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Crossing the Sea

People must live where there is water.® They must
have water to drink.

A long time ago, people found that they could also
swim in the water. They found that they could move even
faster in the water if they made rafts and boat~s and used
paddles.®

So, when people built their settlements, they built them
near lakes, rivers and seas. They could travel more easily
from one place to another by sea than they could by
land.

At first, they did not travel great distances by sea.
Their boats were not very strong. They tipped over easily
in storms. So they sailed only where they were not very
far from land.

But people began to trade more and more with each
other. The people who lived in Europe wanted things that
came from India and China by land. It was a long, hard
trip. It was very dangerous, too. '

But travel by sea became safer. So people began to
think of getting to India and China by sea. Why couldn’t
they get there by sailing west across the Atlantic Ocean?
Perhaps it would take less time.

Christopher Columbus was one of the men who
thought he could reach India by sailing west. After 40 days
at sea, he did reach land. But it was not India. He had
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found America.

A few years later, people did reach India and China
by sea.

Thirty years later a sailing ship travelled round the
earth for the first time. The captain of the ship was a
man named Magellan. On the way he found a new ocean.
He called it the Pacific Ocean. The word “pacific” means
quiet, and the new ocean was calm when he first saw it.

Since the time of Columbus and Magellan, men have
built great ships that can travel very fast. The ships of
today do not have sails. They get their power from coal,
oil or the atom.

Men have even built ships that travel under the sea.
Such ships are called submarines. Submarines with atomic
power can stay under the water for more than 80 days.
They can travel under the ice of the Arctic and Antarctic
QOceans. They can travel round the world, under the sea,
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without stopping.

|

raft [ra:ft] n. K%

paddle ['pzd!] n. 3

settlement {'setlmont] n. H#%

tip [tip] v. (EFIM

sail [seil] v. BT n. W,

trade [treid) v. 2%

India ['indjo] n. EIf¥

Atlantic Ocean [ot'lentik] (b
ARV

Christopher Columbus ['kristafo
ko'lambas} (A 4) mHIHE
K« BHHEAR

iC

captain ['kaptin] n. &

Pacific Ocean [po'sifik] (#14)
AFH

Magellan [mo'gelon] (A 43) &
it

time [taim] n. BHC

submarine [ sabmoa'ri:n] 2. #
K iE

Arctic ['a:ktik] a. jb#iny
Arctic Ocean Jt ki

Antarctic [®n‘ta:ktik] a. g§8ih
Antarctic Ocean Fgki%
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@ People must live where there is water. X&) w&FH: ASH
EBREAKBBE

® They found ... paddles. 45K A4 4], that ... water HERIEM
4], 3 if ... paddles G&HRIEMD. FOWENR: BITER
HERMNATALE, ETH, FELALTR BIEALRGTHE
Bk,

Movements of the Earth’s Water

For a long time many persons thought that the chang-
ing shapé of the moon affected their health, their crops,
and the patterns of the weather. There is no scientific
proof for any of these beliefs, but the moon does have
other effects on the earth.

Galileo worked out some of our first ideas about the
force that attracts objects to the earth. Many persons
call this the earth’s gravity. Later Sir Isaac Newton used
this idea to explain some of the forces in the solar system.
Astronomers now recognize that all bodies in space attract
one another. Gravity is a word used for the special
gravitational attraction that the earth has for other ob-
jects. This force which attracts all objects to one another
is called gravitation.

The moon’s gravitational force affects the earth, and
so does that of the sun.® Careful measurements have
shown that the earth’s crust bulges slightly toward the
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moon. The fluids on the earth, however, react to the
gravitational pull much more noticeably; the pull of the
moon tends to draw the waters of the earth into a bulge.
The heaping up of water on the moonside of the earth is
familiar if you live along the coast. You find that high
tide occurs when the moon is the highest in the sky. The
tide follows the moon around the earth. You might there-
fore expect the moon’s gravitational force to cause one
high tide in each 24-hour day. Opposite the high tide,
then, you might expect to find a low tide caused by the
water moving around the earth toward the moon. But
except on a few parts of the earth, this is not what hap-
pens. It is necessary to examine the earth and the moon
in relation to the sun.

Remember that as the earth spins (rotates) on its axis, it
also revolves around the sun, and the moon revolves with
it. Let’s think of the earth and moon as a turning dumbbell,
with one end of the dumbbell smaller than the other. The
dumbbell circles around the sun as if both the earth and
the moon were tied together.@® When the moon end of the
dumbbell swings between the sun and the earth, the gravi-
tation of the sun and the moon both pull together on the
same side of the earth; more water is therefore pulled in
that direction. The oceanographer’s records show that the
highest tides occur at this time — he calls them the spring
tides. The name of the tides has nothing to do with the
spring season at all. As the moon revolves around the earth
in about 29 days, it is between the earth and the sun for
several days during the month. Then these high-high tides
will occur on these days.
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When the moon is in its first and last quarter, the
dumbbell pair is turned so that the gravitational puil of
the moon is at right angles to the pull of the sun. The
water of the ocean is then spread more evenly. It is,-how-
ever, pulled more toward the moon than the sun. The ocean-
ographer calls these lower tides neap tides. They occur
about one week after the spring tide. Can you explain why
they occur when they do?

When the earth-moon pair swings around so that the
moon is on the side of the earth opposite the sun, you
see the bright full moon. Then the gravitational pull of
the moon causes a bulge on one side and the gravitational
pull of the sun causes a bulge on the other. During one
24-hour rotation of the earth, a coastal location should
have two high tides and two low tides. This is true unless
the shape, size, or position of the shore line and the depth
of the water have an effect on the tides.®
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affect [o'fekt] v. slightly ['slaitli] ad % {%Hb
belief [bi'li:f] . {54, M{E noticeably ['noutisobli] ad. B
Galileo [ ,geli'li(:)on] (A £) fln E 1]

Finx coast [koust] n. dgpEt
astronomer [as'tronemd] n. XK spin [spin] v. jE¥:

XK dumbbell ['dambel] n. R
recognize ['rekognaiz] v. jAiR, tie [tai] v. &, £

AN swing [swiy] v. #z5)
gravitation [ grevj'teifon] n. oceanographer [ oufjo'nografa]

(4] HESIH. SIhER n HHEELR
crust [krast] n. [#b]) kb5 record ['reko:d] n. jg#, 3%

bulge [baldy] v., n. ¢4, 88Rk tide [taid) n. ¥



spring tide k¥
evenly ['i:vonli] ad. B35, F neap [ni:p] n. /. BAK#

M iE
(to) work omt 1EH (t0) have nothing to do with
(t0) tend to fiimT Y.K%
in relation to W R, %:F

T B

@® The moon’s gravitational force ... that of the sun. f§A4)iX
B, ZEdEmaitE e, mAgFEtaRE,. F—auA so
Fih, HERRE S, Fohih that % gravitational
force, £&4ynli%y: AMMSIHEWIHIR, KE5IHbmik,

@ ... as if both the earth and the moon were tied together. [
as if SIRMHTRRIENG S, MEDARAERDBR. FEAXIL
BT were tied,

® This is true unless... have an effect on the tides. A4 w[i%4):
B MR, K& S B LA R KIGR EX 8 A M
EX— RO AR K,

Helicopters

About four hundred years ago, man thought of a flying
machine and drew a picture of it. It was like a helicopter
in some ways. But the people of that time did not know
about the science of flying. So the man’s idea was just a
picture on a piece of paper.

About one hundred and fifty years ago, some men




made models of flying machines. Those models could fly in
the air, though they could not carry a man.

About 1930, some people made a big helicopter. It
could carry more than one man, but it could net stay still
in the air very long. Then other people made another
kind of helicopter. It carried only one man, but it could
fly for many hours. . ,

Today there are many kinds of helicopters. Each of
them has two rotors. One of the newest helicoptérs is very
small. It can be put in the back of a car.

People in the rough country cannot always use their
cars to go to the airport. Some of them have helicopters
of their own, though they are not always rich people. They
go flying to the airport in a helicopter, get on a plane,
and take off again.®

A helicopter is sometimes more useful than a big plane.
When it takes off, it goes straight up. When it lands, it
comes straight down. It needs only a small place for both
taking off and landing.®

It can stay still just a few feet above the ground, but
a big plane cannot.®

We can do a lot of things with helicopters. When a
tall building is on fire, you will see a helicopter coming
down to pick up the people on top of it.(D

Helicopters make many kinds of work very easy.

Some people use them when they make maps. They
fly over the ground and take pictures from the air. Other
people use them when they grow wheat or corn. They seed
from the air. In rough countries, it is sometimes difficult
to use big planes.(5 Only helicopters can be used.



If a man becomes very sick on a small island, a hel-
icopter will be sent there. It will take him to a big city.
If the people on the island need food, a helicopter will

come flying to help them.

In 1969 the helicopter played an important part when
the first men on the moon came bagk to the earth. When

they came down in the sea,

they were picked up by a

helicopter. People all over the world watched the scene on

television.

The helicopter is so useful that some day it may take
the place of a car and a train.® Then people will go to
work in their helicopters. The helicopter is a great success

of science.
#
helicopter ['helikopts] n. HF
il

draw [dro:] (drew [dru:], drawn
[dromn]) v. i, &1

piece [pis] n. k', (4) 3k

still {stil] a. #1L85

rotor ['routs] #. KEHER

rough [raf] a. Hb# IS

airport ['sapo:t] n. XLin

straight [streit] ad. HiEHh, —
Hib :

land [lend] v: FHRl, BFE

foot [fut] ([R] feet [firt]) n.
EZR; W

iC
pick [pik] v. R4, ik

grow [grou] (grew [gru:], grown
{groun]) v. Fpky

wheat [wiit] n. /&

corn [ko:n] n. E¥k

seed [si:d] v. P, #WEF

sick [sik] a. 4y

send [send] (sent [sent]) v. JR:%

island ['ailond] n. §

watch [wotf] v. WE

scene [si:n] n. B N; ik

television ['teli,vizon) n. H1}j

some [sam] a. E—(GHEv 58y
BB AR




(t0) think of %2, B% (to) be on fire %ﬂ(

in some ways L5y, (L3 (to) pick up W;(HEHRE)h&
i) #(N) ) -
(to) stay still (BRI Z) (to) take pictures FRH,I%¥
(t0) get on F(%,kHl) _ (to) play a part #...{EH
(t0) take off #2% (to) take the place of (L%, HU
bz 5

@ They go flying to the airport in a helicopter, get on a plane,

and take off again. ;X4yrpfy flying £4ri, fERIE, WHHEIE
Zhia go KR, ﬂ:j}éﬁﬂi?ﬁ‘—-ﬁ]jﬁ: a helicopter will come
flying to help them. Jhpy flying REHFEMMEM, RO
S MBAIREEF I CHNSD, B B, BRE,
It needs only a small place for both taking off and landing.
A]B iy 4riAl4EiE for both taking off and landing R #&{fi place
fEiE, iy both ... and RAEB{EMAIAL, taking off
1 landing &3 4iA, # for RIRIE, AHTEL: BEREE—
N T AT R R
It can stay still just a few feet above the ground, but a big
plane cannot. XRHFIK AW, FHEHMIWEE T SHHERE
4y, B4 TR R but a big plane cannot stay still just a few
* feet about the ground. 4y iyEIE just ATMRIER, £4
Wik ERLAERE LELERBH SEEAE, mA AL
e,

(@ When a tall building is on fire, you will see a helicopter

coming down to pick up the people on top of it. XE&EM
A4, b coming ... it EERESIAEIE, ERIEHLIE
Fehpy it f£F building, A4) A1 FA: HFERRBRE KN, R
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® In rough countries, it is sometimes difficult to use big planes.
EARR it REXEE RALFERREMNAEREIE to use
big planes, F4WAFA: fEMHERHER, AHBREERX
L.

® The helicopter is so useful that some day it may take the
place of a car and a train. XREMELH, THEN, NF
fEfG, “so ... that” REESEANIAL, 5IFERRIEMND, R
R Chmk BABCT BB, SEWEh HRACIEAERASHA
&, A—RETRBRIRRENKE,

The Ecosystem Concept

One of the most important concepts of science is the
ecosystem concept. It is the base upon which you will
build your. understanding of the complex but exciting in-
teractions that occur in terrestrial ecosystems.®

A naturally occurring group of organisms (plants,
animals, and protista) living in a particular habitat, de-
pending on and sustaining each other, is termed a BIOTIC
(living). COMMUNITY.® -Such a community cannot exist
in a vacuum. It is influenced by and dependent upon
ABIOTIC (non-living) FACTORS ’such as sunlight, soil,
topography, wind, temperature, moisture, and minerals.
The interaction of biotic and abiotic factors creates what
is called an ECOSYSTEM.® A forest is an ecosystem as
is a pond, or a meadow.® So intricately knit is the web
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of interacting factors within an ecosystem that should one
vital strand be broken, the ecosystem may be destroyed.®

Consider how complex an ecosystem must be that
has hundreds of different plant and animal species!® Sup-

- pose, for example, that a lumber company completely

strips of forested area of its large trees. What effects will
this have on the forest ecosystem? The trees will no longer
add humus to the soil since they will no longer.be drop-
ping leaves onto the ground. Snails, earthworms, and other
animals that thrive in the leaf litter will decrease in num-
bers and, perhaps, vanish completely. Animals that prey on
these organisms will be affected. Soil erosion may occur
since the leaf canopy is no longer present to absorb the
energy of a heavy rainfall. If the soil erodes, many plant
species will disappear. The animals that eat these plants
will move away or die of starvation. Plants like mush-
rooms and ferns that require abundant shade and moisture
will likely die. Broad-leafed plants that cannot live in di-
rect sunlight too will be affected.

On the positive side, many species of plants that
require intense sunlight will now be able to grow in the
area. Grasses and other sun-tolerant plants will gradually
become established. Shrubs and tree species that could not
grow in the shade of the forest will appear. New insect
populations will be established, and new bird and mammal
species will make their homes there. But the original eco-
system is gone, perhaps forever.

"~ The chain of events that occurs when one factor in
an ecosystem is altered is long and involved.® But it is
certain to occur. Try now to imagine further changes that
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would occur in the forest that has bgen lumbered. Do you

think that neighboring ecosystems will be affected? Would
a ‘nearby stream, pond, or meadow experience any changes
as a result of lumbering in the forest?

The answer to the last question is “Yes.” Ecologists
have sufficient knowledge of the structure and functioning
of ecosystems to predict disasters like soil erosion, deple-
tion of soil minerals on farmland, and flooding due to

poor land management.

2]

ecosystem [ i:ko'sistom] 7. A7
L A

concept ['konsept] n. %A

interaction {intor'®kfen] n. #§
HER :

occur [a‘ks:] v. fed:

terrestrial [ti'restriol] a. HuER
ol

organism ['o:gonizam] n. FHil
%

protista ['proutisto] n. R4

habitat [‘hxbitet] n. f:ib, B
#ik

sustain [sos'tein] v. fit3%, #+e

biotic [bai'otik] a. H:4pfy, 4
firly

community [ko'mjuniti] n. [4
L) s

vacuum ['vekjuom] n. HZ®

influence ['influans] #.

abiotic [ ®bai'otik] a. LA/
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factor ['fxekts] n.

topography ([to'pogrofi] n. b7

meadow ['medou] n. #cEHs

intricately ['intrikitl]] ad. 44z
M, Bk

knit [nit] v. &, (i EH

web [web] n. i

interact [intor'ekt] v. HE{E
H

vital ['vaitl] a. BEHN

strand [strend] 7 (25%0O8%, —
A E R '

species ['spitfiiz] n. Fpk

lumber ['lambs] n. K#t v. %
(33: ZS

company ['kampsni] n. 2\FH]

strip [strip] v. #3%, &3

humus ['hjuimss] n. BEFER

earthworm ['a:9woim] n. ¥ #3|

thrive [Oraiv] v. 24

litter ['lita] n. WM, FHE




decrease [di'kris] v. WD

vanish ['venif] v. {H%

prey [prei] v. (% %) H&

affect [o'fekt] v. Ml

erosnon [i'rsufon] n. J&§ih

canopy [‘kaenspll v. (B) &

absorb [ob'so:b} v. Wi

erode fi'roud] v. Bhh

mushroom ['mafrum] n. WAE

)

fern [fo:n] n. [Hi4h)] ¥

abundant [s'bandent] a. FE4H M

shade [[eid] n. Wi .

broad-leafed ['bro:d ‘li: vd] a. i3
L]
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(t0) be dependent on (upon) {%

BT ...

(to) have eﬁ’ect(s) on .. 8
2.0

no longer 1 ¥
in number 3t

i 3

sun-tolerant {'san ‘tolarent] a.
P

shrub [jrab] n. A

insect ['insekt] n. Ry

population [popju’leifon] n. &%t

mammal ['mzmol] n. %L

chain {tfein} n. —i%H, —F&H

alter ['o:lta] v. gkAB

involved {in'volvd] a. & 245

experience [iks'piorions] v. £
v, %%

predict [pri'dikt] v. Fix

sufficient [so'fifant] a. 2B EH)

disaster [di'za:sts) n. RHE

depletion [di'plizfen] n. $E*

B

(to) move away BT

(to) die of starvation {&%E

on the positive side BAF Ky —E
after all Y23

in fuct EX |

due to H1T...

"

@ It is the base ... ecosystems. AK4hEA M, TR It ... base,

upon which ...

interactions hEiEMA, Bl @Pay base,

that ... ecosystems 5 —ZiZM47, f&1 interactions, #: B
RETRRR A FEA BRSPS XX EE A O iR E R

@,

® A naturally occurring group of organisms ...

COMMUNITY.

A=A 414815 living in a particular habitat 1 depend-

13



