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Fishy Conversations

Scientists are now eavesdropping on fishy conversa-
tions. They hope to explain why undersea creatures talk and

how the talk affects other fish.

By HOWARD SIMONS

» SPINY LOBSTERS are like men, their
voices become deeper as they grow older.

This is one of the preliminary findings of
Dr. James M. Moulton of Bowdoin College,
Brunswick, Me., who spent this summer at
the Bermuda Biological Station eavesdrop-
ping on the conversations of undersea life.

In countless other marine biology stations
and research laboratories throughout the
world, other researchers like Dr. Moulton
are studying the various aspects of the
oceans. (See SNL, Oct. 4, p. 218.)

The aim is twofold:

They hope to unravel some of the mys-
teries of what many scientists feel is the
“last frontier,” the oceans.

They hope that their studies will one day
provide mankind with limitless harvests that
will feed an expanded population which the
land will no longer be able to sustain.

Although the sea has been an integral
part of mankind’s history, little is actually
known about the sea itself, and less about
the life beneath its surface. It is only rela-
tively recently that man has turned to the
sea in an intensive effort to probe its secrets
and map its nature. One of these secrets, the
one Dr. Moulton is probing, is the talk be-
tween fish.

Ancient Voices

Historically, savants have, in passing,
made note of the fact that beneath the sur-
face of the sea there are fishy conversations
taking place. Aristotle compared the voices
of fish with those of land animals. Capt.
John Smith, when he was Governor of
Bermuda in the early 17th century, noted
that the grouper made a sound that earned
the fish its name. And, William Penn
chronicled the sounds of the drum fish as
early as 1685.

But it was not until the Second World
War that undersea conversations by whales,
lobsters, shrimp and fish earned more than
passing interest. Up to this point in the
history of undersea noises man had pretty
much relied on a tool that was not very
well-adapted to hearing under water, his
ear. The advanced technology gave him a
new tool: electronic gear that could detect
the screws of an enemy’s propeller or the
echo from a submarine’s hull.

As often happens, the new tool carried
along with its new problems. Submariners of
both the Allied and Axis fleets were plagued
with reports of enemy craft in the vicinity,
on'y to learn that there were no craft. Re-
scarch since has implicated a host of under-
sea life as the culprits in the deadly hide-
and-seek game of ferreting out enemies

while blinded beneath tons of water. The
problem still exists.

The sounds emitted by fish and other
marine animals plagued landlubbers too.
The harbor defense forces in Chesapeake
Bay, for example, were being alerted fre-
quently until it was learned that they were
responding to the calling of thousands of
drums or croakers moving into the Bay each
spring to breed.

Finally, it was found that a single call
of a common toadfish was intense enough to
trigger an acoustical mine that was meant
to be tripped by the sound of a passing ship.

Dr. Moulton is interested in these more
practical problems of undersea talk because
he is interested in all its aspects. But his
primary work is basic research. He wants
to try to learn why crustacea and under-
sea mammals and fish talk. Who do they
talk to? What effect does the fish conver-
sation have on the behavior of other fish?
How do they talk? How do they listen?

Dr. Moulton’s research along the Atlantic
Coast from Maine to Bermuda, together
with that of other investigators, is only now
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the Bermuda Biological Station.
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beginning to nibble away at the mysterious
bait of fish talk.

For example, Dr. Moulton explains, not
all fish talk as much as others. Curiously,
it is found, sound production is more wide-
spread among salt water fishes than fresh
water fishes. Similarly, another scientific
enigma is the fact that fishes living in clear,
warm seas such as around Bermuda seem
to have evolved a greater variety of sound-
producing mechanisms than have fishes in
Dr. Moulton’s home territory of cold north-
ern waters.

What does the talk sound like? Jacks
and grunts, which produce sound by rub-
bing teeth or other skeletal parts of their
body together, sound like the “noisy eating
of celery,” Dr. Moulton says.

“The toothplate rubbing of puffers and
porcupine fishes produces a sound similar
to that of a klaxon horn.”

The tiny snapping shrimp, one to three
inches long, literally snaps a single over-
sized claw. Together, several of the small
shrimp sound like “fat frying.”

The spiny lobster makes two sounds: a
rasp when it is disturbed or injured; and a
“rattle” during the daytime only, when it
is unperturbed. At night, the lobster is
quiet, although more active.

Why undersea creatures talk is very much
a mystery. Dr. Moulton, and others, have
speculated heavily and their theories run
the gamut from sound produced for defen-
sive purposes to mating calls. All or none
may be true.

Sea Robins’ Song

Sea robins, Dr. Moulton points out, have
been shown to respond to imitations of their
staccato calls played back to them under-
water. Male gobies, some drums and cods
all develop a call during the breeding season
which, when played into the water, stirs
females in captivity.

Squirrel fish and grouper of the Great
Bahama Bank, Dr. Moulton says, “bark at
an approaching hydrophone much the same
as a dog will bark at an approaching
automobile.

- “The black angelfish of the same waters
incorporates a whining call into recogni-
tion behavior toward an approaching mem-
ber of the same species.”

Other fish grunt at signs of danger. Sdll
others moan when protecting their nests.
The list of sounds and reasons for them
seem almost as inexhaustible as the numbers
of fish in the oceans.

Dr. Moulton believes from his own work
and that of others, that “many fishes create
sounds as integral parts of their normal be-
havior patterns and it is probable that at
least in many instances the sounds may
serve to facilitate breeding.” This aspect of
fish talk may prove to be a key to harvest-
ing the seas to feed future generations.

Looking to the future, Dr. Moulton says:

“Much remains to be done in studying
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the relations of sound production and sound
detection to the animals of the sea. It may
be that someday introduction of appropriate
sounds into the sea may serve to increase
the catches of commercial fishermen, and to
conserve valuable fish populations by driv-
ing them around obstacles or areas un-
favorable to their survival.”

To pursue his aim that one day might
spell increased harvests of the sea, Dr. Moul-
ton uses many avenues of attack. At the
Bermuda Biological Station, for example, he
takes a small boat out into the cool blue
waters surrounding the Islands and drops
a hydrophone overboard to listen in on the
talk below. At the same time, every grunt
and groan is being recorded on tape. The
Maine scientist has become so adept at his
eavesdropping that he has little or no trouble
identifying many of Bermuda’s fish from
what he hears, but cannot always see.

He may repeat his eavesdropping off a
dock at night, or in the tanks at the Station
to learn what effect captivity has on sound
production. At other times he dissects fish
to learn the structure of their sound-pro-
ducing mechanisms, as well as their hearing
aids.

Fish, he explains, have ears that are much
like those of humans. They have adapted
them, however, to their specific purposes
and there appear to be almost as many vari-
ations as there are species of fish. If one
wonders why he has never seen an ear on
a fish it is because fish lack both the external
and middle ears of humans. They also lack
man’s most important sound receiving in-
strument, the long, coiled cochlea of the
inner ear.

"Hearing’’ Without Ears

Crustacea, such as lobsters and shrimp,
on the other hand, have no ears. It has
been postulated that they “hear” by picking
up vibrations through any solids that they
walk on.

Some fish, Dr. Moulton points out, hear
over a frequency range comparable to that
of humans, but the upper limit does not
exceed about 13,000 cycles per second. It
has yet to be demonstrated that a fish can
hear in the upper adult human reaches of
about 17,000 cycles per second.

To complicate an already complicated
mystery, Dr. Moulton states, there are other
factors that must be considered. One of
these is known as the lateral line system.
All fish have tiny receptors either on the
surface of their bodies or close to the sur-
face. The lateral line system is connected
to the fishes’ ears, and is sensitive to low
frequency sounds. The role of these pres-
sure receptors that usually run in a lateral
line along each side of the fishes’ bodies
remains unsolved.

Listening to fish talk is not the work of
scientists alone.  Professional fishermen
throughout the world are just as aware of
undersea conversations as are Dr. Moulton
and his colleagues.

Dr. Moulton, whose work is supported by
a grant from the National Science Foun-
dation and who is on the staff of the Woods
Hole Oceanographic Institute, seems to be
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HUMAN SKELETON
$2.95 Postpaid

One Foot High

1/6 scale model of 6-ft. man
Anatomical charts included!

Sharp, accurate detail —
ideal for doctors, nurses,
artists, students, teachers,
schools, modelers.
Unbreakable plastic in
natural bone color. Wash-
able, durable.

Anatomical charts locate
and identify bones. Front
and back views.

Joints move—can be put
in standing, running, sit-
ting and other postures!
Parts snap together — no
gluing—easy to assemble.
Here’s an authentic scale
model of a human skele-
ton—a conversation piece
that holds interest for
hours! Fascinating for scientific-minded
youngsters—invaluable for study-—an arrest-
ing ‘‘stopper’’ in displays.

With identification chart $2.95. With stand,
$3.95 ppd. (Obviously a must for everyone’s
closet) Money back guarantee.
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DIGITAL COMPUTERS

THE RIDER ‘PICTURE-BOOK’ WAY
BASICS OF DIGITAL COMPUTERS
by John S. Murphy

New 3 volume ‘picture-book’ training course
Here is the easiest, quickest, most economical
way of learning all about the exciting new
field of digital computers. If you have a
knowledge of the fundamentals of electronics,
you can master the basics of digital com-
puters and understand the details of any
specific digital computer with this new 3
volume ‘picture-book’ course. Written by an
expert in the computer field, text matter has
been tested and proven in the training of
computer field engineers and technicians.
More than 350 illustrations support the text.
Volume I covers the background of com-
puters; Volume II, the components and units;
Volume III, the operatlon of the computer.

Basics of Digital Computers is ideal for train-
ing of programming personnel, maintenance
men, for introductory training of engmeer-
ing and technical personnel, for engineering
students and for others who wish to broaden
their'’knowledge of this new field.

#196, 3 vols., soft covers, set $6.95

#196-H, cloth bound, all 3 vols., $7.95

Now available at book stores or order direct.
10 day unconditional money-back guamntee
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A professional type, scientifically engineered
drafting machine. |deal for use in the Office,
Classroom, Art Studio, Workshop, Home, etc.
SMALL ENOUGH TO FIT IN A BRIEFCASE !
Made of black anodized aluminum with white
markings, Comes with 11''x17"' Coos Bay Hard-
board drawing board. Weighs 2-1/2pounds.
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4" YEST POCKET SLIDE RULE

Rust proof, non-warping top quality bamboo —
smooth-action slide — 2 color scales calibrated
on white nitrate face. Face scale has A, B, CI,
C and D — revese side has S,L,T scales. The

beveled edge is divided in 1/32"" —
reverse side graduated in m/m to 2 qg
10 cm. Complete with | eather case.

5" POCKET SLIDE RULE - Same as above
with the addition of K scale on front. 359
Back edge graduated in m/m to 13 cm. —
10" LOG-LOG, DECIMAL TRIG SLIDE RULE

Advanced professional type. Same top quality

construction as rules above. Scales include —
ExELY DF, CF; CIF,Cl;C, D, ELS oab1 £ 2
on one side in register with LLO, LLOO, A, B,
K, Cl, C, D, S, ST and T on reverse side.With

Cursor, 16 page instruction book and ,oqs
leather case. A $12.95 value for only. -
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100 - 200 - 300X

MICROSCOPE

Has finest, precision ground and
polished lenses. A fine quality
scientific instrument — NOT A ¢
TOY! Triple revolving turret le
al | ows choi ce of 100, 200
or 300X magnification
Right or left hand rack &
pinion adjust ment. Body
inclines 90° Has sub-
stage mirror. With case,

Now 77

MICROSCOPE

Now you can change from 10X to 15X
magnificasion by a simple shift of
the dual eyepiece. The triple lens
revolving turret contains 8X, 20X and

40X precision ground and polished
lenses of the finest optical glass.
NEW, patented sub-stage with built-in
light eliminates need of an ex-
ternal light source. Has a large
sub-stage mirror with revolving
variable iris.

/695

All-metal body.

Has a scalpel, scissors,
tweezers, slides, probe,
pins and magnifying
glass. An excellent set
for the science student

2263 E. VERNON AVE,,
DEPT. N-108

LOS ANGELES 58, CALIF.

Order from this Ad. Pay by Money Order or Check.

2 dep. on C.0.D’s. Prices F.0.B. Los Angeles.
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Regular price $11.95
John Surrey, Ltd., 11 West 32nd St., Dept. SN-76, N. Y. 1, N. Y.

The MacGregor PLAID SPORTSTER

The all occasion blanket for year around use.

The blanket with the Cashmere Look &
Feel. Made of DuPont Rayon Orlon, the
miracle blend of today. Complete with
plaid vinyl carrying case. Guaranteed
washable—5 year guarantee against moth
damage. For greater warmth — longer
wear, better value, this is tops. Ideal for
fishing trips, picnics, car, baby carriage,
sports, etc., 54" x

Our Price $7 95 postpaid

$84. per Dozen

= Calvert School
THE SCHOOL THAT COMES TO YOU

Accredited home-study courses for your
child. Teaching manual guides mothers.
Courses kept up to date by pretesting in
Calvert’s laboratory-school. Also used to
enrich schooling of above-average child.
Non-profit. 53rd year. Write for catalog.
920 Tuscany Rd., Baltimore 10, Md.
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MICRO-ADS

Equipment, supplies and services of special in-

terest to scientists, science teachers and students,
science-minded laymen and hobbyists.

25¢ per word, payable in advance. Closing date
3 weeks prior to publication (Saturday).

SNL, 1719 N St., N.W., Washington 6, D. C.

Free to WRITERS

seeking a book publisher

Two fact-filled, illustrated brochures tell how
to publish your book, get 40% royalties, na-
tional advertising, publicity and promotion.
Free editorial appraisal. Write Dept. SN-10

Exposition Press / 386 4th Ave, N.Y. 16

NITRON's FREE

s Guide and Catalogon

CAL TELESCOPES

Observer

This valuable 38-page book
is yours for the asking!

With artificial satellites already launched and space
travel almost a reality, astronomy has become today's
fastest growing hobby. Exploring the skies with a tele-
scope is a relaxing diversion for father and son glike.
UNITRON's handbook contains full-page illustrated
articles on astronomy, observing, telescopes and acces-
sories. It is of interest to both beginners and advanced
amateurs.

Contents include—

Observing the sun,
moon, planets and
wonders of the sky

Constellation map

Hints for observers
Glossary of telescope terms
How to choose a telescope

Amateur clubs and research
programs

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET « BOSTON 9, MASS.

Please rush to me, free of charge, UNITRON’s
new Observer’s Guide and Telescope Catalog 5J-2.
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GEMS & MINERALS

‘“GEMS & MINERALS MAGAZINE,” largest rock
hobby monthly. Field trips, ‘‘how’’ articles, pictures,
ads. $3.00 year. Sample 25¢. Box 687D, Mentone,
California.

OPTICAL EQUIPMENT

NEW 48-PAGE SCIENCE CATALOG FREE.
Microscopes, biological supplies, laboratory glassware,
telescopes, fossiles, minerals, entomological supplies,
books. Special 9-piece dissecting kit in finished
wooden case, $2.95 postpaid. Research Scientific
Supplies, Inc., Dept. 816, 126 West 23rd Street,
New York 11, New York.

EMERGENCY
CHILDBIRTH

AN APPROVED MANUAL
64 Pages — 30 lllustrations

Plastic Cover — Wire Bound

Send $3.00 to include postage & handling

POLICE TRAINING FOUNDATION
Franklin Park, Illinois

LINGUAPHONE

MAKES IT EASY TO LISTEN and LEARN to

SPANISH (Azysmner)  »

FRENCH
GERMAN -« ITALIAN « JAPANESE
MODERN GREEK + ICELANDIC

Any of 34 languages available at home
Only LINGUAPHONE, The World’s Standard Con-
versational Method, brings 8 to 12 of the world’s
best native language teachers into your home on fine
recordings.

It’s like llving in another land. You listen. You
hear native men and women converse about up-to-date,
every-day matters. You Understand. You SPEAK.
Exciting Buslness, Travel Opportunities Here and
Abroad. Linguaphone is used around the world by
schools, governments, business firms. Over a million
home-study students of all ages.

Stop Wishing—Start Talking! Send for FREE
Book and Details of FREE TRIAL. Linguaphone
Institute, T-31-108 Radio City, New York 20, N. Y.

In Canada: 901 Bleury St., Montreal

—(Questions—

ASTRONAUTICS—What are the names of
three new international cooperative groups ex-
pected to begin work soon? p. 227.

ICHTHYOLOGY—How do
shrimp talk? p. 234,

ROENTGENOLOGY—What drug has been used
to stop the heart’s action momentarily? p. 230.

Photographs: Cover, and p. 227, U. S. Weather
Bureau; p. 229, Bell Telephone Laboratories; p.
231, Bendix Aviation Corporation; p. 234, Ber-
muda News Bureau; p. 240, Eastman Chemical
Products, Inc.

some species of

Fishy Conversations
(from page 235)

as much an historian of fish talk as he is
a researcher. For some years now he has
collected bits and pieces of information as
to how professional fishermen use fish
sounds and fish hearing to increase their
catches. Most of what he has learned points
up a timeless trial and error method of
various peoples to use fish talk as bait.

Syrian fishing boat crews station a crew
member in the hull to detcet the resonance
of a certain category of sounds that they
associate with a particular bottom configura-
tion over which fishes feed in large numbers.

Japanese fishermen have long associated
the croaking of certain kinds of marine
fishes with a good fishing season. Oki-
nawan fishermen use scare ropes and sound
tubs. English fishermen in Robin Hood’s
Bay thrash the water to scare the fish into
shallow water. In Borneo fishermen use
coconut rattles. In the United States men-
haden and herring fishermen bang their
boats.

“Fish listening reaches its highest refine-
ment perhaps,” Dr. Moulton says, “on the
east coast of Malaya where specially trained
leaders of fishing crews submerge their
whole bodies in the water to listen for
sounds that will guide the placing of nets.
These fish listeners are trained in their art
for years.”

Today, he points out, Canadian and U. S.
Fish and Wildlife investigators are interested
in listening on the Grand Banks for seasonal
sound production of cod and haddock as
an indication of population density.

It appears that the voices of talking fish
may soon be heard more loudly than ever

before.
Science News Letter, October 11, 1958

Do Yo Kow?

Anoxia, or lack of oxygen, is generally
believed to be an underlying factor in cere-
bral palsy.

The earth’s polar motion, or free nuta-
tion, akin to the wobbly motion of a spin-
ning top, creates its own ocean tides.



