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Listening Instructions

f possible, listen to the whale record through stereophonic headphones.
Side 11, in particular, becomes a totally different experience when heard
through headphones. There is a lot of extraneous noise on this or any
recording of ocean sounds. This can’t be helped. Earphones seem
somehow to reduce the distracting effect of the noise, giving a pleasant sense of
vast echoey space—a mystical feeling that is very hard to describe. For some

reason, thiseffect is seldom experienced fully with even the best loudspeakers.
When heard through headphones, the ocean noise seems a natural part of

the whales’ world. Some of the ocean noise is generated by waves, earth
tremors, distant breakers, rain, grinding ice, stones tumbled by the tide, passing
ships, various shrimp, fish, seals, and whales themselves. The sea in most places
is alive with sound. The quietest parts of the sea are beneath the polar ice caps,
far from industrialized man. The noises that most interfere with the Humpback
whale songs are the low-pitched ones, and in recent years ship traffic noise has
become a constant roar of low-pitched noise in the ocean, even far
from shipping lanes.
As you will read in the booklet, noise pollution of the ocean may already |

be changing the lives of some whale species. l

The quality of ocean sounds heard in a recording is affected strongly by the
bottom topography of the area where the recording was made. In deep water
there are chains of echoes from the surface and bottom following each loud
sound. In shallow water the echoes return so quickly that they are seldom heard

as distinct sounds. You will notice these differences in the separate tracks on
the record.

e e e e et cxt——
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Side I, Band 1 — Solo Whale

This is a portion of a recording made by
Frank Watlington of the Columbia
University Geophysical Field Station at
St. David’s, Bermuda. His underwater
microphone (called a hiydrophone) was
in water about 1,500 feet deep, with a cable
leading ashore to the recorder in his
office. One day a whale happened by and
remained throughout the afternoon, singing
its song over and over again. Two songs
have been selected for this record;
they have been slightly edited by cutting
out parts of two long, repetitive sections.
Except for these deletions, the sounds
have not been altered in any way—there is
no speeding up, slowing down, or other
modification of the sounds made by
the whale. Presumably, this is the way the
songs would sound to other whales.

The pair of songs 1s transcribed above
in a form similar to musical notation
(see page 13 inthe book). You will find
it quite easy to read this potation, and can

follow the song on the transeript 1o see
how the whale repeats itself . In each case,
the loudest sounds are foliowed by a series

of echoes from the surface and the bottom,
You can hear the propeller noise of a

large freighter passing far away; it is audible
only as a very faint, high-pitched, wavering
sound. You can also hear, in addition to

this whale, the occasional soft, low cries of
a distant whale.,

Near the end of the band, there are two
rumbling explosions. These were probably
made by dynamite being used in acoustic
experiments. The whale apparently did not
respond to these sounds, for its song
is the same as it was in other recordings
when there were no explosions.

With the exceptions noted above,
everything on this band is the song of a
single whale. The sound that follows
the first two cries—a noise that sounds to
many people like a motor running—is part
of the whale song. It 1s made up of a
series of rapidly repeated low pulses.
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DR. ROGER S. PAYNE, whose work produced the
accompanying record and forms the basis of this booklet, has
spent the last fifteen years doing research in biological
acoustics and is currently at the Institute for Research in
Animal Behavior operated jointly by the New York
Zoological Society and The Rockefeller University. His
studies began with work on the directional sensitivity of the
ears of bats, which he did while still an undergraduate at
Harvard University. He later received his doctorate in
biology from Cornell University for brilliant work on the
ability of owls to find their prey in complete darkness by
hearing. He then did equally important work on moths,
discovering their ability to judge the direction of bat sonar
and thus evade capture. When asked how he reached the
decision to do research on whales Dr. Payne replied,

“The decision reached itself really. It was something I had
wanted to do for a long while. Certainly, I wasn’t first led to
it through any particularly inspiring encounter with whales.
I've had any number of wonderful days among wild whales
since, but at the time I decided to study whales I hadn'’t
even seen one. In fact, the first whale I did see was a dead one
and the encounter was anything but inspiring.

“I was working in a laboratory at Tufts University one
March night during a sleet storm when I heard through the
local radio news that a dead whale had washed ashore
on Revere Beach, I wanted to see it so I drove out there.
The sleet had turned to rain when I reached the place. Many
people had come to see the whale earlier but there were
only a few on the beach when I arrived and by the time I
reached the tidal wrack where the whale lay, the beach

was deserted.
“It was a small whale, a Porpoise about 8 feet long with

lovely subtle curves glistening in the cold rain. It had

been mutilated. Someone had hacked off its flukes for a
souvenir. Two other people had carved their initials deeply
into its side, and someone else had stuck a cigar butt in

its blowhole. I removed the cigar and stood there for a long
time with fcelihgs T cannot describe. Everybody has some
such experience that affects him for life, probably several.

That night was one of mine. ,
“At some point my flashlight went out, but as the tide

- came in I could periodically see the graceful outline of the

whale against the white foam cast up by the waves. Although

| itis more typical than not of what happens to whales
o5 when they encounter man, that experience was somehow
& thclaﬁt straw, and I decided to use the first possible

= 6j:§6i1ﬁxj_ityto lcamenough about whales 50 I mi ght

have some effect on their fate.”
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The Nature of Whales

WHEN WE THINK about the ocean, we are
usually considering only its uppermost,
thinnest film—a small fraction of the total
volume. We think of a place with ceaseless
motion, bright light, sparkling waves,

and brilliant sunshine. But beneath the
turmoil and light of the first 600 feet lies a
different ocean, a profoundly peaceful place
of constant darkness and nearly uniform
temperature where there are no waves—only
slow, drifting currents, It is the domain

of whales—the largest animals that have
ever existed.

The Blue whale, largest of them all,
reaches a size threc times greater than
Brontosaurus, the largest dinosaur. Its
mammoth heart, pumping 2,000 gallons of
blood through a 150-ton body 100 feet long,
is so large that a human child could crawl
through its aorta and a full grown trout could
swim comfortably through most of the
major blood vessels.

In the first seven days of life, a baby Blue
whale, born at about 2 tons, doubles its

weight, for a net increase of over 500 pounds
a day. When it is weaned, at about 7 months,
it weighs 24 tons and has reached a length of
52 feet—considerably longer than the
average American suburban house,

To tip up on end for a dive, a large Blue
whale must be in more than 100 feet of
water. At the point in its dive when it is
perpendicular to the ocean's surface, it
experiences pressure 3 atmospheres greater
on its lips than on its tail. In a deep dive the
Sperm whale can reach depths of 3,000
or perhaps 7,000 feet and return to the
surface unharmed.

Whale species are conveniently placed in
two categories, the toothed whales and the
baleen whales. Most toothed whales are
relatively small—Porpoises, Dolphins,
Narwhals, Belugas, and Killer whales. for
instance. The largest of the toothed whales is
the Sperm whale, with some fully grown
males reaching lengths of 65 feet. It is also
the best known of all whales, having been the
most frequently killed of the five species
that sustained the nineteenth century
whaling industry.

The larger baleen whales are so named
because of the comblike structure that
descends from the roofs of their mouths. It is
made of closely spaced parallel strips of
hornlike substance called baleen. The inner
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edges of these long, thin slats fray out into a
thickly matted net of hair that lines the
entire inner surface of the comb so that, as
the whale swims through fields of plankton
or schools of fish, it sieves out and

swallows whatever food, large or small,

the sea contains.

The throat and belly of most baleen
whales, like the Humpbacks, is deeply
furrowed by long pleats from chin tip to
navel, which probably allow the whale's
throat to expand, engulfing great quantities
of water from which its food is strained.
Baleen whales without these pleats, like the
Right whale, have longer baleen strips and
probably strain their food by swimming, with
their mouths part way open, directly into
masses of small marine life, thus collecting
the tons of krill and plankton they feed on.

But this is only speculation based on whale
anatomy. No one knows for sure how
whales feed or how they live in their deep
domain, for no one has yet found a way to
study whales directly in the ocean depths.
Thus, although we have a considerable
knowledge of whale anatomy—whale corpses
have been plentiful for centuries—we know

The baleen whale (left) captures its food

by sieving small organisms from the water that
is forced through its rigid baleen comb.

The toothed whale (right) probably captures
larger prey by biting it and then swallowing

it whole. Little is known about the detailed
mechanisms of feeding.
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next to nothing about their behavior
in the wild.

We do know that most species of whale are
social animals and that they move about the
oceans in groups that vary in size from
small families of a few animals—some of
them coming together only during part of
the year for pairing and mating—to
large groups, for instance, Porpoise herds,
numbering in the thousands.

The large Sperm whales are highly social
and travel in very tight groups. They wander
the world’s oceans in two types of herds.
There are harem herds of females and their
young, dominated by one large, outriding

bull, and there are bachelor herds of younger,

smaller males. The harem herds stay in the
warmer latitudes, principally in calm
equatorial waters, and almost never range
beyond the 40° North to 40° South latitudes.
Bachelor herds, however, roam far outside
those breeding grounds into the icy latitudes
of the Arctic and Antarctic oceans,
presumably returning seasonally to challenge
the harem bulls for their wives.
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The whala drives itself through the water
P Ty e E——— _ with powerful up-and-down strokes of its flukes.
% = NN 5 The flukes form a broad horizontal surface,

' SN k- == whereas the body just forward of the flukes is
compressed 1o a narrow form that knifes d
smoothly up and down through the water.
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The Humpback Whale

ALTHOUGH Wi 1Ayt ol Jeast some behavioral
obnervanons about Sperm whales - rnade
primanly by men bent on Killing them—we
koow far less about the Humpbacks whose
astonishing songs have been recorded.

Humpbacks reach 55 feet in length and
have long, hthe Mippers, which give this
whale its scientific name, Megaptera,
meaning “broad winged.” In the North
Atlantic these fippers are white, In other
seas they range from gray to glistening chony.

Like other baleen whates. Humpbacks
have large heads, but unbikc other whales,
the Humphack’s head 13 studded with rows of
rivethike knobs Each of these knobs is
surmounted by a single har. No one knows
why the knobs are there or what the
hair s for

Humpbacks have been brought to near
extinction in the Southern Hemisphere,
which was ence the principal partion of their
range They now exist in vestigral numbers

The Humpback whale—author of (he =ongs

moods are shown on tha cover and insido
{ront cover of this book
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in some North Atlantie and Pocific watens.
Their principal migrations in the Southern
Hemusphere were well mapped, but not
much is known about ther routes in

the North Atlantic except that they have
summernng grounds on its castern and
western edges and wintening grounds in the
Caribbean and off the coast of Africa.
Almost nothing i1s known, however, ghout
the routes they travel 1o reach these points.

Onc of the few things we do know about

the Humphacks® travels in the North Atlantic
15 that a herd of them appears aff Bermuda
n April. passing ta the south of that island
en s northward spring magration. The
number of individuals i this herd has not
been determined. bur il is probably quile
small Repons thar st might be fwarly large
were bused on the assumption that each
whale abserved was passing through and
thus being seen only once. The evidence
now. however, iy that the same whale may he
seen many tmes, for the waters off Bermuda
appear 1o be a vicimaty 10 whuch the migrating
Humpbacks pavse in Iheie migration,
perhaps to rendezvons. Thus, some members
of the herd may remain in the arca for
several days or even weeks This is where
they have been recorded, as they linger

heard on the record, Humptacks in more playtul
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off the iland shores, singmg thewr
enthralling songs.

Besides their song, the maost extraordinary
behavior so far observed in Humpbacks is
breaching—their exuberant leaps into the ar.
They burst up through the surfice of the sea
1N a massive column—for ane awesome
moment ncarly free of the water—then wheel
majestically, and, belly uppermost, ¢rash
backward ima the ocean with i thunderous
cruption that hurls sheets of spray glistening

into the air. Because Humpbacks are so large.

they toke a quite noteeable fime 1o breach,
which makes cach stuaning leap scem to take
place almost slowly. One Humpback may
leap twenty times i row

Humpbacks are also scen lobtaling—
raising their bread tals high in the air and
slamming the Nlukes Jown flat on the surface
with a resounding crack that can be heard
for miles. And sometimes they he quietly at
the surface on thewr backs or sules languid|y
linming, waving their supple lippers hke
enormous palm fronds in the wind
Occastonally, they slap a flipper on the
water so that spray shoots out from bencath
the blow like skeet shot

No one knows why the Humpback does
these things. Yet no one watching him could

help but feel a fondness for this whale, as
Melville did when he weote of Humpbacks

“He 1s the most gamesome

and lighthearted of all the whales,
making more gay foam and white

warter generally than any other of them ™

There 1s less gay foam and white water
now than i Mels:lle's day. Although the
remnant herd s presently under worldwade
protection from the signatory nations of 1the
International Whaling Commiassion, «f may
be that too inle was done 100 late for
Humpbuacks to reach a herd size that, in our
gencration, would permit even the casual
observer 10 see them leap. Today they are
seldom seen at all, except in a few wreas [or
a few days or on saientihe expedstions
mounted specifically 1o find them
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The Discovery of the
Humpback Whale Songs

WHALL soNGs have probably been heard,
though seldom recognized as such, ever since
man began to make voyages by sea. In the
literature of whaling alone there gre many
accounts of strange, cthercal sounds,
reverberating famitly through a quict ship m
night, mystifying sallors in their bunks.
Long after such experiences were first
mentoned, scientists were able to explain
whal caused them.

Sound travels by creating vibrations
between molecules. How well it travels
depends, among other things, upon the
denvity of the medium through which it
passes. Because waler is a much denser
vehicle than air, an equally loud sound
travels much farther in water than in air,

But although & whale sound may be quite
loud end moy carry great distances in waler,
it hardly transmits at all from the sea surface

The Song
of the Whale

into the air because the distance moved by
vibrating water molecules is very small,
whereas air molecules must move a relotively
greater distance (at lower pressures) for a
sound of the same loudness.

Therefore, vibrations made by ocean
sounds can only move the air above the
surface very feebly and thus very little sound
cnergy gets across the barrier between water
and air. Wood, however, is intermediate
in density between water and air so it serves,
though rather poorly, as a transformer
between them through which sound can
travel more effectively from ane medium
10 the other,

This process is called coupling or
impedance matching. The coupling of sound
from water 10 alr occurs at all times through
the hull of a wooden boat ut sea, but the
sounds ure seldom heard, either because the
vibrattons that reach the air are too weak
to be picked up or because there ts too much
noise on board for the sca sound to be
noticed. Occasionally, however, when o
marine sound is loud enough and the ship is
quict enough, it can be heard on board quile
clearly. Thus, whalers could occasionally
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hear whale sounds though they often had no
idea it wos a whale making them.

Knowledge that whales might make
sounds has cvolved only in the last few
decades, and it has been shown only in the
last few months that the sounds of one
specics, at least, occur in true song forms.
This discovery was made by Dr. Payne and
Scott McVay.

Dr. Payne learned from Dr. H. C. Frick,
a trustee of the New York Zoological
Socicty, that Humpback whales could be
found off the coast of Bermuda. He
was offered the opportuaity 1o join Dr. Frick
there on his boat and, with his wile, Katy
Payne, he made his first trip to observe
Humpbacks in April of 1967, While
in Bermudu, Dr. Paync also met Mr. Frank
Wathington, an engineer with the Columbea
Umvensity Geophysical Field Station at
St. David's, Bermuda. Dr, Payne had leamed
that Mr. Watlington, while studying sound
propagation in the ocean, had recorded a
great aumber of extraordinary marine
sounds, which he had later determined were
made by Humpbacks. Dr. Paync and his

wilc were cager to hear these sounds and
found Mr, Wallington more than willing to
aid their research.

“We met,” sard Dr, Payne, "ot
Watlington's invitation, on an occanographic
vessel he was using that day for research. In
a small compartment of the ship, among a
pumber of items in a reloy rack,

Watlington had n tape recorder contamming
the whale sound reel. He was installing
cquipment jn that compartment when we
arrived and, since there was no place else to
listen to the tape, Katy and | first heard
Humpback sounds over the roar of a
generator nnd blower, Even so, what we
expericnoed in that crowded, noisy
compartment were the mast fascinating and
beawtiful sounds of the wild world I had ever
heard. Watlington gave us a copy of the
recording and when we refurned to

New York we played it hundreds of Limes.

*1 was impressed by the varicty of sounds
on the tape. At first, § assumed they were
being uttered in wholly random sequences,

but after weeks of listening to the tape Tone
day became aware that the sequence of
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Tha ocean fioor near Bermuda. looking
northward Three mountain poaks rizse from
the nearly level deep ocesn lcor In the
distance,. pan of the flat lop aof the talles! peak
rises |ust above sea level 1o form Bermuda
Island Tha rorthwestern portion of this
plaleau i3 covered by a complex network of
corm! reefs lying jus! balow tha water surface
The cihor two peaks also are flat-topped,

bul these plateaus la 160 to 180 feet below
tha water surface In the foreground 13
Plantagenet Bank. the central peak forms
Challenger 8ank The sounds on the record
were caplured alang the slopes ol

thosno three paaks
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sounds seemed to repeat after a long
interval. So | decided to go back to Bermuda
and, among other things., test that wdea
through direct observanon.™

Dr. Payne returned to Bermuda the
following Apnl on a grant from the
Natsonal Science Foundation. Among the
other things he wanted to find out on his
1968 trip was whether he could approach the
Humpbacks ina small boat and, by attaching
a device that would enzble him to remain
near them, gain the acceptance from them
that would permut closer study. During onc
such expeniment a cotpardence confirmed
Dr Payne's inference that the sounds he'd
been listening 1o for so many hours were in
fact being cycled through recurrent patterns

Dr Payac's discovery occurred not
through the clectronic equipment he later
used to correborate 1t but through the
process of sound couphng that had brought
the sound of whales to human cars for
centurics

‘On that day, ™ he recalls, 1 was well off
the coast in a plywood rowboat. For hours
1'd heen trying. with no success, to get closer
than 50 feet to the Humpbacks surfacing
around me. 1 was rowing with muffled cars
<o that 1 wouldn't frighten the whales. T was
just beginming to gain on a pair of
Humpbacks I'd been chasing [or quite a

whilc when they went down for a long dive.
As 1 sat queetly at the surface 1 heard
Humpback whale sounds, coupled directly
through the speakerlike hull of my rowboat
1 had no hydrophone with me thenso |
couldn’t record what 1 heard, but the sounds
were very clear and startlingly familiar |
recognized the sounds the diving whale was
making as heing like those on Wathngton's
tape. And 1 slowly realized that the sounds
were occurring in the same sequence T had
heard so many limes on one section of the
tape. Considening the great vanety of sounds
Humpbacks make, 1t was a lucky comncidence
that the whale diving bencath my rowboat
had produced the same sequence Frank
Watlington recorded years carber ™

After he had discovered that the
Humpbacks produce their sounds in <ong
forms, it remained only for Dr. Payne to
demonstrate such occursences by
spectrographic analysis of the Wathingion
tape. The first spectrographic printout was
made by Mr. Scont McVay, an assistant to
the president of Princeton University, who,
though without formal screntific tramming
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Or. Paynn made ha recordings of whalo
scunds from he sioop Twilight The
hygrophonns were 1awed on 150-1001 cables
tuspended from bamboo poles en the siern
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fumsell, has token a great interest in the
conservatian of whales and has worked with
Dr. Payne. The spectrographs showed quite
clearly the recurring sequences of sound, and
Dr. Payne determined 1o make a third trip to
the whale grounds the following April in
order to make more recordings.

“The eapenicnces 1 had inmy first two
seasons off Bermuda,” he said, “persuaded
me that if | wantcd 10 learn anything more
about Humpbacks, I would have to be at sea
as much of the ime as possible and
particularly at night. I'd learned that
Humpbacks ore vocal both in day and night.
So | needed o boat in which 1 could
remain at sea day and might. And, of course,
I needed hydrophones and recording
equipment through which 10 listen and take
down the sounds.”

With a generous grant from the New
York Zoological Seciety, Dr. Payne
chartered the 7T wilight, a 35-foot sloop
owned by E. M. Gosling of Bermuda. He
outfitted the boat with amplificrs and
recorders and rigged it so that hydrophones,
which pre underwoter microphones, could be
trailed behind the boat on about 150 fect of
wire. The object was to hang two
hydrophones ofl the stern of the boat on

Tiuripotcan L,
caEnt L

trolling polls. kecping them far enough apart
to allow some sense of a whale's direction by
listening in stereo. This method produced
excellent stereo recordings but did not work
very well as a method of finding the whales.
There were six members of the Twilight's

crew on the April 1969 trip. “lt was o
delightful group,” Dr. Payne said, “with
quite varied backgrounds. The captain,
Anthony Kacsbey, is a retired Canadian
Naval officer who teaches school in New
York City. The mate, Paul Hyslop, is a
Nova Scotin forester who has had a great
deal of experience aboard sailing boats. And
there was Ron Johnson, an extraordinary
engineer who bas a [aundry business in

Los Angeles; Victorin Rowntree, an
assistant to the curator of wasps at Harvard's
Muscum of Comparative Zoology; me; and
my wife, Katy, an artist and scientist who

by now knows more Humpback whales by
their songs than does anyonc alive.™

The usuval pattern followed on the

recording trips was 1o [eave in the morning
or afternoon, stay out the whole night, and
return ot dusk the following day. The trips
concentrated on arcas in which local
observers had scen Humpbacks in previons
years. On reaching such an arca, the
Twilighi would crisscross back and forth over
un offshore bank recording the sounds and
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Tnis plan shows tho equipment carrled on
the Twiligh! during Dr Payne's resagrch
voyaqes The sloop was designed by Antiur
Robb, and buill by Cheoy Lee Shipyards

in Hong Kong
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testing a theory that the Humpbacks were
roasting at night there in the shallow water.
“During these trips,” Dr. Payne said, “we
began to build up a faint picture of the daily
cycles of the whale's activity, but it is still
very sketchy and it may be years before

I have any deep confidence in what I have (o
say about what they are doing in the
Bermuda vicinity."”

When asked about the safely of the
recording Irips taken at night in the midst of
such big animals, Dr. Payne said, "I suppose
people ask about that because theyve read
descriptions about the perils of whaling. You
know, Sperm whales bating a boat in half ar
smashing it to splinters with their flukes, But
whal most people know about such things
comes oul of novels and adventure stores,
In [act, when events of that sort did occur
during a whale hunt, it was because the
whale had been harpooned and, usually,
because 1t was being lanced-when someone
with a piece of steel 6 feet long was thrusting
it into the whale's body, trying to pierce its
lungs or heart. Anyone near such o large
animal wnthing in the final agony of that
kind of torture would obviously get hurt if he
gotn the way. It's hardly a sagn of
viciousness if a whale down (o its Jast
defenses bites at anything in reach.

“I have never Killed a whale, por tried, nor
will 1 try, so my esperrences with them have
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all been pleasant. They are like cows, really,
and scem to me to be the most beguiling,
gentle creatures on carth.

“The main problem in studying them is
getting close enough. [ don't think there is
much possibility of being harmed by them
I'm sure they're too alert not to notice my
boat in their arca so | have ncver felt the
slightest worry that some whale might smash
into me from below when it's breaching
I have had a Humpback whale breach
within a few yards of a small rowboat I was
in—so close | was splashed by the spray
That's not o story of bravery hut rather of a
delight{ul enconnter, and if I can survive the
part of my life [ spend in a ey, T am sure
I will survive thase portions spent at sea.

"Everyone an that trip with me fecls as |
do about the docility and the great charm
of those Humpbacks, [t was interesting that,
regardless of aur dissimilar walks of life. we
were all moved by their songs. There was
often a perceptible feeling aboard thot
someone else had had the headphones long
enough ond really should pass them on.

“During our five weeks in the vicinity, we
began 1o learn some few things about the
whale's behavior and we made hundreds of
hours of recordings. Every moment that
we were out on the ocean someonc was
always listening."
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The Study of the Songs
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where in its song the Humpback starts or PR UERIEE0 2T, PR el R, I e e how |
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repeated [airly exactly and Humpback
whales 100 are very [aithful to their own
individual sequence of sounds. Humpback

can follow the shorthand representation of
the song shown here. A spectrograph
machinc was used to analyze the sounds, and
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ey is a scrics of pulses that sound
like bursts of noise without any particular
tonality.

themies as Side I, Band 1, but sometimes not.
Katy Payne has analyzed a great many

songs and has discovered that although

there 1s a very rough overall species pattern,
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whale songs are [ar longer than bird songs. the charts it produced are very hke musical s ) o
: s Iia : Ite : i = = . e spectrograph prints everything it
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recorded lasts six minutes and the longest
more than thirty minutes. The pauses

higher the pitch, the higher its mark appears
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those sounds. If you want to sec only the

voice patterns. The evidence for this is
indirect and is based on the fact that the
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song: in other words, they are recycled
withaut any obvious break. Again, in
contrast with birds, who complete a song

at a constant rate, with its sensitive marking
point riding on a continuous roll of paper.
It keeps printing a mark as long as the tone

S0TH, XANEORIZZN 208, DN
ARloNzrsArReBto2amizL
T3z -hEZMIEN T, Yonpr

Zid, TOROGERMEERL &6, FOR
S, LaL&->ipd+. =5 LcaniEl
MO T £ QL OB En s

the second illustration here
There are several song types. Any one
song type consists of a constant number of

sung in the same place near Bermuda day
after day. The simplest assumption 1s that it
1s the same whale
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lasts, following it through whalever pitch G der. Each theme
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going on to the next theme. Thus, songs,
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We know very little about whale songs.
For example, we have no idea which sex
produces the songs, or whether both do. We
know nolhing about the behavior that
accompanies lhe singing. We do know
that whales can hear, for they dive suddenly
after a loud noise, yet we really have no
direct evidence that they respond in any
way 1o the songs of other whales,

Most people who have just heard the
songs for the first time scem cager to belicve
that the whales have some form of
meaningful communication. But as yet we
cannot rcally say whether that is vue.

We do know something about the
transmission of sounds through the ocean,
however, and speculations based upon this
knowledge may be useful in considering what
the whale might be capable of.

Douglass Webb, an engincer at the Woods
Hole Oceanographic Institution, has had a
lot of experience in designing and producing
equipment that can be tracked in the ocean

by the sounds it emits, He and Payne have
made a few preliminary calculations of the
distances the loudest sounds of another
species of Jarge whale, the Finback, might
be transmitted under the best of
circumstances. They are presently preparing
a more thorough discussion of this topic,
but surprising conclusions are alrcady
emerging. It seems hard to helicve, but one
Finback muy be able to hear sounds made by
another tens or—under the best
circumstances~even hundreds of miles away.
In the carly days of radio, it would have
been hard to believe that a hand-held box
weighing a few pounds would allow someone
in New York 10 talk with somcone in
California. Yet under the mast favarable
atmospheric conditions, radio operators have
communicated over that range with very
low-power trunsmitters. As we all know,
conditions can also be so bad that even
powerful stations relatively close at hand
are drowned out by static and noise.
However, if you were a Finback whale and
had a very simple message 1o get across
with no particular urgency—say, u message
that simply indicated, “someonc is here''—
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perhaps you would be willing to wait

out the long periods of unfavorable
circumstances for the occasional relatively
short periods when transmission over
long distances was possible.

It seems possible that, like Finback sounds,

the Humpback’s low tones might be used to
maintain some form of contact among
widely scattered individuals traveling as a
herd. Sounds would provide the best means
for such contact in the ocean, where visibility
is very limited, Such a system would work
only if the animals using it were vocal much
of the time and Humpbacks are. Wild
Porpoise herds are highly vocal, and
probably use some of this activity

10 keep in contact. We now know that
Humpbacks sing songs during at least part
of their migration in the North Atlantic and
Pacific, but probably do not sing on their
shallow-waler summer feeding grounds.
These songs may turn out to be the way that
the herds are called or kept together as they
move slowly northward, while spread out

over a relatively hroad area of the ocean

"These speculations may seem of lhittle
consequence,” says Dr. Paync.” but they give
some idea of the kind of things we hope to
find out in the future—the possibilities that
scem worth investigating. For such
investigations, I hope to develop equipment
to follow herds of whales and 1o hive with
them for long perods while studymg their
behavior. This will require support and lots
of time. The funds obtamncd from sales of
this record will be used in part for such
studies.

“My major concern at this time is to
prevent the destruction of these delightful
animals. It would be sad indeed if their
numbers were so reduced that we could not
learn more about them, now that we have
reached a point in history where we may be
eble to learn something significant about
their behavior. The other part of whatever
funds we can raise will be used to push for
the significant survival of whales,”
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The Det*mann Aichiive

he Tragedy
f the Whale

Most people, if asked today, would probably say that the whaling
business disappeared with the sailing ship. They might explain that
like sailing ships, which were abandoned because stecamboats

could keep going in a calm, whale oil was abandoned because kerosene
was cheaper as a source of light. Thus, the quaint, somewhat barbaric
practice of whaling died out about 100 years ago. But this is

entirely wrong, and it is a tragic misconception, for the ignorance it
represents may well cost the world its whales.

THE TRUTH IS that the whaling industry is at
its height right now. This century far
outstrips all athers in the numbers of whales
taken. The total of whales Killed in the 1960s
was the greatest ten-year kill ever made! The
whaling that occurred 100 years ago cannot
begin to compare with the slaughter going
on today.

A century ago an average three-year
whaling voyage brought back the o1l of
thirty-seven whales for an average of about
one whale Killed a month. Today's catcher
boats kill, on the average, between one and
two whales o day. In the 1860s the best
three-year cruise on record lists a kill of
cighty-five whales. In 1967 the total kill for
that year of Sperm whales alone was 25,911,
and the total kil of all whale species for that
year was 52,046, not inclading 20,000
porpoises taken by Japan. The business of
killing whales did not peak and die out
100 years ago. [t is peaking now, and itis In
this decade that it s fated 1o die out, for
there s no possibility that it can go on for
more than a few years at its present rate
of slaughter.

Compare the kill and yield of 1933 with
the Kill and yield of 1966, In 1933 the

slaughter of 28,907 whales produced
2,606,201 barrels of oal. [n 1966 the
slaughter of 57,891 whales produced
1,546,904 barrels of oil. Notice that in 1966
the whaling industry slaughtered almost
exactly twice as many whales as in 1933 but
produced just over half as much oil.
Obviously, whale hunters are killing smaller
and smaller whales in larger and larger
numbers. [f this trend continues—and
nothang is so far effectively preventing it—
then the industry, and incidentally the world,
will soon run out of whales

The whaling industry has interpreted this
trend not as a long range problem of
resources but as a short range problem of
technology. The whaling nattons, principally
Japan and Russia—but also Australia, Brazil,
Canada, Chile, Iceland, Norway, Peru,
Poriugal, South Africa, Spain, and the
United States—are apparently only inlerested
in improving the efficiency of their already
overwhelming technology for killing
whatever whales remain

17

i m:?.: o) l; L.\EI.I

YL{oAid, SHHEERZO>LWTHWEh 7L, 2o L2 RIZAL - -

HWELELAETELASTL LS

BAGNE O TE LS LMK O TR

EaThbakoiz, Biiizros s AL LTMELnTCHEINL-E

LU+ s54 LhiuA. £
il xcbLid,

100 Fhlzi@zrk

T. ZAGSHICHETH 2 EAHRG
LaL&s Zhide{@-T03
CAGHSEWEMNKS, ZoEFIoMNELDLYS

el LhZ0ERT, BRMGAREGRET

NG, M RFE Ry Rzl B51280
Aletdiz, 20MBRRIZLLWT, ZhETnE
OBEENE. 230 EEbTHWEHNTT
1960 -RIAROMLIZNETO
EI0FMoMmy ity e KannenT
FALTIOOFEMmess, SO RN,
oL rtasshiaA ML SH. %«
sFr —H— 1, HPE WAL WO
Me@RtoiztiLT, —REMZ2., —FRcH
RoTHMRWE L, - EE-RoNAsu T,
37TMGOGENEE 240 TH 18607 (R
TRLWARD KA~ FWHET, 8§50
RULALZERAhTHET, hizlk~T.
196772, £ 2582172591 1Mt
L. HATELNS: 20,000 X500 &
A0, ZoFCEon2-dRONRO N
12 52.046Mi- L 2ngt. —hThadk
Ao, MERLI00F MM i-EL N
MLEOTUSDReA, RE MAFAL
208N, ZOLEORWR L, -0
EROA TS RBLE<ZDI0FMiZ ¢+~
W5 EBiZH2070T

ZICA933T R 1966 TN EAILS
ENRLTARL £H.1933Fi1212, 28.907

25, 2.606.20) 2t Dt {RMEG
h T+, 196652,
5. 1:.546,904 rtvrDtX (R otthTIVE
T.ZOTH»SMIZ. 1966 F - MW L,

1933 F 2 ¢ 2B-pr s LY

SHLY . ZDOPANLAALIRAHEL TG

WL NEZEzindangesne Rl

LT W3 7T
Renels, coOHEED

EJ)’;"L&

Mg nBthguntte.cotinlt,

MR Rs»s, X@t%es, Moz (RVLD
THW&<gaTL 2

ME%H-oMae, NBEHERECH
AEEBEZLTREYS b0, NKOHRA
BORMBELTATHRY, FELT, BE,
ov7. ROREC +-232207, 790N,

24 Y. $Y)= T42A37F, /=09, 14,

M
\R—, 'R} AN,
T4 A0 RINONRKNL. R-TEEALR
RTeRWLLEILLT.tTIEEABCNRE
NBAREENTEZ LA, MLy g

N T

Wy 20, 2X4 .

Jr >

|
(53

o

Zhe57.89 1My

I
1




How Whales are Killed

Tur rrcnsoroay of whale slaughier has
evolved two methods of hunting: shore
stations, butll on coasts where whales gather,
and ocean-going factory fleets, called
pelagic expedinons. Shore stations are very
cflective in wiping out local herds and they
have usually done so

A shore staton has a fleet of from one 10
six small catcher boats that travel out within
a radius of about 150 miles of the station to
kill what whales they can find and tow the
carpses back 1o the land for processing.
Within a few years they invariably succeed in
hranging whale herds in the region below
utilizable numbers. For this reason, shore
stations often waver 1in and out of business,
one year shutting down for lack of whalcs,
the next year or so starting up agan. Over
the past few years they have accounted for
an everancreasmg proportion of the world-
wide kill, but this more reflects the failure of
pelagic whaling than the increased diamage
done by shore stations, and i1 15 stll Lair 1o
say that factory ships do the greatest damage

Unhike shore stations that must cease 10
operate when they exhaust a local whale

stock, the factory ships, with their fleets of
catcher hoats, can simply move on after
decimating one area to continue the
slaughter in another.

On pelagic expeditions, ship-based
helicopiers are used for spotting whales.
When the helicopter discovers a herd, it calls
the catcher boats in on them by radio. Each
catcher boat is equipped with sonar for two
purposes. First, sonar makes it much easier
for the boat to intercept a whale when it
comes up for air. Second, sonar is used to
frighten whales mnto running at the surface,
panting and therefore making themselves
more visible and casier to catch and kill,

Harpoons are, of course, no longer
hand-thrown. Weighing between 100 and
200 pounds, they are fired from a cannon on
the bow of the catcher boat. Once fastencd
deep within the whale by the harpoan's
barbs, the line s not managed, as it was in
the nincteenth century, by human hands, and
splashed with hatfulls of water to keep it
from burning as it smoked around a wooden
loggerhead but it s operated by a
stcam-driven winch with n 750-ton ship o
anchor it. And it s not the %-inch natural
fiber line used in the mineteenth century but
an | Y-inch nylon line with u breaking

strength of 36,000 pounds.
To keep the whale’s battle for life as short
as possible, the head of the harpoon is

A modern faciory ship and catcher boat, wilh
thelr equrvalents of the las! cantury
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usually fitted with an exploding grenade,
which usually kills the whale in about five
scconds, Often, however, the struggle
between the catcher boat and a frantic whale
lasts much longer. The death throes of one
whale on record lasted five hours and
required nine harpoons. Another whale,
struggling to save wself, pulled a ninety-foot
catcher boat, with its engine fully reversed,
forward at 5 knots for erghl and a half hours.
Despite the incredible effort, neither whale
survived, of course.

Once dead, the corpse of the whale 1s
inflated with compressed air to keep 1t from
sinking and a radio beacon is anchored 10 1t
This process immediately frees the catcher
boat for more killing while the beacon signal
guides a tow boat to the bloated carcass. The
tow boat s equipped with radios and radar
and can find both the carcass and the factory
ship in any weather so that not even the
thickest (og stops this operation

The largest factory ships are two Russian
vessels built in 1961, solely for the purpose
of whaling, when it was already abundantly
clear that whales were being badly
overhunted. These ships are each 715 feet
long and displace 44,000 tons, making them
the largest fishing boats on the ocean,
larger than all but a few World War I
aircraft carriers

When the dead whale has been towed to

the factory ship, i1t 1s winched up onto »
cutting deck through an inclined slipway in
the big ship’s stern. There, the entire carcass
of an 80-ton Finback whale, for instance,

After the flensed body has been melied
down, ground up, and stored. its produce is
picked up by refrigerated transport ships

' that carry the meat quick-frozen in huge

‘ plate-freezers back 1o port Tankers make
- regular runs to collect some of the oil. The

| restof the oil is carricd back by the factory
ship after each expedition in the same 1anks

in which fuel 0il was kept during the outward

bound voyage.

Thus, whatever else it accomplishes, an
entire pelagic whaling operation simply
transforms a cargo of one type of oil
(petroleum) into a cargo of another type of
oil (whale). To accomplish this
transformation, the whaling industry has so
improved its technology that st has all but
destroyed the ammal it has tooled up to

such a technological onslaught. It remains
to be seen whether the human ammal can

withstand it.

is butchered wathin thirty minutes to an hour.

exploit. No animal population can withstand
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The Business of
Killing Whales

Tur nusiNess or kiLviNe whales will very
probably continue until=within the nexi five
to scven years—it has reduced all whale herds
in every region of the world to such small
numbers that whaling no longer pays. No
force pow exists that can prevent this
devastation, and this ts probably anly
because relatively few people realize that the
slaughter is taking place. Stll fewer
understand both how unnecessary and how
destructive it is. At its present rate, the
whaling industry is not only robbing the
world of its whales, it is squundering the only
major source of human food 1n one of the
most productive regions of the ocean.

The rich nations talk of food from the sea
und invite the underdeveloped nations 1o join
with themn in tapping this vast source, but
the facts are that the existing fishing nations
already harvest at least 70 percent of the
whole productive potential of those fish
species we use for food. And even so,
two-thirds of the present human population
15 still protein undernounshed

All major species of commercaally
valuable fish are already overexploied

wherever their major grounds exist, yet we
keep on increasing our own population and
improving a food gathering technology that,
on the average, reduces to insignificance
cach year another species we depend on,
What if the underdeveloped nations nccept
the invitation 1o go fishing? They will find
that the nations who made the invitation are
slready overexploiting the resources.

If there is any First Principle of Ecology,
i is the observed fact that complexity of life
Is necessary for stability of Iife. Yet oll of
our efforts are Jirected at ssimphiying the
environmenl!. This is what we accomplish
with agniculture. When we replace a jungle
with a ficld of corn, for instance, we create a
simplified condition that is unstable and
must peniodically foil. The falure may be
from many causes: perhaps a flood (which
would not have ocvurred had the original
vegetation held back the ramwater), or a
plague (which could only exist in high
concentrations of the plague's host plant), ar
depletion of nunerals in the soid (which
would have remaincd in balance had the
original vegetation persisted ). There ere, of
course, ways o control these things—dams,
insecticides, or the addition of manerals—
but dams all eventually silt i and
insecnicides and minerals consistently
cmployed eventually bring problems that
force o change. Over the very long run these
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measures can only be said to postpone
periodic failures: they never prevent them.

Thus same principle applies to the oceans
When we wipe out whales from large
portions of their range, we will be forced to
pay the price, and in some regions thal price
1s already clear. Whaling is the only way
men have yet used for significantly
harvesting the abundant food that grows in
the Antarctic Ocean. What is of the utmost
importance is the simple tact that whales are
not themselves the basic source of feed from
this area but rather they are the packages
in which the abundant polar food comes.

It may sound strange to speak of polar
walers as being abupdant with food, butin
fact it is the polar seas, not the tropic ones,
that are highly producuve. Because of the
lack of mitrogen cycles in most of the ocean,
except in upwelling regions, tropic seas are
deserts compared with polar ones. In the
polar scas life 1s so abundant that during the
short growing seasons the ocean surface is
often discolored with plankton blooms for
many square miles. Whales harvest this food
more ciliciently than we could ever hope to
do and they store their harvest in neat, casily
collected multi-ton packages themselves
As yet there 1s no signilicant fishery for
human food in the Antarctic Ocean to replace
what was obtamned from whales. And now,
because of the indiffcrence and folly of the

whaling industry, whales have been virtually
obliterated from those waters

If productive arcas of the ocean—the
world's largest environment-can bear the
analogy to a bread basket, then you can
understand most clearly what the whaling
industry s domg of you realize that it has
singie-handedly destroyed —in the Arctic in
the last century and the Antarctic in ths
century—our access 1o two of the greatest
bread baskets tn all the occans: the whale
herds of the polar seas. Thus, the Arctic and
Antarctic oceans are simply not available (o
us now as a significant resource for food So
the burgeoning populations of the
underdeveloped nations—and the expanding
populations of rich natiens as well - are
forced to put even grealer stress on the
remaining resources. That s what we have 10
thank the whaling industry for.

Is there any chance at all that the
situation can be saved? That is a dilficult
question o answer It iy even more
ditficult to pose. for while a fow scientints
are trymng 1o answer it, the modern whaling
industry is trying o avoud it

W hat is a viable number of whales® Al
what point in the dimmution of the species

does traditional herd structuse fail in the
reaning of young? How low can the number

21

RUECL 25, MAZhLENTHLRAD R
T 54, DAM, MEH SN T, LAl
yLLbLAES., chidonizii{IhTL?
WETL, A rr2roRNMuzMBe2E
LRGBS A, WL TEEIZH
2 CTIRMURMGIZEIMBNREEME S 12
RTL, b Ee&d, EnlilehitdTs
NLeA
MCRORZBIZO0TEmAEET
WETHTLMALGNEE 2540018
riBz (20 BELbRL NG ETL LS.

P IAN 15 ) AOMKI- Ryt 22

GMTF. MBI AN RSB TH 2O
G RMHIOT - o o Tt a

THLRTZ- 212, ZALTEGRINMN

ko xMoBNTZS. LS EANS

WOA 10ty  JAdATALELHIAT
&, LBt XM-A 0TI E L

YEPTRIZAZRENLLNAS A W
REDNI-{SR0- B2 O ER L2
ATHY. Rk, 20 -Belan T AZ%
LREOMAL' L L, 2D lS, LR
LOREGEPAOTEAGHTT. Zhick

LTRBTLLTIMUEIDAT, M YW
7. BREmARELET(AMIGH> TS
227270 cELLUELISGD TS

BWE N LR 'TSE RSN
ROEARLEST, AW EEREH )LD
M, y=2ELT,. 200ENKOBINAL
APEREEDTT, Yok 3TlMEBIC

) | DY

BT @A LDEES-T DG

ABORTOAOBRTCARLANLA,. £

yLTRA, MERARONRL2 L5820
Alz. BRAEAM- ks 2 28280 TL2
y T ENTH

SATTIRO s RolME, ERAR L

MR t+Ls-2-mMrIons
e LTSy -BLC
MUEE R rToesowtT

ORAME 0 1
oL MMA R

bhoesklivgt

22 TRLB S 0TTHrESE, o
sbhtoRENWE S (9K TIENRS
PRI TRRHN O Eh . AL
EHTT, 400 L » S LE IR
LT, R2OATRSAMEB -2 g2
Mynhnt I{oRBHL L. RE
WNnariarsai{nnbdAMN:-LE. LALH
HDEAKCEAYELND. A : IR A
Tt ThoelteMEad RiZ8 N
AAFLAA SO
cSA3LAREMTCONEF 22D
SNTLIA ' ZhRARCZO>¢LIAR



As wild hercs of whales have been destroyed 1945 Mora )
linding Ihe survivors has become mare diflicuil 4 s’:c:{me whales -:-".C:”d Wide Bluno Whalay 20 ] Pt the Industry
and requires more offort As larger whales arp ::'M Buen Killed otal of ' “illad | Woliad O tha Biggest
willed off smaller spacies are axploded to keep to Producy Whales Xileo {thousands) ; i Whaios—hm Biues
Ine industry alive. However, becauso in (he EE§ (Mousands) TAUNRL, T8 pr— il 3 —1— 1 "m0
Antarclic thern have never boen specias mils, Lg "? E n "RoAER RBoISLN ' AR SR Shmmm O
Bluewhales were and Fin whales are always JEis ’50 RITaR o ’
lakon wheneve! and whorever encountored a#azhtud 13 M&f Mitd ¥
Thus, emall wha'es have been used to subsidize 1. Rt @A
Ihe significan oxtinction of large ones CHLAG
tRLsL,
MoMIBORE . S TN OMEA G Eé T l‘940
ELOGN. 2B (aRNEET L1, ax oy Sy
REe. 42 RUBABEINRT L ri Ny, TR, 2os
SRRy TIME Lo S L e, LY mertns P :”‘a”’!eé
A¥TMRCATL, PICLAIXRASNT, 3 p, 4 FinWnales © -
CLOa MYAN BARRZARMN S r e Killed D
hnA2IC2ELL, ‘ (thousands) They :‘f ched o
Less and Less O, ' | S World vage WA DRR -
&Y R | idiortlc frem: ARBL. oo
/ : i y Producton tR~ =Nty
| {millions AsLX,
of barrels)
/ N ::nlll
] ano
l | vesa
| |
Catcher Boals Have ‘ 7 9 Average Gross
Boacome Bigger . / ‘ Tennage of
$oegFp—- . ,  Caicner Boals
R G RPN / (hundreds of tons)
aiun - / : 18 ol
/ PGt
/_‘ -,
> 4
7 SeiWhales @ | 1 Az Fwy Siocks Coilapaed
‘ Kiled They Turned o Sers
o WpNbe belgrs s o w looger death rate of individuals in a herd does TEL AGERREN, TORMEDRLED | AHKSS. RRFTLAL AORIITS »T -~ k5 ol s s ton | e rEeN
cnough genetic varisbility for a species 10 n d the hi i % hat Horsepower of Ry N — ] | B £ 1 n i
Ol excred rale at w IChlhcsmlcscan t.‘.bﬂl- L’LT:‘&‘QM“&I:B[’&”&LT ) 130 ‘61'.(‘;" Ih J | l!l A&"
survive the natural decimation of occasional replace those individuals. 2 i R ~EHANDBIARD Y 5L, Mtk LTk oL -~ = N Ly Soachins °°?“‘ '—-—: } E B
food failuze or discase? No one knows, and From a commercial viewpoint, then, a WEIERS. VBT OIS LLNHE DELOTRAERRY, X, ol s i ! —— e
4 . R 1R P - — 0‘ -L : —_—
while a few scientists are now trying 10 find viable number of whales would be the LALET: BB AL, 20MMOMDIZ kTN — 203" ooy i | { |
m:, lhcﬂuhnlmg industry 15 sl;npghtcnng maximum numthof:mimnls that can be VOLHRERAEDTL 15 4, O E% o b BBURA A CHUKE b »Tird R Te
W ?ln as fast as humanly possible taken from a species cach year without MM AR E DA TS MBITER ¢ 40 HRa I % 1 - \ e P—— Y ) 18 Jr— — d e
Scieatists are attempling, against these preventing the species from making up that POPHAS - u-' oty CESTR-RIEZDE>TOILRNT S ASE2 sy
odds, to determine what a viable whale loss. This number is known as the maximum g EOREEKMTZOTL 2 54 7 Ha'sy REL. oz W0ECHS, Bz tut Their Elficiency 10 Avarage
p(;'pulslllun might be by studying the rate at sustainable yield, and the fate of whales ELTESRWO T, RO KRS0 WO ENETINEGLBL 20N, & Has Plummeted. | Productien of o b= 1 — {1 TR T 1
w lch‘a species can replace nself -’l.!'ld thus hangs on how scu.:nn.-us \lclcrmm-c ] nn@ HAENOEL - AT RO 15 % mfi SNDAY~ FORDUE U AR E AN -, RLToERR + 2o W hc:lo O per |
masntam sts population. Under healthy whether the whaling industry abides by it R £ %5 012 - KEETA 2oyl ik T ®YLTOLET ‘ ‘ Cacnor Boal per |
conditions, whale species, like all ammals, In order to calculate the maximum 0 1 55 e f h '-;f: MRS G5 L WO ki, . A= | e lobz'n l\".;o-u Sporm Whales o ant Now, Ine Sgerm
I"O_JUCC more young than are necessary to sustainable y1eld of a whale species, one HEOTL 258 729 LARNIZ 20Tl MELTEnIERE+ME+S 30 4MTa D L , ,‘_"0 Killeo Whase 12 Se ,-v.u.'n--.--j
maintain 1hc'wholc po;vulalipn. and under must know, among other things, the size of LTEAGHGDOTE, 25 LTVUONTS s T RS 53 iz - | - T soros i e Fmsiaata Liey
healthy conditions u faicly high pqccn!agc the overall population, how many young a A ZORBRREHLWAN, METRIZA B, T OB, BRI I e L , ‘ l ':'.‘"‘ " ;’.n on Numbers—ihe
D' nc“lborn “ha,c’ prcsumﬂbly ‘hc o‘ rcmalc hcnr‘ CJCb Ycal'. hOW |0ng It l-'lkc_‘ l“!l: "',Tﬁzan-kw z L{" F.Cu‘!.‘f&’&l’ _( T i ' -1 t ‘ h \ 1 A TPt ) ot d -l vurg Ulthmale ‘( v
natural causes during the first year: the young 1o reach reproductive age, how R v TH307TT, Molai, Q7L ol . : : w TALTRAL
pr.cd.uon. disease, inadequate ropd supply, long an individual’s reproductive age lasts, 3 S : : ‘ ERlMziRg, MURY - hes ¥ 2 CFa e |- - . Lz ams K
failure to compete, and so on. Scientists and what the life expectancy of each age SRIEHUTIVERR. HaME L h, 2 o Tuabiytt ‘ o | | & ncfiacam
know from the study of other ammals that group is. In damestic animals these values TORNRENE - ZzR oM sE8 Nt - b 9 sl z | 5 GLLMRn
under unbealthy conditions, when most of are casy 1o determine, but in wild animals, 12kh., Mot ragt -1 FO{nunmihivL HOMRAINRE T AR &304 D1 SIS 5 R e Tivgt, 2o
the population of a region s killed back far particularly whales for which prolonged EabRatudt, RDaESoY. (8 B3 aalo ek, mig it Emo § '» Le2u8liT
any reason, a larger proportion of the young observations of individuals arc not R By Cid, ELes, ZhaWleL bma qisktanic ‘ o | | s v
survive and surplus animals from other available, it is a very difficult 1ask. DETOMIENTES LN, FRIEN B 2o 29 MO TR D2l s, 25 | \l
regions move in 1o take up the habitat lefy Thus, it might appear that scientifie B30 €WEn fReTiIL 2+, 25 LIRTER TN - 70 Ra1L. Bi 0T ws N i : | a
vacant by the reduction. Thus, o whale calculations about safe whale population LTZALzBah i, I feddth, wa ' i Bl i
specres that may be widely distnbuted levels are only educated guesswork You KO R, 223 O PSS EE 2N ,; - KRG XA, REGLL 2oLt | T A | o
throughout the oczan should quite rapidly may think u could reasonably be nrgued—as DI o ' ; ) e : ‘:“ ’ et ‘ l l \
fill 0 & reduction i numbers as long as the it frequently 1s by innocent optimists as well "{ Wt 3 BENOI—t 7 - IR FNI | - 0
us guilty opportumists—that scientific ERZLdhtt, odm->acthan ‘ IEs e pi e b e
predictions of whale herd sizes could be way

22




off and that, in fact, the situation ts not at
all as bad as Dr. Payne and others say it is
In fact, however, Lhe statistics available
about the Amarctic Occan—{rom the whaling
industry itself—are deadly accurate. And
the Antarctic was, of course, the heart of the
whale range
Pelagic expedinions in the Antaretic Ocean
radio their catch summaries every week
throughout cach season 1o a central Bureau
of Whaling S1atistacs at Sandefjord.
Norway. All other whaling enterprises, with
a few reporiag late, send the bureau
detailed statistics on their kills at the end of
cach scason. It is most unhkely that there
could be any sizable whafing operation in
recent years poing undelected by the Bureau
of Whaling Statstics—because it 1s very
expensive 1o go whaling and no one takes it
up on the spur of the moment~so we can
helieve that the burenu has for several years
been recording, in detail, the toral whale kil
throughout the world Thus, when coupled
with several exrenave scennfic studies from
the Antarctic, these reporis make 1t passible
to determine the rate at which each species
s being reduced snd ther rates of
replacement.
At the burecau in Sandefjord, information
15 stored concerning the number of whales
of each species 1aken or lost and the oil
aggregate gotten from oll species. Statistics
are also kept for cach individual whale
killed: 1ts species, the date it was taken, the
latitude and longitude at which it was taken,
s length, ats sex, and, if it was a female
with an unborn foetus, the length and sex of
that foctus. [1 is probable that the statisties
kept on whales in the Anmarctic are far morce
detniled and complete than the available
information about any other wild animal
species being hunted over a comparable
area, We probably don't even know ns much
about 1he numbers of domestic land animals
in areas of comparable size as we know
about whales in the Antarctic There is no
such sccurate information, for instance., kept
on cach sheep in Australia or each heifer
in the Unuted States

Because of the whaling stotistics. scientists
can now estimate with extraordinary
accurucy just how maony whales are left
in the Antarctic,

For example, in 1963 the whalng industry
stated that it wonld take from the Antarctic
Ocean o total of 10,000 Blue Whale Units,
that is, the equivalent in oil of 10,000 Blue
whales. One Blue Whale Unit equals cither
[ Blue, 2 Finy, 2'2 Humpbacks, or 6 Sei
whales. The scientists, however, predicted

from their studies of whale populations and
replacement rates that the industry would
be ahle o 1ake only 8,500 units. When the
1963 season ended, alter an all-out effon 1o
take the full quota, the total kill came 10
8,429 units. Besides predicting that the 1963
whale kill would produce not more than
8,500 Bluc Whale Units, scientists also
predicted that of those units 7,000 would be
made up fram Fin whales. The total, in fact,
was 6,935, This means that the scientists
were off by only 0.8 percent in the first case
and 0.9 pereent in the second. They knew
enough about the populations of each whale
species 1o be better than 99 percent correct
in their predictions. Thus, when scientists
claim that the main herds of whales have
been brought to near extinetion in the
Antarctic there s every reason to beligve
that they are right.
The quesuon that remains, however, is
what “near extinction” means. Some
scientists studying whales are quick to point
out that there is lutle dunger that any
species will become totally extinct. They
cite the fact that the Gray whale, considered
thirty years ago to be extinct, bas made a
remarkable comeback. So have some other
marine mommals, such as sea otters and
some species of seals. But, to quote Dr.
Payne, “ The nssumption here seems 1o be that
if we allow a tiny percent of the original
stock of a species 1o exist, we are to be
congratulated for our sell-control and can
brush aside those who worry about
overkilling. Although ‘1otal extinction' means
absolutely no more animals—not a single
onc—and ‘commercial extinction' means (oo
few animals 10 harvest profitably, 1he
difficrence between the two terms is a silly
semantic point that has nothing to da with
the significance of a species. Of course it 1s
not correct (0 say that the Ivory-billed
weodpecker is tolally extinet; there may be
at Ieast o dozen of them lef1. And that's
probably true of the Morsupial wolf; there
may be a dozen of them too. But what part
do Ivory-billed woodpeckers and Marsupial
waolves play in the [970s? None. How can
anyone feel reassured by the idea that a
specics is not actually extinet when the
animals are so utterly reduced that they have
no significance? And how can anyonc be
hopeful about the possibility, merely the
passibility, that a species might come back?
The Gray whale has come back but the Right
whale has not, and the Right whale hasn't
been hunted for thirty years either. Are 500
Blue whales in all of the Antarctic Ocean
enough when (wenty-five years ago there
were 100,000 in the same area? Would 100
mountain lions be enough if we killed them
down to that point? The idea is absurd.
[n such small numbers sny species becomes
msignificant. What I want to ensure is not
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merely the existence but the significance of
whales. They must exist in significant
nuembers 50 that they are available forever
as a resource, a significant resource, for
everything fram cat food, if need be, 1o
musical inspiration. The industry, on the
other hand, is only concerned with whether
it can wrn a profit for seven more years as
against five more ycars. They worry only
about commercial extinction, Some scicntists
dpparently worry only about total extinction.
L am not concerned with enher one, because
the cause of whales would be lost in either
case. What worries me 1s what [ call
'significance extinction.’ the point reached
when a species no longer has any significance
in the scheme of things. It is a point reached
long before commereal or total extinetion. ™
What can be done to bring decimated
whale species back 1o significant numbers
and to protect the now remaining herds?
There is really only one measure that would
work: the declaration of o worldwide
moratorium on whahing. When subsequent
studies indicate which species might be
hunted again at a useful sustainable yield,
the industry could resume. Scientists have
shown that, had the whaling industry
Sstablished g five-year moratorium in the
Antarctic between 1962 and 1967, the
ndustry could have been harvesung the
Maximum sustainable yield from 1967

onward. That yield would have been roughly
six times what the industry must now be
content with from the same area because it
did not pause for five years but went on
killing. To achieve a recovery now and
bring back the Antarctic whale sto¢ks to the
same size they might have reached between
1962 and 1967 will take, by most guesses,
from 50 to (00 years.

At present, however, no such thing as o
moratarium on the Killing of whales 15 even
heing considered. The only instrument of
contro] over the whaling industry 18 the
International Whaling Commussion, but this
agency has failed almost completely and has,
in fact, presided over the demise of whales,

The Intemational Whaling Commussion
(1WC), created by whaling countries to
protect whales from overexploitation, meets
once a year and 18 composed ot
representatives from Argentna, Australia,

Brazil, Canada, Denmark, France, Great

Britain, Holland, Japan, New Zealand.Norway,

Panama (which at this wnung has recently
pnnounced its intention to withdraw), South
Africn, the United Kingdom, the Umted
States, and the U S.S.R.: all of them nations
that have whaled wn the past or that are sull
whaling. Membership in the IWC changes
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as new whaling counries join and others,

for various reasons, withdraw. [t is important
t0 know that some whaling countries have

not signed or ratified the IWC's agreements.
Among the nations that have never
commtted themselves to IWC control are
Chile and Peru, two af the chiel whaling
natons in recept years, Because they never
ratified the IWC charter, they are not

obliged to adhere 10 1ts rules. This allowed
Chile and Peru to go right on killing Bluc
whales, which all signatory nations of the
IWC had agreed should no longer be hunted.
Chile and Peru temporarily stopped

hunting the extremely rare Dlue whale only

a year sgo. This followed eflarts to persvade
them 1o do so by the great aviator and
conservationsst Charles Lindbergh.

In recent years the IWC has had some
small successes, causing some of its members
to claim that, given enough time, strong
controls will be achieved. But tme of the sort
the IWC has been taking is simply not
avaulable. What's more, even the agreementy
1 has recenily succeeded 1 oblaining were
only made t cover a region once tts herds
hiad been brought to a level that is no longer
commercially exciong For example, there
v now an agreement on how many whales

may be Liken in the Antarctic Ocean, but the
Antarctic cateh is now at only a small
fraction of its original commereial value.
Again, the IWC sill states its kill limits for
the Antarctic in Blue Whale Units, but this
1s an amount of oil not a quantity of whales
and thus of no value as a species limit,

The point here 1s crueial. The larger a
whalc is, the more valuable it is as a source of
oil. If all whale species grew (o the same
size as the Blue whale, then all whales
would be equally valuable and a law like the
Blue Whale Unit would do no damage. But,
of course, whales don't all grow to the same
size and the Blue Whale Unit is a deadly
hoax that keeps the whaling industry alive a
few more years by allowing the cost of
mounting a factory ship expedition to be
borne by the smaller, less valuable whales
Because a whaling expedition is allowed
to take s limit with, for stance, the smaller
Sei whale in place of the larger Blue whale,
1 a ratio of six 1o one, it can make its way
slowly and profitably into the last haunrs of
the remnant stocks of a large species by
killing small, less valuable species ke
Sei whales all along the way. On those
infrequent occasions when it comes across
a large whale of the rarer species, it can kil|
them too. This is what Dr- Payne has pointed
outn yaymng: “The Blue Whale Unit
method of setting quotay has made it possible
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for the smaller specics to subsidize the
commercial extinction of the larger ones.
For without the small whales to pay for
the costs of an expedition, a whaling
company could never aﬂorq to collect the
thinly scattered larger species.™

Another trouble with the Blue Whale Unit
system s the fact that it ullc.)ws a wha.lmg
company to parcel out its Kill according to
how the market ss fluctvating and with no
regard to what specics is being overhunted.
Generally speaking. Sei whales are of more
value for meat than their Blue Whale Unit
equivalent in Fin whales; therefare, a
company interested in meat may choose to
kill six Sei instead of two Fin whales for
each of its allotied Blue Whale Units,
regardless of how many Sei whales may
remain.

The Internauonal Whaling Commussion
has played a role in establishing species
quotas for sustainable yicld whaling in the
Norih Pacific, but [et us examine the situation
carclully. The species limit on Fin and Sei
whales in the North Pacific was brought
about not as part of the IWC agenda but ofl
the floor in privale meetings among
representatives of Japan, Russia, Canada,
and the United States—the [our nations that
fish for whales in the North Pacific.

Let us look at the Fin whale agreement
first. During the first year of this two-year-
old agreement the Japanese and Russian
pelagic fleets volunteered to Lake 27 percent
less Fin whales than they had caught the
previous year. Because that previous year,
1967, had been o bad one, Japan and Russia
were acting in good faith. The single
United States share station in Richmond,
Califorma, hawever, took no reduction and
was allowed to repeat its previous year's
carch. Japanese shore stations were also
permiticd the full previous year's catch.

The trouble with this North Pacific Fin
whale quota is that it was based upon whale
age calculations that now appear to be wrong.

To determine the replacement rate of a
species, hence its sustainable yield, it is
necessary, ameng other things, to know the
average length of an individual's hfe, From
that informanon i can be told how fast a
species reproduces and thus what its
replacement rate is. The principal method of
Galculating whale age is a count of the
rings that appear on a plug found in the
whale's car canal It had previously been
thought that two rnngs ¢quals one year, Itis
now thought that one ring equals one year.
Therefore, the whale grows only half as fast
as oniginally supposed, and thus replaces its
Population more slowly than was supposed

when the North Pacific Fin whale quota
was ser

In 1969 the new method of csumating
whale age was used in lixang new Rlue Whale

Unit quotas in the Antarctic, but it has not
yet been applied to the North Paaific Fin
whale. Now, for the North Pacific Fin whale
quota 1o be effective, it must be ad justed

10 the new aging data.

A far more scrious situation exists with
the North Pacific Sei whale quota. Here,
none of the countries huating these waters
acted in good fanh. At the nme the present
North Pacific Ser whale quota was sct.
cveryone knew that the Sei whale was being
overhunted by almost twice the kill 1t could
sustaun, yet the new quota was based on
the previous year's total catch, and that was
the largest catch, by fully one-third, ever
recorded from the North Pacific! This new
quota was sct by delegates 1o a Cammission
whose express function is to restrict and
control the take of whales.

The portion of the North Pacific Sei
whale quota obtained by the sole American
whaling company 15 especially interesting.
The Richmond, California, whaling station
had had a poor catch of Sets in 1967, so it
somchow managed to obtain a catch limit
based on the U S. catch in 1966, which
was a better year. Now it just happens that n
that carhier year, the Richmond company
had had a competitor thar had since gone
out of business, 5o by obtaming 1966 as its
base year, the Richmond company got not
only the chance to caich the full number
of Sei whales that in a better year it had
taken itsell but also the number of Ser whales
that had been killed by its comperitor.
Apparently, no effort was being made by
the Americans 10 conserve whales and this is
a poor positton [rom which 1o argue when
trying to make international agreements
based on self-tmposed restraints,

Anyone trying to stop the whale slaughter
who inquires about realistic quotas is
ustally told that some hope.ul new quota is
now in the works or has just been set. But
when closely examined, each of these new
provisions secms always to reveal a hitch
that benefits the industry. Take, for example,
the new Sperm whale quota that, with
some sense of accomplishment, the J'WC
announced had been set for the North
Pacific in 1970. This new quota of 11,273
Sperm whales 1s not based on sustanable
yiclds, which s what counts, It 15 based on a
10 pereent reduction in the 1968 Sperm
whale catch, and no one knows if the North
Pacific Sperm whale population can survive
that number of losses. Information on Sperm
whales in the North Pacific 1s not as
thorough as the informanon about baleen
whales in the Antarctic, but early indications
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~for instance, the high incidence of young
whales and the relative absence of mature
whales in recent catches—are that the Sperm
whale populaton in the North Pacific s
already badly overhunted and cannot stand a
loss of 11,273 whales in 1970

The use of a previous year's catch instead
of a sustainable yreld figure 1s only part of
the hutch in this new North Pacific quota for
Sperm whales. The other part s that the
quota applics only to the North Pacific and
because the Sperm whale 1s now being hunted
n its equatonal breeding grounds, all a
whaling flect needs to do. if it isn’t finding
enough whales to fill its North Pacific quota,
1s stcam a few miles south. cross the equator,
and Kill as many Sperm whales as it likes,
because there 1s no quota whatever on Sperm

whales in the South Pacific
If we look at the new agreements on

quotas lor the Antarctic Ocean, where for
the past three years there have been
sustainable yield quotas, we find the same
shaky structure. Though everyone originally
acted in good faith, the recent revision of
apging data now indicates that the Antarctic
quotas were 10a high for the first two of those
years. Even now, they have not been
adequately reduced, because all members of
the IWC's sciennfic commiuttee—with the
Japanese sciennists dissenting—feel that the
sustainable yield for the Antarctic should be
2,500 Blue Whale Units and not the 2,700
units agreed upon. It is also true that even of
the quota is reduced in 1970 to a point truly
below the sustainable yield, it 1s still given in
Blue Whale Units and will therefore be
ineflective unlesy the relative proportions
of Fin und Ser whales in the catch remain
the same. The recent increase in the value
of Sei whales os o meat source suggests that
there 1s not much hope that the composnion
of the Kill in the Antarctic will stay the same.
Thus, unless a species quola can be
established in the Antarctic, Set whales will
probahly be decimated there.

To sum up this complicated business, it
is fair 10 say that as of March 1970, there is
no whale quota— neither a species quotanor
a Blue Whale Unit quota—apphed anywhere
i the world that falls wathin the sustainable
yicld of the world's whale populations
The whaling industry, which the
International Whaling Commission was
created exprressly to control, s stll having
1s way

What are the prospects for true progress
within the International Whaling
Commuission? There are two major goals
being sought by some members of the IWC,
and they have been hefore the Commission
for years, but there iy still no progress to
report. One goal 13 abolshment of the Blue
Whale Unit completely and its replacement

with specics limits alone. The other goal is an
international observer system. Such a

system would involve observers who are not
nationals of the country that runs the

factory expedition. This system would

help prevent “accidents,” such as the

two Blue whales a Canadian company
allegedly ook in 1969 and entered “by
mistake™ as Fin whales in their records. An
international observer system might also
considerably reduce the number of Sperm
whales that nre reported at lengths just at or
barely above the minimum legal length.

It is hard for most screntists to believe that a
whale population could consist of so
abnormally high a proportion of animals at
just that legal length or slightly over.
Undoubtedly, whales are being taken below
the legal length and falscly reported just at or
over iL. Perhops disinterested observers,
reporling to a concerncd world press, could
at least stimulate the world's disapprobation,
a policing function that the IWC has been
powerless to apply. Not one of its offenders
has ever recerved any punishment for

any offense.

There is now before the IWC another
matier that could undo any reform it is now
considering: the vigorous ¢lfort of the
Japanesc represcentatives (o amend
Paragraph 11 of the schedule of the
conventian, This paragraph prohibits any
factory ship used in the Antarctic from
bewng used in any other sca in the same year
As it stands, this provision effectively forces
whaling companics to maintain two separate
flcets if they wish to whale both in the
Antarctic and clsewhere, [t is one of the
few agreemenis that has controlled the rate

of balecn whaling outside the Antarctic

If Paragraph 11 of the schedule did not
exist, whaling companies could do the same
amount of damage with only half of their
present factory ships. As it now stands, if
they arc whaling in the Antarctic and
clsewhere, they must operate two fleets at
difTerent times of the year. Without the
restriction of Paragraph 11, one fleet could
do the job in hoth areas. If Paragraph 1 s
amended as Japan proposes, the whaling
industry could operate twice as efliciently
as before and sell ofl half its factory fleet
bestdes, perhaps to other couniries wanting
ta get i on the last few years of the whaling
business. Or the surplus ships might be

used by the onginal companies to extend
their own operations clsewhere The
proposed amendment of Paragraph 11 would
merely merease the already overwhelming
odds against the whale's survival Paragraph
[ must be maintamed.

Another crucial agreement vared by mosi
IWC nations, and just as impartant as
Paragraph 11, was broken before st ever
went into effect. v s the restrictuon against
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{actory ship ¥ haling in the breeding grounds

of Sperm whales, the area between the

IJ‘i'Udﬁ .‘0. NOr!h Ilnd 40° SOU[h. Ru55ia
broke the agreement lirst and was

ymmediately followed by | 'c?nyay and Japan.
The importance of ths restriction is
obyious, for it is axiomalic that th-c fastest
way 1o kill off a species 1s 1o hunt iton
its breeding grounds. That was ho§v the
United States brought passenger pigeons—
once the most numcrous game bird in North
America—to total extinction n the last
century. In the Sperm whale breeding
grounds, mature bulls are present only as
harem masters. Thus, whaling ships hunting
in these graunds will take almost nothing
but females and young and thus vastly
reduce the species’ reproductive ability.
These two points—Paragraph 11 of the
[WC’s schedule and the convention’s
restriction against hunting in the Sperm
whale's breeding grounds—have an
interesting relationship. The Japanese, who
suffer from Paragraph |1, want 1o smend it
The Russians, who compete with Jupan
and are not bothered by Paragraph 11, want
to retain it. The Japanese, who are concerned
about the whale stock, have indicated that
they want to stop hunting in the Sperm
whale's breeding grounds if their
competitors, the Russians, will also stop.
Perhaps the Russians would leave the Sperm
whale's breeding grounds alone if the
Japanese dropped thetr attempt to amend

Paragraph 1 1.
Such are the problems that the IWC seems

unable to solve, but perhaps we should be
grateful that it exists at all. It has at lcast
managed to get species protected alter they
have been hunted to commercal extinction.
Let us hope that the good scnse expressed in
its almost realistic Fin whale quota for the
North Pacific will continue. But let us also
realize what a slim hope this is. All of these
pew IWC agreements were achieved at o tme
when whale o1l prices were at an
unprecedented low due to competition from
herring and anchovy ail.

The herring industry in the North Atlantic
has now been overexploited and the
Peruvian anchovy industry has leveled ofl.
As a result, the price of whale o1l has
doubled in recent months and by all
predictions will double again hefore the
year isout When the value of whale ol has
quadrupled from that prevailing at the
time the new agreements were reached,
restramt may not prevail

The fact 15 that the business of killing
whales—though it 1s on the brink af collapse
=15 at this moment sufficiently profitable
lo encourage irresponsible companies in the
whaling nattons to go on evading control
until the last dollar has been made and the

last species has been slavghiered to the near
oblivion of commercial extinclion.

What are these marvelous profits for

which the world is giving up its whales? |
There is no public source of information

about the whaling industry's profits, and the
companies themselves guard this information
jealousy. But an optimistic estimate based

on known prices of the raw materials on the
world market would put the whole industry's
gross revenues at about S150 000 000 4 year
That sum. for which men are virtually
eliminating the world's greatest animal, is

less than the Hilton chain grosses annually

[rom only four of its hotels, less than s

spent in a single year to remove garbage from
one large American city, less than

Hollywood has grossed on a few success(ul
movies; far less than the Ford Motor .
Company lost on one unsuccessful model
If the whaling industry were 10 fold
tomorrow, and its estimated | 5,000
employees were freed for other jobs, that
would add to the world labor forces fewer
people than the net increase of the world's
population in Iess than two hours.

No ane would wish, of course, ta see f
any man lose his job, but the industry well |
fold, like 1t or not, if it continues to harvest
the whale stock ol its present rate. Pelagic
whaling has already completely collapsed in
Norway, which at onc 1ime dominated
the industry, and o has collapsed n several
other countrics as well. But the remaming
countries are seeking to develop new
consurmer interest in whale products in order
1o prolong the present rate of profitable
slaughter In self-defense they justify therr
greed by the consumer demand they
themselves create. As this profitecring
continues for a few more years, one of the ’
mast important protein supplies in all l
the ocean—a magmibicent ammal with
so much to teach us about the sea~is urterly !

|
|

|

disappearing from any significance in the
world What outrageous absurdity. The
whaling indusiry, bent on committing suicide
through unstoppahle overproduction is, in |
this decade of ecologreal awakening, the I
perfect metaphor for all mankind.
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Why Whales are Killed

Tue vauous yropucts made ltom the
whale slaughter are remarkable for only one
thing: not enc of them needs to come from
whales. Every product for which whales

are now being humed to significant
extinction 1s readily available from other,
more abundant sources

First, there 1s whale oil. which, properly
defined, is the [uily oil rendered from the
blubber of baleen whales and can be used for
edible or inedible products. Sperm ail,
which 1s not edible, is a combination of
Sperm whale 0il and spermaceti, the waxy
substance in the Sperm whale's head.

The best grades of baleen oil are used 1n
making drying agents for paints and in
making margarine and soap Lesser grades
of the oil arc used for 1anning. especially
chamois leather. Sperm oil, on the other
hand, is used primarily in cosmetics wherever
an oil casily vhsorbed by the skin is needed,
as in hand creams, face creams, suntan oil
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and hpstick. [t is nlso used as a lubricant and
, a base for waxes.

Next, there is the flesh, which until
recently was simply thrown overboard. Now
it 1s the chief product sought on many
cxpeditions. Some of the meat is caten by

people—primanly in Japan, Germany,
Britain, and Norway—but by far the greatest
amount of whale meat is fed to dogs and
cats in Europe ond the United States and to
ranch fox and ranch mink in the United
States, Canada, and Norway. The bones,
skeletal tissue, tendons, and vital organs are
put 1o vanous other uscs.
There is nothing made from the ail and

flesh of whales—not a single product -

that is not much more abundantly available
from a whole spectrum of synthelic or
naturally occurring alternatives. Even
ambergris, that exotic subsiance sometimes
found in the intestines of Sperm whales

and once worth its weight in gold, has long
since been replaced by synthetic
alternatives that the perfume industry

developed to ensure a more predictable
consistency and thus better quality control.
There are no properties in any sort of

whale 011 that make it indispensable for the
uses to which it #s put. Each use could
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industry is the least productive source of oil
of any industry listed by the Food and
Agriculture Organization of the United
Nations. The total whale ol yicld of 1968
cquals only one-seventh of the oil produced
that year by the world's sunflower seed
industry, and only one-fourth of the oil
produced that year by the world's rape sced
industry. Anchovies, herring, taflow, corn,
soya beans, and palm nuts cach produce far
more o1l than the whaling industry and all
of them can casily replace whale oil.

If all whale products were taken off the
market today, the users likely to suffer the
greatest financial loss would be companies
selling whale meat to pet owners and fur
ranchers. And here, in the enormity of
lurning the world's whales into fur pelts

and house pets, we have the perfect profile

of human excess.
Man has overpopulated the world, and
Wwith his population explosion has come a

Proportionate increase in the number of his
Pets and in his demand for goods. Whales are

disappearing from the world today so that

the luxury of a nunk coat and the pleasures

of a lap dog may he enjoyed in excessive
Dumbers by a human population that has

BrOWn 1o an excessive size, The whale's cause

we succeed in saving the whale now, without
also turning back human numbers by safe
and constructive means, then we will find
that, while the whale may temporarnily be
spared, other wild ammals will be slaughtered
in its place to make pet food and fur pelts.
There is no way out—none-except to control
the quantity of people.
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Turn Back

What the Whale Song Says

NO ONT 148 ANY CLEAR IDCA YET Of what the
whale song may mean to other whales, hut
1t has o1 least one clear meaning for man.

For some tirne now the Dulletin of Atomic
Scientists has shown on (ts official letterhend
the face of o clock with its hands pointing
to eleven fifty-five. The implication is that
there is very Iittle time left for us to do what
we must 1f we are to escape the cataclysmic
disaster that 1s sure to come when humans
nrmed with nuclear weapons and running out
of food covet a neighbor’s reserves,

What we must do is not hard 10
understand: we must control the size of the
human herd, for we cannot continue Lo feed
more and more people with less and
less food

Few scientists argue that point, und many
feel vehemently that we have now reached
the moment in human evolution at which we
must flatly reverse the methods by which we
have previously made progress. We musi
stop taking everything we can get and

squandering it in the expectation that there
will always be more. Soon there will not be
more. We must reduce our demand lor raw
materials, or we will blight the earth and
finally perish.

One of the most striking facts of our
perilous condition—ours and the Humpback
whale's~is that there is really no trouble
explaining 1. We do pot need more nccurate
information about it, nor further proof.
There is an abundance of quite accurate
informatlon and convincing proof. And we
do not need more exposure to the meaning
of what we know, Public communication
throughout the world is full of statements
like the paragraphs above,

What sppears 1o be needed is something
harder to acquire: the simple conviction
that our information i3 correct—and the
realization that all indwviduals, regardless
of ability, must now act on it. In that act is
our future—nnd the future of whales. [lisa
future that cannot now be protected by
nations nor defended by armies, for it is now
in far less obvious, far more powerful hands.
Itis in the hands of the individual human
who may or may not seck sensibly ta survive.
Itis in your hands.

There is astory, important 1o remember
now, about a pilot who earned the
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admiration of his countrymen. The evem
occurred on & flight far out over the Pacific
The pilot was flying one of four planes 1n
fighter squadron on routine mancuvers,
The squadron had accomplished sts final
mancuver and the wing commander, sctling
a course for return 1o the arrcraft carrier,
instrected the pilot and the other members
of the squadron to follow. The direction
scemed wrong to the pilot, however, and he

cquipment. He discovered that the wing
| commander had made an error the carricr
| was in factin a dufferent direction. On
the commander’s course there was only
open sea, much maore of it than the [our
fighier planes had (ucl to cross I they
continued in the direction given by the
commander, they would run out of fuel and
crash in the ocean.
The pilor radioed his commander and
. asked him to check his figures. The

and replied that the original ditections
were accurate. But the pilot checked his
instruments ance more, noticing as he
studied each figure that in ten minutes the

B
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checked the course with his own navigational

commander went over his calculanions agam
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planes would no longer have enough tuel 10
get back 10 the ship. Agan his calculations
clearly indicated that safeey lay in the
opposite direction and that the four pilots
were huriling to certain death at sea.

This timie the pilot insisted 16 hus
commander that his own calawlaons were
correct 1t was vital that they tarn back
immeditely while fuel sull remained. The
communder rephied that the squadron was 1o
mantamn the ongimal course and that the
pilot was to ohey orders. At that moment.
with less than ten mnutes remaming betare
the plancs would reach 1he point of no
return, the pelor. o carcer officer, refused
toobey his orders He told lus commandet
that he was tarnimg back The commander
warned the pilor that if he were [oolish
enough 1oy i and lucky enough to survive.,
he would be court-martaled Trusting his
own calculahions and realizing what they
meant. the plot nesertheless turned back
He reached the carrier with a ew minutes of
fuelleft in hus tank. The other three planes
were never heard from agun

In that single man < experience i the
answer for each of us and for the whale:
the decision to turn back Itis now not « few
men but all mankind thai s hurtling
tosward destruction. We are stuill on the
counse of g tatal miscalculation We are
killing muasy lorms of lifc taster than they
can replenish themselves Reduced 10
insignificance. they cannot Al their place in
the tond Chams that connect W)t forms of life
to e wsell I we, oo mescalculation,
break the chain then we ourselves will be
ualmhed Thus, the whale - the most
enormous ammal that has ever exasted - being
slavghtered without thought for the § uture,
# the perlect svmbal for the most
cnormous mistake we could ever make,

There wosull ime to turn back. There is
time for us 1o 1armn back. and there s
tme for whales 1o turn back with us

The whale - immense, magnificent. pentle,
serene. amazing mammaoth singer of
awesome, captivaling songs

Listen ta lum singing far below the
turmoil and ceaseless motion of the surface,
dawn where there are nowayes, only slow,
drifting currents. From that profoundly
peacelul place o voice calls us 1o Turn Back.
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The Whale Campaign

Dier concpns. unless accompanied by
acton, w not of much use. Many people
must become i olved now of whales are
shillto have sigmificance twenty vears hence
The Whale Fund of the New Yark Zoologica]
Saciety exisis o aclhieve 1that purpose
The society i a nanprotic corporation with
along hstory of spomsarnmg research,
cducanon, and comeryation activitics
The sogiety™s Whale Fund is devoted solely
1o the conservation and study of whales and
Is not used (o defray other fund rasing or
operating expenses. Fhe Whale Campaign
Wi created 1o brng wider awareness of the
phght of whales. to spread information aboul
the Whale Fund, and 1o help concerned
persons o act more effectively. Profiss from
the sale of Whale Campazgn materials
will go to the Whale FFund

To jomn the Whale Campaign, send in S10
and one of the attached ¢ards. You wall
recenve the current edition of the Whale
Campaign Mamual, a mimcographed source
of information on the Whale Fusd and
Whale Campagn activities. The manual also
includes repans of quotas and restictions,
numbers of whales killed, the ovcome of
Fnternational Whaling Commisston meelings.
companies entering or leaving the whaling
busimess, compantes (hat are still using or
have stopped vsimg whale materials,
and s on

You can help the Whale Campaign simply
by keepmg informed However, the Whale
Campaign Manual also su BROSIS vanous ways
You can hbecome more deeply mvolved,
depending on the amount of time you have
ta give For example

I You can help contact companies using
whale matenials in thewr products The
Whate Camparen Meanwal lists compames
wsing whale materials Suggestions are made
s 10 how to contact persons in thase
companies, urging them lo employ

slternative sources of materials

2. You can help obtain greater cxposure

for the Whale Campaign in the media. The
manual describes magazines, newspapers,
and radio and television programs that have
already discussed whaling or played the
whale sangs. Suggestions ure given for wayy
10 encourage more exposure of the Whale
Campaign throngh local and nationwide
medin,

3. You may find it possible 10 relate the
Whale Campaign 10 other ceological groups
and movements. The manual lists ccological
organwations in the United States and

clseswhere and saggests ways that you can
help involve these groupsin the
Whale C ampaiegn

4 You can help distribute Whale
Campaign matenals The manual Mustranes
hurtans, bumper stickers. and sever.)
posters that can be sold to rane money
for the Whale Campaign

5 Youcan help get organizations and
mterest groups involved i the Whale
Campagn The manual describes student,
sacial, and husiness gronps that have -ﬁl’l.‘.ldy
parbcpated i the Whale Campagn Several
approaches are suggested by which vau can
get otber proups anvolved thraugh meelings,
discussions, and ather activities,

i You can send a record and hook 1a
someone who has the power ar the
apporiunity 1o alfect the fate of whiles Help
make sure that these songs reach the
apprapriate cars. The manual bsts indusiries
wvalved in whaling as well as others who
might be inflnenced hy the whale songs o
tirn their elforts tloward the survival of
whales Youcan hive a record and hank
seatin your name to any person, The
mamial gives the cost and tells how you
can imdicate a person 1o whom you would
like o record sent

These are just a few examples of (he
activities discunsed in the Whale Campargn
Manmual We hope, among other things. thay
the Whale Campaign will become 2 model
10 encourage a sanc approach 1o the cause
of saving an amimal species, Mare ideas for
active invelvement will came fram you and
others. The Whale Campaign looks forward
10 receiving your suggestions.




planes would no longer hosve cnovgh fuel 1o
et back to the shap Apam s colodbanions
clearly indicated that salewy Ly inthe
oppesite dhrection and that the four pilons
wote hiaerthinw ro cert o Jeath g

Fhos i the polor mvasted 1o his
cormmander that his oovn calonlatons were
correet b was wital that they tura back
immedately wilnle foel sull remaned  The
commuander replial that the squadron was o
matilamn the oneiasl couoe anl that the
plorw oo obey orders At thay moment
wath less than ten munutes remunmg heloge
the planes would reach the pomt ol no
retnin. the prlot, « corcer otheer, retused
toobey s orders e old lus commander
that he was tnisge back. The commandey
warned the prlor thataf Be were (oolish
enough totry il and lucky cnoneh to surve,
he swould be comrt-martialed Trusting bis
own calcolations and realizing what they
micant, the pilot nevertheless turped buck
He reached the carrier with o few manules ol
fuch lettim hus tank The other three planes
were never heard from azan

In that siogle muan's expernience s 1he
answer tor cach of oy and lor the whale
the decivion to turn back 1t is now not a few
e bog sl mankaed that s hurthing
toward destruction. We are still on the
caurse of & Lol miscalentation We are
Kilbmg many torms of hife taster than thes
can replemsh themselves Reduced 1o
wsigmiticance, they cannot fill thesr place in
the food chains that connect oll forms of hie
o hife isell 1t we, inour miscaleulation,
break the chain, then we ourselves will be
unlinked. Thus, the whale— the most
crormons amimal that has ever exisled —heing
slavghtered without thought for the future,
Is the pericct svmbol for the most
cnormous mestake we could ever make

There s still ume to torn back. There is
ume for us to lure back, and there i
time for whales to turn buck with us

I'he whale<immense. magaificent, gentle,
serene, amazing mammoth. singer of
IWACSAMIE, Caplivanng songes

Listen 1o lum simging far below the
tarmonl snd ceascless mation of the surface.
down where there are no waves only slow,
dritiing currents. From that profoundly
peacelul place 4 voice calls usto Turn Bach
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Band 2 — Slowed-Down Solo Whale
Ihis band consts of trvp short section
of veey lugh notes trom the songs of
the previons band They are the notes shown
to the lett i brackets They have been
slowed 1o one-quarter ol the ongimnal speed
This deops the prech o octaves snd spreads
the sounds ont over o perod Four times
as long as the notural sounds toek
[he intermediare lowd, low sounds have
heen deleted tromy this version When
slowed down this much. the low sonnds
would be 100 low lor most lowmdspeakers
to reproduce
I'he cchoes are very noticeable i this
slowed-down sersion, because the echogs ol
the carliest sovnds overlap the Iater counds
i a very intrecate and heauniful way
This hand has been included to demonstrate
the fantastic complesay of the highest
tones i the Humpback songs

Band 3 — Tower Whales

These songs are from recordings at
normal speed of the whales that Dr. Payne
and bis wife heard on many occasions in
1969. They were often heard dureng the day
near a “Texas Tower " standing on one
of two shallow-water hanks (underwater
mounlainlops) aboul twenty-five miles
from Bermuda. Because the water is shallow,
echoes return raptdly and are not
heard disunctly

T'he songes heard here are 1ypical of those
the Paynes recorded in 1969, and are
noticeably diffecent from the songs on many
of Watlington's tapes. The Payaes are
beginning (o suspeet that dilferent herds
or famuly groups of Hempback whales may
have different song patierns or dialects
When one group 1s moving through an
arca, its songs would then be most frequently
heard. The Pavaes hope 1o gather further
evidence 10 test this hypothesis on
lutare traps

The first whale vou hear on this band
nakes some very Iow sounds. They follow
directly after vwo high squeals. The basic
notes of this [ow sound are actually
complex pulses of sound. The low rate at
which the pulses follow ane another creates
the effect of a very low-lreguency tone

Varnous creaks, eroans, and sounds of
ropes eabhing are heard, parnculacly near
the end of tis band These noises are
from the Twaleghr, the sadboat towing the
hvdraphopes They must be ivpical of the
sounds that o whole hears as a satiboat

Passes neary

In tact the ol i anusuatly quict
sailboat. The Pavees [ound that ther
carly recordimgs were cluttered with bangs
and bumps that svoachr ’ |
rolling of the ship. Th £

tntest iem free (o roll shightly amnits place
on the ship could create nones that
carried through the sca 1o the hydrophones ‘
Fver ropes shipping against the masi
produced distince notses on the recordings
"We spent hours hunting down vanous
bumping noises,” says Dre. Payne "We '
wedged small items - hatteries, cans af o1l
and so on—mta place unuld finally only
one loud bang could sull be heard
It occurred only i rough wearher and was
clearly synchromized with the roll of the '
hoat We searched [rom stem 1o s1ern, but
could find nothing that was not secured
At last, one day we discovered that the
rudder stock was shightly loose in its housing
As cach wave rolled beneath us and tpped
the boat, the stock swung [rom one
side ta the otber of i1 housing hke the
clapper of a bell, caustag the bang. We had
to learn to live with this sound. You will
hear the bang of the loose rudder stock on
this recording, because the day on which
the recording was made was very sough

Band 4 — Distant YWhale

These lovely, mysterious sounds are
probably from a very distant whale. There
is also an interesting, high-pitched tone
that comes from the “singing™ of o |
far-away ship’s propeller Acouste
cngmneers use the term “singing” ta deseribe
a constant Joud notc produced by the
tesonant vibration of some propellers
Other propellers, of only slightly dilferent
destgn, do not "sing ™ Propeller making
is a subtle art, and the phenomenon of
“smging” is one ol 11s more obscure aspects '
Tnal and error remains the best method
of buillding a quiet propeller, though
we are beginning to understand some of
the canditions that cause the noise

Side IT — Three Whale Trip

There are theee Humpback whales
singing at varions times on this recording
There is also a loy of occan noise. The
winds had been strang the day before this
recording was made and durimgz the
recording day the sea was sull ruanmg high
Both of the Nwiight™s hydraphones were
located near the ocean surface, where
wave noise is loudest. After a lew moments
of listening, however, vou will learn to
hear much as a whale probably decs,
1ignoning the background nowses and fecusing
on the whale songs

Dr Pavae made this recording trom o
satlbost near Bermuda during bis studies of
the Humpbacks theie "We found one
spot,” savs Dre Payne, “where the sounds
ol whales blended in a very lovely way

A\

We occasionally stopped there to histen while

on our way o make recordings at other
locations. The Three Whale Trip was
recorded ar that favonite histening spot on
an occaston when the whales sang ull
dav and all neght We have deleted some
repentive sections | he material on
the record s actually made up of o
separate sechions of ouy ongmal secording
spleced together. You w il earny comic
wlea from this sade ol the vanely
of whale sounds

*As you listen 1o this recond, | wish
only that 1t conld convey to voo the ploasam
circumstances under which we made it
Through the whole might we hisiened o the
whales, taking s at the headphanes
in the cockpt, lulicd by the smooth
rolling of the boat Far from land, with a
faint breeze and a full moon, we heard these
lovely sounds pounng out of the sea™

Although there 1s no way o breng
you the sensations of that Bermuda night
on a salhaat, we have found that the
use of steren headphones comes the closest
10 creatmye the beanntul, mysucal moeod
that Dr. Pavne descnibes

The spacing between ceooves has been
widencd at two pomnls on ths side of
the record. Althouch the sound remains
continuous, these grooves will help you
10 locate two interesting points in the
recording. The firstindicales a place where
vou ¢an hear a whale exhale Such
recordings are rare. This breathing <ound
was made by & whale passing very close Lo
the boat  [Thes whale apparcatly dud not
luke partin the singing

I'he second wide groove imdicares o
moment where a lovely Hutehike sound s
produced hy a distant whale Another
whale 1s muaking louder cries nearby, but
listen more particularly to the distant one

We seldom keard sts call 7 says Dr. Pavne,

“hut it s perhaps the loveliest whale
sound | hase set envountered

As Sau lIsten, yornmay police asrrange
effect, particularls on the igher notes
A cry s heard sondy at fisst o moment later
exactly the same sound repeats isell
much louder The hrst coy s probably
travehng direcely o the boat The sound
rav moves just bencath the surtace
and s solt hecause much ol the
sound encs ey has been defleciad downward
through the water The second repeninon
ts prabadly caused by soond ravs

reflected from the bottom and travehng

directly to the shallow bydrophones on then

hrst hounce Because of the peculin
acoustics of this locanon, we have the
sl sstuation of anccho that s louder
than the ongmal sound

The tile of side two refers 1o more

than the dav's tnp on which the recording

was muadde or the vovage of the three
whales who paused off Bermuda 10 sing that
Jday. By plaving on the <lung meaning of the
word “trp” as a mental vovage, this tile
also acknowladges what has been descoveral
time and agan by people who have histencd
to the whales sing the songs produce an
cxlrzordmary inner cXpencnee Tor anyong
whao tets them anto Ris mind

Ihe wongs s«eem Lo have a universal
appeal Dr Payvne has played whale songs
for many thowsands of people in a wide
varnety of osrcumstances—al lectures
throughout the Uneted States and edsewhere,
it the home of influcanad staesmen with
guests mvited o hear the songs, i the
hiving rooms of performmeg artists
at collepes, o concerts; in a dozen other
srtuations—and alwavs, whatever the
occasron. the people who hisrened have been
aflected, often profoundly moved, by the
songs Folk singen have beaun 1o sung
about whales Works of orchestral muosic
have been composed with whale sones
Finally, through an forms amd through
television, Fodio, neaspapors, magazines
lectures, and mectmes of all kinds, people
have begun to tell cach other that the
magnificent whale, now i penl of virtual
extinction, must be saved. The world s

“turnte on’ 1o whales
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DR. ROGER S. PAYNE, whose work produced this
record and forms the basis of the accompanying booklet,
has spent the last fifteen years doing research in biological
acoustics and is currently at The Institute for Researchin
Animal Behavior operated jointly by the New York
Zoological Society and The Rockefeller University. His
studies began with work on the directional sensitivity of the
ears of bats, which he did while still an undergraduate at
Harvard University. He later received his doctorate in
biology from Cornell University for brilliant work on the
ability of owls to find their prey in complete darkness by
hearing. He then did equally important work on moths,
discovering their ability to judge the direction of bat sonar
and thus evade capture. When asked how he reached the
decision to do research on whales Dr. Payne replied,

“The decision reached itself really. It was something I had
wanted to do for a long while. Certainly, I wasn'’t first led to
it through any particularly inspiring encounter with whales.

I've had any number of wonderful days among wild whales
since, but at the time I decided to study whales T hadn’t

its blowhole. T removed the cigar and stood there for a long
time with feelings I cannot describe. Everybody has some

even seen one. In fact, the first whale I did see was a dead one such experience that affects him for life, probably several.

and the encounter was anything but inspiring.

“I was working in a laboratory at Tufts University one
March night during a sleet storm when I heard through the
local radio news that a dead whale had washed ashore
on Revere Beach. I wanted to see it so [ drove out there.
The sleet had turned to rain when I reached the place Manv
people had come to see the whale carlier but there wer.
only a few on the beach when T'arrived and by the tine |
reached the tidal wrack where the whale oy the peaen
was deserted.

“Tt was a small whale, a Porpoise about & iee
lovely subtle curves glistening in the cold rain. 1t nod
been mutilated. Someone had hacked off 1t fluk
souvenir. Two other people had carved their initial coc i)
mto ils side, and someone else had stuck a cigar buitia

That night was one of mine.

“At some point my flashlight went out, but as the tide
came in I could periodically see the graceful outline of the
whale against the white foam cast up by the waves.
Althongh 1 is more typical than not of what happens to
whales when they encounter man, that experience
ow he last straw, and I decided to use the first
“10te o portunity to learn enough about whales so

e cffect on their fate.”
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