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VOCALIZATIONS AND BEHAVIOR
OF THE WILLET

TEX A. SORDAHL

While the vocal repertoires of several game species have been analyzed
spectrographically (Collias and Joos 1953, Ellis and Stokes 1966, Stokes
1967, Williams 1969, Heinz and Gysel 1970, Samuel and Beightol 1973),
other non-passerines have been largely neglected. The shorebirds (Char-
adrii) provide a possible exception. The flight-song has frequently been
discussed in shorebird studies because of its importance in territorial be-
havior, and has been analyzed in detail by Heidemann and Oring (1976).
Some recent studies have presented spectrographic analyses of the whole
vocal repertoire of single species (Oring 1968, Forsythe 1970, Bursian
1971, Graul 1974, Jenni et al. 1974, Skeel 1978). This paper presents a
spectrographic analysis of Willet (Catoptrophorus semipalmatus) vocaliza-
tions and describes their importance in the bird’s biology. It includes
comments on their etiology, functions and adaptiveness.

STUDY AREA AND METHODS

I studied Willets during 2 breeding seasons (June 1974 to August 1975), totalling over 400
h of observation. Additional observations were made in 1976, 1977 and 1978.

The principal study site, located ca. 3 km west of Amalga, Cache Co., Utah, consists of
a seasonally wet alkali flat known as The Barrens. In the midst of The Barrens is a series
of broad. shallow (0.5 m deep) ponds. Surrounding these artifically maintained Barrens’
ponds are drier fields and pasturelands. Some additional observations were made on Willets
in other parts of Cache Valley and at the Bear River Migratory Bird Refuge in Box Elder
County, Utah.

Field observations were made with 7 X 35 binoculars and a 20X spotting scope. often from
an automobile or portable blind. Vocalizations were recorded at a tape speed of 19 cm-sec™!
on a Sony TC-800B portable tape recorder with a F-26S cardioid microphone mounted on a
61-cm parabolic reflector. Spectrographic analysis was done at the FL-1 setting on a model
6061-B Kay Electric Company Sona-Graph. A Tandberg Model 15-41F tape recorder was
used with the sonagraph. Frequency measurements were taken from spectrograms made at
the narrow band-pass setting, and temporal measurements were taken from spectrograms
made at the wide band-pass setting. All time-frequency displays used in the analysis were
made at a normal playback speed of 19 ecm-sec™!, but some made at 9.5 and 4.8 cm-sec™!
were used to clarify temporal patterning of notes. The acoustical terminology of Davis (1964)
is followed.

Since no adults could be color-marked. long-term recognition of individuals was impos-
sible. However. some individuals could be followed for several hours on a given day. Ac-
cordingly, an effort was made to use recordings from scattered locations in the study area
for the numerical analysis (Table 2) so the standard deviations would represent interindividual
variability within the population. As with Tomkins (1965). 1 found no reliable way to distin-

guish the sexes other than by behavior.
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F1c. 1. Breeding schedule of the Willet in Cache County, Utah. (M = migration; PN =
pre-nesting; I = incubation: F = fledgling care. Solid lines indicate periods based on obser-
vations; dashed lines indicate possible extensions based on calculations.)

RESULTS

Willets arrived in Cache Valley during the first week of April, with first
arrivals seemingly paired. The breeding schedule of this population is
presented in Fig. 1. Calls and their biological characteristics are sum-
marized in Table 1, and a quantitative description is presented in Table
2. A discussion of each vocalization follows.

Pill-will-willet.—This loud and ringing call (Fig. 2A), from which the
bird derives its common name, consists of 3 parts: pill-, which is a stut-
tered series of 3 to 5 (¥ = 3.30, SD = 0.46, N = 66) short notes, is sepa-
rated from -will- by about 0.03 sec, and -will- is separated from -willet by
about 0.04 sec. Once a bird consistently gave this call with the wil-let
broken, and 2 birds gave it without the terminal syllable (hence, pill-will-
will). The call has a harmonic structure with the fundamental (at about
1.1 kHz) and odd harmonics suppressed. The first overtone is emphasized.

This call has been likened in function to passerine song (Vogt 1938). If
song is defined as “advertising the presence of a paired or unpaired male
in breeding condition, as well as the existence of a defended territory”
(Nottebohm 1975), it should be considered song. Vogt (1938) ascribed this
call primarily to males, and I only heard it a few times from known fe-
males. On 1 May 1975, a female gave this call as a male approached her
sexually (a successful copulation ensued). Evidence for an advertising
function is given by the fact that Willets often gave this call in the absence
of any obvious recipient or external stimulus. Von Frisch (1960, in Arm-
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Fic. 2. Spectrograms of Willet vocalizations. A. Two pill- will-willet calls; B. a, klik calls
and b, dik calls given simultaneously by 2 birds (see text); C. a, b, 2 examples of hunker-
hunk:; D. a. b, 2 examples of cluck.
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TABLE 2
NUMERICAL DESCRIPTION OF WILLET VOCALIZATIONS

Call N X +=SD

Pill-will-willet

Duration of call? 68 0.785 +(0.039
Interval between calls 56 0.201 +0.088
Maximum frequency® 69 2.46 +0.09
Minimum frequency 69 1.79 +0.07
Klik
Duration of call 64 0.037 +0.006
Interval between calls 57 0.056 +0.016
Average fundamental frequency® 45 1.03 +0.05
Average emphasized frequency 64 2.04 +0.05
Dik
Duration of call 51 0.037 +0.012
Interval between calls 45 0.113 +0.044
Average fundamental frequency 43 1.16 +0.05
Average emphasized frequency 51 2.16 +0.06
Kyah-yah
1-note variant
Duration of note 15 0.301 +0.090
Interval between notes 3 0.677 +0.206
Average fundamental frequency 5 1.16 +0.05
Average emphasized frequency 14 2.24 +0.14
2-note variant
Duration of first note 16 0.221 +0.083
Duration of second note 16 0.167 +0.049
Interval between first and second notes 16 0.051 +0.024
Duration of call 16 0.439 +0.137
Interval between calls 4 0.657 +0.326
Average fundamental frequency of first note 7 1.23 +0.10
Average emphasized frequency of first note 16 2.27 +0.12
3-note variant
Duration of first note 18 0.139 +0.061
Duration of second note 18 0.125 +0.036
Duration of third note 18 0.119 +0.039
Interval between first and second notes 18 0.043 +0.028
Interval between second and third notes 18 0.044 +0.030
Duration of call 19 0.472 +0.140
Interval between calls 2 0.445 +0.035

Average emphasized frequency of first note 17 2.33 +0.14
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TABLE 2
CONTINUED
4-note variant
Duration of first note 5 0.136 +0.054
Duration of second note 5 0.140 +0.044
Duration of third note 5 0.118 +0.027
Duration of fourth note 5 0.114 +(.029
Interval between first and second notes 5 0.038 +0.024
Interval between second and third notes 5 0.046 +0.032
Interval between third and fourth notes 5 0.044 +0.026
Duration of call 5 0.630 +0.209
Interval between calls 2 0.695 +0.177
Average emphasized frequency of first note 6 2.30 +0.14
Kleep
High intensity = interval < 2 X duration
Duration of call 58 0.113 +0.041
Interval between calls 52 0.146 +0.052
Average fundamental frequency 55 1.29 =0.06
Average emphasized frequency 60 2.48 +0.13
Medium intensity = 2 X duration
<Interval < 3 X duration
Duration of call 63 0.094 +0.023
Interval between calls 58 0.229 +0.054
Average fundamental frequency 32 1.25 +0.07
Average emphasized frequency 67 2.37 +0.10
Low intensity = interval = 3 X duration
Duration of call 52 0.092 +0.017
Interval between calls 44 0.323 +0.073
Average fundamental frequency 38 1.31 +0.03
Average emphasized frequency 56 2.48 +0.10
“Scream”
Attack
Duration of call 38 0.191 +0.098
Interval between calls 33 0.183 +0.114
Average fundamental frequency 6 1.30 +0.00
Average emphasized frequency 38 2.50 +0.19
Flee
Duration of call 26 0.348 +0.059
Interval between calls 21 0.200 +0.056
23 2.42 +0.08

Average emphasized frequency
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TABLE 2
CONTINUED
Call N x +SD
Cluck
Duration of notes 49 0.059 +0.015
Interval between notes 44 0.095 +0.089
Average fundamental (= emphasized) frequency 53 1.42 +0.18
Hunker-hunk
Duration of individual notes 28 0.147 +0.067
Interval between individual notes 20 0.136 +0.157
Duration of note clusters 6 0.570 +(.183
Maximum frequency 8 2.06 +0.14
Minimum frequency 8 1.55 +0.19
“Whistle™
Duration of first note 9 0.128 +0.004
Duration of second note 9 0.124 +0.005
Interval between notes 9 0.080 +0.016
Duration of call 9 0.334 +0.010
Interval between calls 9 2.84 +2.03
Maximum frequency 9 4.53 +0.14
Minimum frequency 9 3.39 +0.26
Eeee
Duration of call 24 0.527 +0.080
Interval between calls 17 0.321 +0.128
Average frequency 24 4.56 +0.13

2 All durations and intervals are in sec.

" All frequencies are in kHz.

¢ Average frequencies were determined by estimation of the frequency on either side of which lies half of the sound
energy.

strong 1963) noted that the song-flights of a number of shorebirds may be
elicited by different types of stimuli and might be termed “excitement
flights.” All authors have recognized the territorial function of pill-will-
willet. When on territory, birds frequently gave this call (occasionally ac-
companied by a wing-up display) when another Willet flew by. Often the
caller gave chase. especially if the intruder landed nearby.

I concur with Tomkins (1965) that this call is given frequently during
the day or (occasionally) night during the pre-nesting period, less so during
incubation, and only occasionally while escorting young. Pill-will-willet
may be uttered from the ground or in flight. Howe (1974) noted that males
and females (at least when a male is present) gave this call after landing
in the territory and while holding both wings vertically for 2 or 3 sec.
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Aerially, this call is given in song-flight (sensu Armstrong 1963: 136). a
conspicuous performance which Vogt (1938) dubbed “spottying’” because
of its resemblance to the flight of the Spotted Sandpiper (Actitis macu-
laria). This display is characterized by stiffly arched wingbeats which pass
through a shallow arc (producing a hovering effect), alternating with pe-
riods of gliding on outstretched wings. 1t may occur at heights from about
10 m to those that make the Willet a mere speck to a human observer.
The bird calls persistently. and there is no relationship between the un-
dulating pattern of flight and the syllable delivered, as there is in the song-
flicht of the Red Knot (Calidris canutus) (Nettleship 1974). The perfor-
mance 1s often terminated by a spectacular earthward swoop on out-
stretched wings. Sometimes the bird is silent during the final few meters
of descent (Vogt 1938, pers. obs.) but, just as often, calling continues until
the bird has landed and given a wing-up display. Pill-will-willet is some-
times given during direct flight, but even then it is usually alternated with
the display flight. Its intermittent occurrence during mobbing sequences
suggests that during times of stress it may be given as a displacement
call. Alternatively. it may be released by the sight of other Willets that
have joined the mob in the territory (I could never determine positively if
it was the resident calling). As noted by Vogt (1938) this song-flight is
highly contagious among neighboring Willets. When 1 bird began the dis-
play. up to 6 more Willets often were stimulated to do likewise. These
cacophonous events were interjected between periods of silence. The birds
flew in wide circles roughly delimiting their territories (on the order of 0.04
km?), although they gravitated toward the nearest displaying neighbor.
Sometimes a bird continued in a straight line until out of sight, crossing
several territories as it went. Willet singing bouts sometimes lasted 5 min
or more during the pre-nesting period, an individual engaging in 5 or more
bouts per h.

Klik and dik.—These 2 calls (Fig. 2B) were transliterated to reflect their
staccato nature and the fact that klik is a double-noted call and dik is a
single-noted call. They are of approximately the same duration and fre-
quency. but klik is repeated nearly twice as rapidly as dik (Table 2). Both
have a harmonic structure. with the second harmonic emphasized.

Klil and dik were heard exclusively during copulation attempts (51
observations). Many of my recordings of these calls are of poor quality.
but it seems that both calls were always given in such situations. even
when mounting did not occur. The 2 calls were difficult to distinguish by
ear. except-when dik calls became very loud.

The literature is vague concerning the epigamic calls of Willets. The
description by Nichols (1920) of a “kuk-kuk-kuk . .. in tern-like series
from two mating birds’™ has been followed in later accounts (e.g.. Bent
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1929). Vogt (1938) described a rapid clicking which increased in tempo as
the ““male copulation note” and a “‘grunting eh-eh note™ given by the
female during copulation. Sonagrams reveal 2 structurally different notes
which are out of phase. In 2 cases where it was possible to analyze re-
cordings of copulation attempts from beginning to end, the sequence began
with klik calls. Both ended with dik calls, grading into kleep calls. As
neither resulted in mounting, I have inferred that klik was produced by
the male (who appeared to initiate the episode) and that dik was produced
by the female. However, even though females can be seen to open their
bills at irregular intervals during copulation, the possibility that males
produce both klik and dik with separate sound sources cannot be excluded
without further evidence. The augmentation of the klik calls by dik calls
explains the increase in tempo mentioned by Vogt (1938) as well as the
pulsed sensation a listener receives (analogous to the beats produced by
2 simple tones of slightly different frequencies).

These calls may be repeated for up to 2 min or more as a male pursues
an unreceptive female. Males employ a precopulatory wing display which
has been called “wing-flickering” (Vogt 1938) or “wing-waving”’ (Tomkins
1965). Both the wing display and the copulatory notes are given until the
act is completed. Near the end of the actual copulation, dik calls become
louder and more irregular, often grading into kleep calls.

An interesting feature of Willet copulation notes is their conspicuous-
ness. Vogt’s (1938) statement that they could be heard at distances ex-
ceeding Y8 mile (0.20 km) is accurate. [ estimated that at times they could
be heard at twice that distance. It is unusual for a bird to make itself so
conspicuous at such a vulnerable time—one when most species utter calls
that are difficult to locate (Armstrong 1963:13). Sympatric shorebirds. in-
cluding the Long-billed Curlew (Numenius americanus), Wilson’s Phalar-
ope (Phalaropus tricolor), Killdeer (Charadrius vociferus). American Avo-
cet (Recurvirostra americana), and Black-necked Stilt (Himantopus
mexicanus) give no audible calls during copulations (pers. obs.). Descrip-
tions of the copulation calls of other tringines (Haverschmidt 1963, for the
Black-tailed Godwit [Limosa limosa]; Nethersole-Thompson 1951, for the
Greenshank [Tringa nebularial; Oring 1968, 1973. for Solitary Sandpiper
[T. solitaria] and Green Sandpiper [T. ochropus]) do not emphasize loud-
ness or locatability. Both klik and dik possess the characteristics of short
time span and wide frequency range which make them easy to locate
(Marler 1955), and the male’s wing display further increases the pair’s
conspicuousness. Although Willets are strong and swift fliers, wintering
flocks do suffer from predation by raptors (Page and Whitacre 1975). Thus
the conspicuous copulation seems at least potentially maladaptive. If so,
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Fic. 3. Spectrograms of Willet kyah-yah calls. A. a, b, 2 examples of 1-note variant: B.
a, b, 2 examples of 2-note variant; C. 3-note variant; D. a, b. 2 examples of 4-note variant.
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counter-selection must be balanced by other selection pressures. What
these pressures might be is open to conjecture.

Courtship calls often manifest a mingling of attack, escape, and sexual
tendencies (Armstrong 1963:14), i.e., they may represent ritualized ago-
nistic behavior. Both Alik and dik are structurally similar to kleep calls,
which denote alarm and intolerance. They often grade into kleep calls and
at times are difficult to distinguish spectrographically. This difficulty is
illustrated by the fact that Vogt (1938) described the call given by a male
at a border confrontation as what I interpret to be kleep, whereas Howe
(1974) implicated klik in the same situation. Since all other wing displays
in Willets seem to contain an aggressive component, | suggest that the
entire male copulatory display represents ritualized aggression. Females.
when receptive, assume the antithetical appeasement posture with body
horizontal and head lowered. When 1 Willet, uttering klik calls and wing-
waving, approaches another Willet (I usually did not know the sexes of the
birds with certainty), the result is either copulation, a chase, or a fight.

Kyah-yah.—This call (Fig. 3) exhibits a great deal of structural vari-
ability. It occurs as single- and multiple-note variants, and so I have des-
ignated 1-, 2-, 3-, and 4-note variants. It was recorded twice as a 5-note
call. Individual notes ranged from 0.07 sec to 0.44 sec in duration, with
multiple-noted calls tending to have shorter notes. Second, third, and
fourth notes tend to be progressively shorter in duration. They also fre-
quently drop about 0.1 kHz in frequency. Notes are generally of constant
frequency but often tail on and off, and sometimes a small inflection is
present. A harmonic structure is present with intervals of about 1.1 kHz.

One feature of this call that makes interpretation difficult is the frequent
appearance of rapid modulations or frequency displacements of portions
of the notes. Virtually any part of any note may be displaced. always
upward (higher frequency)., up to about 1.0 kHz. Some fragmentation can
be seen in the first note in Fig. 3Db. Such modulation might be produced
by changing tension in the tympanic membrane, changing pressure in the
clavicular air sac, insertion or withdrawal of the external labium in the
syringeal passage, or by a combination of these effects (Greenewalt
1968:101). This phenomenon is even more pronounced in the Willet
“scream’” call, in which it denotes excitement. One is reminded of the
cracking of a human voice under stress or excitement.

The variability of kyah-yah is expressed in some very different sounding
calls. I believe the following (quite aptly named) calls attributed to Willets
in the literature are referable to kyah-yah: kiyuk. ki-yi-yuk, kree-uk (Nich-
ols 1920); k-a-aty, teee-eeer (Vogt 1938); kay-ee (Peterson 1961); phiwee-
hoo (Tomkins 1965); whee-wee-wee, whee-hoo (Palmer 1967).

Possibly with a large sample size some functional subdivision could be
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made on the basis of structure for this call. Kyah-yah is exchanged by 2
or more birds which meet in direct flight. It is given when 1 or more birds
fly over other Willets (usually first given by the flying individual and often
returned by the bird on the ground, especially when it takes flight to
follow). Two or more Willets, or groups of Willets, exchange plaintive
kyah-yah calls when separated by some distance while feeding or loafing.
Birds within large flocks of Willets exchange these calls as if restless, their
rate of delivery increasing until the whole flock takes flight amid a volley
of multiple-noted variants. During interludes in mobbing, 2 Willets (per-
haps members of a pair) often perch on fenceposts and exchange strident
1-note variants.

Thus Ayah-yah serves as a greeting and contact call, an indication of
flight intention, and a flight enticement call which seems important in
eliciting a following reaction. A sample of recordings of these calls sug-
gests that an increasing number of notes reflects an increasing motivation
to fly. Birds engaged in terrestrial activity gave 1-, 2-, 3-, and 4-note calls
in 22, 11, 5, and 0 instances, respectively. Birds engaged in aerial activity
gave them in 0, 10, 19, and 6 instances. The difference is highly significant
(x* = 36.15, 3 df, P < 0.001). A rigid distinction cannot bc made between
alarm calls and calls indicating that a bird is taking flight for one reason
or another (Armstrong 1963:16). Indeed the 1-note variant of Ayah-yah
often seems to communicate a sense of uneasiness among the birds. And
the calls given in the mobbing context described above are likely to have
an alarm component. One-note kyah-yah calls of Willets are structurally
similar to 1-note wheet calls of the Long-billed Curlew, which signify anx-
iety and alarm (Forsythe 1970).

Kleep.—This is a double-noted call (Fig. 4), rising slightly on the first
note and falling on the second. Its harmonic components span a broad
frequency range. with the fundamental sometimes being suppressed. The
amplitude and length of notes are variable, which accounts for the variety
of descriptions in the literature: wek, kerwek, piuk (Bent 1929); dik (Vogt
1938); kip (Peterson 1961); kleep, klip (Tomkins 1965).

Kleep is one of the most frequently heard calls during the breeding
season, especially during the incubation and fledgling care periods. The
fact that it was already being given when Willets arrived in the spring has
led me to speculate that it may occur year-round (Table 1). However. it
is probably rare outside of and may be restricted to the breeding season
as is the similar ki-keck call of the Long-billed Curlew (Forsythe 1970).

Bent (1929) called this the “usual note™ of the Willet, which testifies to
the cons‘picuous behavior of the bird as it kleeps. Tt is given by birds whi(‘.h
are obviously disturbed (other activitics arc ceased and an alert posture 1s
assumed). and is used in mobbing. The call is vehement, piercing. and




































