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

Jon S. Greenlaw ,‘, Clifford E. Sh ack elford,z .7 and
R aym ond E . Brow n’

ABSTRACT-We document cases of Eastern Tow-
hees (Pipilo eryhrophrhalmus)  using mimicked alarm
calls from three presumptive m ode ls  [Blue Jay (Cvcr-
nocifta  cristctta), Brown Thrasher (Toxostoma  rufu m ),
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 calling). A Texas towhee employed
jay-like and Chewink  calls separately in different con-
texts. In another case, sequences of robin-like alarm
calls 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 alarm call
repertoires may be influenced by auditory learning.
and that mimicked alarm calls also can be incorporated
into song repertoires. Received 22 Jan. 1998. accqved
21 April 199X.

Alth ough  avian vocal m im icry h as attracted
inte re st for centurie s  (W itch ell 189 6, A rm -
strong 19 75), m ost of w h at is k now n ab out
developm ent of species -typical vocal reper-
toires , including m im icry, is  based  on recent
studies of sound im itation and its role  in song
developm ent in songb irds  (e .g., M arler and
Mund inge r 19 71, M arle r 19 9 1). M im icry of
h eterospecific and inanim ate sounds can b e  a
facultative  response to sound experience , or a
regular im itation of songs or calls th at m ay b e
adaptive  (e .g., Baylis 19 82). Yet, th e  role  of
m im icry in th e  d evelopm ent of call repertoires
rath er th an as  elem ents of song rem ains poorly
understood (Baylis 19 82).

Eas te rn  Tow h e e s  (Pi@ elyth roph th al-
m us) rare ly m im ic oth e r specie s . Pre vious
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cas e s  of vocal m im icry in th is specie s  in-
volved th e  use  of m im ick ed  songs or song
ph rases  from  tw o h eterospecific m odels to
form  d istinctive  song types (Borror 19 77,
Rich ards 19 79 ). H e re , w e  report instances  in
w h ich  tow h ee s  m im ick ed  th e  calls of several
oth er specie s  and used th e s e  calls in th e ir call
or song repertoires . Th e use  of m im ick ed  calls
in call repertoires  is rarely reported  in song-
b irds . Its occurrence  in tow h ee s  m ay indicate
at least lim ited  flexib ility in th e  d evelopm ent
of th e  call repertoire  in th is specie s .

STUD Y AREAS AND  M ETH O D S
The term “vocal mimicry” is us e 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
“call 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 Island 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-l 976. and we noted it using robin-like calls in
his primary songs from 26 April 1970 to 10 August
1972. The Texas male was unmated, and was observed
from I4 June to 2 July 199.5.

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 (l&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 calls in the repertoires of presumptive model species. A, right, mimicry of Jay call 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 call of Blue Jay (New York); C, right, thrasher-like calls of towhee in New York (FINS male),
left, corresponding calls of Brown Thrasher (New York); D, Chewink  calls and thrasher-like mimicries of FINS
male in a representative portion of a mixed-call 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 Bon-or  Laboratory
of Bioacoustics.

R E SULTS
W e  d ocum ente d  call m im icry during th e

breed ing s eason in six m ale  tow h ees in th re e
states. Presum ptive  h e te rospecific sound  m od-
e ls  of th e s e  b i rd s  w e re  Blue  Jay (Cyanocittu
cristata), Brow n Th ras h e r (Toxostoma rufum),
and  A m e rican R obin (Turdus migratorius).

A m ong th e s e  call m im ick e rs, th e  Blue Jay’s
ch aracte ristic “Jay” call (Fig. lA , B, le ft) w as
re n d e red in 4 of 7 cas e s. Th re e  of th e s e  in -
d i viduals  (H ME  K FR S, and Te xas) incorpo-
rated  th is call into th e ir call repertoire s  w ith -
out substitution. A noth e r bird  (FINS) use d  th e
alarm  call of th e  Brow n Th ras h e r (Fig. lC,
le ft) in th e  sam e  m anne r. A  m ale  at Mutton-
tow n NP e m ployed  a Jay call in a prolonged ,
m uted  soliloq uy th at contained  prim ary song
e le m ents and som e species -typical calls. Com -
parisons of th e s e  calls from  m ost of th e  b ird s

m entione d  w ith  corresponding calls From  th e
putative  m od els are  s h ow n in Figure  1.

Th re e  m ale s  (Ne w  Je rs e y , Ne w  York )
m ixe d  h e te rospecific and  “Ch e w ink ” calls in
th e  s am e  b outs  of alarm  calling w h en  d i s -
turbed. No bouts consiste d  of just one  or th e
oth e r call types. H e te rospecific calls w e re ut-
te re d  l-3 tim e s  b e tw e en  “Ch e w ink ” calls or
call sequence s. Th e  Kalbfleisch  FR S m ale  also
e xh ib ite d  a tend ency to utte r m ore  jay-lik e
calls during pe riod s  of intense  ( h igh  calling
rate ) calling th an during m ore  “re laxe d “ pe -
riods  (low  calling rate ). A noth e r variation oc-
curred  during a bout of rapid  calling ne ar an
active  n e st. Th e  K alb fle i sch  FR S m ale  b e gan
by coupling th e  jay-lik e  and  “Ch e w ink ” calls
into a single  com pound vocaliz ation (“jeah -
ch w e e  . . .”) in w h ich  a longe r pause  occurre d
b etw een th e  je ah -ch w e e  couple ts th an w ith in
th e m . Late r in th e  s am e  calling bout, as  th e
rate  of calling slow e d , je ah  and  ch w e e  calls
w e re  s eparated into single notes. In one  period
(165 s) of m ixe d  calling, th e  Fire  Island NS
m ale  u tte re d  54 m im icrie s  (41.2%) and  77
Ch e w ink  calls. Th is tow h e e  often rendered  its
m i m i cry in s ingle  or d ouble d  ve rs i ons
(“tch ap-tch ap”)  in th rash e r-lik e  fash ion.
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FIG. 2. Sound spectrograms of robin-like calls in the song repertoire of an Eastern Towhee in New York,
compared with corresponding calls of American Robins. A, a, Stip! call of robin (BLB 13688),  b, Stip! call 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, Chee-whinny by towhee; C, towhee mimicry of robin call combination, used in song re p e rtoire
as a song-type [s e e  stip! pup pup pup thee thee thee (g, h, i, j)]; and D k, Stip! pup pup pup combination of
robin (BLB 13688). 1, Stip! pup pup pup combination of towhee.

Th e  tow h e e  ob s e rve d  i n  Te xas  e xh i b ite d
still anoth e r m im e tic variation. Its jay-lik e  and
Ch e w ink  calls w e re  e m ploye d  s e p arate ly in
d iffe rent conte xts. Th e  jay-lik e  call w as  th e
sole  vocaliz ation used in m obbing observe rs
(CES, REB), w h ile  only th e  Ch e w ink  call w as
given afte r th e  tow h e e  ce as e d  m obbing and
b egan foraging.

A  color- band e d  (XR - GG) m ale  pre s ent at
K alb fle i sch  FR S from  19 65 (at le ast) to 19 72
sang tw o distinctive  song-types th at incorpo-
rated  s e quence s  of th re e  or four diffe rent rob-
in-lik e  calls as song e le m ents. Th e s e  calls are
ch aracte riz e d  as  follow s: (1) Se e - s cre am , a
h igh -p itch e d  s q u e al, s e e e  (pe rh aps “sss” of
Be n t 19 49 ; Fig. 2g), (2) Pup-ch atte r, a low -
pitch e d , soft pup, repeated in a s e rie s  (ph ras e )
as  pup-pup-pup . (“tut-tut , .” s yllab le s  of
Bent 19 49 ; Fig. 2c, d ), and  (3) Ch e e - w h inny,
an insistent, loud  ch itte r,  perform e d  as a sh ort
s erie s  of notes , e .g., “th e e -th e e -th e e”  (“e ach -
e ach - each ” of Bent 19 49 ; Fig. 2e , f). A  fourth
call type, translite rate d  as  “ste e” (“stip”), is
probably conve rgent on a robin-lik e  call and
is discuss ed  below .

D ISCU SSIO N
O ur obs ervations suggest th at le arning m ay

play a role in th e  acq uisition and use  of ce rtain

calls by th e  Easte rn Tow h e e . Som e individuals
e xpand  th e ir call repertoires  by adding a m im -
ick ed  sound , and  oth e rs m ay e m ploy sequenc-
e s  of m im ick e d  calls as distinctive  song types.
A m ong individuals th at e m ploy such  sounds
in th e ir call repertoire s , variation in th e  te m -
poral and  conte xtual ch aracte ristics  of nove l
call use in relation to th e  Ch e w ink  call is also
note w orth y.

Se ve ral types of e vidence support th e  view
th at m im icry of sound s  from  h e te rospecific
m od e ls  b e st e xplains m ost of our ob s e rva-
tions. (1) H undreds of h ours of obs ervations
y i eld e d  n o e vi d e n ce  th at unusual “nonm i-
m ick e d“  sounds  (atypical calls th at could not
be  m atch e d  to lik e ly m od els) occur e ven rare -
ly in tow h e e  call repertoire s. R ath e r, in e ach
of th e  case s  reported  h e re , an une xpe cted  call
w as rendered  by  tow h ees in w idely separated
ge ograph ic s ettings th at correspond e d  to a dis -
tinctive  s ound  e m ploye d  oth e rw i s e  only by
anoth e r sp eci e s. (2) Th e s e  unusual and un-
lik e ly  sound s  w e re  re m ark ab ly s im ilar in
s ound “q uality” to th e i r h e te rospecific ana-
logues. A lso, th e re  are no sounds in th e nor-
m al call repertoire  of th e  Easte rn Tow h e e  th at
e ven closely re s em ble in sound structure  th e
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jay-lik e  or th rash e r-lik e  sounds utte red  by  th e
call m im ics (Greenlaw , unpubl. data). (3) Th e
presum ptive  m od els w e re  ch aracte ristic fauna1
neigh b ors  of th e  tow h e e s . Cons e qu ently, w e
re gard  th ese unch aracte ristic tow h e e  sounds  as
e vidence  of call m im icrie s. As such , th ey rep-
re s e n t d i s tinctive  “m ark e rs ” th at im plicate
som e  le arning in th e  d eve lopm ent of call use
in call and song repertoires in Easte rn Tow -
h e e s .

Th e  u s e  of rob in -lik e  calls in  tw o song-
types sung by XR-GG d e s e rve s  sp ecial com -
m e n t. Th e  “s te e !” or “s tip!” e le m e n t w as
w idely represented in th e  song repertoire s  of
Long Island  tow h e e s  (Ew e rt 19 78: fig. llV,
appendix 2). Th us, th is  ele m ent w as probably
copie d  from  oth e r tow h e e s , or im provi s e d ,
and is  conve rgent on th e s im ilar robin’s call
(Fig. 2, a vs b). Th e  oth e r robin-lik e  e le m ents
w e re unique to XR-GG. Ye t, re gardless  of or-
igin, both  m im ick e d  and  conve rge n t note s
w e re  u tte re d  b y  X R - GG as  com pone n ts  of
songs in th e  sam e  s equence s  com m only h e ard
in nonsong  conte xts  i n  A m e rican R ob in s
(JSG, pers. obs.; Fig. 2D ). Th is m ay m e an th at
th e unit of m im icry w as a call com ple x, not
individual calls th at w e re  late r ass em bled into
a robin-lik e  s e qu ence .

Little is  k now n about vocal d eve lopm ent in
Easte rn Tow h e e s. Song sh aring is w e ll k now n
am ong im m ed iate neigh bors in tow h e e  popu-
lations (Gre enlaw  19 9 6). A lso, ne s tling tow -
h e e s  th at w e re i solated  from  w ild populations
faile d  to d e ve lop th e  fam iliar Ch e w ink  call.
R ath e r, th ey  u s e  ab rupt, atypical note s  th at
b e ar little  re s e m b lance  to th i s  call (Ew e rt
19 79 ; R . E. Ball, pers. com m .). O ur ob s e r-
vations suggest th at call m im icrie s  m ay e x-
pre s s  th e m s e lves  in  adulth ood  e ith e r in call
rep e rtoire s  (sim ple  call m im icry) or in song
re p e rtoire s  (m im icry of h e te ros p e cific call
com ple x, or a sound  “te m plate “ th at allow s
as s em b ling m im ick e d  call units into a com -
ple x s e qu ence ).

Th is report of call m im icry in Easte rn Tow -
h e e s  sugge sts th at sound  or social e xpe rience
m ay play som e  role in th e  d eve lopm ent of call
repertoires in th is species, and in th e  specific
use of m im ick e d  calls in generaliz e d  “alarm ”
conte xts. Th e  h ypoth e s i s  th at calls in song-
b ird s  are  “gen etically fixe d ” (strictly m atur-
ational; e .g., Lanyon 19 60) ne e d s  to b e  e x-

am ined using isolation and  tutoring e xpe ri-
m ents on a case  by cas e  basis.
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