
7 - Fish and Their Neighbors 
HOW DO THEY stay in the water?" "How do they breathe?" "Can they hear?" 

"How long can they live?" 

These are but a few of the questions that will occur to your child as he observes 
the goldfish or tropical fish in an aquarium at home or elsewhere. For fish are interesting, 
question-provoking creatures. Schools have recognized their popular appeal by making 
aquariums classroom projects. Newspapers have daily columns telling how to take care 
of tropical fish; whole magazines deal with the subject; and shows displaying the most 
unusual kinds of fish are attended by eager youngsters as well as grown-ups. 

The common goldfish is the most popular among children, and even a young 
child can be taught to care for a few of these hardy, handsome creatures in an ordinary 
fish bowl before you enlarge the collection with tropical specimens. 

So attractive are goldfish and the colorful natives of tropical waters, that interior 
decorators often plan space for aquariums in formal settings as well as in recreation 
rooms. But beauty is by no means the whole charm of these creatures. As we watch the 
fish behind glass walls, so tranquil and completely undisturbed by captivity, we have an 
experience comparable to donning a diving helmet and going into the sea to observe 
underwater life. Much of what we see and learn applies as well to the life of fish which 
cannot be observed so closely. 

Now for some of the questions that a youngster, especially one learning to swim, 
may ask about fish. 

"How does it just stay there?" he may inquire when he sees a fish motionless in 
the water. "Why doesn't it sink to the bottom or come to the top?" 

THE SWIM BLADDER 
The ability of some fish to stay quietly in one place is due to a unique organ 

known as the "swim bladder." It is in the forward part of the body and is filled with gas-a 
mixture of oxygen and nitrogen. Most fish (including the goldfish) that have skeletons of 
true bone possess this organ; they need very little fin movement to stay at a given depth. 
When they die, their bodies rise to the surface. 

Sharks and some other kinds of fish have skeletons of gristle. They lack the swim 
bladder and consequently they can remain suspended in one position only by 
continuous muscular effort. When these fish die, their bodies sink instead of rising. 

How Fish Breathe 
A fish has very small nostrils which you can see if you look closely on either side 

of its snout. The nostrils lead to a little sac where the sense of smell is located-but they 
have no connection whatever with breathing. When you see a goldfish constantly 
opening and closing its mouth, it is seeking air or oxygen and not food. Though they live 
in water, fish need oxygen just as people do; but they need it in a different form. Most 
fish "drown" in the air just as a human being will under water if he is submerged too long. 

HOW THE GILLS WORK 
Instead of breathing through nostrils and lungs, a fish is equipped to breathe with 

gills. You can see its gill covers-flat, bony flaps-just back of its head, one on each side. 



When the fish opens its mouth, allowing water to flow in, the gill covers are pressed 
against the body so that water will not enter from behind them. 

Then you see the gill covers move outward as the water is forced out through the 
gill slits when the mouth closes. As the water passes through, the oxygen that it contains 
is absorbed by the tiny blood vessels making up the gills. (At the same time these blood 
vessels give off carbon dioxide and other body wastes.) The new oxygen thus obtained 
is then circulated through the body. 

 
What Fins Are For 
As you watch your goldfish swimming you may get the idea that its fins are an 

important element in its forward movement. And you are right, though nowadays 
scientists do not attach as much value to the locomotion value of fins as they once did. 
Experiments have shown that a fish can navigate even without its fins. 

You will note seven fins on the common goldfish. Just behind its gill covers it has 
a pair of fins called the pectorals. Farther back is another pair called the ventrals-or, if 
quite far forward, called the pelvics. On its back the fish has a dorsal fin, which it 
sometimes lifts and shuts down like a fan. On the underside, toward the tail, is the anal 
fin. Finally, at the end of the tail is the caudal fin; we often call it the tail fin. 

HOW FINS HELP FISH TO SWIM 
How the different kinds of fins aid a fish's movement depends on their shape and 

location. The caudal or tail fin helps the fish propel itself as it presses its tail against the 
water first to one side then to the other. The shape of this fin seems to be related to the 
swimming speed of different species. On swift swimmers, such as the trout, the caudal 
fin is strongly forked or moon-shaped; on slow swimmers this tail fin is blunt or rounded. 

The dorsal fin acts as a keel: It prevents rolling. The anal fin serves the same 
purpose and in some species it is also used to give the fish a powerful upward sweep. 



Pectoral fins appear to serve chiefly as brakes for fish with bony skeletons-this is 
particularly true of perch-and these fins also have a slight balancing effect. In fish with 
other than bony skeletons-and this makes an interesting contrast-the pectorals have a 
powerful balancing action but are of little use as brakes. Sharks, for example, are 
apparently unable to make a sudden stop. As for the ventral fins, they contribute further 
to keeping the fish evenly balanced. 

The fins of the common goldfish are by no means standard equipment. Many 
fishes do not have ventrals. Some, like the cod, have three dorsal fins; others have two; 
others, one. Some have two anal fins; others, one. 

Fascinating Fins: Certain kinds of fish have fascinatingly specialized uses for 
one or more of their fins. The front ray of the first dorsal fin of the angler fish is perfectly 
adapted as a rod and lure with which it fishes for smaller creatures to eat. A number of 
fish have fins modified into sucking pads, and some use specially adapted pectoral fins 
for walking on the bottom of the sea-or even on land) 

MOVING THROUGH THE WATER 
The fish's mastery of motion in the water is wonderful to behold. It can dart 

forward with tremendous speed, starting from a complete "standstill"; it can progress a 
fraction of an inch with scarcely a motion; it can move straight up or down or backward. 
There are three types of swimming motions, and most fish use all three. These are: a 
sinuous movement of the whole body, the movements of the fins, and the propulsion 
resulting from water being shot through the gill chambers. 

Swimming Speeds: When your child sees his goldfish cover the length of its 
aquarium with one quick swish of its body in what seems like no time at all, he may get 
the impression that fish always move with notable speed. It is true that many species are 
capable of extremely rapid bursts of speed, but over long distances they average a 
much slower rate of speed. Salmon may go at a rate of twenty-five miles an hour, 
whereas carp are not known to exceed seven and a half. 

How the Goldfish Gets Its Color 
Goldfish owe much of their attractiveness to their golden sheen. "Is there really 

any gold in a goldfish?" a youngster looking at his aquarium may ask. The goldfish 
scales do resemble this precious metal, but of course there is no trace of gold in their 
shiny covering. Color in fish is mainly the effect of pigments which for the most part are 
scattered in the surface layers of the skin and are visible through the scales. 

The ancestors of goldfish were olive in color. They belonged to the carp family 
and lived in the streams of China. Hundreds of years ago some specimens were found 
with golden tones on their sides, and breeding was started with these. The gold pre-
dominated in some of their offspring, and selective breeding continued until fish 
completely golden in color were achieved. About seventy-five years ago a sailor brought 
back goldfish to America from the Orient. They have been popular pets here ever since. 

VARIETIES OF GOLDFISH 
Today we see many fancy varieties, such as fantail, fringetail, telescope, and 

lion-head. The breeding of specially selected fish produces these highly ornamental 
creatures, though great numbers of "common" goldfish appear along with them. This 
type characteristically has a long body, forked tail, and small head. It may be all gold or 
marked with black and silver. It is hardier than its ornamental relatives and if it is 
transferred to a pond with ample food, it may grow to be a foot in length. 



Fish Use Camouflage Too 
The color of fish is often a definite camouflage, comparable to protective 

schemes on many birds and mammals. You may see a hint of protective coloration in a 
goldfish, as the orange tones of its back fade to pale lemon-yellow below. In general, fish 
are darker-colored on the back than on the underside. As the darker color blends with 
the river or pond bottom, fish tend to be less noticeable to an observer from above. Yet 
when fish feed near the surface their light underparts blend with the sky, so that they are 
not too likely to be seen by enemies swimming below. 

Perch, pike, and other species that live among weeds are protected by their 
vertical stripes. An extreme example of camouflage is the "leaf fish" of the Amazon River 
which is colored like a dead leaf and has a projection from its lower lip that resembles a 
leaf stalk. Even its actions reinforce the illusion: In stalking its prey it drifts along like a 
dead leaf. 

How Fish See and Hear 
"Goldie winked at me. I saw him!" my exuberant youngster exclaimed one day 

during a close scrutiny of the aquarium. 

He was disappointed when I pointed out that a fish has no eyelids and therefore 
cannot wink. However, fish do have eyeballs and when one of these is flicked downward 
you get the impression of a wink. The lack of eyelids also means that whether the fish is 
awake or asleep, its eyes are wide open. 

Fish do not have keen sight. The part of the eye that takes in light is round-
whereas in land animals it is flattened. Fish are near-sighted because of the shape of 
their eye lens. 

"Can the fish hear us?" is another challenging thought to children who enjoy 
talking to their charges at feeding time. It is doubtful that they can, but they do seem to 
be aware of hand clapping or the sound of tapping on the aquarium walls. 

The fish has no outside ear-or even openings where you would expect to find 
ears. It does have other sense organs, however, through which it can get some of the 
same impressions that we receive through our ears. In fact goldfish, minnows and others 
learn to react to whistles and certain other sounds at feeding time. 

Fish Scales 
The scales of a fish look a good deal like the shingles on a roof. Each of the 

scales grows separately from the skin, but they are set at an angle so that they overlap 
and form a complete covering for the body. Naturalists sometimes call this scaly 
covering the "outside skeleton." 

Some fish, the catfish for one, do not have scales. Among the species that do 
have scales, a newly hatched fish of the bony group lacks the protection of scales for its 
skin; but it does not take long for them to develop. Some kinds of scales-those of the eel, 
for example-are so tiny that you can hardly notice them. A curious feature of some 
members of the tuna family is that they are only partly scale-covered. 

TELLING THE AGE OF FISH 
As the fish grows, its scales grow too. You can tell the age of many of the bony 

fish by the markings on their scales; by examining the rings you can tell how many 
birthdays they have passed. Of course you will not want to do this with your goldfish pet: 
Its scales should never be touched, let alone pulled out of the skin. A protective slime 



covers the scales and if this is rubbed off by dry hands or in any other way, death may 
result for the fish. 

Children enjoy studying the scales cleaned from a fish destined for the family 
dinner. Any youngster who knows how to count will get a thrill looking at the scales 
through a magnifying glass, checking the number and nature of the rings, and reporting 
the age of the main course for dinner! 

"It Was That Big!" 

Among fish, size is not so standardized as among mammals. The goldfish is an 
outstanding case in point. In an aquarium it remains small, whereas, given the freedom 
of a pond, it increases its size many times over. Such factors as the temperature and 
acidity of the water and the type of food available limit the length and weight a fish can 
attain. 

Most of the really big fish are found in the ocean-though there is a huge species, 
the arapaima, that lives in the rivers of Brazil and attains a weight of four hundred 
pounds. Among the giants of the sea is that popular American food staple, the tuna. 
These giants vary in size depending on the regions to which they are native, but a 
weight of a thousand pounds is about the maximum. Another big fish is the spectacular 
swordfish. Few sports are as adventurous as deep-sea fishing, and many a boy or girl, 
thrilled by pictures or films, looks forward to taking a marlin or sailfish with rod and reel. 

Fish Migrate Too 
"What happened to the fish when the water froze?" children often ask as they 

prepare to go skating over ice that was a rippling lake or stream only a few weeks 
before. 

There is more than one answer to this question. Some fish-the common sucker, 
for example-burrow in the mud and may be frozen and thawed without being any the 
worse! Others remain active if the water under the ice is deep enough. As for carp and 
some other species, they move en masse to deeper water at the beginning of winter. 

Children accept the seasonal travels of birds rather casually because they can 
witness some phases of their migrations each year; but they are likely to be surprised to 
find that many fish migrate too. Even their parents often do not realize how widespread 
the migration habit is among fish. Except for the fish living in ponds, a great many may 
make migratory journeys in the course of their lives. Sometimes the individuals in a 
traveling "school" are counted by the million. 

SPAWNING MIGRATIONS 
Aside from the journeys of fish to deeper waters for the winter, some species of 

fresh-water fish travel many miles in search of food. There are also salt-water migrations 
by fish that swim away from their feeding grounds to deposit their eggs. A famous 
example is that of the North Sea herring migrating in the autumn to coastal waters off 
France. There they spawn and go northward again. When the young hatch they swim to 
the surface to feed and are gradually swept north by the main currents until they reach 
the North Sea. There are still other migrations that take fish from the salty ocean to fresh 
inland waters to deposit their eggs. 

How to Keep an Aquarium Successfully 
A home aquarium may be a simple matter of keeping one or two goldfish or it 

may be a full-scale hobby involving a variety of fishes. Tropical and toy fishes are more 



difficult to raise than the goldfish, but even this hardy pet requires certain favorable 
conditions in order to survive. 

The goldfish needs adequate amounts of water-about a gallon for every inch of 
fish in the tank. It must be given food in proper amounts; overfeeding is a far more 
common trouble than insufficient food. The water must be kept clean-yet the fish must 
not be subjected to a sudden change in temperature when fresh water is provided. The 
tank must have the right amount of sunlight, not too much, not too little. Several hours of 
hot summer sun may kill the occupants of a small tank. 

Plants are attractive in an aquarium and give the fish a sheltered place to rest 
and possibly to lay eggs. Contrary to general opinion, they are not essential, however, 
and too many plants are harmful rather than beneficial. 

The popularity of goldfish has put goldfish breeding on a substantial commercial 
basis. A goldfish hatchery near Frederick, Maryland, covers 150 acres and turns out 
about five million fish a year! 

HOW LONG FISH LIVE 

Properly cared for, the common goldfish may reach an age of twenty-five or thirty 
years. Many species of fish have a long life span, but in the natural state they are not 
likely to live to a ripe old age: They have too many enemies, and some-such as the 
Pacific coast salmon-die after spawning. However, records of fish in ponds or aquariums 
tell us of catfish that lived sixty years, halibut that rounded out thirty, and trout that 
flourished for eighteen years. 

Shiners and "Pumpkin Seeds" 
A COMMON CATCH 
One fish that father and son are likely to encounter in any country stream is the 

shiner; this is among the commonest of little fish in the brooks of America. It belongs to 
the same family as the minnow, and they look very much alike, wedge-shaped as seen 
from above, rounded in front and tapering to a point in back. However, shiners are lighter 
in tone than minnows. A delicate olive-green covers the shiner's back, bordered at the 
sides by a line of blue-purple, with a silvery sheen on the bottom that seems to reflect 
the varied hues of a rainbow. 

Because they are small, shiners are the prey of many kinds of fish. Were it not 
for the countless eggs that this species lays, it could never survive. Shiners live on water 
insects and the eggs of larger fishes. You are rather likely to see them traveling in 
schools-a large group of little fish swimming against the current. 



 
THE PLUCKY SUNFISH 
Another attractive little resident of brooks and ponds is the sunfish -known also 

as "tobacco box," "pumpkin seed," "sunny," and a variety of other names. Pumpkin seed 
is a good description of the fish's general form because, viewed from the side, its 
outlines strongly suggest the seeds you find when you carve a Halloween jack-o'-lantern. 

Sunfish are perhaps best known for their gameness: Though small, they are 
fierce fighters. Not only do sunfish put up a real battle when caught on a hook-the males 
fight each other to win a desired mate. It is not a fight to the death, but each fish tries to 
mutilate its rival's fins. 

Fishing for "sunnies" with angleworms and any available equipment has always 
been a popular sport for boys. Furthermore, as summer approaches, sunfish eagerly 
take a dry fly; fathers find fishing for "pumpkin seeds" an excellent way of introducing 
their sons to the techniques of dry-fly fishing. 

Catching Fish for Observation 
It is satisfying to catch fish for food or for the sheer fun of it, but taking them for 

observation makes an interesting hobby. You need a barbless hook for this purpose, and 
the simplest solution is to file the barb off a regular or fly-tied hook. When you catch a 
fish of the right size, remove it quickly with wet hands and drop it into a wide-mouthed 
gallon jar of water. You can then study the actions of this underwater creature at leisure. 

Another method is to securely cover with wire mesh the top of the jar in which the 
fish is captive, and place the jar on its side in shallow water with about an inch of air 
between the water and the top side. Then you can watch the fish for a day or more; if 
your youngster enjoys drawing he may wish to sketch the captive. 

CATCHING FISH WITH A NET 



An old and widely used method is taking fish with a net, which you can employ if 
it is not against the law in your locality. A dark-colored net, deep and tapering toward a 
rounded bottom, is best. 

This is how to use the net: Walk into a shallow pond or stream and hold the net 
as you would a hoe. Walk slowly, keeping your shadow from falling in front of you and 
thus frightening the fish away. When you see a fish, twirl the net rapidly in the air so that 
the opening will cut the water first. Then, with a downward swoop, cover the fish and 
drag the net briefly shoreward along the bottom. As you lift the net from the water, twist it 
again so that the opening faces upward; then immediately transfer yourrcatch into a jar 
or bucket of water. 

 
KEEPING RECORDS OF FISH 
Keeping a chart of fish found in your region can be as rewarding as a bird or 

mammal record. To prepare a chart devoted to fish, you can set up five columns with 
headings for name and brief description, spawning grounds, feeding grounds, natural 
food, and accepted bait. You may, if you wish, add columns for the date and place of 
specimens caught, and another in which a small sketch may be made. Such a chart is 
fun to keep up and in time becomes a lively textbook for children in learning about native 
fish. 

VISITING FISH HATCHERIES 
A trip to a state or national fish hatchery is entertaining and a child can learn a 

great deal from observing the fish in all stages of development and discovering how 
streams and lakes are stocked. Most hatcheries have regular visiting hours for the 
public, and if none are located near your home, you may discover one during a vacation 
trip. Signs along the highways will often direct you to hatcheries, and a travel guidebook 
usually lists them in the region it covers. 



Family Life in the Fish World 
Duels between rival males are not the only drama to be observed in the lives of 

sunfish. They belong to the interesting group of fish that make nests for their families. 

The male sunfish selects a spot in shallow water close by the shore and 
excavates mud and sand there to make a saucer-like basin. He clears the place of 
pebbles by jerking them away with his tail fin or by taking them in his mouth and carrying 
them away. Measured across, the finished nest is about twice the length of the fish. 

The female sunny, recently won by right of conquest, deposits her eggs in the 
nest and then takes leave of home and mate. But the male does not share her 
irresponsibility. He stays close to the nest and bravely defends it from enemies until the 
eggs hatch. Then the male too resumes a carefree life so far as his family is concerned. 
There are fish that carry parental duties still further. The male bullhead, for example, 
continues to guard the baby fish many days after they hatch. 

FISH THAT DON'T LAY EGGS 
Not all fish lay eggs. Some species, ranging from the great tiger shark to the tiny 

guppy, give birth to young that are in an advanced state of development. A guppy 
produces at least twenty-five and perhaps as many as fifty offspring at a time; but the 
parent fish eat many of their young, and only a small proportion survives. 

Some Famous Fish 
TROUT-FISHERMAN'S FAVORITE 
Trout live in cool mountain streams or lakes, where they feed on a variety of 

insects that lay eggs on water; the trout also greedily snatch the emerging insects as 
they hatch. These feeding habits make fly-fishing for trout an exciting sport as the 
fisherman lures his victim with imitations of its favorite food. In small streams trout rarely 
exceed half a pound; but in larger rivers and lakes where food is abundant they often 
reach from five to ten pounds. 

How Trout Build Nests: One female trout lays hundreds of eggs. For her nest 
she seeks water with a gravelly bottom, perhaps where the brook she inhabits flows into 
a larger stream. There the mother fish shapes a depression with her tail and carries 
away larger stones in her mouth. 

After she has laid her eggs in the nest and the male has fertilized them, she 
moves a little upstream and repeats the whole process. The gravel and sand she 
displaces are carried along by the current. Most of the discarded material is conveniently 
deposited over the first nest, protecting the eggs it contains. The mother trout makes 
several nests and lays eggs in all of them before she is finished with the job. 

Legal Protection for the Trout: In spite of the enormous quantities of eggs laid 
by trout, these fish were in serious danger of extermination once motor highways began 
opening wilderness country to ever-increasing numbers of fishermen. Aside from being 
destroyed by their natural enemies, such as other fish that eat the eggs and young, the 
trout were caught by these fishermen who gave no thought to size or season or how 
many fish might be left in a stream. 

The passage of effective conservation laws prevented the disappearance of trout 
from native waters by regulating the seasons for trout fishing, the number a fisherman 
may catch and the size a fish must be before it can be taken. 

SALMON-THEY LEAP WATERFALLS 



Many children have heard about the travels of the salmon, for this fish has 
become a symbol of determination to reach a goal. Pacific salmon swim hundreds of 
miles to their spawning grounds in North American rivers; the Atlantic salmon go 
hundreds of miles to reach theirs in rivers of Europe or of America. 

If you had the opportunity to be at a waterfall where salmon were making their 
way upstream, you might see them putting their noses out of the swirling water as if 
"sizing up" the situation. They turn their heads against the falling water and twist their 
bodies like bows, then straighten out again. They bring every muscle into play as they try 
to progress. 

Sometimes they succeed by practically climbing the cascade, at other times they 
top it with a single leap. No matter what their method, they never give up. If need be, 
they wait for days-even weeks!-until a change in the volume of water provides a better 
opportunity to scale the barrier. 

Pacific salmon rarely survive spawning to return to the sea. Their usual fate is to 
die after breeding. 

 
"Is that a fish? Looks like a snake to me!" 

With some reason the children are dubious when Daddy displays an eel as the 
morning's "catch." But despite its elongated, snakelike form it is a true fish, having gills 
for breathing and fins for swimming. 

Eels and Snakes: The well-known figure of speech, "slippery as an eel," makes a 
good point of contrast between this fish and the snake. The skin of a snake is never 
slimy; that of an eel is always slimy. The eel's skin is thick and flexible, with the scales 
lodged in it instead of on the outside. Quantities of tiny glands in the skin produce a 
sticky mucus. These factors, combined with the creature's suppleness, give it the ability 
to slip through anyone's fingers. 

Eels Love Privacy: Eels live in all kinds of waters, in mountain lakes and streams, 
in salt-water pools along the shore, and in stagnant ponds. Clean water or foul-it makes 



no difference to the welfare of these hardy fish. It might seem strange, therefore, that we 
do not see them more frequently. The fact is, however, that eels are secretive creatures, 
and much of the time they lie buried in mud. If something seriously disturbs them in their 
hiding place, they come out in swarms; they live in groups. 

Vast Migrations: Like salmon, eels make astounding migratory journeys-but they 
reverse the salmons' procedure. Instead of leaving the ocean for fresh water, they travel 
from ponds and lakes down rivers to the depths of the ocean-and there the females eject 
their eggs. 

The two species of eel-one European, the other American-that spawn in the 
same area in the Atlantic, travel in opposite directions. The young whose parents come 
from American rivers take about a year to travel from their ocean breeding place to this 
continent; the offspring of European species take three years to reach their destination in 
Europe. 

In the course of its travels the eel has a notable advantage over most fish. It has 
specialized gills that can store a certain amount of water. This makes it possible for the 
eel to leave a stream or pond and wriggle over land to another body of water some 
distance away. 

Fish That Are Different 
THE FISH THAT WALKS 
The fish family has its share of fantastic creatures. In some ways their real-life 

qualities are more amazing than those of mythological monsters of legend and myth. 
The climbing perch is the commonest of these believe-it-or-not fish. It can survive out of 
water for several days, and its pectoral fins are strong enough to support its body by 
acting as legs! This perch may be said to walk rather than wriggle, and it has been found 
on low tree trunks. 

"FLYING" FISH 
Perhaps more generally known than the walking fishes are those that leave the 

water and glide above its surface. If you travel in tropical waters, such as those around 
Bermuda or the West Indies, you frequently see some of these gliders in action. Most 
expert of the group, the "flying fish" travel through the air about three feet above the 
water at forty miles an hour, and may go as much as four hundred yards at a stretch. All 
the "flying fish" -they glide rather than fly-live in the ocean, with the exception of one little 
"butterfly" fish of Africa which makes brief excursions over its fresh-water home. 

SEA HORSES-NATURES ECCENTRICS 
The sea horse, despite its name, is a fish, and strictly a swimming fish at that; but 

its method of swimming is amusingly different. Children delight in seeing a group of them 
in a public aquarium, moving through the water with an appearance of great dignity-head 
upright, fins at the back. Any onlooker is bound to be convulsed with laughter when the 
sea horse rolls its eyes; for a sea horse can look straight ahead with one eye and 
backward with the other at the same time. 

But these features by no means exhaust the eccentricities of this odd little fish. (It 
averages about three inches in length.) The eggs of the sea horse are incubated in a 
pouch that belongs to the male-not the female. The mother sea horse transfers her eggs 
to the pouch as soon as they are produced; and there they stay until they hatch. 



The dried bodies of sea horses are prize discoveries for boys and girls at a 
beach, where the animals are often stranded by the tide. 

 
SHOCKING FISH 
Another unusual fish you may encounter at the seashore is the little electric star 

gazer, which spends much of its time buried to its eyes in sand. Only if you happen to 
step on one is its hiding place quickly revealed: Its power to give an electric shock is its 
means of defense. 

There are other fish, larger than the star gazer, that are also equipped with 
"batteries," but they are not native to our country. One of these is the electric catfish of 
Africa, another the electric eel of South America which not only uses its powers of shock 
to defend itself, but also as a weapon for securing food. 

Just as zoos give you an opportunity to see strange mammals, so public 
aquariums present some rare and exotic fishes. A trip to one of these aquariums is the 
best substitute for a trip underseas. 

SHARKS-NOT SO FEROCIOUS 
The "ferocious" shark, like the pirates of old who captured the imagination of 

adventure-loving children, represents a terrible menace of the sea. Any story of 
shipwreck immediately takes on an element of terror when "shark-infested waters" are 
mentioned. 

Yet it is claimed sometimes that sharks never attack humans but eat only small 
forms of oceanic life. If you watch native boys fearlessly diving after coins tossed by 
tourists in the harbor of Nassau in the Bahamas, you may conclude that there is a sound 
basis for this theory. Frequently the fins of sharks which abound in nearby waters may 
be seen cutting the surface close by the divers-yet the sharks never molest the boys. 



The probable explanation is that the noise and excitement and the evident vitality of the 
divers discourage the sharks. 

The "Man-Eater": Actually the biggest member of the shark family, the whale 
shark, is quite harmless to humans, eating only small fish, jellyfish, and shell creatures. 
By way of contrast, the great white shark, which is found in all warm seas, comes legiti-
mately by its other name of "man-eater": It will devour almost anything it can find, 
including humans as well as other sharks. The victim need only be disabled or too small 
to defend itself. 

 
Neighbors of the Fish 
WHALES-BIGGEST MAMMALS OF THEM ALL 
Whales are the biggest animals in the world. Fully grown, one of them may weigh 

ten times as much as an elephant! The heroic whale-hunters in the palmy days of 
Nantucket and New Bedford created one of the imperishable epics of American history 
when they sailed the seven seas in search of this mighty prey. 

The enormous size of the whale is bound to impress a child. He is likely to be 
even more amazed when he learns that whales are mammals-though they live in water, 
as fish do. "How come, then, that they're mammals?" he will surely demand. 

Whale "Babies": One proof that whales are mammals is the fact that the babies 
are born alive and are nourished by their mother's milk. Whale calves are undoubtedly 
the biggest babies produced by any kind of animal, although their size depends on the 
size and species of the parent. Occasionally it has been possible to record birth weights, 
and we have a record of an eighty-foot blue whale that bore a four-ton baby! The whale 
mother nurses her calf by means of a special compressor muscle that injects into its 
mouth milk which looks exactly like cow's milk. 

Whales Have Hair: Like land-dwelling mammals, whales are warm-blooded; this 
means that the blood remains at pretty much the same temperature regardless of how 
warm or cold the animal's surroundings may be. But how about the remaining test of a 
mammal: Does the whale, with its bare skin, meet the mammal requirement for having 
fur or hair? Well, it does have some hairs -just a few!-sprouting under its chin. Its 
ancestors of long ago doubtless had a great deal more hair. 



How Whales Breathe: But here is another unorthodox feature of the whale. We 
know that mammals, unlike fish, do not have gills. How, then, does the whale manage to 
breathe in its ocean home? Like the land mammals, it must take oxygen into its lungs. 

This mammal of the sea has nostrils at the top of its head, making possible a 
quick intake of air when it comes to the surface. When the whale is below the surface, 
special muscles close the nostrils firmly against water. There is also a passageway at 
the back of the mouth which directly connects the nose passage with the windpipe. Thus 
water cannot reach the whale's lungs even when its mouth is open. Ordinarily a whale 
comes up for air every few minutes; but it can stay below the surface twenty minutes or 
more by making use of oxygen stored in its blood. 

"There She Blows!" During an ocean voyage you might see the last phase of the 
whale's unique breathing operation. The exclamation "There she blows!" on shipboard 
calls attention to one or two fine sprays, looking like steam erupting from the water. They 
indicate the spot where a whale has just risen to the surface and exhaled! The blast of 
air sent out of its nostrils is very warm and saturated with water vapor. The blast 
condenses as it strikes the colder air, forming the columns of spray that have led people 
to insist-incorrectly-that whales spout water. 

How Whales Swim: If you are looking at a picture of a whale that shows its 
whole body, it will be interesting to see whether your child can notice an important 
difference between the whale's tail and the tail fin of a fish. The former flattens out into a 
broad paddle, lying in a horizontal plane. This is just the opposite of the fish's tail, which 
is always expanded vertical-wise. While the fish helps move itself forward by lashing its 
tail to the right and left, the whale propels itself forward with an up and down motion. 

What Whales Eat: After learning the story of Jonah and the whale, a child may 
ask, "Do whales really eat people?" 

Strangely enough, this largest of creatures lives on very small animals. Only one 
species-the sperm whale-is capable of swallowing a man whole. Others would be apt to 
choke on any large prey. The sperm whale's teeth are usually only on the lower jaw; its 
diet consists chiefly of fish and squid. 

Of course, the "killer" whales and the species known as porpoises have teeth; 
but the largest whales are equipped, instead, with enormous strainers. These are made 
of whalebone plates which, despite their name, are not bone at all but material re-
sembling that of human fingernails. The whalebone plates, bordered with a horsehair-
like fringe, grow from the roof of the mouth. When the whale swims with its mouth open, 
quantities of shrimp and other small creatures are enmeshed; when the whale closes its 
mouth, the water is forced out but the victims cannot escape from the trap. 

MERMAIDS-GLAMOUR GIRLS OF THE SEA 
Fairy tales, cartoons, and sometimes decorative motifs introduce most children to 

the fantastic, lovely ladies known as mermaids. Many primitive peoples the world over 
have legends about mermaids. Babylonian art dating from about I800 B.C. depicts 
mermaids, and only a century ago Barnum featured a "stuffed mermaid" in his side 
show! The inquiring mind of a child plays, naturally enough, with the idea of mermaids-
even if "no such animal" is alive now, did it ever exist? If not, why were mermaids 
"thought up"? 

The sea cow, a creature which, like the whale, is a sea-dwelling mammal, 
probably gave rise to the mermaid legend. The sea cow's head is shaped much like that 



of the seal; its body is plump but somewhat fishlike. Its startling feature is its face, which 
suggests an oversize, ugly human. It is believed that when early navigators saw sea 
cows raise their heads above water, they were struck by the animals' part human, part 
fishlike appearance. As they did not have binoculars to help them see more clearly, they 
reported these creatures as glamorous mermaids! 

SPONGES 
Boys and girls can learn something of life on the floor of tropical seas by 

examining the natural (not synthetic) sponges. The sponge, when it is alive and growing 
at the bottom of the sea, looks more like a plant than an animal. There are many 
varieties of sponges, but not all of them are used commercially as some skeletons are 
too thin or scratchy or brittle. Sometimes the skeletons become detached and float in on 
a beach. However, the sponges destined for commercial use are obtained by divers or 
by workers who pull them from the ocean floor with tongs fastened to long poles. 

CORALS-SEMI-PRECIOUS ORNAMENTS 
Another sea animal that children may know from its skeleton is the coral. As in 

the case of sponges, there are many varieties of corals. Aside from the type used for 
making necklaces and ornaments, there are the reef-building, "stony" kind. These are 
responsible for the well-known coral isles of the Pacific, as well as the great coral reefs 
such as may be found near the Bahamas and off the coast of Australia. The Great 
Barrier Reefs off Australia are more than a thousand miles long and have caused many 
a shipwreck. 

Architect of the Seas: Any child's imagination is bound to be stimulated by the 
amazing explanation of how the tiny softbodied coral polyp produces these gigantic 
structures. A newborn coral polyp is active at first and swims freely; but soon it fastens 
itself to a rock or to the sea floor. Using carbonate of lime obtained from food and water, 
it forms a little platform under its body and a hard wall (called the skeleton) around itself. 

What happens to most kinds of corals is that these new polyps remain attached 
to the parent and in turn produce new buds. As the older ones die, young polyps build on 
top of their skeletons and thus the structure grows until an island or reef is formed. 

THE BASHFUL SNAILS 
Observing a snail's daily activities need not be the only pleasure your child 

derives from his unusual pet. He can also train the animal to be less shy. I knew one 
friendly snail that would come out of its shell when summoned by a sharp clicking sound, 
and would proceed to eat from its owner's fingers. 

When a snail has enough confidence to come out of its shell, your child will be 
able to observe its eyes, which are located at the ends of tentacles attached to its head; 
he can also study the horny jaws that cut up the plant material it eats. If the snail learns 
to eat from his finger, he can feel the tiny teeth on the tongue which give it a sandpaper 
texture. 

How to Take Care of a Pet Snail: A glass terrarium furnished with moss and 
ferns makes an excellent home for a snail. You will need a wire covering for the 
enclosure, as snails can crawl up anything-even a slippery piece of glass. They owe this 
ability to a substance they secrete as they travel. Snails require little food, usually 
thriving on cabbage or lettuce leaves, carrot pulp and the like. 

At the Seashore 



If you could take your child on an exploring trip around a coral reef, you would 
find many fantastic forms of life such as the giant plantlike sea anemones, and such 
shellfish as the bright pink crab that camouflages itself with bits of sponge. Such an 
expedition is out of the question for most of us, so it is fortunate that a number of these 
tropical wonders can be seen much closer to home-in tide pools along the shore, and on 
rocky coasts and sandy beaches. 

Looking for these creatures and learning something of their way of life can 
become a delightful summer hobby. You will find that a magnifying hand lens is a 
valuable piece of equipment to help the youngster enjoy his discoveries to the fullest. 
Children of six or over can use a microscope to good advantage. 

 
STINGING HYDROIDS 
You can often come across hydroids as you examine a tide pool. These are tiny 

creatures that-like the giant sea anemones of the coral reefs-resemble flowers. When 
they are magnified, the hydroids are revealed as animals. Like the corals, they are 
known as polyps. Each individual is attached to a delicate stalk, and it has numerous 
threadlike tentacles that are equipped with stinging cells. Small creatures that come 
close are paralyzed and drawn into the opening that serves the hydroid as a mouth. 
Many hydroids are quite transparent, and for this reason they are especially interesting 
to observe. 

FLOWER-LIKE SEA ANEMONES 



In the tide pools, too, you may find sea anemones, much smaller than those of 
tropical seas yet larger than the hydroids. When undisturbed, they expand into flower-
like forms; but they can contract quickly into an unattractive jelly-like mass. When they 
are in this form you will note their resemblance to jellyfish; actually the two animals are 
closely related. 

Shellfish-They Aren't Really Fish 
A child running barefoot along the seashore is likely to have an unpleasant 

encounter with these creatures, for their sharp edges can inflict painful cuts. He soon 
learns to watch out for mussels, clams, and all shellfish that are exposed to view during 
low tide. He will surely wonder, too, how these animals can be fish when they are so 
different from salmon, trout, or other "regular" fish. The fact is that the term "shellfish," 
though constantly used, is incorrect; the proper name for these animals is "mollusks." 
Every kind of mollusk-there are something like eighty thousand species!-has a soft body 
enveloped in a mantle which in most cases manufactures or secretes a hard shell. There 
are two siphons in the mantle; one of them brings water to the animal, the other carries 
the water away after it has passed through the gills. 

The mollusk's shell is sometimes described as a skeleton-a skeleton without a 
backbone. Instead of being an internal structure, the skeleton is carried on the outside of 
the body. 

THE CLAM'S PEARLY LINING 
One of the best-known mollusks, the clam, has a shell made up of three layers-a 

thin one on the outside, a thick strong middle layer, and a smooth pearly lining. When a 
bit of sand or other foreign matter gets lodged within the shells, it becomes coated like 
the lining and in time may become a true pearl. 

SQUATTERS' RIGHTS 
We find mollusks not only in the sea, but in fresh-water lakes and streams and on 

land as well. Some of them-the periwinkle, for example-have a single shell; others, such 
as clams and oysters, have two shells hinged along the back. Shellfish give the 
deceptive appearance of leading a peaceful existence, though the fact is that life is a 
constant struggle for them. They are devoured by a variety of animals, and they often vie 
with each other for living space. 

Oysters settle as a rule in fairly deep water, though sometimes a colony is 
located on a mud flat that is exposed to the air during low tide. In such a situation you 
may see an invasion take place. Mussels, which multiply with a great rapidity, may move 
in and smother the oysters out of existence by sheer weight of numbers. But, once the 
mussel colony is established, it may in turn be invaded by a host of barnacles which 
soon take over the territory for their own. 

One of the mollusks' worst enemies is an innocent-looking snail with the sinister 
name of oyster drill. It plays great havoc in oyster beds boring holes through the oyster 
shell and feeding on the soft underlying flesh. 

THE SELF-EFFACING CRABS 
You have to keep a sharp lookout to catch a glimpse of these notable creatures 

of the seashore. Some are expert at disguising themselves by putting seaweed or bits of 
sponge on their back; some hide themselves almost completely in the sand as they lie in 
wait for prey; and some are very small. 



The Rock Crab: It should not be too difficult to discover the rock crab, which is 
common on most rocky shores. Full grown it is a little over five inches wide, and is 
commonly reddish purple in color. Like all crabs, the little fellow has five pairs of legs. 
The first pair are adapted as pinching claws, and in some crabs the last two pairs, 
shaped like fins, serve effectively as swimming aids. 

 
It is amusing to watch crabs walk-they move sideways instead of forward or 

backward. Shore crabs are rather slow in their movements; the swimming crabs are 
considerably more active. 

Spare Parts: If a crab accidentally loses a claw, it can grow a new one. During its 
lifetime it also replaces its shell, not because of a mishap, but because its body gradually 
grows too big for the shell. When the original shell starts getting too snug, the animal 
pulls itself free, and until it grows a new covering it is known as a "soft-shell" crab. 

THE AGGRESSIVE LOBSTERS 
If you make a habit of observing the activity among the seaweed in shallow 

waters, you may have an opportunity to see a struggle between a lobster and a crab, 
although such encounters are rather infrequent. The crab-even a large one-apparently 
has little chance against his opponent: A lobster's claws are extremely powerful. One of 
them is very broad and is used for crushing; the narrower one cuts food to bits. Its mouth 
can crush as well as bite. It is also probable that the lobster has an advantage over the 
crab because its feelers, especially a second pair, are longer than the crab's. With them 
the lobster can investigate holes and crevices and is extra-sensitive to danger as well as 
possible prey. 

Shell Hobbies Are Fun  
SHELL COLLECTING 



Sea shells delight children who live inland as well as those who have the 
seashore close at hand. They may collect them as stamps and coins are collected 
through purchase at stores, by order from catalogues, and through trading with 
correspondents the world over. 

Shells have a multiple appeal. Some, such as the giant conch shell, intensify the 
sounds they pick up in their spiral interior and thus bring to a child's ear "the sound of the 
sea." 

 
DECORATIVE USES FOR SHELLS 
Shells have a further appeal because you can make art objects with them. If your 

child is an enthusiastic collector, he may call on you for ideas to put quantities of shells 
to use. 

One project that serves the purpose is making shell book ends. You start these 
with two triangular blocks of wood, each attached to a heavy wood base about six inches 
square. Then you apply a coat of ready-mixed putty, nearly a quarter of an inch thick, to 
the outer surfaces that are to be decorated. While this is still soft, press shells into it just 
far enough to be held firm. With good cutting tools your wood blocks may take varied 
shapes, while the shell groupings and designs are limitless and the wood and putty may 
be painted as desired. 

SHELL HANDICRAFTS 
Some shells are suitable for making belts, necklaces, bracelets, and earrings. A 

small child needs help in making the holes where stringing is necessary, for shells crack 
easily. 'The most effective way to puncture them is with a fine-pointed electric drill. You 
can buy shellcraft hobby packages in which the preliminary work has been done; this 
greatly simplifies the assembling of shell "jewelry." 



A child who gathers sea shells takes a far livelier interest in his collection if he 
thinks of a shell as a fortress created by a softbodied creature. The shell served the 
mollusk as a protective covering during its lifetime, and after death remained as a 
memorial to the little creature that lived in it. 


