SEXUAL DIMORPHISM OF LARGE GULLS (LARUS SPP.)
AGNAR INGOLFSSON

REcCENTLY much attention has been paid to sexual dimorphism in birds
in relation to niche utilization. Storer (1966) shows that in three species
of accipiters the smaller males take smaller prey on the average than do
the females, and he suggests intraspecific competition may be partly re-
sponsible for maintaining and increasing the dimorphism, although other
basic adaptive functions may also be involved. Smith (1966) found for
two species of gulls (Larus glaucoides and L. thayeri) that the difference
between the sexes was greatest when the species were allopatric with
closely similar species. He suggests (p. 85): ‘“that in the absence of com-
petitors, selection will favor divergence in adaptive features such as bill
shape as a means of reducing intraspecific competition.”

Similarly Selander (1966) notes that in woodpeckers the greatest degree
of sexual dimorphism is found in insular species that have no closely re-
lated competitors. He further demonstrates a relationship between degrees
of sexual divergence in foraging behavior and in bill size in two species
of the woodpecker genus Centurus. He believes that sexual divergence is
adaptive in alleviating intersexual competition for food and points out
that many groups of birds tend to be more sexually dimorphic in bill
dimensions than in sizes of other body parts such as wing, tail, or tarsus.

This is not always true, even in cases where differences between the
sexes in feeding habits have been demonstrated. Thus the European Gold-
finch (Carduelis carduelis) is no more dimorphic in bill size than in wing-
length, but Newton (1967) shows that the sexes take somewhat different
food. Differences in foraging habits have even been demonstrated in the
Red-cockaded Woodpecker (Dendrocopos borealis) which shows no sexual
dimorphism in bill dimensions (Ligon, 1968). For further instances of
intersexual differences in feeding habits see Selander (1966).

Obviously more critical information on this subject is needed, and it
therefore seems worthwhile to publish the following observations obtained
during a study on the feeding habits of several species of large gulls in
Iceland (Ingolfsson, 1967). The species studied were the Great Black-
backed Gull (Larus marinus), the Lesser Black-backed Gull (L. fuscus),
the Iceland Gull (L. glaucoides), the Glaucous Gull (L. Ayperboreus),
and hybrid populations of Herring Gulls (L. argentatus) and Glaucous
Gulls, referred to here as L. argentatus/hyperboreus (a paper describing
this hybridization is in preparation). Altogether 1,405 gulls were collected
at all times of the year, divided among 78 samples (a sample consists of
a number of conspecific birds obtained in one locality within the span
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of a few days). The stomach contents of all gulls were analyzed and
various body dimensions were measured on most individuals.

All the forms studied showed considerable sexual dimorphism in size,
the males being larger. The percentage nonoverlap of the sexes (see Mayr
et al, 1953: 146) in body weight (corrected for the weight of crop and
stomach contents) ranged from 80 to 98 per cent, averaging around 92.
Using the cube root of the body weights (to facilitate comparisons with
linear measurements) the males averaged from 1.04 to 1.09 times as large
as the females (Table 1). The largest species (marinus) is about as di-
morphic as the smallest (fuscus, glaucoides).

Table I compares the sexual dimorphism in culmen length (measured
from the bases of the feathers on top of bill), bill depth (at posterior edge
of nares), tarsus length, winglength (flattened), and taillength of the
various populations examined, and includes some measurements from the
literature. The degree of sexual dimorphism is indicated by the ratio of
male to female measurements expressed as a percentage of the cube root
of male over female weights. Manifestly the sexual dimorphism in bill
dimensions is invariably greater than that of other body parts measured,
and always greater than the dimorphism in general size (i.e. the percent-
ages are always higher than 100). Furthermore the dimorphism is almost
always greater in bill depth than in culmen length. The dimorphism in
winglength, on the other hand, is invariably less marked than that of
other linear measurements, and is almost always less than the dimorphism
in body size (i.e. the percentages are lower than 100).

These results thus agree with those obtained for several other groups
of birds, such as woodpeckers. As the sexes of gulls are indistinguishable
in the field, we have to rely exclusively on the analysis of stomach con-
tents when comparing the feeding habits of the sexes. Although analysis
of stomach contents revealed marked differences among the species, with
the exception of Ayperboreus versus argentatus/kyperboreus (Ingolfsson,
1967), no such intersexual differences were indicated. Significant differ-
ences between the sexes were seen in 3 of the almost 80 samples (many
of them not large enough to make a comparison between the sexes mean-
ingful). Thus barnacles (Balanus sp.) were recorded significantly more
often in females than in males in argentatus/hyperboreus taken at Skrudur,
eastern Iceland, on 12 June 1965, but other evidence suggests that bar-
nacles are taken mainly accidentally when the gulls are feeding on other
intertidal animals such as mussels (Mytilus edulis). In marinus taken
at Bulandshofdi, western Iceland, on 11 April 1965, fish offal was re-
corded from a significantly greater number of males than females, and
finally in Ayperboreus collected at Bulandshofdi on 2 March 1965, capelins
(Mallotus villosus) were more often recorded from males than females.
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TABLE 1
SExuar DiMoreHISM IN BoDY PrOPORTIONS IN GULLS (LARUS spp.)!

Cube root
of male Degree of dimorphism
Sample  over
size? female Cul- Bill

(8F/99) weights men  depth Tarsus Wing Tail
L. marinus
Murman coast? 74/59 1.069 103.3 - - 98.0 -
Norway? . 18/27 1.087 100.8 103.3 1004 96.7 99.1
Southwestern England® 95/108 1.046 106.2 - 102.2 99.8 1003
Bulandshofdi, Iceland 27/15 1.077 100.1 1046 100.0 97.7 98.5
Reykjavik, Iceland 17/22 1.077 101.9 104.2 100.2 98.2 100.0
Hromundarey, Iceland 14/14 1.081 101.6 105.2 1004 97.2 97.7
L. hyperboreus
Bulandshofdi, Iceland 40/25 1.063 102.5 1051 1023 97.6 99.2
L. argentatus
Murman coast® 162/94 1.054 105.3 - - 99 .4 -
Norway* 102/89 1.076 102.1 103.2 100.7 98.1 99.6
Mellum, Germany® 80/80 1.067 1020 1036 1009 98.0 -
L. argentatus/hyperboreus
Skrudur, Iceland 21/19 1.087 104.1 106.2 101.2 96.7 97.2
Hromundarey, Iceland 47/40 1.069 104.2 1064 101.0 98.0 99.3
Vestmannaeyjar, Iceland 13/13 1.046 1044 1047 1019 99.2  100.0
L. fuscus
Northern Norway?* 19/19 1.051 104.6 1014 1026 100.0 99.6
Southern Norway? 47/53 1.070 1029 1042 1013 98.7 98.5
Southern Iceland 47/30 1.074 103.7 104.7 102.8 98.6 99.3
L. glaucoides
Southwestern Iceland” 63/75 1.064 103.7 1029 102.0 100.2 100.6

1 Degree of sexual dimorphism is shown as the ratio of male to female measurements expressed as a
percentage of the cube root of male over female weights. Data are my own except where other-
wise indicated. Only birds collected during the breeding season (April to July) are included, except
for glaucoides.

2 These are minimum figures. The numbers involved in some measurements were sometimes con-
siderably higher.

2 Belopol’skii, 1961.

¢ Barth, 1966/67. Bill depth is here measured at the angle of the gonys.
5 Harris, 1964.

6 Goethe, 1961.

7 These are wintering birds, collected January to April.

The differences are in all cases barely significant (0.05 > P > 0.01), and
as numerous significance tests were done on each sample of gulls (one for
each kind of food), some “significant” differences due to chance are of
course expected. In any case no differences between the sexes are evident
when one looks at the whole material for the five species. But the pos-
sibility of differences between the sexes too slight for the methods used
here to detect cannot, of course, be ruled out.

If sexual dimorphism in size is to some extent the result of intersexual
competition for food, one could expect to find the degree of dimorphism to
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vary within wide limits, even among closely related species, as somewhat
different factors (presence of potential competitors, availability of foods,
etc.) can be expected to be involved in every case. Such variations are
indeed sometimes observed, and both Storer (1966) and Selander (1966)
try to correlate the variations they observed with the habits of the birds.

In gulls the dimorphism is remarkably constant from species to species.
This is further substantiated by the measurements Dwight (1925) gives
for a large number of gull species of greatly varying sizes. This suggests
to me that the sexual dimorphism in gulls is more probably related pri-
marily to some other functions, such as sex recognition or defense of terri-
tory, than to feeding habits. Conceivably the increased sexual dimorphism
in bill size may be related to such functions, as the bill is important in
many displays (e.g. Tinbergen, 1953) as well as in fighting (territories
are defended mainly by the males).

As almost all the samples analyzed in Table 1 were taken during the
breeding season, the proportionally longer wings of females could possibly
be the result of emaciation from egg-production, but samples of marinus
and kyperboreus taken in winter (not included in Table 1) show the
proportional wing length differences between the sexes to be just as marked
at that season. Of the forms studied in Iceland, kyperboreus, argentatus/
hyperboreus, and marinus appear to be largely residents. Banding results
(mostly unpublished records in the files of the Museum of Natural His-
tory, Reykjavik) show that some immature marinus migrate to the Faroe
Islands and Britain in fall, but no adult has been recovered outside Ice-
land, although the adults do scatter widely within Iceland in winter. Data
from Bulandshofdi, western Iceland, show a preponderance of marinus
females over males in winter, but no such difference for Ayperboreus
(Table 2). While the evidence suggests a differential migration between
sexes in marinus, the results are the opposite of what would be expected
if the proportionally longer wing of females were related to longer migra-
tions. Of the two remaining species, fuscus is a wholly migratory summer
resident, while glaucoides is exclusively a winter visitor. There is no sig-
nificant difference between the numbers of adult females (79) and males
(63) of glaucoides collected. Securing food for young will often require
much flight, but if anything males are more active in feeding the young
than females, at least in argemtatus (Tinbergen, 1953). In view of the
above, reasons for the intrasexual difference in proportional wing length
in gulls remain obscure.
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TABLE 2

NUMBERS OF ADULT MALE AND FEMALE LARUS MARINUS AND L. HYPERBOREUS
COLLECTED AT BULANDSHOFDI, WESTERN ICELAND

April-September October-March
L. marinus 33 60 27
9 33 46
L. hyperboreus 38 53 37
Q9 40 37
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SUMMARY

In gulls sexual dimorphism in size is marked, the males being larger.
In several species of large gulls examined (Larus marinus, L. fuscus, L.
glaucoides, L. hyperboreus, L. argentatus, and L. argentatus/kyperboreus)
males have proportionally longer and stouter bills than females, but pro-
portionally shorter wings. Analysis of stomach contents of 1,405 gulls
from Iceland revealed no difference in feeding habits between the sexes
in any species, and it is thought probable that the sexual dimorphism
in these birds is related to some such function as sex recognition or defense
of territory in which the bill plays an important role, rather than to feed-
ing habits. No explanation can be offered for the difference between sexes
in proportional winglength.
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