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Leach’s Storm-Petrel (Oceanodroma leucorhoa) is a
burrow-nesting seabird which breeds in colonies, often
on off-shore islands. A single egg is incubated alter-
nately by the adults for 41-42 days (Palmer 1962:232).
After hatching, the chick is brooded continuously for
up to five or six days (Gross 1935, Wilbur 1969). Adults
forage at sea and return independently to feed the chick
at intervals of about three days (Wilbur 1969,
MacKinnon 1988) until the chick fledges at about 63—
70 days of age (Palmer 1962:223). The vocal repertoire
of adults is well-known, and consists of three main call
types: the flight or chatter call, the burrow or purr call
and the screech call (Hall-Craggs and Stellar 1976; Ain-
ley 1980; Taoka et al. 1989a, 1989b).

In contrast, vocalizations of nestling Leach’s Storm-
Petrels have not been fully described, despite brief ref-
erences by several authors (Palmer 1962:228, Hall-
Craggs and Stellar 1976, Cramp and Simmons 1977:
172). In this paper we describe the nestling vocal rep-
ertoire of Leach’s Storm-Petrel and present sonagraphs
of call types. Such descriptions are important for two
reasons. First, in the absence of visual cues, nestling
vocalizations are probably of central importance in
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adult-chick interactions for nocturnal, burrow-dwell-
ing species such as Leach’s Storm-Petrel. Second, vocal
behavior and vocal development of nestlings of non-
oscine bird species in general is poorly known (Kroods-
ma 1982).

We studied Leach’s Storm-Petrels breeding on the
Evelyn and Morrill Richardson Field Station property,
Bon Portage Island, Nova Scotia, Canada (43°26'N
65°45'W). This 150 ha island lies 3 km off the south-
west tip of Nova Scotia. MacKinnon (1988) estimated
the population size of this colony at 54,000 pairs.

‘We made audio recordings of nestling vocalizations
on 21-27 August 1988 (5 chicks), 27 July-15 August
1990 (33 chicks) and 28 July-14 October 1991 (30
chicks). Individual burrows were marked and nestlings
were recorded nightly in 1988 and 1990 and every few
nights until fledging or nest failure in 1991. Nestlings
were aged using allometric equations developed for this
population by MacKinnon (1988). Recordings were
made between dusk and dawn using a Realistic 14-812
recorder and a Realistic 33-992C microphone in 1988
and 1990, and a Sony Walkman Professional recorder
WM-D60 and a Sony PC-62 microphone in 1991. Three
different recording methods were employed. First, we
recorded spontaneous vocalizations during adult-nest-
ling interactions. We then examined burrows in an
attempt to determine the behavioral context of the call.
Second, we recorded responses of nestlings to burrow
disturbances by us when adults were not present. These
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FIGURE 1. Rhythmic calls of nestling Leach’s Storm-Petrels: (a) age 1 day, (b) age 2 days, (c) age 11 days,
(d) age 14 days, (¢) age 21 days and (f) age 45 days. Each call was made by a different individual.

consisted of either tapping the soil near the burrow
entrance or reaching into the burrow and removing the
nestling. Third, to determine vocal responses of nest-
lings to parents and strangers, we artificially introduced
known parents (n = 25 birds) and strangers (n = 25
birds) into nesting burrows containing only the chick.
For these experiments an adult inside or entering a
burrow was presumed to be a parent, while an adult
removed from another burrow was presumed to be a

stranger. Some burrows were used more than once and
the actual numbers of nestlings tested is given where
appropriate.

Recordings were analyzed using a DSP Sona-Graph
model 5500 and printed on a Kay Elemetrics Corp.
Gray Scale Printer model 5509, using a 234 Hz ana-
lyzing filter. Call types were classified by visual ex-
amination of sonagraphs.

We recognized three different types of vocalizations
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FIGURE 2. Short calls: (a) nestling age 4 days, (b) nestling age 8 days, (c) nestling age 18 days, (d) nestling
age 26 days, (e) defense call of adult. Each call was made by a different individual.

from nestlings, which we called the short call, rhythmic
call and high call. The rhythmic call (Fig. 1a—f) was a
series of narrow band notes, each 100-200 msec in
length, repeated at intervals of about 200 msec. Each
note consisted of an upward sweep in frequency fol-
lowed by a downward sweep, in the 2—-4 kHz range.
This call appeared to function as a food begging call
as it was often given by nestlings when a parent entered
the nesting burrow (62 of 70 observations on 55 nest-
lings). On several occasions the adult then fed the nest-
ling and the nestling ceased vocalizing. In nestlings up
to seven days of age, this call was also given in response
to being handled by us (24 of 27 observations on 14
nestlings) or in response to a parent (14 of 14 obser-
vations on 10 nestlings) or stranger (12 of 12 obser-
vations on 10 nestlings) placed in their burrow. Nest-
lings possessed the rhythmic call from hatching to
fledging with little variation in call structure apparent
over this period (see Fig. 1). On several occasions, we
observed introduced strangers apparently brooding a
nestling which had been giving rhythmic calls.

The short call (Fig. 2a—d) was a short (50 msec),
broad spectrum vocalization given either singly or re-
peated at intervals of varying length. The short call was
used in apparent defense or threat situations and was
often associated with a head thrust and bill snapping
motion. These calls were given by all chicks in response

to handling and removal from the burrow by us from
hatching to fledging and, in chicks over about one week
of age, in response to an introduced stranger (18 of 18
observations on 13 nestlings). Nestlings younger than
one week gave the short call only in response to han-
dling by us. This vocalization was highly similar among
individuals throughout the nestling period (Fig. 2). The
differences in repetition rate among examples in Figure
2 appeared to be related to the intensity of disturbance,
with greater levels of disturbance (e.g., handling by us)
eliciting more calls repeated at a faster rate. Our ob-
servations support Palmer’s statement (1962:228) that
adult Leach’s Storm-Petrels possess a call given in ap-
parent threat situations (Fig 2e) which strongly resem-
bles the nestling short call.

The high call (Fig. 3a~) consisted of a series of nar-
row spectrum notes of varying length and pitch. This
call was given by chicks from about seven days of age
until fledging in apparent alarm/distress situations, such
as when we handled them (44 of 60 observations on
35 nestlings), or when a stranger was placed in the
nesting burrow (14 of 18 observations on 13 nestlings).
It was often preceded by the short call (13 of 14 ob-
servations on 13 nestlings). The high call showed little
change over time, but was sometimes more drawn out
in older chicks (compare Figs. 3b and c). This call
appeared to develop from the rhythmic call. Nestlings
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High calls: (a) nestling age 14 days, (b) nestling age 21 days, (c) nestling age 45 days, (d) altered

begging call given by nestling age 3 days in alarm situation, (e) screech call of adult. Each call was made by a

different individual.

age 3-6 days gave an altered version of the rhythmic
call (Fig. 3d) in response to apparent alarm situations.
The high call was fully developed by about seven days,
while the rhythmic call remained essentially unchanged
during this period (Fig. 1). The response of strangers
to the short or high calls was to leave the burrow or
move to a corner of the burrow away from the nestling.
This differed markedly from the response to the rhyth-
mic call (see above).

The main difference we observed between the be-

havioral contexts of the short and high calls was that
the former call was generally given when the source of
disturbance was non-tactile. The latter call was used
when the source of disturbance actually contacted the
nestling. Thus disturbance around the burrow entrance
elicited short calls, but the chick switched to the high
call when the observer’s hand, microphone, or strange
petrel touched it.

Previous references to nestling vocalizations in this
species are confusing. Hall-Craggs and Stellar (1976)
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state that the “food-begging calls of the female Leach’s
Petrel closely resemble those of the young.” Adult
Leach’s Storm-Petrels give a “screech call” (Fig. 3e)
which closely resembles the high call we describe in
this paper (for other spectrographs of the screech call
see Hall-Craggs and Stellar 1976, Cramp and Simmons
1977:172). It is possible that Hall-Craggs and Stellar
were referring to the adult screech and nestling high
calls. The “plaintive peeee peeee peeee . . . more pro-
longed in older chick” described by Palmer (1962:228)
probably refers to both the rhythmic and high calls, as
we found that younger nestlings give rhythmic calls in
response to disturbance and older nestlings give the
longer and more emphatic high call (see above).

There is a paucity of information on the nestling
vocal repertoires of other petrel species. Chicks of Wil-
son’s Storm-Petrel (Oceanites oceanicus) uttered but a
single type of call (Bretagnolle 1989). This callis similar
to the rhythmic call of Leach’s Storm-Petrel. Chicks
of fulmarine petrels give coughing and lunging noises
in defensive situations (Warham 1990:344), but no
sonagraphs have been published.

Among other non-passerines, vocal repertoires and
ontogeny have been examined in nestling Scaled Quail
(Callipepla squamata, Anderson 1978), Aldabra White-
Throated Rails (Dryolimnas cuvieri aldabranus, Wil-
kinson and Huxley 1978), American Coots (Fulica
americana, Cosens 1981) and penguins (Jouventin
1982). Additionally, a more limited study was con-
ducted on Northern Bobwhites (Colinus virginianus,
Baker and Bailey 1987). The call repertoire of Leach’s
Storm-Petrel nestlings was smaller and more stereo-
typed than that reported for many of these other non-
passerine species. This may be due in part to the iso-
lation of individual chicks in burrows and the resulting
small number of different behavioral interactions ex-
perienced by the chick. For example, situations re-
quiring a “contact call” such as Scaled Quail and Amer-
ican Coots possess (Anderson 1978, Cosens 1981),
would never arise for Leach’s Storm-Petrel chicks.
Likewise, because nestlings do not leave the burrow
until fledging, a call informing the parent of the location
of the chick (e.g., the “chatter” call of Black-headed
Gull chicks Larus ridibundus; Impekoven 1971) is not
required either. Another possible factor may be the
infrequent contacts between parents and young. This
may have favored the existence of stereotyped, un-
ambiguous vocalizations, which were easily interpret-
ed by the parent, in the absence of visual cues. Finally,
the relative absence of nestling predators on offshore
islands may have obviated the need for diverse nestling
alarm calls. This may be especially true for Leach’s
Storm Petrel because the nestlings are alone in the
burrows for most of the time and so adults are not in
a position to respond to nestling alarm calls.

We would like to thank L. Ratcliffe for the use of
her sound analysis equipment, Richie and Bonnie Wat-
kins for field assistance, and S. A. Shackleton, L. Rat-
cliffe, and C. M. Mackinnon for reading earlier drafts
of the manuscript.
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