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uow YDU SEE ME, NOW YOU DON'T

Basic Research in Dolphin Enmmunlr:atmn and Behavior

T vou wanted Lo sty
the hehavior and com-
unication of land-
based wild mammals, vou
cotild truvel to their hahi-
tul, carrying along still
and video cameras, a tape
reconder, and Eeen ppow.
ers of ohservation., Yo
might sit near a group of
chimpanzees lor hours ol
a time, keeping records of

evervihing von saw. Il a

chimip made & nolse, you'd

kawww which chimp it was,
hecause you could sce it
moving as [t vocallzed.
Cuiebellly, vou woisld collect
Iots of data.

Studyving the behavior
of marine mammals, tike
dolphins, is another kettle
of fish, Becanse they live
maostly underwater, com-
ing to the surfuce usually
wily to breathe, observa-
tions of thelr behavior in
the wild are Neeting. at

bhest. Maost dolphin re-
senrch has been hused on
abservations made in cap-
tivity, af zoos, aquarioms,
and marine parks,

What little is known
about dolphins has eom-
pelled researchers bo wani
i know more, Dolpins
appear o have highly
organleed societies that
are based on long=term
ussaciations among relat-
ed females and long-term

hinds wmaong males, And
srientists are heginning to
suspect thal marine mmm-
mils, alome among all
ather mammals except
homans, may be capable
ol lesyrning vecalizations.
In this issue, you'll
resd about dolphin
researchers and aboul
technigues they have
develmped to fnd out how
these mysterions mam-
mials spenul their days.




“Dulphinﬁ can be
traimed (o imitate
whistles,” says Peter
Tyack, Associate Scientist
in the Biology Depart-
ment at WHOI, “Why do
they have that skill? How
does a dolphin's whistle
develop?™ These ques-
tions have driven Peter's
pesearch for fiftesn years,
T stucly dodphin commu-
nication, Peler makes (ape
recordings of whisthng
dolphins, both in captive
facilities, such as the
Seven Seas Panorama ai

Dolphins al Chicago's Brookfield Zoo wearing vocalighis.

Brookfield Zoo in Chica-
oo (see pages =7) and in
the wild, at places like
Sarasota, Florida {zee
pages 4-5). He studics
these recordings, and ani-
hyzes them.

=“There tend to be two
types of researchers in the
field of animal behavior,"
says Peter. “One type are
the psychologists, who run
rats through mazes in lah-
oratories. The other type
does observations in the
wild. 1 like v do both: 1
dm-._-]up my ideas in & cap-

tive dodphin facility, which
to me is like @ lab, Then 1
test my ideas in the wald.”

WORNDERING ABOUT
WHISTLES

Dolphins, and many other
cetaceans, make several
types of sounds, including
pulses, which they use for
echolocation (finding
objects vnderwaier by
|'.|'L'|I._|r|i_‘il'lg the pulses off of
them), and whistles. A
dolphin’s whistle rises and
falls like o tune, though at
a frequency more than len

times higher than a dial
tone. Each whistle lasis
only & second or so.
Humans must slow down
recordings of dolphin
whistles to hear them well.
Researchers also use a
device called a spectro-
EFQm, which translates a
recorded sound mmto a
picture.

In the 1946{is, various
researchers first discov-
ered that dolphins are
excellent mimics, and
later that each dolphin
produces its own Tsigna-
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sigmaturs whistie, and Scotty's imitation. The reverse s shown at right.

ture whistle”— as individ-
ual 10 il &8 your name s o
you, Signature whistles
comprise #01% of a dol-
phin's whistle repenioire.
Hlu.ild:in!_ an Uhig kiowl-
edge. Feter made an
important discovery in
1984, a1 an agquarium on
Cape Cod called Sea
Land, There, two captive
dolphins named Scotty
and Spray lived together
[or many years. Feter
wondered: do dolphins
whao live together ever
mimic ench other's signa-
ture whistles?

HEEW BNV ERTHIRS

Answering this gquestion
required some technical
tinkering. Peter wanted to
make tape recordings of
whistle exchanges between
the two dolphins. He also
needed a way to keep
track of which delphin
produced each whistle. Mo
one had ever been able 1o
dir bath of these things at
the same time before.

Linlike many other mam-
mals, dolphins don’t wsu-
ally move when they
vocalize. And humans
have a very hard time
hearing sounds direction:
ally underwater. What
Peter wanted 1o do was
impmihlu wilh uxixling_
technology. 5o he devel-
oped new technology.

For his stwdy of Scotry
and Spray, Peter devel-
oped the vocalight.
Atgtached to a dolphin's
ez h':.l i suetinm cup, e
viecalight lights up when
the dolphin emits a sound.
The lowder the sound. the
more lights flash, like light
displays on the control
panel of a stereo amplificr.

TESTIMG THE YOCALIGHT

Early one moming, Peter
amd luis ssakstants attached
the vocalights 1o Scotty
and Spray, Cme vocalight
had red lights, the other
had green lights, For one
long, intense day, recand-
ings were made of the

S ¥

whistle exchanges between
the two dofphins.

The vocalights seemed to
work very well. When
Peter analyzed the whis-
tles with a spectrograph
fxee hor above ), he found
cut that WFE of the tme,
Scotty produced his own
signature whistle, and 107%
of the time he produced a
whisthe that was very much
like Spray's. The opposite
was also true. “We asked
ourselves whether this
wisn't o hint ws to why dol-
phins have developed such
impressive skill ar vocal
imitation,” soys Peter,

In the years since
Peter's work with Scotty
and Spray, he has devel-
oped other tools to aid in
his whistle studies. While
the vocalights are very
effective Lools, snmelimes
a vocalight lights up when
a non-whistling dolphin
passes near a whistling
dolphin, Peter wanted a
tool that would be more
accurate. Working with
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Specirograms of Scolly's and Spray's whisbes, AL lell is shown Spray's Poler Tyack studies dolphin data.

graduate student Cheri
Recchia and several
WHOI engineers, Peter
has developed a device
called an noowstic datalog-
EET. Adso attached by a
suction cup, this is a
microcompuier that can
store information on how
lowdl certmin aoamds are, as
well as some information
an the sounds” frequency:

The newest device
Peter is helping test has
been developed by WHOI
bicdogist William Watkins.
It is called a somar tag, and
can be attached to whales
and dolphins in the wild.
When the sonar tag is
fully operational, it will be
able to tell researchers
how deeply an animal
dives and how Long it stays
underwater, while also
recording its vocalizations,
Peter is excited about
somar tags. He says: "these
tiny Hitthe taps will tell us
all there is to know about
the dolphin's experience
in the wild,”

[hayvid amd Melba Caldwell _[_\...-" - LLaen Swyigh studies developmen of
it each dolphin has 5 o EARV S sipmamre whisies of a group of wild
whistlle™ — an — 19 dolphiss near Semsoin, FL She finds tha
n -y \ wlrivost half of the mm'fn-hmm

- develop signature whistles
EW like their moters', bat almost all of the
Temale cabres devolap whisiles thai




Theones Developed in

he fishing boal trav-
cls im A carcle, 3podal-
img out a five-hun
dred yard net. When the
circle is completled, eight
dolphins are temporarly
confined. Yolunteers and
researchers hop off the
boat and wade toeamnd the
dodphins. A female with a
vepr-cdd male calf is exam-
ined first, A velerinarian
welghs and measares her,
and samples her blood,
Later, the hlood will be
analyzed in the laborstory
for genetic information-
to determine who her par-
ents are, for example, Also
the bevel of environmental
contaminanis in her bood
will be mepsared
On this day, another
type of information is
recorded, too, Laela
Sayigh, a Guest Inveshiga-

in the Wild

tor at WHOI who was a
PhD student m the i-.l||'|'.
WHOL! MIT Graduate
Program in ('fh.l.'-.lr.l.!_llrﬁ-
|'||'|:\-.'_ ptiaches a ||_|....;|'-_|-
phone to the lemale's
head with a suction cup
Mearbey, bl ouil of hiyhl. is
her calf, a hydrophone
attached to his head as
well. As the mother is
expmined, she whistles
very frequently. and her

calf responds, Lacla tape
records the whistles. After
the mother and her cald

are released, Laela con-
verls the tapes she made
nio Spectyograms—ppic-
tures of the sounds. Then
shi compares the whistles
They are alike.

AMSWERING QUESTIONS
When Laela armived ail

WHOI in 1986 o study.

m.mmwmwmm:ﬂh
"mmuuﬂnmmﬂm W““HTW
Maskioy Mis in Western Ausiralia, & callod “Captaie Hook

Laela Sayigh,

nhssrvn wild
dolphens e
Garasola. Florida

Captive Settings Tested in Mature

ditphins with Peter Tyack
he asked il she would help
him investignte signaiure
whistle .._|-."..;-|np|11|,'|1| ahe
remembers, ‘1 gof to '-'-'l'l-l"l-i
within days of my arcivil:
Al that time, Pétaf had
recently completed his
studies of Sy and spray
{5ee _|'I|:J-p._'- 2-3), He sus-
peciéd 1h.|L l.1-" phins in
papaivity used their whis-
“ihes o coammaiTcELE Mow
ke was cager to test his
ideas in the field Do dol-
|,1!:|'i|'|'\-. whio harve amsriamn
ties 10 one amnother mome
cach other's whistles?
Peter knew that the place
to conduct this Deld re-
search was Sarasoda, Flon
da, where Randy Wells,
Blair Irvine and Michael
Scodt have been conghuct
ing an ongoing study of o
|'||'-|'||_'||:|Ii-.'-|'. il afsout 10HD




wild dolphins since the
anrhy 10k,

Ower the years, the
researchers have fol-
lowed, observed. and
studied these dolphins,
tracing the family rela-
tions amongst them and
ohserving their behavior.
Many mother-calll pairs m
the Sarasota population
are recognizable 1o the
resenrchers,

LAFLA'S RESLARCH

Laela travelled to Saraso-
ki I:Fﬂﬂﬂ IIYER “h";' Mexl 5ev-
eral years, somelimes
meaking recordings during
[EMpOrary capiures, uﬂg.-'
other times followimg.®
mother-call pairs-lp'a
motorboat, gbssfving
their actions using the
technigue- 1 *'focal ani-
mal samphing” (see pages
fi- Th*sWith focal amimal

saprpling.” says Laela,
“5You don’t just watch
" what's Intercsting. You

comcentrale on the moth-
er-calf pair you want to
watch, even if leaping is
Eoing on len feel away.
That always bummed my
assistant out,” she laughs.
As she conducted her
resgarch, Laela began o
ask herself new questions
Do dolphins learn to
vocalize? Do calves devel-
op signiiure whistles sumi-
lar to their mothers™? Dho
whistles change after
culves attain indepen-
dence? Do signature whis-
tles of adult bottlenose
|;||_1||;|h'im: remain stahle
over periods of many
years? “Most people
cxpect that we know as
much about dolphins as
we do about chimps,” says
Laely. “But what we see of
their lives is =0 minimmal.”

RESULTS

Laegla studied forty-two
mother=call pairs. 5he
found that signature whis-
tlzs stay the same for a
period of up to at least
fourieen YEiTS, She foaemd
that males appear to have
a wider repertoire of whis-
tles than females do.

When she studied record- ",
ings of mother-son pairs,.*

ahe noticed that 1|‘I-|;-'||.']‘ri'5-
Iles the #0ns nl._ud'!."."l".llﬂr.l
often — thekr’ sifnature
whistles —ware in 45% of
the caset mnitaticns their
mluﬂl,-;r{' '\-\.igllilluTL‘ whig-

s Diaughters, in all but
Jn cascs Lacla studied,

|_1|,:.4.'|,'|||-p|;,:|,| sigmature whi-
tles that were different
from their mothers'.

Laelhs thinks the reason
for this difference might
lie in the structure of dol-
phin societies. Ofien, a
..Iaughtl,:r will stay with her
mother's *band™ (the
group of mostly female
dolphins  with

Having similar whis-
tles emight stop the
mother and her son from
inbreeding, because they
would recognize each
other. Also, males often
compete when they are
interested in a female. If
o competing  males had
the same whistle, they
might realize that they
were kin and hack off from
a conbroniation,

WHERE TD @D FROM HERE!
These days, Laela, Peter,
angd other researchers are

T nsking new
g questions
* about dolphin com-

mumecabions. In what
circumstances does ol
phin produce its own sig-
nature whistle? When
dioes it imatate the whstles
of others? When a dolphin
imitales another's signa-
ture whistle, is it attempd-
ing to “call”™ that dolphin?

As one discovery leads
o the nest, the secrels of
d(blphm commumicilian
continue to be revenled,
lieghe by lintle.

whirch her moth-

er lives) throogh-
out her life.
Since  several
daughters of ons
mother  might =
combinue L live
in the same band,
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things could get T
confusing pretty
quickly if they all
had the same
whistle.

Blale |J|.|I|'||"||.|i:~
leave the band
when they ma-
ture, returning
infrequently, A
m;t]-;.'q with a ”:',_
whistle like his Jif
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mother's would

—

zeem familiar 1o
her and others
in the band.

by & mmatler @nd her som.
Hotice how similar they sre.

Spectrograms of whistles produced  Specirograms. of whistles produced
by & mevther and her damghter.
Hotice how ditfaran hoy are.




my Samuels stands

motionless beside

the big glass win-
dow, focusing with all her
energy. She holds a clip-
board, a timer, and a
voice-activated ta pe
recorder, into which she
speaks from time to tme,
Eight feet away. behind
the glass, two male dol-
phina mouth each other.
“Fage-io-face.” she says
inte her tape recorder.
The dolphins separate.
Each swims alone, Amy
notes this behavior. After
ten minuies and many
more short comments, the
S ERHIN ends.

Amy i= o graduate slu-
dent at WHOI who also
works at the Brookfizld
Foo in Chicago, She often
studics the botlenose dol-
phins who live at the zo0's
Seven Seas Panorama.
Amy specinloes i nonver-
bal communication —
those subtle body move

ments thal animals make
as they interact with one
another. Her observalions
help carctakers at the oo
understand and manage
hehavior |'|r\-c'||1||:|1|.~\. AMONE
the animals, and help
them identify which md
viduals are allies and
which are enemies. The
chata she collects also helps
-;].-:1|pl1|n researchers EVETY-
where better understand
the private lives of these
myaterious animals

PRIMATE TECHHIQUES 1N &
DOLPHIM WORLD

Amy did not always study
dolphins. She began her
carcer as o primate
researcher — ohserving
the behavios of Baboons,
bath in captivity, and in
the wild, near Amboseli,
Kenya, “What I'm doing is
applying what | learned in
the study of primates to
the siudy of marine mom-
mals,” siays Amy. “1 have

access to a lot of tech-
nigues and methods that
haven't been used in
marine mammil studies.”

One technigue Amy
has helped bring to this
ficld is focal animal sam-
pling. When conducting
focal-animial sampling, the
researcher studies just one
animal at a time, record-
ing precisely-defined units
af behaveor.

In the past, delphin
rescarchers made behay-
ioral observations by
walching entire groups. As
a result, much was learmed
about large body move-
ments of dolphins, such as
breaching {jumping out of
the water) but very little
was learned about the
smaller, subtler, more
gentle movements that
miake up a bigger part of a
dolphin’s day.

“When 1 firat started
studying dolphins at the
ziaer 1t was very hard 1o

interpret the function of

their behaviors,”™ says
Ammy. “Mo one had written
a recipe for how to study
dolphin behavior.” Still,
with only a few dalphins
o get o know, 11 was pos-
abile 1o develop '-.1.."-.I-u|:|1:|li|.'
techmigues,

Focal animal sampling
requines exirems palienos,
“For the observation ek
siogn to be worthwhile,™
says Amy, “it's necessary
1 concentrate completely
on what the animal being
studied is doing. There's a
whole lot of ‘ho-hom,”
punctuated by o few
bursts of “oh, wos!™

CeONLPHIN DREAMS

In the [eld, Amy's skills
as an observer are really
pul to the test. There, 10's
harder 1o tell individual
dolphins apart, The only
positive method of identi-
fication is the dorsal fin,
distinctive to cach dol-




phin, that pokes bricfly
above the surface ol the
witer when the dolphin
breathes.

Amy has done field
research in Sarasota Fl
{see pages 4-5), and in
Western Ausiralia, where
il |:|-|1p|,.||.1|i|1n ol wald
dolpins lives near a cove
called Monkey Mia. “In
the hield, u'\.pl:-:i:l'll:.- 15
Sarasoia where the waler
i kind of murky, all you
can see are the dorsal
fns, There are mol many
chags to work with,” says
Amy. When she began
working in the field, Amy
says she had “dolphin
dreams™ in which she saw
an unending series of
dorsal lins that rose
above the water and sank
hack down.

o new, mons=rmasive lechs
nigue for monitoring ithe
reproductive hormones of
1.1-::!]'|'II|:|||::-.. using zaliva
rather than blood, Com-
paring physiological
information with behav-
aral observations miky
help Amy discover con-
nections between a dol-
|'|hi:1'.~i actns ancl 15 oy
chiemistry.

CPPORTLIMITIES
T those who would hke
study dolphins, Amy ad-
vises: “The best training
you can gel is not from
studying dolphins, bul
from learming about ani-
mal behavior in general,
particularly aboui the
behavior of terrestrial
mammals, and the tech-
Auques dtl.-l.‘]-:!l]’!n:'d for
studying them.™
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SPIT-SAMPLIMNG
These days,
Amy is also
studving dol-
phin endocrin-
ology (the in-
ternal sécre-
tioms of the
body), as she
iries io beiter
understand dal-
phin behavior.
She and fellow
researchers at .
Brookfreld Loo -
have developed
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