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ABSTRACT.—Cowbird nestlings show significant geographical variation in rictal flange color.-
Twenty-four cowbirds from the Southwest, where the race Molothrus ater obscurus breeds, had
yellow flanges whereas 73 from the remainder of the United States and Canada, where the races
artemisiae and ater breed, had white flanges. There is little or no intralocality variation. Nestling
cowbirds with yellow and white flanges apparently are accepted and fed by hosts regardless of the
color of the rictal flanges of the host’s own young, but I hypothesize that the quality of host care
received by a nestling cowbird is influenced by its rictal flange color and that host responses are the
selective pressure responsible for the geographical variation. Character displacement in nestling
coloration is suggested by the fact that M. a. obscurus is the only race of Molothrus ater that has
yellow flanges and it is also the only race that is sympatric with another cowbird, Molothrus
aeneus, a species that apparently has white flanges. Character displacement could be caused by
competition for host species and is further indicated by other lines of evidence. Received 18
February 1976, accepted 19 February 1977.

INTRASPECIFIC variation in egg appearance occurs in many parasitic birds and is
most plausibly explained by the selective pressures arising from host responses to
parasitic eggs (Payne 1967, Rothstein 1971, Southern 1954). In contrast, the appear-
ance of parasitic nestlings has little known effect on the great majority of hosts
(Hamilton and Orians 1965). However, variation in parasitic nestlings could imply
that some aspects of the hosts exert a selective pressure on the parasite’s nestlings.
Indeed, the few known cases of within-taxon variation in parasitic nestlings have
been explained in this manner. Lack (1968: 88—-89) accounted for intraspecific varia-
tion in the juvenal plumage of a parasitic cuckoo by relating each plumage variant to
different hosts. Similarly, intrageneric variation in the nestling gape of parasitic
finches may represent adaption to different hosts (Payne 1967, 1973: 61). In this
paper, I show that nestlings of the parasitic Brown-headed Cowbird (Molothrus ater)
have either yellow or white rictal flanges. I also discuss the possible significance of
this variation. The nestling variation is especially notable because it correlates with
recognized subspecies of the cowbird and the cowbird does not show as strong
variation in its eggs or adults.

RESULTS

Data on 97 cowbird nestlings and fledglings (Table 1, Fig. 1) are based on observa-
tions of live birds or analyses of colored photographs. Except for locality 5 (see
below), no difficulty resulted from categorizing a cowbird’s rictal flanges as white or
yellow. Previous studies of passerine mouth colors also reported that most nestlings
can be easily categorized as having one of a small number of colors (Ficken 1965) and
my inspection of photographs of nestlings of various species (in Phillips et al. 1964,
Porter 1972, and Wetmore 1964) shows most have rictal flanges easily categorized as
white or yellow, although some do have yellowish-white flanges. In all cases in Table
1 for which data for the rictal flanges and tomia exist, both were the same color; in
some cases data exist only for the flanges. In every case for which data exist, the
inside of the mouth was red or pink; there is no evidence that this character is
strongly variable.
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Photographs from locality 5 show yellow flanges and tomia for three cowbirds, but
the yellow appears to be lighter than that on cowbirds from localities 1-4 (Table 1).
Also at locality 5, L. Baptista (pers. comm.) recorded that a cowbird in a White-
crowned Sparrow (Zonotrichia leucophrys) nest studied in 1976 had white flanges.
But Baptista believes his designation of white may have been a relative one due to
the fact that sparrow nestlings, with which he was more familiar, have very bright
yellow flanges. Taken together, these data show that yellow-flanged cowbirds occur
at locality 5 and raise the question of whether white-flanged ones also occur.

I visited Hooded Oriole (Icterus cucullatus) nests at locality 1 regularly and noted
no change in rictal flange color as nestling cowbirds and orioles developed. Similarly,
J. M. White (pers. comm.) noted no change in flange color as cowbirds at locality 8
developed (Table 1). I reared two yellow-flanged cowbirds in captivity to determine
how long they retained their flange colors. One bird, a male removed from a Brew-
er’s Blackbird (Euphagus cyanocephalus) nest at locality 2, lost all traces of yellow on
its flanges between 21 = 1 and 23 = 1 days of age. The other bird, a male removed
from a Hooded Oriole nest at locality 1, still had yellow on its flanges at 62 = 1 days
of age. Both birds still had traces of yellow on their tomia when their ages were
71 = 1and 62 %= 1 days, respectively. When the birds were next checked, at ages of
210 = 1 and 201 * 1 days, no yellow was on the tomia or flanges. Based on these
individuals, I estimate that the flange color of fledged cowbirds can be determined
reliably for at least 1-2 weeks after the birds have left the nest. Preserved specimens
appear to have little value in studying flange color. A yellow-flanged cowbird from a
Hooded Oriole nest showed considerable fading of the flanges after only 4 months in
formalin.

Close analysis of a cowbird from a Hooded Oriole nest at locality 1 showed that the
yellow on the anterior part of the rictal flanges was brighter than that on the posterior
part at the corner of the mouth. Also, the edges of the eyelids of the 1-2 day-old
cowbird were of the same yellow color as the flanges. Eyelids of the orioles in the nest
were white. Eyelid color in cowbird nestlings does not seem to vary concordantly
with flange color. Yellowish eyelids are detectable in photographs of yellow-flanged
cowbirds form localities 1, 2, 4 and 5 and in photographs of white-flanged cowbirds
from localities 7, 20 and 21. Also, Friedmann (1929: 262) reported that a white-
flanged cowbird at locality 19 had “green-yellow” eyelids. However, there may be
some variation in eyelids as the color on two nestlings appears to be dark gray in a
photograph from locality 16.

Information for 13 of 22 localities (Table 1) is based on two or more specimens.
Only one of these 13 localities, number 5, shows possible individual variation in
rictal flange color. Thus, it seems likely that at most and possibly all localities,
nestling cowbirds have a single flange color. It will be of great interest to determine
the flange colors in areas where a transition exists from yellow to white. Data from
locality 5 suggest that the transition is clinal along the West Coast.

The distribution of nestlings with yellow flanges corresponds to that of the south-
western race of the cowbird (M. a. obscurus). Excluding locality 5 from considera-
tion, each of 21 specimens from 4 localities within the range of obscurus (Fig. 1) had
yellow flanges. By contrast, each of 18 specimens from 7 localities within the range of
M. a. artemisiae had white flanges as did each of 55 from 10 localities within the
range of M. a. ater. The probability, under random expectation, that 4 of 4 obscurus
localities would have yellow-flanged cowbirds while 17 of 17 artemisiae-ater lo-
calities would have white ones is <.01 (hypergeometric distribution in Owen 1962).



[Auk, Vol. 95

STEPHEN 1. ROTHSTEIN

154

A (&) vuprtomn pudg
M (¢) smasmaoyd smvpafy
> -d poyrd "4 d—1 M (¢) mnfns vuiojsoxoy M Lg
' M (&) snunds snaagoy
M (&) vudvw prgaUImS
M (d) WniDUUDADS SNUDAPOUWLULY UeeYURIA 'SBSUBY "¢
Apms si3—7 ('sqo -s1ad) m snasiuaoyd smivgasy M 1 yoraq eya(] ‘BqOJIUBIN "7
0 d ey D) H—d (1z Anesop X D1Y2213¢ DILOAPUI(T M 1 stoqn(y Butmodp 11
STZ ‘vL61
pue 3 d [ewg ‘v—d (1z Apesop) x 1Y2272¢ DI10OAPUI(T M 1 uosyoe[ :Butwodpy 01
SL61
pue 2 d pB1Ng Y Y—d M (£) smoydasrounks snSvydnyg M 1) ‘z o[ ‘UCI3UIYSEAY ‘6
("0D epeAdN) uonelg
Ddamgm W [—d A () sypwaky osunyg M S 901D U3y 9Feg ‘euiofe) g
0 daer D T—d (1z Aredo) X 01432134 DILOAPUIQT M I SYBT OUOTN ‘PlUIOfIR]) [
Apmas sip—q é “ds xouopiguy M (m
(s8¢
Apnys siy3—7 $961 dI0WPM) A 121107 SIUL040G() M (1)
Apnis su3—7 (6 PUe 7 SanIeIop M smpoydarounks sn¥oydnyg M (1)
odyequol g ‘q—d ‘T A sypwaky oounys M i
Apmis sup— A (1) Bugoouy vadsos py M 4 SONET] [IOWETA "BIUIOJ[R]) 9
9 -d yoaoueg T—d A (£) skaygoonay viysreagouoy Ad ¢ 03SIDUBL UBS BIUIOJI[R) S
" 'd epreg
‘d ¥ pue 1pyosy ‘W [—d A (1) 9D1mz3a20 DAORIMAD A A 4 Jeisdelq euozuy ‘4
0 +d 191104 pue
‘61 %961 'Te 19 sdiiyd—d é 11199 02424 A T uosong, ‘euoziy ¢
Apms stp—(J ‘1 M (2) smoydarounksr snoydny A z
Apngjs sip—7 ("sqo ‘s1ad) A SRUDIIXIU SRIDPOGAD)) A 1 uopueyg BIUIOJE) 7
Apmnis
SIy3—T7 ¢ d 3pdg —(J A (2) svyowg sodhyyroan A 1) ‘1 rBieqieg ejueg
Apmys siy3I—g “I M (O1) sngpynond snaagoy A £1 Pu® B9j00) BIUIOJIR) I
2BJEP JO 32IN0S pue uonx L (,A3110YINR) (s389u Jo -ou) sawadg 10102 eN Ajresoy
q10[02 aduerg %w:ﬁ A
1S0H pIgmon

$IS0Y pu® SpAIqmod Jo SI0[0d dJue[y [Py T ATAVE,



155

Cowbird Nestling Coloration

January 1978]

‘uonedUNUMoEd reuosiad = o d
"3INTRIAN] Y3 Ul I)IYsm PUE YIE[q Ul
pasnpoadas st ydeiSojoyd paduaidjal B YoIym uf sased ur paj[nsuod sem YdeiBojoyd paiojod reutduio ayy, ‘sydeidojoyd paio[od uo paseq BIEp = J ‘SPIIq IAJ[ JO UONBAIISO 1IIIP UO Paseq BIEP =T,
: ‘PAIgMO02 3} UO BIED 31} IIE SB AJ[BIO] SWES Y] WOIJ A[LIESSIIAU J0U I I0[0D S0 UO BIEP 3Y) ‘UIALS
st Auoyine ue J| (S)PIIGMo0d 3y} Jo 10[0> dJuE Y} uUO TIEp Papiaoid JEY) SJSOU Y} JO IUO ISBI] JB WOY SBUIPSIU ISOY U0 PIseq SI 10[0d Iy ‘10[0d aBurl Sjs0Y Yy oy 3A18 ST fuoyine ou Jy ,
. : gm = M ‘molph afed = A ‘mopPL = Xq
‘sBut@payy juasardal sasajuared ur staquiny -sBurpsou juasaidax sasayjuaIed Ul Jou SIdQUNN

£66T AS[SNON—T A spY2247 SDGAY3102 M 1 [edNUOIY 09GN “7¢
2 d uewiIoN g ‘Y pue (9561 s1opuneg) X DIPOIW VIS0 A M 1
uosyaqoy [ M—d ﬁ A (s) vry2279d DILOAPUI(T M ¢ $Y207] s A917RY)) 0LRIUQ) ‘T7
9 d uewioN ‘g Y—d M DULIISHUL SHADYID ) M I uo)squry :oueu) ‘07
L67 ‘7961 AI0WPM (0sz
pue 0 'd WY 'H 'd—d $961 10U M) M (1) Snuw12]0s 09424 M z
797 ‘6761 pue
3 -d uuewpau g "H—'1 ¢ d M 1 '0)) surjdwo g, 10X MIN ‘61
S€ €461 pue (8€ 17161 191104
0 'd vosuarey 'H ‘H—d ‘9G61 SIIpUNes) M DIUDAKSUBG DITOLPUI(] M 1 ‘0)) IBINg eruUBAASUU3d 81
L8T ‘96T SI0UWOM (9sz
pue 3 -d 193104 “H—d $961 FI0UNPM) M (1) pugr2 vEUOSILMY M z ‘0D uo)Twe 01O LT
(1961 99QYM
pU® 33qIaYId M
2 daf ‘9561 SIopuneg) x SHIILGDIOAND SHANIZ S M 1
‘mdumpd 'S '0—d (9§61 s1apunes) M (1) snasvazo oauzg M z ‘00 uedLoqay) (ueSIpIIN 91
(7
g/ '1d ;0961 pue 1ZL61 19104 ‘01
" 'd pPYAEN ‘4 'H—d ‘0961 PPUAEIN) A npuvIAy DIL0APUI] M I 00 BPOdSQ (URBIYIIN ST
2 d p_ymoT 'd—1 A (z) viisnd oy22148 M 7 DUIMETT SesuRY ‘I
,BIBD JO 30anos pue adAT, (,A1uI0yINeE) (s359u jo -ou) sarAdg 10103 eN Aedo]
410102 28uely] ajuef g
ISOH pqmon

penunuo)) T ATAV]



156 STEPHEN I. ROTHSTEIN [Auk, Vol. 95

Fig. 1. Localities listed in Table 1. Nestling cowbirds at circled localities had yellow rictal flanges.
Nestlings at other localities had white flanges, except for locality 5 where nestlings had pale yellow flanges
and where some may also have white flanges (see text). The lines formed by the small circles delimit the
ranges of the subspecies of the cowbird with Molothrus ater obscurus in the Southwest, M. a. artemisiae in
the Northwest, and M. a. ater in the East. Ranges of subspecies are based on A.Q.U. check-list (1957),
Friedmann (1929: 146) and Grinnell and Miller (1944: 438).

The probability is =.02 if localities close to one another (numbers 1-2, 6-7-8,
10-11, 13-14, 15-16 and 20-21, Fig. 1) are counted as single localities.

DiscussioN

The variation in rictal flange color appears to be stronger than geographical varia-
tion in other features of cowbirds. The races show differences in body size (Fried-
mann 1929: 145, Oberholser 1974: 842-843, Ridgway 1902: 207, 210) but they over-
lap in these measurements. Although Bendire (in Bent 1958: 454) believed the eggs of
obscurus to be “somewhat less heavily spotted” than those of ater, he stated that eggs
of both races are similar and no strong differences exist in egg coloration (pers. obs.,
see egg descriptions in Bent 1958: 438, 451, 454). The eggs of obscurus are smaller
than those of the other races (Bent 1958, Friedmann 1929: 187) but as obscurus is a
smaller bird, its small egg size may be a byproduct of selection for small adult size.
However, the difference in rictal flange color is most likely caused by selection acting
on the nestlings, as no reason exists to postulate that this difference is a byproduct of
some adult trait. Adult cowbirds have been studied more intensely than nestlings and
no racial differences in mouth, flange or tomium color have been reported (see
Friedmann 1929, Oberholser 1974, Ridgway 1902).

I suggest that aspects of the hosts used by obscurus, or at least by cowbirds in
localities 1 through 4 (and possibly 5), select for yellow flanges whereas aspects of the
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hosts used by other cowbirds select for white flanges. Whatever features of the hosts
select for a particular color, it seems almost certain that not all hosts within one
region select for the same color. Rather, there may be an averaging process. The total
range of hosts in some areas may select for yellow flanges while the assemblage of
hosts in other areas selects for white flanges, even though particular host species in
the same area select for different colors. Conceivably, the main source of such
selection is one or a small number of hosts that select strongly for one color while the
majority of hosts contribute little to selection for flange color.

One possible source of selection is crypsis, with the nest placement of hosts in some
areas making yellow-flanged cowbirds most cryptic, while white is most cryptic in
other areas. It seems more likely though, that hosts in various areas respond differ-
ently to each flange color. While some facet of the hosts’ responses to nestling cow-
birds may be the ultimate factor responsible for the variation in rictal flange color, it
is unlikely that many (if any) hosts reject certain nestlings, as is done with certain egg
types (Rothstein 1975a, 1975b). I know of no reliable records of host rejection of
cowbird nestlings. Cowbird nestlings appear to be fed whether or not their flange
color matches that of the host nestlings. Table 1 shows the flange colors of cowbird
and host nestlings at each locality for which both colors are known. Even in cases
where the flange colors of cowbird and host nestlings contrast, the cowbirds were
fed, as all such records are based on fledglings or on nestlings that reached an
advanced age. Moreover, the same host species may care for white- and yellow-
flanged cowbirds in different areas even though the flange colors of their own nest-
lings do not vary (Brewer’s Blackbird-—locality 2 versus 9, Common Yellowthroat
(Geothlypas trichas)—locality 1 versus 22, Table 1). Lastly, the rictal flange data in
Table 1 give only a partial indication of the differences between host and cowbird
nestlings. For example, R. F. Norman’s photograph from locality 20 shows that
although the Wood Thrush (Catharus mustelinag) and cowbird nestlings both had
white flanges, the mouth lining of the thrush was yellow while that of the cowbird
was red. Similarly, Ficken (1965) pointed out that some of the cowbird’s most com-
mon hosts have yellow mouth linings that contrast with the red of the cowbird.
Besides the gape, other major differences occur between cowbird and host nestlings,
such as those in down coloration (see Nice 1937: 156).

Rather than complete rejection of certain nestlings, it is more probable that hosts
in the various areas accept any type of nestling but provide better care for those with
a particular color. Hosts may provide the best care for nestlings whose gape is most
similar to that of their own young and possibly the most important hosts in the
Southwest have nestlings with yellow flanges. Alternatively, hosts might provide the
best care for a nestling that is distinct from their own. Within a brood, host nestlings
usually outnumber cowbird nestlings. If birds try to equalize feedings among nest-
lings (see Pullen 1943), a distinctive nestling that is in the minority would receive a
disproportionate amount of food if the hosts alternated the type of nestling fed on
each visit to the nest. Also, if hosts develop recognition of the young in their nest, this
recognition might be strongest for the first nestling to appear. Thus, a distinctly-
colored cowbird might receive more attention than the host’'s own young because
cowbird eggs usually hatch before those of the host. Lastly, a cowbird that is distinct
from the host’s nestlings and that is in the minority might provide a stronger stimulus
than the host’s own young because of habituation.

It may be adaptive for cowbird nestlings to be distinct from host nestlings for a
reason unrelated to host care. Adult cowbirds, on at least rare occasions, remove host
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young from nests containing cowbird nestlings (Tate 1967). If the adult cowbirds
responsible for such removal are the parents of the cowbirds in these nests, then
selection might favor features that facilitate discrimination between host and cow-
bird young to ensure that cowbirds do not mistakenly harm their own offspring.

I have suggested that the geographical variation in flange color is related to the
cowbird’s parasitism. This interpretation will be supported if it can be shown that
nonparasitic birds generally lack comparable geographical variation. However, some
hosts may have evolved geographical variation in nestling appearance in response to
cowbird parasitism; just as brood parasitism may exert selective pressures on host
eggs (Rothstein 1974), it may also influence the appearance of host nestlings. While
several studies have reviewed the appearance of nestling passerines (Saunders 1956,
Wetherbee 1957, Wetherbee and Wetherbee 1961, Ficken 1965), the data are too few
to allow an intensive investigation of geographical variation. Available data show no
variation in two nonparasitic icterids along transects over which the cowbird’s
flanges shift from yellow to white. Brewer’s Blackbirds have white flanges at Shan-
don, California (pers. obs.), Othello, Washington (R. K. Furrer pers. comm.), and
Logan, Utah (Balph 1975). Red-winged Blackbirds (4gelaius phoeniceus) have white
flanges at Santa Barbara, California (pers. obs.), Manhattan, Kansas (P. F. Elliott
pers. comm.) and Brooklyn, New York (pers. obs.).

RictaL FLANGE AND MoUTH COLOR IN OTHER COWBIRDS

The reports in this paper of yellow flanges are the first such published records for
the entire cowbird assemblage of six species, except for Crandall’s report (in Fried-
mann 1929: 358) of yellow flanges in two Scaphidura oryzivora nestlings. Friedmann
(1929) reported that the following have white flanges: Molothrus badius (p. 28), M.
rufo-axillavis (p. 51), M. bonariensis (p. 122) and M. aeneus (p. 334). However, all
these records are based on single nestlings and Rosendo M. Fraga (pers. comm.) has
recently found that M. bonariensis has a complex pattern of variation in its rictal
flange color. Nestling bonariensis at Estancia La Candelaria, Lobos, Province of
Buenos Aires, Argentina, show continuous variation in flange color, ranging from
pure white to yellow. Such variation at one locality is quite different from the data
available for M. ater; but perhaps M. ater shows comparable variation in areas
transitional between yellow and white flanges. Fraga also reports that nestling
bonariensis vary in the color of the skin and of the inside of the mouth. This variation
correlates with that in flange color. Fraga has found that M. rufo-axillaris and M.
badius have white flanges and red mouths, thus agreeing with Friedmann’s data for
these two species.

Except for S. oryzivora and M. bonariensis, Friedmann (1929) described the
mouth color of all the cowbirds as red, thus agreeing with my data on M. ater. The
mouth color of S. oryzivora was not described, but Friedmann reported that the
nestling mouth color of M. bonariensis is orange-yellow, not red. Fraga reports that
M . bonariensis nestlings at his study site have mouths ranging from orange-red to
pink. Friedmann’s and Fraga’s reports of orange-yellow and orange-red mouth color
in M. bonariensis are unusual. The great majority of nine-primaried oscines have red
or pink mouths and Ficken’s (1965) review listed red as the only color that occurs in
the Icteridae.

Molothrus ater obscurus is the only race of M. ater that has yellow flanges. It is
also the only race sympatric with any other cowbird, M. geneus—a species that
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apparently has white flanges. This situation raises the possibility of character dis-
placement between M . ater obscurus and M. aeneus. Character displacement involv-
ing host usage by brood parasites has been termed alloxenia (Friedmann 1967). Such
displacement could arise from selective pressures generated by interspecific competi-
tion for hosts. Although M. ater obscurus and M. aeneus overlap in host species and
sometimes even parasitize the same nest (Friedmann 1963: 132, 1971), they have
strong differences in overall host usage (Friedmann 1963: 173, Friedmann et al.
1977). Furthermore, there is partial temporal separation in breeding times, with M.
ater obscurus commencing egg-laying a month earlier than M. aeneus (Friedmann
1929: 328). Character displacement also is suggested by the eggs of M. aeneus, which
are immaculate (Friedmann 1929: 327). All other cowbirds have mottled eggs, the
only exceptions being some populations of M. bonariensis that have both mottled
and immaculate eggs (Friedmann 1929: 83) and S. oryzivore in which immaculate
eggs may occur at low frequencies (see Friedmann 1929: 357).

A REQUEST FOR ADDITIONAL DATA

Data from many additional localities within the range of the Brown-headed Cow-
bird must be gathered before a complete picture of the variation in rictal flange color
emerges. Especially needed are data from the eastern portion of obscurus’ range and
from all areas where obscurus intergrades with ater and artemisiae. Additional data
for the Bronzed Cowbird are also sorely needed. Unfortunately, such data cannot be
derived from museum specimens as the rictal flange color fades. Considering the
large numbers of cowbird nestlings seen in the field each year, the needed data might
be compiled rather quickly through a cooperative program. I am continuing to
compile data on this character and would greatly appreciate it if readers with colored
photographs or written descriptions of cowbird nestlings or those who are likely to
find nestlings in the course of their work contacted me. The types of information
needed are: coloration of tomia, rictal flanges, mouth lining and eyelids of host and
cowbird nestlings, host species, locality, and date.
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Note added in proof: New data collected during 1977 by Ernest Stevens and myself alter some of
the generalizations stated in this paper. First, intralocality variation occurs in M. ater in the Owens
Valley where the races obscurus and artemisiae intergrade; yellow- and white-flanged cowbirds have
even been found together in the same host nest. Intralocality variation also exists near the Owens Valley
at locality 6, although all previous observations at locality 6 were of white-flanged cowbirds (Table 1).
Furthermore, a single white-flanged cowbird has been found at locality 1 where previously only yellow-
flanged ones were found and three specimens collected in the Okanagan Valley, British Columbia and
currently in the Museum of Vertebrate Zoology, University of California, had “whitish yellow gapes” al-
though data in Fig. 1 would have led to the expectation of white flanges. However, most of the large
amount of new data conform to the generalizations presented here. It seems that only white-flanged
cowbirds occur in the eastern half to two-thirds of North America while both white- and yellow-flanged
ones occur in the west with a distribution similar to, although somewhat more complex, than that sug-
gested by Fig. 1. This new information increases the importance of gathering additional data, even
from areas for which large samples are already available.



