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ABSTRACT.--We studied female-female pairs of Ring-billed Gulls (Larus delawarensis) on 
Granite Island, northern Lake Superior, during the breeding seasons of 1979 and 1980. In 
1979 the colony consisted of approximately 2,400 nesting pairs, with a total of 99 nests 
containing 5-7 eggs (superclutches). In 1980 the colony had increased in size to 2,600 nests 
and contained a total of 71 superclutches. We discuss the difficulty of distinguishing nests 
in which superclutches have been laid by female-female pairs from single-cup nests used 
by polygynous groups or from nests receiving dump eggs. Nests containing superclutches 
were larger than those containing normal-sized clutches. They were not differentially located 
by substrate, nest density, or location within the colony. Nearest-neighbour distance was 
also similar for the two clutch types. 

Eggs laid in superclutches were slightly smaller than those from normal-sized clutches 
(1-4 eggs) but did not differ in shape. Significantly more eggs from superclutches rolled 
from the nest or were destroyed or abandoned than from normal-sized clutches. The pro- 
portion of nests that hatched at least one chick did not differ significantly between the two 
clutch types. Hatching success for superclutches was 34% in 1979 and 30% in 1980, whereas 
for normal-sized clutches it was 77% in 1979 and 61% in 1980. Chicks from superclutches 
had a higher rate of mortality during the week following hatching than did chicks from 
normal-sized clutches. Chicks from the former hatched at significantly lighter weights than 
did those from the latter during both years of study, but their weights did not differ after 
the first week posthatch. Tarsal and culmen measurements followed a similar pattern to that 
of weight. Chicks from normal-sized clutches had a significantly higher fiedging success 
than did those from superclutches. The reproductive success of four polygynous groups is 
also reported. Received 13 October 1982, accepted 21 February 1983. 

MONOGAMY and polygamy are considered 
normal mating systems in birds. Various envi- 
ronmental and social factors are believed to ad- 

vance one system or the other (Emlen and Or- 
ing 1977, Wilson 1980). Until recently, 
homosexual mating behavior was documented 
only from captive and semicaptive individuals 
(Collias and Jahn 1959; Slater, cited in Jefferies 
1967; Sauer 1972; Starkey 1972; Dilger, cited in 
Hunt 1980; Hand in press). Hunt and Hunt's 
(1977) discovery of female-female pairs of 
Western Gulls (Larus occidentalis) incubating su- 
perclutches added an avian mating system that 
had been previously undocumented in the wild 
to the list of normal mating systems. The sub- 
sequent discovery of such pairs of California 
Gulls (L. californicus; Conover et al. 1979), Ring- 
billed Gulls (L. delawarensis) (Conover et al. 1979, 

• Present address: Zoology Department, University 
of Guelph, Guelph, Ontario N1G 2Wl, Canada. 

Ryder and Somppi 1977), and Herring Gulls (L. 
argentatus; Fitch 1979) has led to speculation 
about the origin(s) and biological significance 
of femMe-femMe pairs and has stimulated a re- 
evaluation of common beliefs about mate se- 

lection, sex roles, pair bonding, and sex ratios 
(Ryder 1978a, 1979; Hunt 1980; Hunt et al. 1980; 
Wingfield et al. 1980; Oring 1982). 

Researchers have reported a significantly 
lower rate of egg fertility (Hunt and Hunt 1977, 
Conover et al. 1979, Ryder and Somppi 1979) 
and reduced hatching success (Hunt and Hunt 
1977, Ryder and Somppi 1979) in female-female 
pairs as compared to heterosexual pairs. Mate 
fidelity between members of femMe-femMe 
pairs has also been reported (Hunt and Hunt 
1977, Kovacs and Ryder 1981). To date, how- 
ever, there have been no detailed reports of the 
breeding biology of such pairs. In this paper 
we report the reproductive success of members 
of female-femMe pairs of Ring-billed Gulls and 
compare it to that of conspecific heterosexual 
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pairs. We also report the success experienced 
by four polygynous trios. 

MATERIALS AND METHODS 

This study was conducted at the Ring-billed Gull 
colony on Granite Island (48ø41'N, 88ø29'W) in Black 
Bay, northern Lake Superior (Ryder 1975). In 1979 
we arrived on Granite Island on 14 May but left again 
until 20 May because of the prevalence of snow and 
ice and the low number of clutches (approximately 
30) that had been initiated. In 1980 we arrived 6 May; 
only scrapes and one-egg clutches were present. We 
postponed extensive colony searches and marking of 
clutches until 11 May to avoid disturbance during 
the early establishment of territories. 

Clutches on the exposed summit area of the island 
(see Ryder 1975), chosen because of its relative ac- 
cessibility, were marked with stakes if they con- 
tained two or more eggs and with a numbered wood- 
en block if they contained one egg. New clutches 
were marked daily with numbered blocks to deter- 
mine when clutches were initiated and to obtain a 

sample of clutches with known initiation dates. Dur- 
ing 1979, 70 nests containing 3 or 4 eggs were ran- 
domly chosen as a control group from among pre- 
viously marked nests that had been initiated during 
the peak period of clutch initiation. The success of 
the control group could thus be compared with the 
success of superclutches (nests containing 5+ eggs). 
In 1980, control nests were chosen according to clutch 
initiation dates only. We monitored 25 early, 59 peak, 
and 26 late nests containing 1-4 eggs to avoid any 
bias that may have occurred by restricting the 1979 
control sample only to peak nests containing 3 or 4 
eggs. Control clutches and the resultant chicks were 
handled in the same manner and with the same fre- 

quency as superclutches and their chicks to avoid 
bias from disturbance. 

We searched daily throughout the colony for su- 
perclutches during both years in order to determine 
the frequency, location in the colony, and date of 
completion of superclutches. A numbered wooden 
block was placed beside each superclutch for iden- 
tification, and the site was mapped for future refer- 
ence. Nests with a common rim were marked in the 

same manner, as Shugart and Southern (1977) and 
Shugart (1980) found these "figure 8" arrangements 
diagnostic of polygynous groups. All superclutches 
and double-cupped nests were monitored. 

In 1980, nearest-neighbor distance (the distance 
from the center of a nest to the center of the nearest 

nest), nest density (the number of neighbors within 
a 2-m radius) and length (greatest diameter of the 
nest) and width (90 ø from length) were measured for 
control and superclutches. We also noted substrate 
to determine whether or not actual nest sites differed 

between the two clutch types. These data were col- 
lected, as time permitted, during the third week after 

peak clutch initiation, when few clutches were being 
initiated and nest construction had been completed 
for most nests. 

To allow identification of eggs after they had rolled 
out of or were destroyed near the nest, eggs in both 
control and superclutch nests were marked on the 
blunt end with a non-toxic black felt pen in 1979 and 
with brown-colored nail enamel in 1980. Nail enam- 

el was used during the second year because it is du- 
rable and reduced disturbance caused by repeated 
visits to re-mark eggs with felt pens. We measured 
the maximum length and breadth of each egg with 
vernier calipers (+0.01 cm) and determined egg vol- 
ume (Ryder 1975) and shape (Coulson 1963). To check 
fertility, we opened in the field the eggs that had 
rolled out of the nest or had been abandoned and 

inspected them for developing embryos or for lacu- 
nae in the blastodisc, indicating infertility (Hunt and 
Hunt 1977). 

We recorded the fates of eggs by visiting the nests 
daily and keeping histories until several days after 
hatching began. After this time we visited nests 
without pipping eggs once every 2 days to reduce 
potential chick mortality from investigator distur- 
bance. Chicks were marked within 24 h of hatching 
by placing a numbered aluminum fingerling fish tag 
through one web of the right foot; they were weighed 
with a hand-held Pesola 50-g spring scale. During 
1980 cuhnen and tarsus length (Baldwin et al. 1931) 
also were measured with vernier calipers (+_0.01 cm). 
Using appropriately larger Pesola scales as the chicks 
grew, we recorded these growth parameters every 
few days. Fledging success (Dexheimer and Southern 
1974) was calculated following the method of Ryder 
and Carroll (1978): missing chicks were classified as 
dead or fledged according to the age at which they 
were last seen, corresponding to the proportion of 
tagged chicks found dead at that age out of the total 
number dead. Separate estimates were made each year 
for each clutch type. 

In 1979, 11 gulls incubating normal dutches and 
58 incubating superclutches were trapped using a 
drop trap (Mills and Ryder 1979). During 1980, 45 
attendants at normal-sized clutches and 69 super- 
clutch attendants were trapped, as well as two pairs 
of females incubating normal-sized dutches. Mea- 
surements of gonys and gape (Baldwin et al. 1931) 
were taken with vernier calipers (+_ 0.01 cm). Sex was 
determined using discriminant function analysis 
(Ryder 1978b). Five birds attending superclutches 
were collected and their gonads examined to verify 
the measurement results. 

A colony census was conducted each year, on 7 
June 1979 and on 30-31 May 1980. These dates rep- 
resent similar points in the nesting cycle of the 2 y. 
Observation hides were used to study the behavior 
of heterosexual versus female-female pair behavior 
throughout the breeding season. Results will be pub- 
lished in a companion paper (Kovacs in prep.). 
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TABLE 1. 

Island. 
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Characteristics of nests containing control clutches and superclutches of Ring-billed Gulls, Granite 

Control a Super s 

Length (cm) 28.3 + 7.4 (99) 31.3 - 13.2 (56) 
Width (cm) 25.5 _+ 5.0 (99) 28.3 + 5.0 (56) 
Nest density b 4.4 + 1.9 (98) 4.5 + 2.5 (46) 
Nearest-neighbor distance (cm) 83.6 _+ 31.8 (97) 79.8 _+ 40.0 (46) 
Substrate 

Rock 24 (24.7) c 10 (21.3) c 
Dirt 73 (75.3) c 37 (78.7) c 

Mean + SD (n). 
Number of neighbors within a 2-m radius. 
Numbers in parentheses are percentages of totals. 

RESULTS 

In 1979 the Ring-billed Gull colony on Gran- 
ite Island consisted of approximately 2,400 
nesting pairs, with 99 nests containing 5-7 eggs. 
In 1980, the colony had increased in size to 
2,600 nests and contained a total of 71 super- 
clutches. Two known female-female pairs laid 
completed clutches containing 3 and 4 eggs, 
respectively, in 1980. 

Egg laying began before our arrival on Gran- 
ite Island on 14 May 1979 and continued 
through 9 July. The peak period of clutch ini- 
tiation occurred 20-22 May. Clutch completion 
dates were used for comparative purposes be- 

TABLE 2. Comparison of length, breadth, volume, 
and shape index of eggs from control clutches and 
superclutches of Ring-billed Gulls, Granite Island. 

ControP Super a t-value 

Length (mm) 
1979 59.1 + 2.3 58.9 + 2.6 0.92, P > 0.05 
1980 59.0 + 2.4 58.6 + 2.6 1.98, P < 0.05 

Breadth (mm) 
1979 42.2 + 1.3 41.8 _+ 1.1 4.41, P < 0.05 
1980 42.0 _+ 1.3 41.9 _+ 1.4 0.98, P > 0.05 

Volume (mm3) b 
1979 51.6 + 3.8 50.3 _+ 3.8 3.81, P < 0.05 
1980 51.0 + 4.2 50.4 _+ 4.3 1.71, P > 0.05 

Shape c 
1979 71.5 _+ 3.3 71.1 + 3.4 1.70, P > 0.05 
1980 71.3 + 3.0 71.7 + 3.5 1.24, P > 0.05 

Sample size d 
1979 193 466 
1980 279 355 

' Mean -+ SD. 

b 0.489 x breadth • x length (Ryder 1975). 
c 100 X breadth of the egg divided by its length (Coulson 1963) 
a Sample sizes are not indicative of the total number of eggs laid. 

Some eggs were destroyed or were "missing" before they had been 
measured. 

tween control and superclutches, because the 
latter were not recognizable until a fifth egg 
was laid. Nine five-egg clutches were present 
on 20 May. The majority of superclutches (75/ 
99, 76%) that occurred during 1979 were com- 
pleted within a week of the modal completion 
date (24 May) for normal-sized clutches in the 
summit area. In 1980 egg laying had begun be- 
fore we arrived on 6 May. The peak period of 
clutch initiation occurred 11-13 May. The first 
five-egg clutch of 1980 was recorded 12 May. 
Again, the majority of superclutches (57/71, 
80%) was completed within a week of the mod- 
al completion date (15 May) for normal-sized 
clutches in the summit area. 

Nearest-neighbor distance did not differ be- 
tween control and superclutches (t = 0.56, P > 
0.05), nor did nest density (t = 0.05, P > 0.05; 
Table 1). Similarly, there was no difference in 
nest location by substrate (X 2 = 0.2, df = 1, P > 
0.05; Table 1). Nests containing superclutches 
were significantly longer (t = 3.3, P < 0.05) and 
wider (t = 3.1, ? < 0.05) than control nests (Ta- 
ble 1). Superclutches were distributed through- 
out the colony, with no apparent pattern of 
clumping. 

Length, width, and volume of eggs from 
control clutches were greater than those of eggs 
from superclutches during both years of study 
(Table 2). Only width and volume during 1979 
and length during 1980 differed significantly. 
The shape of eggs from the two clutch types 
did not differ (Table 2). 

The fates of unhatched eggs from the two 
clutch types are compared in Table 3. There 
was a significant difference in the frequency of 
occurrence of fate categories between control 
and superclutches (1979: X 2 = 22.5, df = 8, P < 
0.05; 1980: X 2 = 43.6, df = 7, P < 0.05). The dif- 
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TABLE 3. Fates of eggs from control clutches and superclutches of Ring-billed Gulls, Granite Island. 

1979 • 1980 • 

Fate Control Super Control Super b 

Cracked 9 (4.6) 36 (6.8) 9 (2.9) 16 (4.1) 
Missing 18 (9.2) 117 (22.0) 82 (26.5) 106 (26.8) 
Rolled out of nest 10 (5.1) 116 (21.9) 5 (1.6) 58 (14.4) 
Dead embryo 0 2 (0.4) 0 I (0.3) 
Destroyed 0 34 (6.4) 14 (4.5) 54 (13.7) 
Dead during pipping I (0.4) 16 (3.0) 2 (0.7) 9 (2.3) 
Buried in nest 0 7 (1.3) 0 5 (1.3) 
Abandoned 7 (3.6) 25 (4.7) 10 (3.2) 30 (7.6) 
Storm 0 1 (0.2) 0 0 

Numbers in parentheses are percentages of the total number of eggs. 
Includes one 3-egg and one 4-egg clutch attended by female-female pairs, 

ferences in the frequency of rolled, destroyed, 
and abandoned eggs account for most of the 
variation. In addition to having higher fre- 
quencies of these shared causes of egg loss, su- 
perclutches also had eggs buried in the nest 
cup. 

Fertility rates of superclutches were signifi- 
cantly lower than those of control clutches 
(1979: X 2 = 6.8, df = 1, P < 0.05; 1980:X2 = 26.9, 
df = 1, P < 0.05; Table 4). Because of egg losses 
and our uncertainty in distinguishing infertile 
eggs from those in which the embryo died at a 
very young age, there is a large undetermined 
fertility category. 

The number of nests that hatched at least one 

egg (Table 5) did not differ significantly be- 
tween superclutches and control clutches (1979: 
X 2 = 3.08, df = 1, P > 0.05; 1980: X 2 = 0.01, df = 
1, P > 0.05). Hatching success, the number of 
eggs that hatched/eggs laid (Table 5), did differ 
significantly (1979:X2 = 110.0, df = 1, P < 0.05; 
1980:X2 = 69.8, df = 1, P < 0.05). In 1979, su- 
perclutches hatched an average of 1.8 + 1.1 
(range 0-5) chicks per nest, while control 
clutches hatched an average of 2.2 _+ 1.1 (range 
0-4) chicks per nest. In 1980, superclutches 
hatched 1.6 + 1.3 (range 0-5) chicks per nest as 
opposed to 1.7 + 1.3 (range 0-4) in control 
clutches. 

Most chick deaths occurred during the week 
following hatching. This trend was most pro- 
nounced for chicks from superclutches (Fig. 1). 
The cause of death in most cases was pecking 
on the head by adult gulls (chicks from control 
clutches 69%, superclutches 50%). Exposure and 
crushing in the nest were more prevalent in 
superclutches than in control clutches: 35% 
versus 12%. In 20% of control chick deaths and 

15% of superclutch chick deaths the cause of 
death could not be determined. 

In both years, chicks from control clutches 
hatched at significantly higher weights than did 
those from superclutches [1979:41.1 + 3.6 g 
(2•+SD) and 30.0 + 5.0 g, t=2.61, df=244, 
P < 0.05; 1980:41.8 _+ 2.8 g and 38.2 + 4.2 g, 
t=1.38, df=236, P<0.05]. In 1979 this di- 
chotomy was not present for 2-day-old chicks 
but was again seen for those 3 days old. During 
1980 chicks from superclutches remained sig- 
nificantly lighter than chicks from control 
clutches until 4 days of age. From this time on 
their weights did not differ significantly (Figs. 
2 and 3). Regression lines of the loge trans- 
formed weight data illustrate the lower hatch- 
ing weight and faster growth rate of chicks from 
superclutches. The correlation coefficient be- 
tween the transformed weight data and age was 

TABLE 4. Fertility of eggs from control clutches and 
superclutches of Ring-billed Gulls, Granite Island. 

NormaP Super a 

Fertile 

1979 152 (99.3) 228 (94.2) 
1980 197 (99.5) 182 (86.7) 

Infertile 

1979 I (0.7) 14 (5.8) 
1980 1 (0.5) 28 (13.3) 

Undetermined 
1979 43 289 
1980 111 185 

Total number of eggs 
1979 196 531 
1980 309 395 b 

• Numbers in parentheses are percentages of the total number of 
eggs known to be fertile or infertile. 

b Includes one 3-egg and one 4-egg clutch attended by female-female 
pairs. 
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TABLE 5. Percentage of nests that hatched at least 
one egg and percentage hatching success of con- 
trol clutches and superclutches of Ring-billed Gulls, 
Granite Island. 

Percentage 
of nests that 

hatched Percentage 
at least hatching 

one chick a success b 

1979 

Control 87.1 (61) 77.0 (151) 
Super 69.7 (69) 34.4 (177) 

1980 

Control 67.3 (74) 60.5 (187) 
Super 69.4 (50) 29.6 (117) c 

' Numbers in parentheses are the number of nests that hatched at 
least 1 chick. 

b Numbers in parentheses are the number of eggs that hatched. 
½ Includes one 3-egg and one 4-egg clutch attended by female-female 

pairs. 

0.96 in all cases except for the control sample 
from 1979, which was 0.95. 

Tarsus measurements followed the same pat- 
tern as did weight, chicks from control clutches 
being larger until day 3 (Fig. 4). Culmen mea- 
surements did not differ significantly between 
chicks from the two clutch types at any age. 
Mean values were consistently lower, how- 
ever, for chicks from superclutches during the 
first 7 days after hatching (Fig. 4). 

Chicks from control clutches had a signifi- 
cantly higher fledging success than did those 
from superclutches (estimated fledging success: 
1979:X2 = 37.0, df = 1, P < 0.05; 1980:X2 = 45.1, 
df = 1, P < 0.05; Fig. 5). 

The sex of birds trapped on superclutches and 
control clutches is shown in Table 6. Of the 5 

superclutch attendants collected, 3 were males 
and 2 were females, as their measurements had 
indicated. In the observation areas where all 

attendants of the 25 superclutches visible from 
the hides were known, 21 (84%) superclutches 
were attended by female-female pairs, and the 
other 4 (16%) were attended by polygynous 
trios. Two of these four polygynous groups had 
figure-8 nest arrangements; the other two used 
single cups. The hatching successes of the four 
polygynous groups were 0/6, 1/6, 3/5, 3/5 eggs, 
respectively. None of the chicks survived to 
the age of 7 days. 

DISCUSSION 

It is difficult to determine the exact number 

of female-female pairs or polygynous groups 

197g 

8o 

c• 40 
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4o 

o 
1 2 3 

WEEK POST HATCH 

Fig. 1. Age at death by weeks from hatching to 
21 days of age for Ring-billed Gull chicks from con- 
trol clutches and superclutches, Granite Island. Clear 
bars = control clutches, stippled bars = superclutch- 
es. 

in a gull colony. Hunt and Hunt (1977), Con- 
over et al. (1979), and this study all report low 
incidences of female-female pairs incubating 
normal-sized clutches. Ryder and Somppi (1979) 
discussed the difficulty of distinguishing su- 
perclutches produced by homosexual pairs from 
nests that had received eggs by dumping. It is 
also difficult to separate female-female pairs 
from polygynous groups unless all of the at- 
tendants are trapped. Conover et al. (1979) 
found no double-cupped nests but did trap 
three females and one male using a single nest 
cup. In one instance during our study, a fe- 
male-female pair's nest became double-cupped 
because the females built the nest cup around 
two eggs that had rolled out of the nest. This 
might have been the case for the birds de- 
scribed by Southern (1978). Despite these dif- 
ficulties, the number of superclutches is prob- 
ably a reasonable approximation of the 
incidence of female-female pairing in Ring- 
billed Gulls, as indicated by their frequency on 
these clutches in observation areas where most 
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Fig. 2. Mean weights of chicks hatching from control clutches (+SD) and superclutches (-SD) of Ring- 
billed Gulls from the day of hatch (Day 0) until 21 days of age, Granite Island, 1979. Numbers above or 
below SD bars are sample sizes. The inserted graph is a plot of the loge transformed weight data against age 
ß = control clutches, ̧ = superclutches. 

attendants were trapped, banded and dyed, and 
extensively observed. 

Somppi (1978) and Ryder and Somppi (1979) 
reported that all their superclutches attended 
by female-female pairs were initiated early in 
the season. During this study, the completion 
of superclutches had a temporal distribution 
similar to that of normal-sized clutches. The 

peak for the control sample was more pro- 
nounced, however, because this sample was re- 
stricted to a single area in the colony, whereas 

superclutches were &stributed throughout the 
colony. 

Inter-nest distances of control nests during 
1980 were similar to those reported by Somppi 
(1978; 83 versus 86 cm) and greater than those 
found by Vermeer (1970; 60 cm) for Ring-billed 
Gulls. Vermeer (1970) measured the nest from 
rim to rim, rather than from center to center as 

we and Somppi (1978) did. The similarity of 
nearest-neighbor distance and nest density of 
control clutches to those of superclutches, as 
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Fig. 3. Mean weights of chicks hatching from control clutches (+SD) and superclutches (-SD) of Ring- 

billed Gulls from the day of hatch (Day 0) until 21 days of age, Granite Island, 1980. Numbers above or 
below SD bars are sample sizes. The inserted graph is a plot of the lore transformed weight data against age. 
ß = control clutches, ̧  = superclutches. 

well as the distribution of superclutches 
throughout the Granite Island colony, indi- 
cates that the female-female pairs were not lo- 
cated in suboptimal habitat, where younger and 
less-experienced or poorer quality birds fre- 
quently locate (Coulson 1968, Dexheimer and 
Southern 1974, Ryder 1975). 

The slightly smaller size of eggs laid by the 
females of female-female pairs of Ring-bills may 
be due to the lack of courtship feeding of these 
birds (Kovacs 1982), as Hunt and Hunt (1977) 

suggested was the case for similar pairs of 
Western Gulls. The correlation between the 

nutritional status of females at the time of lay- 
ing and its effects on egg size, however, are 
somewhat controversial. Some researchers con- 

sider that the nutritional status of the female 

and the food available to her at the time of 

laying are factors that contribute to egg size 
(Lemmetyinen 1973, Scott 1973, Murton et al. 
1974, Mills 1979, Schreiber et al. 1979, Coulson 
et al. 1982). Others have shown or intimated 
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Fig. 4. Tarsus and culmen growth of chicks hatching from controt clutches (+SD) and superclutches (-SD) 

of Ring-billed Gutis from the day of hatch (Day 0) until 21 days of age, Granite Island, 1980. ß = control 
clutches, O = superclutches. 

that these factors are not important (Coulson 
et al. 1969, Bryant 1975, Parsons 1975). Some 
researchers have stated that the male's efficien- 

cy in courtship feeding may influence egg size 
by supplying energy to the female during egg 
formation (Cullen and Ashmole 1963; Lack 
1966, 1968; Mills 1973; Nisbet 1973; Davis 1975). 
The lack of any difference in egg shape be- 
tween eggs from control and superclutches may 
reflect the similar age and reproductive con- 
dition (Romanoff and Romanoff 1949) of birds 
attending the two clutch types (Kovacs 1982). 

Ryder and Somppi (1979) and Coulter (1973) 

also reported a higher incidence of eggs rolling 
from the nest cup or being buried in the nest 
in superclutches than in normal-sized clutches. 
This may be because of excessive crowding in 
the nest. The frequency of abandoned eggs was 
higher in superclutches than in control clutch- 
es, perhaps because of the greater potential for 
the eggs in a superclutch to vary in the length 
of incubation time. If females of a pair laid 
asynchronously, the chicks of the first clutch 
would hatch before the chicks of the second 

clutch were fully developed. 
Hunt and Hunt (1977) reported that in West- 
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Fig. 5. Fates of chicks hatching from control clutches and superclutches of Ring-billed Gulls on Granite 
Island. Dotted lines - calculated estimates (Ryder and Carroll 1978, see text for explanation), clear bars - 
control clutches, stippled bars = superclutches. 

ern Gulls 81.5% of the eggs in three-egg clutch- 
es and 13% of the eggs in superclutches were 
fertile. Conover et al. (1979) reported that 65- 
70% of the eggs in 5- and 6-egg clutches of 
Ring-billed Gulls showed development and that 
9 of 10 eggs examined from 4-egg clutches of 
California Gulls proved fertile. Ryder and 
Somppi (1979) reported a 66% fertility rate for 
Ring-billed Gull superclutches. The fertility 
rates for superclutches in the present study were 
higher than those reported by Conover et al. 
(1979) and Ryder and Somppi (1979). We were 
not able to determine fertility for all of the eggs 
in 1979 or 1980, however, because many dis- 

appeared and others were addled when 
checked, so our results may be biased. 

Ryder and Somppi (1979) reported a 21• 
maximum hatching success for superclutches 
laid by female-female pairs of Ring-bills. Other 
authors working with larids have also found 
that clutches containing more than three eggs 
had lower hatching success (Schreiber 1970, 
Hunt and Hunt 1973, Ryder 1975, Ryder and 
Ryder 1981). The significant difference in 
hatching success between control clutches in 
1979 and 1980 was due mainly to the difference 
in sampling methodology previously de- 
scribed. Different levels of predation during 



July 1983] Female-female Pair Reproduction 667 

TABLE 6. Sex [determined by measurement (Ryder 
1978a)] of trapped birds incubating normal-sized 
clutches and superclutches of Ring-billed Gulls, 
Granite Island. 

NormaP Super a 

1979 

Males 7 (63.6) 2 (2.6) b 
Females 4 (36.4) 56 (96.4) 

1980 

Males 17 (34.7) 8 (11.6) 
Females 32 (65.3) c 61 (88.4) 

' Numbers •n parentheses are percentages of the total number of 
birds caught each year. 

b One male was known to be a member of a polygynous group. 
ß Four of these females were members of (2) female-female pairs. 

each year may also have had some influence on 
success. Common Crows (Corvus brachyrhyn- 
chos) were seen taking eggs infrequently dur- 
ing 1979 and 1980, and an otter (Lutra canaden- 
sis) was also seen swimming near the island at 
dusk both years, although it was never seen in 
the colony. During 1980, a Snowy Owl (Nyctea 
scandiaca) caused losses in some areas of the 

colony, taking one or two adults a night for 
several weeks, which resulted in the eggs being 
eaten or abandoned. In addition, egg predation 
by Herring and Ring-billed gulls was more 
prevalent in 1980. 

We found, as have others working with Ring- 
billed Gulls (Vermeer 1970, Somppi 1978, Ry- 
der and Ryder 1981), that well over 50% of the 
total chick mortality occurred during the first 
week post-hatch. The smaller territory held by 
some female-female pairs (Kovacs 1982) may 
have influenced the number of chicks killed by 
neighbors (Hunt and Hunt 1976, Butler and 
Trivelpiece 1981) and hence may account for 
some of the difference in mortality between the 
two clutch types. The higher frequency of 
chicks being crushed to death in superclutch 
nests than in control-clutch nests may indicate 
that female-female pair members may have 
more difficulty making the transition from in- 
cubation to brood rearing. If the females of a 
pair laid asynchronously, the female that laid 
last may not have sufficiently high prolactin 
and low progesterone levels to change smooth- 
ly from incubation to brood-rearing activities. 
The slightly smaller egg size and hatching 
weight also may have influenced survivability 
(Parsons 1970, Lundberg and Vaisanen 1979). 

There have been few published reports on 
the growth rates of Ring-billed Gull chicks. 

Kirkham and Morris (1979) referred to the 
growth of seven early and six late chicks but 
did not provide actual weight data. Available 
data (Vermeer 1970, present study) suggest that 
Ring-billed Gulls have a standard sigmoid 
growth curve as defined by Ricklefs (1968). The 
weights of chicks weighed after 20 days of age 
were substantially heavier than those reported 
by Vermeer (1970) for chicks of the same age. 
Although the hatching weight was lower for 
chicks in superclutches than for those in con- 
trol clutches, there was no statistical difference 

in fledging weight. The faster rate of growth 
experienced by chicks from superclutches could 
be a result of the reduced brood size. Vermeer 

(1970) found that single-chick broods grew 
more q•ickly than did those containing two or 
three. The rate of growth of chicks from su- 
perclutches reflects the ability of the two fe- 
male parents to provide sufficient food for their 
broods. 

A wide range in fiedging success has been 
reported in studies on Ring-billed Gulls (Em- 
len 1956, 22%; Vermeer 1970, 40%; Ryder and 
Ryder 1981, 55%). The fiedging rates calculated 
here for control pairs during 1979 and 1980 
were above average (40%) for Ring-billed Gulls. 
This may be due to different methods of cal- 
culating fledging success, as Emlen (1956) and 
Vermeer (1970) did not define their criteria. 
Seasonal variation might also be a factor. 

Several hypotheses have been proposed re- 
garding the origin(s) of female-female pairing 
in gulls (Ryder 1978a, Wingfield et al. 1980). 
Most infer a skewed sex ratio in favour of fe- 

males. If female-female pairing is a response to 
an unequal sex ratio (Fry and Toone 1981), 
whatever its cause, female-female pairing rais- 
es from zero the probability that excess females 
will raise offspring (Hunt and Hunt 1977) and 
exemplifies the lability of larid mating systems. 
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