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Call Mimicry by Eastern Towhees and Its Significance in Relation to
Auditory Learning

Dn S. Greenlaw,'* CHford E. Shackelford,>? and
Raymond E. Brown~

ABSTRACT-We document cases of Eastern Tow-
hees (Pipilo erythrophthalmus) using mimicked alarm
cdls from three presumptive m ode B [Blue Jay (Cva-
nocitta cristata), Brown Thrasher (Toxostoma rufum),
and American Robin (Turdus migratorius)]. In four in-
stances, male towhees employed heterospecific calls
without substitution in their own call repertoires. Three
birds (New Jersey. New York) used jay-like calls
mixed with “ Chewink” calls in the same bouts of call-
ing. One bird (New York) increased the frequency of
its mimicked call during intense reactions to distur-
bance (high rate of caling). A Texas towhee employed
jay-like and Chewink calls separately in different con-
texts. In another case, sequences of robin-like alarm
cals were used by a towhee to form unusual, distinc-
tive song-types during bouts of singing. These obser-
vations suggest that some aspects of towhee aarm cal
repertoires may be influenced by auditory learning.
and that mimicked alarm calls also can be incorporated
into song repertoires. Received 22 Jan. 1998. accepted
21 April 71998.

A b ough avan vocallm im iay h as attracked
inktrest for centuries (Witchell 1896, Arm -
strong 1975), mostof wh atis known about
dee bpment of spedes-typicall vocal reper-
tires, incliding mimiay, is based on reent
studies ofsound im itation and it rok in song
dee bpment in songbirds (e.g., Markr and
Mundinger 1971, MarBr 19§1). Mimicy of
hetrospedfic and inanim ak sounds can be a
facu Batine response  sound experience, or a
regu br im itation ofsongs or call © atm ay be
adaptinve (e.g.,, Bay s 1982). Yet te rok of
mimicy in te dexe bpmentof calreperiires
rater t an as e Bment® ofsong rem ains poor ¥
understood (Bay Is 1982).

Eastrn Towhees (Pipiloerythrophthal-
mus) rare ¥ mimic otier speces. Prenious
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cases of wocalmimicry in tis spedes in-
wvwled te use of mimided songs or song
phrases from two hetrospedfic model
form distinctine song types (Borror 1977,
Ridhards 1979). Here, we reportinstances in
which towhees mimicked te call of se\eral
ot er spedes and used tese call in teir call
or song reperires. The use ofmimiced call
in calreperires is rare ¥ repored in song-
birds. It oocaurrence in towhees may indicae
at Bast Imied fExibilty in ©e dexe bpment
ofthe calreperire in b is spedes.

STUDY AREAS AND METHODS

The term “vocad mimicry” is use d here in a purely
descriptive sense, and does not carry any functional
connotation. It describes a vocalization of one species
that resembles the sounds of another species (Baylis
1982). In this case, we address the specific issue of
“cal mimicry.”

Observations of presumptive call mimicries by tow-
hees were obtained at: (1) W. L. Hutcheson Memorial
Forest (HMF), near East Millstone, Somerset Co., New
Jersey (1968); (2) Kalbfleisch Field Research Station
(KFRS), Dix Hills, Suffolk Co., New York (1970-
1972); (3) Fire Idand National Seashore (FINS), near
Fire Island Lighthouse, Suffolk Co., New York (1970);
(4) Muttontown Nature Preserve (MNP), Muttontown,
Nassau Co., New York (1972); and (5) Big Thicket
National Preserve, Tyler Co., Texas (1995). With the
possible exception of the Muttontown NP towhee, all
birds were territorial males. Visits to the territories of
two northeastern males spanned periods from late
spring to mid- (HMF) or late summer (KFRS). Mul-
tiple visits to two other males territories extended
from mid-June to July (Texas male) or to August
(FINS). The Muttontown NP male was observed only
once (21 March 1972). and its breeding status was un-
known. A Kalbfleisch FRS male (color-banded as a
hatch-year bird in August 1969) was present from
1969-1 976. and we noted it using robin-like cals in
his primary songs from 26 April 1970 to 10 August
1972. The Texas male was unmated, and was observed
from 14 June to 2 July 1995.

Mimicked vocalizations were taped in New York
and Texas using a Uher 4000L recorder. a Uher mi-
crophone in a 61 cm (24-inch) parabolic reflector
(HMF), and a Dan Gibson 46 cm (18-inch) electronic
parabolic microphone (KFRS, FINS), or a Uher 4000
Report IC recorder and a Dan Gibson EPM Model P-
200 parabolic reflector (46 cm shield: Texas). Sound
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FIG. 1. Sound spectrograms of mimicked calls in the call repertoires of Eastern Towhees compared with

corresponding cals in the repertoires of presumptive model species. A, right, mimicry of Jay cal of towhee in
New York (KFRS male), left, Jay call of Blue Jay (New York); B, right, two Jay-like mimicries of towhee in
Texas, left, Jay cal of Blue Jay (New York); C, right, thrasher-like cals of towhee in New York (FINS male),

left, corresponding calls of Brown Thrasher (New York);

D, Chewink cals and thrasher-like mimicries of FINS

male in a representative portion of a mixed-cal sequence. All recordings by the authors.

spectrograms were prepared on a Kay Elemetrics
Sona-graph 7029A 5-16 kHz Spectrum Analyzer with
a Krohn-Hite Model 3550 filter. Most calls from pre-
sumptive models were recorded in New York by the
authors using the same equipment. Robin calls were
obtained from the archives of the Borror Laboratory
of Bioacoustics.

RESULTS

We documentd cal mimicry during te
breeding season in six mall towhees in tree
staks. Presum ptive hetrospedfic sound m od-
el of these birds were Bhlie &y (Cyanocitta
cristata), Brow n Thrasher (Toxostoma rufum),
and American Robin (Turdus migratorius).

Among tese calmimiceers, tie Blie Gy3
d aractristic “2y” call (Fg.1A, B, IfY) was
rendered in 4 of 7 cases. Three of tese in-
dividual (HME KRS, and Texas) incorpo-
rakd tis callinto teir calrepertires wit-
out substitution. Anoter bird (HANS) used te
alhrm calof tie Brown Thrasher (Fg. 1C,
If) in e same manner. A mall at Mutton-
town NP empbyed a &y callin a probnged,
mutd solbjuy tat cntined primary song
e@Iment and some spedes-typicall call. Com -
parisons of tiese call from most of tie birds

mentioned wit oorresponding call Hom te
putatine model are shown in FHgure 1.
Three mals (New 2rsey, New York)
mixed hetrospedfic and “Chewink” call in
te same bout of abrm caling when dis-
turbed. No bout oonsiskd of just one or te
oter call types. H ekrospedfic call were ut
tred B3 times between “Chewink” call or
calsequencs. The Kabflisa RS mall alo
exhibitd a tndency  utker more py-Ke
call during periods of intnse (high caling
rat) caling tan during more “re bxed* pe-
riods (bw calhg rat). Anoter \ariaton oc
aurred during a bout of rapid callhg near an
actinve nest The Kabflisa FRS mal began
by couphg te py-ke and “Chewink” call
into a singl com pound \wocalkaton (*‘jeah-
ciwee ...”)in whia a bnger pause occurred
between te pah-dwee ocoupl® tan witin
tem . Latr in e same calihg bout as te
rat of caling sbwed, pah and chwee call
were separaktd into singll noks.In one period
(165 s) of mixed caling, e Hre Iskhnd NS
mall utiered 54 mimicries (412%) and 77
Chewink call. This towhee oftn rendered it
mimicry in singhk or doubBd \ersions
(“‘tchap-tchap”) in trasher-ke fashion.
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FIG. 2. Sound spectrograms of robin-like cals in the song repertoire of an Eastern Towhee in New York,

compared with corresponding cals of American Robins. A, a Stip! call of robin (BLB 13688), b, Stip! cal of
towhee (see text), c¢, Pup-chatter of robin (BLB 13688), d, Pup-chatter of towhee; B, e, Chee-whinny by robin
(BLB 16350), f, Cheewhinny by towhee; C, towhee mimicry of robin call combination, used in song repertoire
as a song-type [ee stip! pup pup pup cheecheechee(g, h, i, j)1; and D k, Stip! pup pup pup combination of

robin (BLB 13688). 1, Stip! pup pup pup combination of towhee.

The towhee observed in Texas exhibitd
st Manotier mimetc variaton. It py-ke and
Chewink call were emp byed separat ¥ in
diferent conext. The jpy-ke callwas te
sol wocalzation used in mobbing obser\ers
(CES, REB), whill on¥ te Chewink callw as
ginen afer te towhee cased mobbing and
began foraging.

A cobr-banded (XR-GG) mall present at
Kabflisdh FRS from 1965 (at Bast) o 1972
sang W o distinctive song-types tat incorpo-
rakd sequences of tiree or four difrent rob-
in-ke call as song eIment. These call are
c aracterized as folbws: (1) See-scream, a
high-pithed squeall seee (perhaps “sss” of
Bent 1949 ; Hg. 2g), (2) Pup-d ater, a low-
pithed, soft pup, repeatd in a series (phrase)
as pup-pup-pup . (“uttwt..” sy b ks of
Bent 1949 ; Hg. 2¢, d), and (3) Chee-whinny,
an insisent, bud chitter, performed as a short
series of noks, e g, “chee-chee-chee” (“each-
gach-each ” of Bent 1949 ; Hg. 2e,f). A fourt
call type, transkeratd as “stee” (“‘stip™), is
probab ¥ convergent on a robin-ke call and
is discussed be bw .

DISCUSSION

Our obsenations suggest ©at Barning m ay
phy aroll in te aquisiton and use of ertain

call by te Eastrn Towhee. Some indivdual
expand teir calrepertires by adding a mim-
idced sound, and otiers may emp by sequenc
es of mimidied call as distinctive song types.
Among individual tat empby sud sounds
in teir call repertoires, \ariaion in te €m-
poraland contxtuall d aractristics of nowe I
caBuse in rekton © te Chewink callis allo
nokworty.

Seneral types of eidenc support tie \ew
tat mimiay of sounds from hetrospedfic
mode B best exp hins most of our observa-
tions. (1) H undreds of hours of obsenations
yie Hed no evidence t at unusua l‘‘nonmi-
micked* sounds (atypicalcall tat coull not
be matted ©© ke ¥ mode I) oocur exen rare-
¥ in owhee call reperoires. Rater, in eadh
of tie cases reporked here, an unexpectd call
was rendered by towhees in widel separakd
geograph ic settings t at corresponded 1 a dis-
tinctinve sound emp byed oterwise onk by
anotier spedes. (2) These unusualland un-
lkeW¥ sounds were remarkab ¥ simikr in
sound “qualty” t teir hetrospedfic ana-
bgues. A o, tiere are no sounds in te nor
malcaBrepertoire of e Easern Towhee tat
exen chbse ¥ resembl in sound structure te
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By-Kke or trasher-ke sounds utkered by te
calmimic (Green bw, unpubll data). (3) The
presum ptine mode B were ¢ arackeristc faunal
neighbors of tie towhees. Consequentlh, we
regard tese und arackristic towhee sounds as
evdene of calmimicries. As sud, tey rep-
resent distinctinve “markers” tat im p lcat
some Barning in te deve bpment of caBuse
in calland song repertires in Eastrn Tow -
hees.

The use of robin-bke call in two song-
types sung by XR-GG deserwes specall com -
ment The “ste!” or “stip!” eBment was
wide¥ representd in te song repertires of
Long Isknd towhees (Ewert 1978: fig. 11V,
appendix 2). Thus, tiis e@ment was probab ¥
copied from otier towhees, or improwused,
and is comwergent on te similkr robiny call
(Fg-2, a \& b). The otier robin-ke eIment
were unique © XR-GG. Yet, regard Bss of or-
igin, bott mimiced and conwergent nots
were utered by XR-GG as component of
songs in te same sequences commonk heard
in nonsong contxt in American Robins
(BG, pers-obs; Hg-2D). This may mean tat
te unitof mimiay was a call com p Ix, not
individualcall tatwere BRer assembld into
a robin- ke sequence .

Littd is known about wocalldexe bpment in
Eastrn Towhees. Song sharing is we Bknown
among immediat neighbors in towhee popu-
htions (Green bw 1996). A o, nesting tow -
hees tatwere isobhtd from will popu ktions
faild © dexe bp tie famibar Chewink call
Ratier, tiey use abrupt atypicalnots tat
bear NttB resemb hne © this cal (Ewert
1979; R. E. Bal pers. comm.). Our obser-
vations suggest tat el mimicries may ex-
press tiemse bes in adu b ood eitier in call
reperires (simpl calmimicry) or in song
repertoires (mimicry of hetrospecific call
compIx, or a sound “empht*“ tatalbws
assemb Bng mimided caBunit into a com -
p Ix sequence).

This report of aMmimiay in Easern Tow -
hees sugges® tat sound or sociallexperience
may phy some roll in te deve bpmentof all
repertoires in tis spedes, and in te spedfic
use of mimicked cal in generalked “alrm”
contxt. The hypotesis tat call in song-
birds are “genetical fixed” (stricth matur-
ationak e g, Lanyon 1960) needs ® be ex-
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amined using iso ktion and ttoring experi-
ment on a case by case basis.
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