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ABSTRACT.—The behavior of male-female (M-F) and female-female (F-F) paired
Western Gulls (Larus occidentalis) before egg laying was examined on Santa
Barbara Island, California to test the hypothesis that one female in a F-F pair
may assume a male role. In M-F pairs, no behaviors were performed exclusively
by either sex, although males Mounted more often, females Head-tossed more
often and males acted more aggressively toward intruders. Within F-F pairs,
neither partner consistently showed masculine behavior. In a comparison of be-
havior toward intruders, both members of F-F pairs resembled the female in M-
F pairs, and were generally significantly different from males. We therefore reject
the hypothesis that female-female pairing is the result of either the adoption of a
“male” behavioral role by one or both partners, or an extreme “female” role by

one member.

Female-female pairing in natural populations
of birds was first documented in the Western
Gull (Larus occidentalis) on Santa Barbara Is-
land, California (Hunt and Hunt 1977), sub-
sequently in the Ring-billed Gull (L. delawa-
rensis) in the Great Lakes and in eastern
Washington (Ryder and Somppi 1979, Con-
over et al. 1979), and in the California Gull
(L. californicus) in eastern Washington (Con-
over et al. 1979). In these populations female-
female pairing is associated with a frequency
of super-normal clutches ranging from 1 to
14%, but this is only a partial index of the
frequency of female-female pairs because some
female-female pairs produce three-egg clutch-
es. Additionally, abnormally large clutches
have been reported for other species (Paludan
1951, Tinbergen 1960, Fordham 1964, Keith
1966, Klomp 1970) in which female-female
partnerships might have been involved.
Wingfield et al. (1980a, b) proposed two
nonexclusive hypotheses concerning different
aspects of the origin of these anomalous, though
apparently widespread, female-female associ-
ations: (1) Pairs of females may form because
there are too few males of breeding age in the
population. Hunt et al. (1980) found evidence
of such a shortage among Western Gulls on
Santa Barbara Island. (2) The process of mate
selection by females (Tinbergen 1960, Brown
1967) may require that one of the females adopt
male behavior patterns in order for pair for-

mation to occur. We here test the second hy-
pothesis, i.e., that female-female pairing in
Western Gulls is facilitated because one of the
females behaves like a male, thus effectively
deceiving her “mate.”

We tested the hypothesis of “masculiniza-
tion” by comparing the behavior of female-
female pairs (F-F) with that of male-female
(M-F) pairs during the courtship and territorial
period before egg laying. Were the hypothesis
correct, at least one member of each F-F pair
should conform to the male stereotype. Al-
though the territorial and breeding behavior
of several species of gulls has been studied in
detail (Moynihan 1955, 1958a, b; Tinbergen
1956, 1959, 1960; Vermeer 1963; Brown 1967,
Burger and Beer 1975; Stout 1975), present
knowledge of sexual differences in the behavior
of large larid species before egg laying (with
the exception of Hand [1979] and Pierotti
[1981]) is generally qualitative. Therefore, we
examined quantitatively the differences in the
roles of the partners in both M-F and F-F pairs
of Western Gulls during the pre-egg phase of
the breeding season.

METHODS

Data were collected on the west side of Santa
Barbara Island by five observers from 9 April
to 17 May 1976, and from 15 March to 30
May 1977 and in the spring of 1978.

Of approximately 40 pairs observed in 1976
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TABLE 1. Duration of observations (minutes) of pairs
of Western Gulls.

Male or or
female female

in in
“male” “female

Total Neither Both role role
Pair time present present alone alone

Male—female
M-F 1,414 405 388 154 467
M-F 2 1,109 24 684 222 179
M-F 3 1,068 63 653 103 249
M-F 4 1,595 44 633 197 321
M-F 5 1,151 335 408 114 294
M-F 6 390 124 76 0 190
M-F 7 285 128 95 0 62
M-F 8 734 0 161 449 124
Female-female

F-F 1 1,439 534 588 168 149
F-F2 1,244 187 616 230 211
F-F3 1,585 141 633 735 76
F-F 4 2,395 935 1,023 187 250
F-F5 1,735 439 745 12 539

and 1977, we selected afterward eight male-
female and five female-female pairs for this
analysis. In M-F pairs, we either performed a
laparotomy on the supposed male or required
that the sexes be identifiable by clear differ-
ences in size (Hunt et al. 1980). As in other
large gulls (Harris and Jones 1969, Ingolfsson
1969), male Western Gulls are significantly
larger than females in weight and other men-
sural characters (Hunt et al. 1980). In four of
the eight pairs, sex was judged by estimating
size differences; in three, the sex of one indi-
vidual was determined by laparotomy, and in
one pair the male was caught and measured.
In all F-F pairs, the sex of both members was
determined by laparotomy (Table 1). These
operations were usually done after observa-
tions were made, although some birds had been
examined in a previous year. We also required
that at least one member of the pair be indi-
vidually identifiable by either color-bands or
dye-markings, and that the pair’s entire terri-
tory be visible to the observer throughout the
observation period. Birds observed for less than
100 min for a given comparison were not used
in that comparison (observation periods in Ta-
ble 1).

We have few data on the history of these
pairs. The behavior of newly formed pairs and
those that re-formed after a winter’s absence
may differ both quantitatively and qualita-
tively. Detailed analysis was possible for only
20 days before the onset of oviposition in 1976.
Because we wished to combine data from both
years, we limited our analysis to this period.

All pairs were watched from blinds at least
once every five days until the first egg was laid.

Observations were made in the morning (05:
30-11:00) and/or early evening (16:30—dusk),
periods of maximal activity and colony atten-
dance for this species (G. L. Hunt, Jr., and K.
Winnett, unpubl.). The following behaviors
were recorded for each individual in one to
several pairs: 1) presence on territory, 2) Long
Call, 3) Mew Call, 4) Choke, 5) Head-tossing
(with or without simultaneous vocalization),
6) Face Away, 7) Courtship-feeding (including
pronounced neck bulges and unsuccessful re-
gurgitation attempts), 8) Mount, 9) Copulate,
10) nesting activity (including gathering nest
material, nest-building and sitting on an empty
nest), 11) Aggressive Upright, 12) Supplant
(movement toward another bird resulting in
its displacement), 13) Grass-pulling, and 14)
fight (for descriptions, see Tinbergen 1959,
1960).

Because of the difficulty in determining when
certain displays ended (e.g., Choking and Head-
tossing), observers simply noted whether or
not a behavior was performed within each
minute. This procedure enabled us to monitor
more birds and to ensure consistency among
observers although it caused some statistical
disadvantages (Altmann 1974).

For each display recorded, the observer not-
ed whether it was directed toward the mate or
toward another bird (either a neighbor or in-
truder). The direction was difficult to tell in
many bouts of Choking that involved both
members of a pair, so all Choking was assumed
to be an exchange between mates unless it was
clearly directed elsewhere. Also, most mobile
Aggressive Upright displays had no apparent
recipient, so they were assumed to be directed
toward birds outside the pair.

To distinguish between male and female be-
havior patterns, we used the sign test (Siegel
1956) to compare the frequency of occurrence
of behavior types within M-F pairs. Two types
of behaviors were compared: 1) behavior di-
rected toward the mate related to courtship
and mating, and 2) behavior directed toward
territorial intruders a) when the mate was pres-
ent and b) when the mate was absent. The
behavior profiles of the eight M-F pairs were
used in these comparisons.

To compare behaviors of members of F-F
pairs, we needed a method for identifying fe-
males who might have adopted a “male” role
before we could compare differences either
within these pairs or between members of these
pairs and members of M-F pairs. We catego-
rized F-F paired birds into two groups on the
basis of three courtship behaviors: Head-toss-
ing (performed mostly by females in M-F pairs)
and Courtship-feeding and Mounting (per-
formed mostly by males). Whichever female
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TABLE 2. Classification of roles for female-female pairs of Western Gulls during courtship.
Number of occurrences of behavior .
Courtship feeding Mounting Head-tossing cllgfslivﬁlgé’?s disﬂt”g:r%:il;t?g "
Pair Bird A Bird B Bird A Bird B Bird A Bird B in “male” role of roles*
F-F 1 2 3 0 0 25 25 B Weak
F-F 2 6 5 8 0 51 53 A Moderate
F-F3 3 1 0 0 65 67 A Moderate
F-F 4 1 1 6 0 46 41 A Moderately
strong
F-F5 1 1 0 8 44 28 B Moderately
strong

* Subjective evaluation of our certainty in assigning roles.

exhibited more male-like behavior than her
mate for at least two of these behaviors was
classified as the bird in the “male” role. Using
the groupings of F-F pairs thus derived, we
compared the behavior toward intruders of
these two groups of females, with and without
their mates present, within pairs, and with both
members of M-F pairs. Since the data consist
only of normalized frequencies (minutes with
acts/minutes of observation of behaviors for
each member of both M-F and F-F pairs) we
used the sign test (Siegel 1956) to test the null
hypothesis that half of the observed frequency
differences would be positive and half nega-
tive.

RESULTS
BEHAVIOR OF MALE-FEMALE PAIRS

We were unable to separate males from fe-
males on the basis of overall behavior patterns
when all courtship and mating behaviors were
examined together. However, males Mounted
more than females (P < 0.01), and females
Head-tossed more than males (P < 0.01).
Moynihan (1958b) and Tinbergen (1960) also
found Head-tossing more commonly per-
formed by females. Additionally, in five of the
eight pairs, males Courtship-fed more than fe-
males, while in the other three pairs no Court-
ship-feeding was recorded. We saw females
Mount males and once saw a female Court-
ship-feed her mate; males frequently engaged
in Head-tossing.

We found that males were more active to-
ward intruders than females when all behav-
iors were examined together, whether the males
were alone on territory (n=24, x=95, P <
0.01) or were with their mate (n = 22, x =5,
P < 0.01). In these conflicts, however, only
one behavior when examined by itself, Sup-
planting (P < 0.035), differed between the sexes,
and no behaviors were performed exclusively
by one sex. Individual variation in behavior
was sufficiently great that we could not judge
sex solely by the rates at which members of a

pair performed these agonistic behaviors un-
less the behaviors of the mates were known.
Females were more active toward intruders
when their mate was present than in his ab-
sence (n = 26, x = 6, P < 0.01). The behavior
of males toward intruders did not differ ac-
cording to the presence or absence of their
mates.

BEHAVIOR OF FEMALE-FEMALE PAIRS

The differences in the use of Head-tossing,
Mounting, and Courtship-feeding by males and
females in M-F pairs provided criteria by which
we separated members of F-F pairs into two
categories (Table 2). Classification of the birds
in terms of courtship behavior was fairly clear
for pairs F-F2, F-F4, and F-F5 in which con-
siderable Mounting behavior was observed, but
less so for the birds in F-F3 and especially F-
F1. These classifications allowed us to test the
hypothesis that females who were assumed to
have a relatively greater “male” role behaved
differently from their partners toward intrud-
ers. We predicted that females who Mounted
more, did more Courtship-feeding, and less
Head-tossing would more closely approximate
male levels of activity, while their female part-
ners would be more like females within M-F
pairs. .
The two females of F-F pairs were indistin-
guishable in their behavior toward intruders,
whether or not their partners were present. This
contrasted with the behavior of M-F pairs. Fe-
males that were classified as having a greater
“male” role on the basis of courtship behavior
did not show higher levels of agonistic activity
than their partners. Neither class of females
changed its behavior toward intruders with re-
spect to the presence or absence of its mate.
Randomly, we matched females from the
five F-F pairs with males and females from the
eight M-F pairs (Table 3). We found that mem-
bers of F-F pairs did not differ significantly
from females in M-F pairs in the frequency of
agonistic behaviors directed toward intruders.
In three comparisons (Table 3) females in F-
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TABLE 3. Comparison of females from female-female pairs with males and females from male-female pairs in their
reaction toward intruders. Summary of sign tests for the similarity between randomly matched birds of different classes.
Null hypothesis = no significant difference in the frequency of behaviors toward intruders.

Male-female pairs

Males Females
Female-female pairs nv x P n X P
Females in “male” role with mate (5) 28 8 =0.05 25 12 n.s.
Females in “male” role alone (4) 20 5 =0.05 14 6 n.s.
Females in “female” role with mate (5) 28 7 =0.05 24 12 n.s.
Females in “female” role alone (4) 16 7 n.s. 13 3 =0.10

2 Number of pairs available for comparison.

® The number of behavior comparisons with a sign difference (pairs x behaviors).

F pairs differed significantly from males in M-
F pairs.

We also compared the two categories of birds
in F-F pairs with members of M-F pairs for
the frequency with which three courtship be-
haviors (Courtship-feeding, Mounting and
Head-tossing) were given (Table 4). Both cat-
egories of females from F-F pairs could not be
distinguished from females in M-F pairs when
paired comparisons between randomly
matched birds were made. In contrast, both
classes of females in the F-F pairs differed from
males in similar comparisons. Thus, for these
courtship behaviors neither class of partner in
F-F pairs appeared to behave like a male.

In M-F pairs, males appeared to spend less
time on their territories than females. Includ-
ing other pairs not in the behavioral analysis,
females spent more time on territory in days
1-10 than in days 11-20 before egg laying
(Wilcoxon matched pairs sign test T =0, n =
11, P < 0.002). In F-F pairs, birds in the “male”
role category did not tend to spend less time
on the territory as onset of egg laying ap-
proached. With the small sample of time on
the territory for members of F-F pairs, we were
unable to tell whether their patterns of terri-
torial attendance were more similar to those
of males or females in M-F pairs.

Qualitative differences in the courtship be-
haviors of males and females were real, but

TABLE 4. Comparison of females from female-female
pairs with males and females from male-female pairs in
their use of courtship behaviors. Summary of sign tests
for the similarity between randomly matched birds of dif-
ferent classes. Null hypothesis = no significant difference
in the frequency of the courtship behaviors: Courtship-
feeding, Mounting and Head-tossing.

Male-female pairs

Males Females
Female-female pairs n X P n x P
“Male” role (5) 15 2 =001 14 3 =0.10
“Female” role (5) 15 2 =0.01 11 3 =025

hard to define. The vigor of Head-tossing by
females and the mode of performance of
Mounting and Courtship-feeding by males al-
lowed us to distinguish between the sexes.
Mounting by females was frequently disorient-
ed, with birds standing sideways or even head
to tail, and often was incomplete. Courtship-
feeding by females differed from that of males
in that females usually reingested the food im-
mediately after regurgitating and rarely al-
lowed their mates to eat. On the other hand,
some ‘“male” courtship behaviors exhibited by
females in F-F pairs were qualitatively similar
to those of males. In one instance, a female
(not included in the tabulated statistics)
Mounted, attempted Copulation with her mate,
and gave the Copulation Call.

DISCUSSION

Our results do not support the hypothesis that
F-F pairs have formed because one or both
members of the pair behave like males. Males
and females in M-F pairs differ consistently
not only in three courtship behaviors, but also
significantly in the frequency with which they
react to intruders.

Within F-F pairs we could identify individ-
uals that showed somewhat more ‘“male” be-
havior during courtship than their “mates”
(Table 3). Nevertheless, several lines of evi-
dence indicate that both members of F-F pairs
are more similar to the females than the males
of M-F pairs (Tables 3 and 4). Males showed
consistent patterns of courtship, territory at-
tendance and agonistic behavior, even though
in many cases they differed only in small de-
gree from females. In contrast, females in F-F
pairs that showed more of the typically male
courtship behavior did not consistently be-
have like males in other ways (less aggressive
toward intruders, 3/5 spent more time on ter-
ritory). The consistency in the behavior of
males argues for our method of assigning cat-
egories for the females in F-F pairs, while the
lack of consistency in these females argues
against the hypothesis that one member of each



F-F pair behaved like a male. Qur sample sizes
are small, and therefore these results should
be considered preliminary. They agree with the
finding of no evidence for endocrine ‘“mas-
culinization” of either female in F-F pairs
(Wingfield et al. 1980a, b, 1981).

Our study did not directly examine the pro-
cess of pair formation but focused on mate
interactions and territorial behaviors after the
formation of a pair bond. We do not know
what features females seek when choosing
mates. Therefore, it is still possible that fe-
males in F-F pairs resemble males during the
initial pairing, a process that we have not had
the opportunity to observe. The lack of strik-
ingly different male and female behaviors and
the existence of size overlap between the sexes
may facilitate F-F pairing in the presence of a
skewed sex ratio (Hunt et al. 1980). What is
less clear is how these gulls normally identify
the sex of a prospective mate, given the over-
lapping continuous dimorphism (Burley 1981)
of Western Gulls.

One hypothesis (Hunt 1980) is that, in sex-
ually monomorphic species, there is no mech-
anism whereby sex, per se, is recognized. Rath-
er, potential partners may be judged on a
variety of characters which vary in an essen-
tially continuous, quantitative way between
males and females. In these cases, behavioral
interactions would most often yield male-fe-
male matings, but there would be no absolute
prevention of homosexual pairings. When the
“best” available individuals were of the same
sex, homosexual pairings could occur. This hy-
pothesis is compatible with our observations
of Western Gulls and Burley’s (1981) obser-
vation of the lack of sexual recognition in pi-
geons, but it remains to be critically tested.

Male and female behaviors overlap more
than expected on the basis of the descriptions
of Tinbergen (1960) and Brown (1967); more-
over the behaviors exhibited by females
changed depending on social context or en-
vironmental factors (Pierotti 1981). Females
in F-F pairs may be more like males in their
response toward intruders when these females
are alone on territory (Table 3). Pierotti (1981)
showed that female Western Gulls behave less
aggressively toward intruders than do males,
although he did not specify whether his birds
were alone on territory. We found that females
in M-F pairs, when alone, occasionally re-
sponded to intruders more actively than did
their mates when the latter were alone on ter-
ritory (two of six cases). Females were consis-
tently less active in the presence of their male
partners (seven out of seven cases); overall,
females responded less actively toward intrud-
ers when alone on territory than when their
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male partners were present. This differs from
Pierotti’s (1981) result on Southeast Farallon
Island, where 70% of female aggressive acts
occurred while their male partners were ab-
sent. Perhaps the less aggressive behavior
ascribed to female gulls is a modification in
order to coexist with aggressive male partners.
Clearly, members of F-F pairs are capable of
a greater range of courtship behaviors and pos-
sibly a higher frequency of agonistic behavior
than is commonly expressed by females in M-
F pairs (Table 3, female in female role alone).
Our observations of females Mounting and
Courtship-feeding are contrary to the reports
of Moynihan (1955) and Tinbergen (1960) that
these behaviors are performed exclusively by
males.

Mounting of males by females has been re-
corded for several avian species other than gulls
and female-female mating has been recorded
in at least one other group. Williams (1942)
and Kortlandt (in Williams 1942) described
how female Brandt’s Cormorants (Phalacro-
corax penicillatus) may perform most if not all
displays given by males and that either sex may
Mount. In the communally nesting subspecies
of the Purple Swamphen (Porphyrio porphyrio
melanotus), Craig (1980) found not only re-
verse Copulations, but also female-female and
male-male Copulations, and female-female
Courtship-feedings. Mounting of males by fe-
males has also been recorded for several pas-
serines (Thompson and Lanyon 1979, and ref-
erences cited therein). These observations
reinforce our idea that female birds may, under
some circumstances, take a more assertive role
in mating than is usually assumed and that
stereotypes of male and female behavior may
obscure the complexity and subtlety of inter-
actions between the sexes.

ACKNOWLEDGMENTS

We thank Superintendent William Ehorn and the staff of
the Channel Islands National Park for their support and
for permission to conduct these investigations on Santa
Barbara Island. For invaluable assistance in the field we
are grateful to Anna Brand, Doug Knapp, Greg Kunz,
Kelvin Murray, Maura Naughton, the late Francesca Per-
otti, Marilyn Ramenofsky and Kathy Winnett. Earlier drafts
of the manuscript were read critically by Joanna Burger,
Michael Conover, Ronald LeValley and Donald S. Farner.
Financial support for this investigation was provided in
part by Grant No. PCM77-05269 from the National Sci-
ence Foundation to Donald S. Farner and George L. Hunt,
JIr., and by Contract No. AA550-CT7-36 from the Bureau
of Land Management, Department of the Interior, to Ken
Norris, Burney LeBoeuf and George L. Hunt, Jr.

LITERATURE CITED

ALTMANN, J. 1974. Observational study of behavior:
sampling methods. Behaviour 49:227-267.
Brown, R. G. B. 1967. Courtship behaviour in the Less-



L J. e 17.00N o, L AL ET AL,

er Black-backed Gull, Larus fuscus. Behaviour 29:
122-~153.

BURGER, J., aAND C. G. Beer. 1975. Territoriality in the
Laughing Gull (Larus atricilla). Behaviour 55:301-
320.

BuUrLEY, N. 1981. The evolution of sexual indistinguish-
ability, p. 121-137. In R. D. Alexander and D. W.
Tinkle [eds.], Natural selection and social behavior.
Chiron Press, New York.

ConNoVER, M. R., D. E. MILLER, aND G. L. HunT, Jr.
1979. Female-female pairs and other unusual repro-
ductive associations in Ring-billed and California gulls.
Auk 96:6-9.

CRrAIG, J. L. 1980. Pair and group breeding behaviour
of a communal gallinule, the Pukeko, Porphyrio p.
melanotus. Anim. Behav. 28:593-603.

ForpHaM, R. A. 1964. Breeding biology of the Southern
Black-backed Gull. II: Incubation and chick stage.
Notornis 11:110-126.

Hanb, J. L. 1979. Vocal communication in the Western
Gull (Larus occidentalis) Unpubl. Ph.D. diss., Univ.
of California, Los Angeles.

HArris, M. P, anD P, Jones. 1969. Sexual differences
in measurements of Herring and Lesser Black-backed
gulls. Br. Birds 62:129-133.

Hunt, G. L., Jr. 1980. Mate selection and mating sys-
tems in seabirds, p. 113-151. In J. Burger, B. L. Olla
and H. E. Winn [eds.], Behavior of marine animals.
Vol. 4. Plenum Press, New York.

Hunt, G. L., Jr.,, AND M. W, Hunt. 1977. Female-
female pairing in Western Gulls (Larus occidentalis)
in southern California. Science 196:1466—1467.

Hunt, G. L., Jr., J. C. WINGFIELD, A. NEWMAN, AND D.
S. FARNER. 1980. Sex ratios of Western Gulls on
Santa Barbara Island. Auk 97:473-479.

InGoLEssON, A. 1969. Sexual dimorphism of large gulls
(Larus spp.). Auk 86:732-737.

KeitH, J. A. 1966. Reproduction in a population of Her-
ring Gulls (Larus argentatus) contaminated by DDT.
J. Appl. Ecol. Suppl. 3 (1965):57-70.

Kromp, H. 1970. The determination of clutch-size in
birds. A review. Ardea 58:1~124,

MovynNiHAN, M. 1955, Some aspects of reproductive be-
haviour in the Black-headed Gull (Larus ridi-
bundus ridibundus L.) and related species. Behaviour,
Suppl. 4.

MovniHAN, M. 1958a. Notes on the behaviour of some
North American gulls II. Non-aerial hostile behaviour
of adults. Behaviour 12:95-182.

MovniHan, M. 1958b. Notes on the behaviour of some
North American gulls III. Pairing behaviour. Behav-
iour 12:112-130.

Paruban, K. 1951. Contributions to the breeding bi-
ology of Larus argentatus and Larus fuscus. Vidensk.
Medd. Dan. Naturhist. Foren. 114:1-128.

PierotT, R, 1981. Male and female parental roles in the
Western Gull under different environmental condi-
tions. Auk 98:532-549.

RyDER, J. P., anD P. L. Somprr. 1979. Female-female
pairing in Ring-billed Gulls. Auk 96:1-5.

SIEGEL, S. 1956. Non-parametric statistics for the be-
havioral sciences. McGraw-Hill, New York.

Stour, J. F. 1975. Aggressive communication by Larus
glaucescens 111. Description of the displays related to
territorial protection. Behaviour 55:181-208.

THompson, C. F., anp S. M. Lanvon. 1979, Reverse
mounting in the Painted Bunting. Auk 96:417-418.

TINBERGERN, N. 1956. On the function of territory in
gulls. Ibis 98:401-411.

TiNBerGEN, N. 1959. Comparative studies of the be-
haviour of gulls (Laridae). A progress report. Behav-
iour 15:1-70.

TivBerGeN, N. 1960. The Herring Gull’s world. Harper
& Row, New York.

VerMEER, K. 1963. The breeding ecology of the Glau-
cous-winged Gull (Larus glaucescens) on Mandarte
Island, B.C. Occas. Pap. B. C. Prov. Mus. 13:1-104.

WiLLiams, L. 1942, Display and sexual behaviour of the
Brandt Cormorant. Condor 44:85-104.

WINGFIELD, J. C., A. NEwMman, M. W. HunT, G. L. Hunr,
JRr., AND D. FARNER. 1980a. The origin of homo-
sexual pairing of female Western Gulls (Larus occi-
dentalis wymani) on Santa Barbara Island, p. 461-
466. In D. Power [ed.], The California Islands: pro-
ceedings of a multidisciplinary symposium. Santa
Barbara Museum of Natural History, Santa Barbara,
CA.

WINGFIELD, J. C., A. NEwMAN, G. L. HunT, JR., AND D.
S. FARNER. 1980b. Androgen in high concentrations
in the blood of female Western Gulls, Larus occiden-
talis. Naturwissenschaften 67:S. 514.

WinGFIELD, J. C., A. NewmMmaN, G. L. Hunt, anp D. S,
Farner. 1981. Endocrine aspects of female-female
pairing in the Western Gull, Larus occidentalis wy-
mani. Anim. Behav. 30:9-22.

Department of Ecology and Evolutionary Biology, Uni-
versity of California, Irvine, California 92717. Address of
fourth author: Department of Zoology, University of
Washington, Seattle, Washington 98195. Present address
of second author: P.O. Box 50167, Hawaiian Islands Na-
tional Wildlife Refuge, Honolulu, Hawaii 96850. Present
address of third author: Department of Psychology, Uni-
versity of Washington, Seattle, Washington 98195. Pres-
ent address of fourth author: The Rockefeller University,
Field Research Center, Tyrell Road, Millbrook, New York
12545. Received 12 July 1982. Final acceptance 8 De-
cember 1983.



