition than basalt and is generally lighter in
color. Ocean crust is denser than continental crust, though both
are less dense than the underlying mantle. The continents can be
thought of as thick blocks of crust floating on the mantle much as
icebergs float in the water. Oceanic crust floats on the mantle too,
but because it is denser it doesn’t float as high. This is why the
continents lie high and dry above sea level and oceanic crust lies
below sea level and is covered by water. Oceanic crust and
continental crust also differ in geological age. The oldest oceanic
rocks are less than 200 million years old, quite young by geological
standards. Continental rocks, on the other hand, can be very old,
as old as 3. 8 billion years!
8 In the years after World War II, sonar allowed the first detailed
surveys of large areas of the sea floor. These surveys resulted in
the discovery of the mid-oceanic ridge system, a 40, 000 mile
continuous chain of volcanic submarine mountains and valleys that
encircles the globe like the seams of a baseball. The mid-oceanic
ridge system is the largest geological feature on the planet. At
regular intervals the mid-ocean ridge is displaced to one side or the
other by cracks in the earth’s crust known as transform faults.
Occasionally the submarine mountains of the ridge rise so high that
they break the surface to form islands, such as Iceland and the
Azores',
9 The portion of the mid-ocean ridge in the Atlantic, known as
the Mid-Atlantic Ridge, runs right down the center of the Atlantic
Ocean, closely following the curves of the opposing coastlines. The
ridge forms an inverted Y in the Indian Ocean and runs up the
eastern side of the Pacific. The main section of ridge in the eastern
Pacific is called the East Pacific Rise. Surveys also revealed the
existence of a system of deep depressions in the sea floor called
trenches. Trenches are especially common in the Pacific.
10 When the mid-ocean ridge system and trenches were
oA »

basalt n. ZiFH
granite n. {ERI&

sonar n. = IHEEE, &

RS

seam n. 2454k

trench n. Y&, VG



Chapter One A History of Oceans

discovered, geologists wanted to know how they were formed and
began studying them intensively. They found that there is a great
deal of geological activity around these features. Earthquakes are
clustered at the ridges, for example, and volcanoes are especially
common near trenches. The characteristics of sea floor rocks are
also related to the mid-oceanic ridges. Beginning in 1968, a deep-
sea drilling ship, the Glomar Challenger'?’, obtained samples of the
actual sea floor rock. It was found that the farther rocks are from
the ridge crest the older they are. One of the most important
findings came from the study of the magnetism of rocks on the sea
floor. Bands of rock alternating between normal and reversed
magnetism parallel the ridge.

11 We now realize that the earth’s surface has undergone dramatic
alterations. The continents have been carried long distances by the
moving sea floor, and the ocean basins have changed in size and

shape. In fact, new oceans have been born. (1066 words)

Notes
[1] the Azores Wi /REES (1 FALKVU¥E, B THE )
[2] the Glomar Challenger #% & & /R Pk ik & QRIEEIEAD

Word Bank

perpetual adi. KAM

timescale Bt 1) RUBE

habitat BRI, W B
regulate V. Uk

marginal adj. %R

entity n Sk

crust n o5

basalt n. XRA

granite n, pidk=s

sonar n. PRI E ; AN RS
seam n. Bk

trench n. g, MY
cluster v. Erp

crest n. i

magnetism n. T

cluster v. £

crest n. ]ﬁ
magnetism n. REME
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Task | Checking Your Comprehension

1. Answer the following questions with the information contained in Text A.

(1) What do geological processes that occur beneath the waters of the sea affect?

(2) What do we have to do in order to understand the sea floor?

(3) How are the oceans as four separate entities connected with each other?

(4) What are the three main layers which the earth is composed of?

(5) Why do the continents lie high and dry above sea level and oceanic crust lie below sea level?

(6) What is called the East Pacific Rise?

(7) When did geologists begin studying the mid-ocean ridge system and trenches intensively?

(8) According to the geologists’ study, where are the earthquakes and volcanoes common?

(9) What did the Glomar Challenger obtain beginning in 19682

(10) What has the earth’s surface undergone according to the author?

2. Trueor false
( )(1) According to the text geology has nothing to do with marine biology.
( )(2) The ocean covers most of the globe and plays an important role in controlling our
climate and atmosphere.
( )(3) About 61% of the earth is ocean.
( )(4) The Mediterranean Sea, the Gulf of Mexico and the South China Sea are shallow seas.
o § @



Chapter One A History of Oceans

(  )(5) The Atlantic “Ocean” is a little larger and deeper than the Indian “Ocean”.

( )(6) The physical and chemical differences in the rocks themselves lead to the geological
distinction between ocean and continents.

( )(7) Oceanic crust has the same geological age as continental crust.

( )(8) People can think of the continents as thick blocks of crust floating on the mantle.

( )(9) The first detailed surveys of large areas of the sea floor were obtained in the years
after World War 1I1.

() (10) The characteristics of sea floor rocks have nothing to do with the mid-oceanic ridges.

Task [ Checking Your Vocabulary

1. Read through the new words and then write down the equivalent in Chinese.

perpetual timescale
habitat regulate
marginal entity
crust basalt
granite sonar
seam trench
cluster crest
magnetism

2. In the boxes below are some of the words you have learned in this unit. Complete the
following sentences with them. Change the form where necessary.

dramatic dense habitat
reveal interconnect blink

invert alternate regulate
cluster perpetual occasionally

(1) 1 think these two theories are somehow
(2) Trees develop numerous medium-sized branches and eventually become

unless removal of some of these limbs is done.

(3) Although it applies to all users, it is particularly pertinent to intermediates.
(4) How long can you stare without your eyes?

(5) Can you this watch so that it keeps time accurately?

(6) If you “T will”, you have “will 1”.

(7) Reporters were round the Prime Minister.

(8) The surveys that the house was damp.

(9) Their work between Shanghai and Wuhan.

(10) There is a change from town to country life.

3. Inthe boxes below are some of the expressions you have learned in this unit. Complete the
« T e
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following sentences with them. Change the form where necessary.

be distinct from consist of
result in whether or not
at regular intervals be related to
treat ... as be classified into
make up play a crucial role in
(1) It is necessary to be more specific about the minerals that a meteorite ([ /).
(2) In some cases, the infections process may severe or fatal illness.
(3) Jupiter and the other giant planets the terrestrial planets.
(4) He comes back to see us
(5) Medical institutions should profitable and unprofitable ones.
(6) Many of the fossils the organic remains of the organism.
(7 it rains , we are playing football on Saturday.
(8) 1 decided to his remark a joke instead of being offended by it.
(9) The teacher the learning process.
(10) Dinosaurs actually more closely the birds than to any other

existing creature.

Task [l Translation

Translate the following sentences into Chinese.
1. On this timescale, where a human lifetime is but the blink of an eye, solid rocks flow like
liquid, entire continents move across the face of the earth and mountains grow from flat

plains.

2. The form of coastlines; the depth of the water; whether the bottom is muddy, sandy or

rocky; and many other features of a marine habitat are determined by this geology.

3. Connected or marginal to the main ocean basins are various shallow seas, such as the
Mediterranean Sea, the Gulf of Mexico and the South China Sea.

4. At regular intervals the mid-ocean ridge is displaced to one side or the other by cracks in

the earth’s crust known as transform faults.



Chapter One A History of Oceans

5. The continents have been carried long distances by the moving sea floor, and the ocean

basins have changed in size and shape.

Task IV Summary

1. Complete the following statements with words and expressions from the box. Use their

proper forms.

be composed of combine change geological standards
differ between combine be carried by less than
outer crust cover come from collectively
move unique intensively rather than
allow be covered by existence be caused by
entity geologically be known as be similar in
(1) The ocean is not just where the land happens to water. The sea floor is

distinct from the continents. It is locked in a perpetual cycle of birth and
destruction that shapes the ocean and controls much of the geology and geological

history of the continents.

(2) The presence of large amounts of liquid water makes our planet . Without
water, life itself would be impossible. Our ocean 72% of the earth’s
surface.

(3) The ocean is traditionally classified into four large basins. The Pacific is the deepest and

largest, almost as large as all the others . The Atlantic “Ocean” is a little
larger than the Indian “Ocean”, but the two average depth.

(4) Though we usually treat the oceans as four separate , they are actually
interconnected. The connections among the major basins seawater,
materials, and some organisms to from one “ocean” to another.

(5) The earth three main layers: the iron-rich core, the semiplastic mantle and
the thin . The composition and characteristics of the crust
greatly the oceans and the continents.

(6) The geological distinction between the oceans and the continents the physical
and chemical differences in the rocks themselves, whether or not the rocks

happen to be covered with water.
(7) Oceanic crustal rocks, which make up the sea floor, consist of minerals
called basalt that have a dark color. The oldest oceanic rocks are 200 million
e 0 .



