DAWN AND MORNING GOSHAWK COURTSHIP VOCALIZATIONS AS
A METHOD FOR DETECTING NEST SITES
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Abstract: My paper discusses a northern goshawk (Accipiter gentilis) nest-detection method that relies on
listening for spontaneous dawn and morning vocalizations. The study was conducted in a woodland area (approx
4,000 ha) of the Burgundy region, France, in 1996. To determine the frequency and the distribution of annual
and daily vocalizations, I conducted systematic listening sessions throughout the year. The duration of adult
goshawk vocal events during the year displays 1 major peak in the courtship period. In this period, the vocal
events have 1 major peak in the first hour preceding sunrise and in the following 3 hr. In 1997, to test the
efficacy of the method, I performed an investigation on 21 known goshawk nest sites: I detected goshawk
presence in 100% of trials. To achieve the highest effectiveness in the use of spontaneous goshawk vocalizations,
listening sessions should take place during the 3 months preceding egg laying and be conducted from 30 min
before sunrise to about 200 min afterwards.
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The northern goshawk (hereafter, goshawk),

on the Category 2 list of the Endangered Spe-
which essentially nests in old-growth or mature

cies Act in 1991, and several regions of the U.S.

forest, may be affected by forest management
policies (Crocker-Bedford 1990, Reynolds et al.
1992, Block et al. 1993, Penteriani and Faivre
1997); hence, the goshawk is frequently studied
both in Europe and the United States. The U.S.
Fish and Wildlife Service placed the goshawk
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Forest Service classify the goshawk as a “Sen-
sitive” species (Squires and Ruggiero 1996). Be-
tween 1985 and 1994, in central Italy, the
Abruzzi National Park and the Research Center
of Apennines Ecology planned and completed
a study that focused on the goshawk as a species
of paramount importance in forest management
planning (Penteriani 1993, 1997; Penteriani and
Faivre 1997).

Biologists have sought a fast and effective
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method to detect goshawk nest sites. Current
survey techniques (single or combined) include
(1) broadcasting tape-recorded goshawk calls
(Kimmel and Yahner 1990, Cerasoli and Pen-
teriani 1992, Kennedy and Stahlecker 1993, Joy
et al. 1994); (2) foot searches for nests (Reyn-
olds 1982, Crocker-Bedford and Chaney 1988,
Penteriani 1997), and (3) aerial surveys with he-
licopter, fixed-wing, or ultralight aircraft
(McGowan 1975, Doyle and Smith 1994, Younk
and Bechard 1994). Other methods used more
sporadically include (1) observation of goshawk
behavioral events (e.g., aerial displays and food-
calls of young [Anonymous 1989, Petty 1989,
Kostrzewa and Kostrzewa 1990]), and -(2) visual
searching for birds and signs of presence (e.g/,
whitewash, molt feathers, prey remains, pellets
[Petty 1989, Penteriani 1997]).

The issue that arises in any type of fieldwork
is finding a method with an efficacy of nearly
100% (i.e., all goshawk nest sites in a given area
must be found), while considering (1) speed of

nest-detection, (2) use of a universally applica-

ble method, (3) time range (daily and annual)
of application of the method, and (4) cost of the
search method.

My paper discusses a goshawk nest-detection
method that relies on listening for spontaneous
dawn and morning adult goshawk vocalizations.

STUDY AREA

The study was conducted in a woodland area
located in Céte d’Or, Burgundy region, France
(47°31'N, 5°06'E). The area ranges in elevation
between 300 and 450 m above sea level and
consists mostly of a beech (Fagus sylvatica) for-
est (approx 4,000 ha), with surrounding grazed
and fallow farmland. In the study area, the gos-
hawk density is 6.7 pairs/100 km?, and the min-
imum distance between pairs averaged 3.02 km
(range = 2-3.9 km, SD = 0.63; V. Penteriani,
unpublished data).

METHODS

I systematically listened to adult goshawk vo-
calizations and recorded frequency and distri-
bution of 2 main call-types of 8 neighboring
pairs of goshawks: (1) the guttural, chattering
“kek-kek-kek. . .”; and (2) the plaintive, wailing
“whee-00” (Glutz et al. 1971, Cramp and Sim-
mons 1980). The sessions were held from 1 Jan-
uary to 31 December 1996. For the listening
sessions, I divided each month into 3 10-day
intervals. For each 10-day interval and each so-
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lar day in the interval, I computed the number
of minutes per interval and equally distributed
them among the 8 goshawk pairs. Consequently,
an hourly block was assigned to each pair on a
rotation basis, and during each day of each 10-
day interval, I recorded the vocalizations of the
8 pairs. During each 10-day interval, I recorded
the times of the first and last calls of the day.
For each call-type, I collected the following
data: (1) time when a vocal event began; (2)
duration of the vocal event, by series of single
calls (e.g., “kek...” and “whee-oo. . .”) or call-
series (e.g., “kek-kek-kek...” “kai-kai-kai. . .”
“kew-kew-kew. . .”); and (3) number of vocal
events. My listening sessions started 1 hr before
sunrise and ended 1 hr after sunset.

I used a stopwatch to determine the duration
of a vocal event. I identified the end of calling
as the last call heard >60 sec before the next
call (i.e., 1 min of silence between calls or be-
tween sequences was regarded as a dividing
unit of time). A value of 1 sec was arbitrarily
ascribed to 1 isolated call. In each place, I al-
ways recorded the vocalizations from the same
location and from the same distance (maximum
distance was approx 100 m from the nest), try-
ing not to disturb the pair. I regularly monitored
each site during the breeding period to record
changes in the breeding cycle that might alter
the vocalization data. Reproduction at each site
was successful, without major interferences
with the biological cycle (e.g., forestry opera-
tions, failure of the first hatch, death of young)
and, consequently, with the vocalization data
collected; hence, I could use all the annual vo-
calization data of the 8 pairs. For the listening
sessions, I did not use data collected on windy
or rainy days.

I used a Mann-Whitney U-test (Sokal and
Rolf 1981) to compare call duration and num-
ber during the breeding periods and in consec-
utive months of the year (1996). If 1 vocal event
involved multiple groups of call numbers, I
used the mean value. I used chi-square analyses
to determine the distribution of the vocal events
among the hourly blocks of the day during
courtship only (Daniel 1990). I analyzed the
data in relation to the 10-day periods and to the
months and different stages of the annual cycle:
nonbreeding (Sep—Jan), courtship (Feb-Mar),
incubation (Apr), nestling (May—early Jun), and
fledgling (late Jun—early Aug).

In 1997, to test the efficacy of the method, I
listened at 21 known goshawk nest sites of Cote
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Fig. 1. Duration (sec) of adult northern goshawk vocal events by month (n = 8 pairs), Cote d'Or, France, 1996. Black =

breeding period; hatched = nonbreeding period.

d’Or. From 1 hr before to 3 hr after sunrise, I
listened during the peak vocalization periods
identified during my 1996 surveys.

RESULTS

Duration of adult goshawk vocal events peak-
ed between late winter (Jan) and early spring
(Feb—Mar; Fig.1). Duration of a vocal event dif-
fered (Table 1) from January to February (be-
ginning of courtship), when call duration was
longest, as well as from March (courtship) to
April (incubation), when duration of calls de-
creased. I found a difference in call duration
between the nonbreeding (Sep-Jan; n = 51)
and the courtship periods (U = 4.32, P = 0.001,
n = 64) and between the courtship and incu-
bation periods (U = 3.38, P = 0.001, n = 32).
I found no difference between incubation and
nestling periods (U = 1.49, P = 0.13, n = 23),
nestling and fledgling periods (U = 1.11, P =
0.27, n = 23), and fledgling and nonbreeding
periods (U = 0.72, P = 0.47).

Within the courtship period (peak of adult
goshawk vocal activity), the first call was record-
ed before sunrise (range = 454 min before
sunrise); in the other stages of the annual cycle,
the time of the first call was more variable. The
distribution of vocalization durations among the
hourly blocks differed during the courtship

stage of the breeding period (x*); = 8,109, P =
0.001; Fig. 2). Vocal event durations peaked
from 1 hr before to 3 hr after sunrise (Fig. 2).
In January, vocal activity similar to that of the
courtship period was observed, albeit with a
shorter mean vocal event duration. (Table 1).

Goshawk calls were always heard (1) in the
immediate vicinity of nest trees, (2) at each lis-
tening session, and (3) at an interval not >26
min before sunrise and 90 min after sunrise. At
the 21 goshawk nest sites used to validate ef-
fectiveness of the method, goshawk presence
was detected in 100% of the cases and during
the first listening session (a second session was
never required).

DISCUSSION

The distribution of annual vocal duration of
adult goshawks highlights the 3 months pr-ced-
ing egg laying as the best period for systematic
listening for dawn and morning vocalizations to
detect goshawk nest sites. Similar results were
also obtained for the Cooper’s hawk (Accipiter
cooperii), whose vocalizations are especially
concentrated during the preincubation stage
(Rosenfield and Bielefeldt 1991, Stewart et al.
1996).

To achieve the highest effectiveness in use of
spontaneous goshawk vocalizations, listening
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Table 1. Characterization of annual vocalizations of adult
northem goshawks (n = 8 pairs), Céte d'Or, France, 1996.
Duration of vocalizations (min) and time interval (min) between
1 adult goshawk vocal event and the next in the period from
the first call to 200 min after sunrise. Differences among mean
vocalization duration for the 3 10-day intervals in consecutive
months were tested with the Mann-Whitney U-test.

Montly call duration Interval between calls

Months Y SE i SE
JAN 61.2 752 6.5 43 —*
JAN 296.8 407.4* 16.2 9.8 +b
JAN 121.2 100.9
FEB 238.2 228.4 6.7 3.8 —
FEB 242.0 251.5 n.s. 9.9 134 +
FEB 337.3 316.9
MAR 451.6 553.4 16.0 9.8 —
MAR 182.8 252.9 « 12.5 134 +
MAR 87.8 85.2
APR 112.9 140.3
APR 181.9 310.3 n.s.
APR 35.4 24.5
MAY 22.9 21.8
MAY 211.3 196.6 n.s.
MAY 65.0 45.7
JUN 956 727
JUN 163.3 274.3 n.s.
JUN 500 439
JUL 1110 1196
JUL 114.0 n.s.
JUL 325 352
AUG 25.2 15.8
AUG 9.7 7.4 n.s.
AUG 12.7 6.7
SEP 12.5 4.1
SEP 2.7 0.5 n.s.
SEP 21.5 12.0
OCT 38.0
OCT 22.5 24.7 ns.
OCT 45.0 71.9
NOV 51.6 59.2
NOV 45.0 58.1 n.s.
NOV 0
DEC 0
DEC 0
DEC 52.3 38.7
*P <005 ns. = P> 0.05.
4 — = interval before sunrise.
b + = interval after sunrise.

sessions should take place in the 3 months pre-
ceding egg laying, from 30 min before to about
900 min after sunrise. A site where no vocali-
zations are heard in the time interval from 30
min before to 5 min after sunrise can be con-
sidered not occupied by nesting goshawks after
2 listening sessions held during the month most
distant from egg laying (Jan in my study area),
or after a single listening session in the 2
months closest to egg laying (Feb and Mar in
my study area). During the 200 min following
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sunrise, the listening session at each site should
not last >90 min. A site where no vocalizations
are heard in 2 consecutive sessions (possibly
separated by a 1-month interval) can be consid-
ered not occupied by nesting goshawks.

Depending on whether monitoring is con-
ducted, the minimum area to be covered
around each monitoring station should have a
radius of 500 m from a dominant point outside
the forest (e.g., hilltop), and 250 m inside the
forest. These values represent the minimum de-
tectability distances for a vocalizing goshawk
both for chattering- and wailing-type calls (V.
Penteriani, unpublished data). Under particu-
larly favorable sound and weather conditions, a
chattering-type call can be heard by an experi-
enced observer 1 km away (V. Penteriani, un-
published data). Days with wind (greater than
about 15 km/hr) and intense precipitation are
not suitable for surveying using these tech-
niques.

Based on the sessions held in 1997 on a sam-
ple of 21 goshawk nest sites, the efficacy of the
method was 100%. This result is substantiated
by a 10-year study (1984-93) conducted on a
goshawk population of central Italy (Penteriani
1997). During that study, at sunrise and during
the courtship period, the presence of a goshawk
pair at a nest site was always signaled by re-
peated vocalizations (V. Penteriani, unpublished
data).

MANAGEMENT IMPLICATIONS

The systematic listening for spontaneous vo-
calizations of adult goshawks is particularly ef-
fective, especially in the 3 months preceding
egg laying, and relies on a natural, specific and
regular behavior of goshawks. This method does
not depend on the possible response to an ex-
ternal stimulus (i.e., broadcast calls), a response
which varies with individuals and sex. The rel-
atively short time that surveyors need to remain
in a point (from 30 min before to 5 min after
sunrise, and not >90 min during the 200 min
following sunrise) enables the observer to
quickly cover relatively large areas. Nest detec-
tion is facilitated because vocalizations always
occur near nests.

The courtship period is crucial in the annual
cycle of goshawks, when they are poorly re-
sponsive to external stimuli (e.g., broadcast
calls). In this period, the method reported here
is a highly effective alternative that does not
seem to interfere with the regular activitics of
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Fig. 2. Duration (sec) of adult northem goshawk vocalizations by time of day in January, February, and March (n = 8 pairs),
Céte d'Or, France, 1996. Hourly blocks represent the intervals of a day, from 1 hr before sunrise to sunset.

the pair and that enables investigators to cover
relatively extensive areas without requiring long
foot searches. Moreover, this technique can
broaden the portion of the year during which
goshawk nest surveys can occur. For example,
the common technique used by most observers
in North America is the broadcast technique,
which is usually restricted to the length in
months of the nestling and fledgling periods
(Kennedy and Stahlecker 1993). In addition to
lengthening the useful survey season, the dis-
covery of occupied nest sites 3 months before
egg laying would allow the extension of goshawk
studies into the period of courtship and incu-
bation, critical periods for which few data are
currently available. Knowing whether nest sites
are occupied during the courtship period would
provide useful information in relation to habitat
degradation or for long-term trends. Hence, bi-
ologists could determine if goshawks present
early in the nesting season participate in court-
ship yet fail before egg laying, or identify the
portion of the population on territories in late
winter—early spring that really bred.
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