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A Shooting Animal

You know that human beings have shot their prey almost
ever since they developed into human beings. But did you know
that there is also a member of the animal world that captures its
prey by shooting it down@?

It is in fact the archer fish, which gets its name from its skill
in shooting, Its bullets are not arrows, however, but small drops
of water aimed with remarkable accuracy and power®. The ar-
cher fish swims just beneath the surface of the water and aims its
bullets at insects resting on overhanging leaves and branches®.
The insects fall into the water and are of course immediately eaten
up by the fish.

Archer fish are found in brackish (slightly salt) water in coast-
al areas from India to the Philippines. They vary in length from
about 20 to 25 cm. At a distance of up to just over a metre they
virtually never miss their target. They have been known to knock
their prey into the water at a distance of three metres. On more
than one occasion a man on a veranda overlooking water had his
cigarette extinguished by a well-directed shot from an archer fish.

What is the explanation of this amazing ability? It depends
on two features. The archer’s tongue is looser than that of other
fish, and the roof of its mouth has a groove in it. The groove and
the tongue together form a sort of tube which it uses like a pea-
shooter. By pressing its gills sharply inwards, it sends the drops
of water through the tube under considerable pressure. But no
one knows exactly how it achieves its accuracy, especially as it
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aims from under the water and must allow for the refraction of

light!

The archer fish can hit its target from a distance of three metres.

i

prey [prei] n. B R34
capture ['kapt[s] v. Hzk
archer ['a:tfs] n. BEFFE
archer fish §tkf&
arrow [‘zrou) n. #f
remarkable [ri'ma:kobl] 4. R
E LT R
accuracy ['zkjurssi] n. e EE
overhang ['ouvs'hzy] (overhung
['suva'han]) v. &
brackish ['brekif] a. &Ry
slightly ['slaitli] ad. F§t%
coastal ['koustl] a. ¥R
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Philippines ['filipi:nz] . [the ~]
ERE

virtually [‘vartjusli] n. X

miss [mis] v. FKHh

veranda [vao'rends] n. KR

overlook [ouva'luk] v. (4, i
i

extinguish [iks'tingwif] v. $iK

well-directed ['wel'direktid] a.
AT

amazing [o'meiziy] a. & AR
i

feature ['firt{o] n. 4&4E
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loose [lu:s] a. HHIGEZHHY, & 1, A

TmERAHY gill [gil] n. &
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the roof of the mouth [} considerable [kon'sidorabl] a.
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groove [gru:v] n. 14,3

refraction [ri'frekfon] n. #4t

pea-shooter ['pi: juits] n. 45 B
B &
(to) develop into RIBRYy * E—#%
up to k3| (t0) allow for Z&1E 3]
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(0 that captures its prey by shooting it down: Xk FMAIA

®

that 5| SMEIEMM, BIHAITEAY a member of the animal

world.
aimed with remarkable accuracy and power: i34y IEIE

EiE W EE R small drops of water.
resting on overhanging leaves and branches: BL{E4riAl%iE1E

EE, BIRAITEHY insects.
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. Who are able to shoot their prey apart from the archer fish?

A men. B apes. C any animals. D monkeys.

. The archer fish shoot its prey with

A bullets. B arrows. C rain. D water.

What does the archer fish do when it wants to aim its bul-
lets at insects?

A It swims on the surface of the water. B It swims under
the surface of the water. C It swims in the deep water. D
It comes near the surface of the water.
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. What does the archer fish do after the insects fall into the

water?

A It wants to eat them. B It catches and eats them very soon.
C It closely looks at them and wants to eat them. D It lets
them go.

. Where does the archer fish live?

— [t lives
A in a river. B in a lake. C in the salt sea water. D in
some areas of some seas.

. How long is the archer fish?

— 1t is
A very long. B very short. C as long as a new pencil. D
as long as a2 man’s leg.

. The archer fish will not miss its target

A at a very long distance. B at a distance of about 100 cm.
C at a distance of two to three metres. D at a distance of
no more than three metres.

. Why did the man stop smoking?

A He had no match. B He did not want to smoke. C His
fingers were wet. D His cigarette was not dry.

. Why can the archer fish shoot?

—— Because

A its tongue is very strong. B it has a pea-shooter. C it
knows the refraction of light. D it is an extremely strange
fish.

How can the archer fish use the refraction of light?

A It can calculate. B It knows something about physics. C
It has got its ability through practice. D It has learned its
skill from men.

(B®R: 1.A;2.D;3.D;4 B;5.D; 6,C; 7. B; 8. D; 9. D;
10. C)
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Light And Color

What Is “White Light?
It was not until about 300 years ago that man began to un-
ravel the mysteries of nature’s colors.® The experiments of the fa-
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mous English scientist, Sir Isaac Newton, performed in 1655, are
the bases for much of our knowledge of color. He found that when
he passed a narrow beam of sunlight or “white light” through a
triangular prism, the white light split into a multi-colored beam.
This colored beam, consisting of violet, indigo, blue, green, yel-
low, orange and red, is known as SPECTRUM.

Newton also discovered two other important facts about light
and color. First, he found that he could not break any of the colors
of the spectrum down into another group of colors as he had done
with white light®. He also found that he could pass the color spec-
trum through another triangular prism and produce white light.
Thus, it was Newton who first discovered that white light is a com-
bination of all the colors.

How Are White Light And Color Related?

When Newton first found that white light was composed of
different colors, he believed that the colors were produced by dif-
ferent types of light “corpuscles™ or “bullets.” One type of bullet
produced red light, another blue light, another green light, and
so forth. His light theory became known as the corpuscular theory
of light.

At about the same time that Newton lived, a Dutch scientist,
Christian Huygens, was also studying light. It was he who origi-
nated the idea that light is a series of waves (much the same as those
created by throwing a stone into a pond of water), with every
point on a wavefront of light being a new source of wavelets and
thus creating an indefinite number of wavefronts.

For many years, scientists studying light and color were di-
vided into two groups; one group favored Newton's theory of light
and the other favored Huygen’s theory of light. However, there
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were some scientists who were not fully satisfied with either theory
since neither could be proven true under all conditions. Many
modifications of both theories were suggested, but none of these
modifications was acceptable since scientists sought a theory that
applied at all times to all conditions.

In describing what is light, we noted that light is a form of
energy that radiates in all directions from its source. This idea that
light is a form of energy was formulated by the German scientist,
Max Planck in 1900 in his new famous QUANTUM THEORY.
He said that radiant energy such as light is composed basicaily
of tiny irreducible bits of energy called QUANTA which travel
or radiate from the light source.

Five years after Planck announced his theory, Albert Ein-
stein proposed a more exact definition of the energy that causes
light. While studying the composition of the atom, Einstein came
to the conclusion that light, in spite of its wave nature, must be
composed of an energy particle of the atom which he called a
photon.

Today, despite the recognition of the greatness of the inven-
tors of these various theories, scientists stiil are unable to decide
upon a single theory of light. They accept the idea that light is a
form of energy or radiation produced by the photon, but they also
know that light travels like a wave. Thus, they accept the concept
that light has two different disguises: first, when light travels from
one place to another—from the sun to the earth or from an electric

bulb to this page—the light travels as if it were a wave;® secondly,
when light is emitted by an object—such as light leaving the sun
or leaving an electric bulb-—or when light is absorbed by an ob-
ject—suchas a leaf taking in the light to produce its own food from
carbon dioxide and water—the light acts as if it were a stream of
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“bullets” or photons.

Actually, no one today is certain exactly what light is. We know

how it works and we have certain rules to govern its behavior
under certain conditions, but it will be up to the scientists of tomor-
row—maybe one of you—to come up with the answer to: “What

is light7”’®

unravel [an‘ravol] v. B, REFF

Sir Isaac Newton ['aizok 'nju:-
tn] XER - SEEL(AR)

beam [biim] n. 3K,58

triangular [trai'@engjule] a.
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a triangular prism = {55
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spectrum ['spektrom] n. ¥
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favour ['feivo] v. R, %%
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formulate ['fo:mjuleit] v. $#£H

Max Planck Isifly - 3pHw
(AN£)

quantum ['kwontom] (E#
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definition [ defi'nifon] n. & X i

photon ['fauton] n. &+

disguise [dis'qaiz] n. R, %

recognition [,rekag'nifan] n. & &
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inventor [in'vents] n. K% emit [i'mit] v. 4, 8%k
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st behavior [bi'heivje] n. 34,1
concept ['konsept] n. #E2, B shhs
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Tobacco Protein May Lead to Heart Disease

Health officials have known for years that smoking cigaret-
tes plays a major role in progressive heart disease. Comparisons
of case histories have shown that heavy smokers run a much
higher risk of sustaining heart attacks than non-smokers. More
recently, autopsies have revealed that persons with long smoking
histories tend to have more severe arteriosclerosis, a hardening and
thickening of the arteries,® than the general population. But these
strong statistical implications only raise more questions: How
do molecules found in smoke act to alter tissues? What is the phys-
iochemical mechanism that induces pathogenic changes?

Now, two American reserachers may have isolated the first
substantial clue. They report in the August issue of the Journal
of Experimental Medicine that they have identified a small pro-
tein, rutin, that triggers the body’s blood-clotting system. In so
doing, rutin may be the catalyst in a chain of metabolic events
that leads to the scarring and occlusion of arteries, both of which
represent prime characteristics of heart disease.®

According to experimental pathologists rutin is found in both
tobacco leaves and cigarette smoke. The researchers say their
tests show that rutin activates a blood component called Factor
XII, which in turn initiates a series of enzyme reactions that cause
blood platelets to coalesce, or clot.®

Exactly how blood clotting may affect artery walls and heart
muscle is not well understood, but one of the researchers suggests
one possible mechanism. Clotting may lead to a built-up of clot-
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ted blood that adheres to artery and heart walls. Blood platelets
may form a matrix for connective tissue cells to grow on.@ This
process, called “organization,” may serve to partially block vas-
cular passage ways—raising blood pressure and increasing the
work load on the heart.

Another possibility is that activation of the blood-clotting
system may trigger Brady-kinin, which is to alter membrane per-
meability, cause physical pain and attract macrophage activity,
thereby creating a pathological condition that could alter artery
efficiency. The researchers came upon the discovery of rutin while
testing the long-standing theory that chemicals in the tobacco leaf
might cause chronic allergic reactions that then lead to heart and

lung diseases®. The researchers isolated a complex sugar-protein,

or glycoprotein, that caused allergic reaction in 12 of 31 volun-
teers who were injected with it.

Closer chemical analysis revealed that the rutin protein was
attached to the glycoprotein found in the leaf, and was also
present in cigarrette smoke. Rutin can be found in several
vegetables, including egg plant, green peppers, potatoes
and tomatoes. Investigators doubt that its existence in these foods
is dangerous, however, more likely, the protein gains entry into
the blood stream by means of the oxygen-transfer system in the
lunge rather than through intestinal absorption.®

The results indicate that rutin could damage the heart and
blood vessels by initiating blood clotting. In steady doses, such
as those that occur with habiteal smoking®, the foreign protein
could also aggravate continuous antigen-antibody formations
in the lungs. The end result would be clotting, harmful, fibrous
growth and perhaps mutant cells.
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