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Distress Call of the Bottlenose Dolphin: Stimuli and

Evoked Behavioral Responses

Abstract. Analysis of the many different vocal productions of pairs of bottle-
nose dolphins (Tursiops truncatus Montagu) and the related behavior patterns
shows that one pair of specific short (0.2 to 0.6 second) whistles was con-
sistently stimulated by physical distress. This call stimulated nearby animals
to push the head of the distressed animal to the surface to breathe. After the
animal breathed, a vocal exchange preceded other forms of aid.

The bottlenose dolphin (Turisops
truncatus  Montagu) emits specific
sounds under well-defined conditions
(7/-3). A special pair of whistles and
the behavior associated with these
whistles was first observed in 1955 and
briefly described in 1958 (3). This
account presents further evidence that
this pair of whistles is a “distress call”
(2—4). This call is one of many unique
short whistle patterns (7, 2, 4) and is
not to be confused with general “alarm
whistling” (5-7); the latter is appar-
ently the same as some of the more
prolonged “vocal exchanges” between
dolphins (2, 5) and similar to the sec-
ondary exchanges which occur as con-
sequences of rescue actions.

Distress calls of animals other than
the dolphin have been described in the
literature (8). In the case of the dol-
phin, the responses of nearby animals
of the same species may resemble, in
general effects, those described in the
literature for some terrestrial mammals
but they differ from those described for
some birds and some fish.

Behavior was visually and sonically
recorded with motion pictures and tape
recordings (/, 2). The underwater
whistles were recorded by means of a
hydrophone and the whistles in air by
means of an air microphone (I, 2).
The observations were made from 1955
into 1962 under a variety of environ-
mental situations on 23 different ani-
mals captured from three regions of the
shoal waters of Florida (the St. Au-
gustine inlet to Jupiter inlet, the middle
Florida Keys near Marathon, and at
Naples on the west coast of Florida).

The call itself is similar to other
whistles in the “vocal exchange” group
of sounds (2). It is repeated many times
until an appropriate response is elicited
either from the other dolphins in the
neighborhood or from a human. The
call consists of a group of two whistles
(Fig. 1). The first whistle starts at a
relatively low fundamental frequency
(3 to 5 kcy/sec) and rises to a rela-
tively high fundamental frequency (8 to
20 kcy/sec). The second whistle of
the pair starts at a relatively high

fundamental frequency (8 to 20 kcy/
sec) and falls to a relatively low funda-
mental frequency (3 to 5 kcy/sec).
This pair is emitted repeatedly with a
delay of only a few tenths of a second
between pairs for several seconds. or
several hours and stops when appro-
priate relief is obtained.

The call is emitted underwater or in
air depending on the circumstances.
The intensity (measured at the dolphin’s
head) of the underwater call can be
as low as the noise level of the elec-
tronic apparatus or up to 100 decibels
higher. In the usual cases during under-
water emissions the blowhole slit can
either emit air or not emit air (6).
Young, small (5 to 6 feet long) dol-
phins usually emit air; older ones may
or may not.

In air the call was heard faintly,
accompanied by bubbles, at the outer
lips of the blowhole or heard loudly
at the open blowhole from structures
deeper in the airways. The sounds in
air can be of such low intensity that
they can be barely audible even near
the head (closed or open blowhole)
or they can be piercingly loud a few
feet away from the head (open blow-
hole): the range from the lowest to
the highest intensity is about 80 deci-
bels. The animals vary individually in
their abilities to whistle a distress call
in air with high intensity. However,
each animal was able to make quite
loud whistles under water. While a
dolphin was whistling under water we
manually felt, over the skull, the vesti-
bular sacs participating in the vocal
process as these sacs filled and emp-
tied during whistling.

There were individual differences in
the voices of the animals (2, 5); trained
human listeners could distinguish emis-
sions from individual dolphins. Such
differences did not affect the rescue
responses of animals meeting for the
first time. For example, the calls of an
injured large female (8 feet 3 inches),
newly captured from the Gulf of Mex-
ico near Naples, Florida, elicited a res-
cue response at first meeting by a
young (6 feet 9 inches) male captured

from the East Coast of the Florida
Keys.

The instances in which the call was
observed are related to distress. The
specific stimuli seem to be the result
of real or potential physical damage.
The most frequent situations which
elicited this call were: (i) some condi-
tion which impedes or prevents surfac-
ing to breathe; (ii) removal of a young
(4 to 6 feet long) dolphin from the
water; (iii) some painful stimulus to
the body; (iv) a condition, in the case
of infants, that isolates it from its moth-
er; (v) excessively forceful contacts
(with teeth or ramming or striking)
by another animal: and (vi) electri-
cal stimuli in specific (negatively re-
inforcing) brain areas (4, 10). Typi-
cally, the first response of the other
individuals within hearing of the call
was to stop the emission of all sounds
and to start a search for the dolphin
emitting the call. When the animal in
stress was found, the finder pushed the
head to the surface by placing its
own head under that of the animal in
distress. The rescued animal then took
one or several deep breaths and sank
again.

After this “first-aid” maneuver (pri-
mary tactics), an exchange of whistles
(2) took place between the distressed
dolphin and the rescuer(s). After such
an exchange, the rescuer usually
changed tactics from pushing up under
the head to more singly appropriate
action (secondary tactics) (4). A
mother rescued its infant directly in
an appropriate fashion, thus abolishing
the distress call (primary tactics only)
by steering it out of a corner, and
driving off other animals, for example.
Support of the infant by the mother
may continue even after the death of
the infant (77).

In several cases an animal fell over
to one side for one reason or another,
and was unable to reach the surface
in order to breathe without inhaling
water. These secondary tactics fol-
lowed: the aiding dolphin swam (or
held still) on the proper side of the
distressed dolphin in order to prop it
up. These tactics allow the blowhole
to be raised to the surface either while
both dolphins are stationary or in mo-
tion. This seems to be a common sec-
ondary maneuver for correction of
asymmetrical propulsion and buoyancy
problems, which may result from bloat-
ing of the rumen (two cases, gas ex-
pelled later), breaking of ribs, (one
case at autopsy), injuries to flippers



(six cases), and malfunctions of the
central nervous system (two cases of
prolonged anoxia).

The secondary correcting maneuvers
are preceded by vocal exchanges. Re-
cently, we were given a opportunity
for continuous observations over a pe-
riod of several days. A newly caught
female began distress whistling after
being alone for a few hours. She fell
over to her side and water entered her
blowhole with each breath. Two other
animals were allowed to enter her tank.
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Fig. 1. Typical underwater distress calls
of bottlenose dolphin. Two samples of
sonic spectrographic records (A4 and A';
B and B’) are shown for each of two calls
{(two inverted ¥’s). In a typical sequence
of such calls, 4 is separated from B by an
interval of silence lasting 0.5 to 1.0 sec-
ond. A representative group consists of
1 to 50 or more calls. The variations be-
tween the patterns of the two above calls
are within the normally occurring range
of variation. The amplitude varies some-
what during each whistle of each call; it
reaches a maximum early in the rising
frequency phase, falls somewhat as the fre-
quency reaches peak, and rises again as
the frequency falls. From one individual
to the next the highest and lowest fre-
quencies of the first partial vary from 8 to
20 and from 3 to 5 kcy/sec (A4’ and B').
The average rate of change of frequency
with respect to time is typical (4 to 10
key/sec?) for the first partials (4 and B).
The duration of each half of the call is
usually equal to the other half and ranges
from 0.2 to 0.6 second. With minor ex-
ceptions (at onset or offset A'), the
first partials contribute more energy
and are usually more continuous than
the higher partials (4’ and B'). With
minor exceptions, the higher partials are
integral multiples (2, 3, and so on) of the
frequency of the first partial (4’ and B’)
at a given instant. The frequency scale in
kilocycles per second is given at the right
side of the figure; the time scale for 4 and
B is under 4 and that for A’ and B’ is be-~
tween A’ and B'.

One of them propped her upright. She
stopped distress calls and a rapid vocal
exchange took place among the three.
Immediately, one animal held her up
and the other one stayed nearby. From
then on, the two animals took turns
propping the injured female against the
wall of the tank to keep her from
tipping her blowhole over to the left
side, or they would hold her in the
water between them in the center of
the tank (/2). Other appropriate ma-
neuvers maintained the animal upright,
One rescuing dolphin, for example,
pressed the flukes of the sick dolphin
flat against the bottom in the shallow
water, thus straightening her up. In an-
other effective tactic the rescuer put
his head just behind the dorsal fin on
the left side, and elevated the blowhole
above the surface of the water. There
were a variety of ways of keeping the
animal upright in the shallow water.
These tactics continued day and night
for four days and were intermittent for
2 weeks until the distressed animal re-
covered.

In three cases a sick animal isolated
from a nonsick one sent out immediate
distress calls. The isolated sick animal
in each case was found dead in the
isolation tank in the morning. Seven
different sick animals were isolated
briefly for injections of antibiotics and
vitamins and returned to the group. In
all but two cases when a healthy dol-
phin was allowed to care for the sick
dolphin, the ill animal survived.

The meanings of each half of the
distress call are still obscure; eventually
meanings may be assignable to each
half. A healthy dolphin in solitude may
emit the first portion of the distress call
repeatedly. This seems to be an “atten-
tion” call (without expressing distress)
meant to reach any animals who may
be within hearing distance. After spoor
of other animals was released in the
water of the isolation tank, this call
was emitted by the solitaire.

Very rarely have we heard the falling
tone pattern of the last half of the call
without first hearing the preceding ris-
ing one. Dolphins emit many different
kinds of complex whistles and whistle
patterns in their vocal exchanges (/, 2)
but this pure falling pattern is rarely
found within such exchanges. The fol-
lowing phase (coupled to the rising
one) seems to be reserved for real or
potential physical distress.

The mechanism of production of this
whistle as well as other whistles is still
under investigation. The number of the
observed areas of production (inside

-
ra

head with tightly closed blowhole, in-
side head with open blowhole, and at
blowhole slit) suggests that these ani-
mals can use each of several parts of
the nose for these whistles, rather than
just a single area (4, 6, 7, 9, 13, 14).

Joun C. LiLLy

Communication Research Institute,
Miami 33, Florida
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