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and Durations of K%LEEMWE YVocal Bursts

ariery in Tursiops:

Abstract
dolphin (Y ursiof

underwater
can be trained to emit soundy from the blow-

in addition to its normal
s truncatus)
hole cpened in air. By proper
such vocal emissions can be changed from the natural  patterns.
new sounds is said to resemble the human voice {“vocal

sonic communication path, the

rewarding {positive reinforcement) and evocarive
techniques,
One such group of
minticry”). Apects of these sounds w hich are physically zlc’:(mnmah]a, specifiahle,
and demorstrable are the similaritics in numbers of bursts of f sound emirted by
man and dolphin and in durations of suc /

emissions. In 92 percent of the
exchanges the number (‘f bursts emitied by Tursiops equalied, =1, the

cssive

mimber
just previously emifted by a man in sequences of one (o len bursis.

Tn the course of experiments on Tur-  sets of se quential sounds (human. Tur-

siops truncaius, it was fotm(? possible  siops; human, Trrsiops; and 50 onj in
to induce individual dolphins to change  which physical resemblances can be
the mode of vocalization from that  detected. Such results suggest vocal
used naturally underwater to another mimicry of some specifiable physical
type of emmission in air, and to modify  features of the voice of the human in-
the natural patterns of sound (7). Cer- tigator.

rruncaiis (Mon-
i hours

individua!l Tursiops
tagu} were isolated for at feast 2 2.4
and restricted to o tank of water 2.3 m
square and 67 cm deep. On the side of
the tank svas a sidearm constructed of

tain aspects of the results are in essen-
tial agreement with the observations of
A zsfodﬁ, (73. Some subjective
ments claiming detection of resemblance
of some of the sounds made in air to

judg-

human voice sounds were reported (/). plexiglass, 2.5 m long, 40 cm wide, and
In this paper 1 present some of the 45 em deep, and containing 15 to 25
physically measurable aspecis of two cm of water., On a cue from the -
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Fig. 1. Three typical vocal exchanges. man- dolphin. Analysis and grapbic presental

or editing (real time, con-
humian presentations are n.auncd

of a portion of a magnetic tape recording without cuiling
tinucus). Five, four, and three bursts in each of three !
exactly by those of the deiphin. In the middle and bottom traces the two voices aie
separated for graphic purposes by two narrow pass band filters (Spamc.-{xwmm) and
displayed separately. To cover the wide amplm'de range (40 db) an automatic gain
control circuit was applied 1o the combined signals, and the resulting signal is displayed
in the uppermost trace. Food reinforcement was used at the times indicated by r1 w indi-
cates water splashes. The duration of thiy segment of record is 25 seconds,
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OV €l

vestigator, the animal would spontane-
ously enter this area and strand itself.

The animal could either stay in the
tank or enter the sidearm on its own
initiative. To obtain high-quality re-
cordings of sonic emissions from the
human operator and from TFursiops,
most experiments were done when the
animal was in the sidearm. The animai
terminated the experiment by returning

from the sidearm to the tank. The
walls of the tank room were acousti-

cally treated to reduce echos.

Tursiops was induced (trained) to
make a series of sounds immediately
after a human made a sonic emission
consisting of several bursts. The tech-
nigue employed was that of operant
conditioning, with immediate positive
reinforcement after each 7ursiops emis-
sion, regardless of whether resemblances
detected (3). After initial sue-
cesses, only emissions resembling those
of the man were rewarded; detectable

were

resemblances were thus selected and
encouraged. Later, reinforcement was

‘detayed” or
short
needed.
I, in a
not give the d

“randoni.” and finally, for
runs, no formal reinforcement was
given session, Tursiops did
jesired responses, the oper-
ator would say so loudly and leave his
site beside the sidearm {(negative rein-
forcement); the resulting “transacti
deprivation” seemed to improve pe

formance in the next session. Gener-
ally, the operator was absent for 5
minutes before returning for another
attempt.

Sounds were recorded in two mag-
netic-tape channels {4) with two air
microphones (5}, one beside the man
and the other by Tursiops.

Three separate series of experiments
were conducted with human speech
sounds: (i) A set of words and phrases
chosen from ordinary speech were
used by the human operator; three ani-
were used and several hundred
were conducted over a
d-vear period. (ii) Lists of consonant-
vowel and vowel-consonant svlables
were read aloud by the man; the same
three animals were used as in (i), and
130 cxpcuments extended over 3 months.
(iiiy Warious rearrangements of the
lists presented by a taped program were
slaved bac< to one of the Tursiops
1sed in experiments (i) and (i) 11
such exper!mcnts were conducted. This
report concerns the second group.

During the experiments with free hu-
man speech (i) the recordings showed
some correspondence between the num-

mals
cxperiments
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COu rzt = for the differences.
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