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Kleptoparasitism (food stealing) has received consid- 
erable attention from seabird biologists (Fumess 1987). 
The age of the kelptoparasite, the age‘of the victim, 
and the probability of success all appear to influence 
the frequency of kleptoparasitic attempts by gulls (Lar- 
us spp.) (Burger and Gochfeld 1981, Barnard and 
Thompson 1985, Carroll and Cramer 1985). We stud- 
ied kleptoparasitism by Heermann’s Gulls (L. heer- 
manni) on the piscivorous Brown Pelican (Pelecanus 
occidentalis) in the Gulf of California, Mexico to an- 
swer two questions: (1) did adult or immature Heer- 
mann’s Gulls differ in their frequency of kleptoparasitic 
attempts?, and (2) did Heermann’s Gulls attempt to 
kleptoparasitize immature or adult Brown Pelicans 
more often? 

METHODS 

The study area was a 20 x 45 km section of the Canal 
de Ballenas (29”OO’N, 113”2O’W). It contains only a 
small Brown Pelican breeding colony, but is an im- 
portant feeding area for > 300,000 Heermann’s Gulls, 
and > 10,000 Brown Pelicans which breed on colonies 
less than 30 km away (Anderson et al. 1976; E. Velarde, 
pet-s. comm.). On 172 days between April 1985 and 
April 1986 we conducted transects in a 4.5-m skiff and 
counted all seabirds within a 100-m radius (Tershy and 
Breese 1990). During transects we used a consistent 
search method and travel speed, but the course of travel 
was neither fixed nor completely random (Tershy et 
al., in press). Seabirds were recorded as either adults 
or immatures (follow& Harrison 1983). We onlv in- 
clude data from days when both species were present 
in this analysis. This was an ancillary project and much 
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of the search time was spent in offshore waters where 
pelicans and Heermann’s Gulls were less common. 

Brown Pelicans forage primarily by plunge diving. 
Heermann’s Gulls usually initiate a kleptoparasitic at- 
tempt by flying rapidly and directly towards a diving 
Brown Pelican, approach to within 1.5 m and attempt 
to steal their food immediately after the pelican’s dive. 
When this was observed we recorded the age class of 
both the kleptoparasite and victim. Because Heer- 
mann’s Gulls attempt to take fish directly from the 
bills of Brown Pelicans we consider this behavior to 
be true kleptoparasitism. 

We measured pelican foraging success (adult vs. im- 
mature) using the criterion of Orians (1969). When 
sitting on the-water’s surface following a dive, unsuc- 
cessful Brown Pelicans auicklv lift their bill and drain 
water from their gular pouch; successful individuals 
keep their bill close to their chest, slowly drain water 
from their gular pouch, then tilt their head back to 
swallow. 

Because of the abundance of birds in the study area, 
the duration of our study, and the large area over which 
we collected data, it is unlikely that we repeatedly ob- 
served the same birds. Thus, each observation is in- 
dependent, which is a necessary requirement of the chi- 
square goodness-of-fit tests we used in analysis. 

RESULTS AND DISCUSSION 

Immature Brown Pelicans dove more frequently than 
adults (268 dives for 4,099 adults [6.5%] and 453 dives 
for 3,076 immatures [14.7%], x2 = 98.99, P < 0.001). 
However, adult Brown Pelicans were successful on 9 1 
of 268 dives (33.6%), and immatures on 79 of 453 
dives (17.4%) (,$ = 26.64, P < 0.001). 

We observed 96 kleptoparasitic attempts on Brown 
Pelicans by Heermann’s Gulls: 89 by adults and seven 
by immatures. The skew reflects the age distribution 
of gulls in the study area (9,101 vs. 600) (x2 = 0.202). 
All seven kleptoparasitic attempts by immature Heer- 
mann’s Gulls were on immature Brown Pelicans. 

Adult Heermann’s Gulls were attracted to 26.1% 
(701268) of the dives by adult Brown Pelicans, but to 
only 4.2O/a (19/453) of the dives by immatures (x2 = 
65.57, P < 0.001). Thus, adult Heermann’s Gulls may 
have preferentially attacked adult pelicans because the 
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adults are more likely to be successful on any given 
dive. 

Our results differ from those obtained in similar 
studies of Laughing Gull (L. atricilla) kleptoparasitism 
of Brown Pelicans (Schnell et al. 1983. Carroll and 
Cramer 1985). Carroll and Cramer (1985) found that 
Laughing Gulls attempted to kleptoparasitize Brown 
Pelicans on 87Oh of all dives in contrast to our findings 
with Heermann’s Gulls of only 13%. The adult Laugh- 
ing Gulls in Carroll and Cramer’s (1985) study also 
differed from the Heermann’s Gulls in our study area 
by preferentially attempting to rob immature pelicans. 

The differences in Brown Pelican foraging success in 
the two studies may have altered the costs and benefits 
for gulls of attempting to kleptoparasitize adult vs. im- 
mature Brown Pelicans. Brown Pelicans use a variety 
of passive and aggressive behaviors to thwart klepto- 
parasitic attempts by gulls. Carroll and Cramer (1985) 
found that adult pelicans performed these behaviors 
more often than did immature birds and suggested that 
this caused Laughing Gulls to preferentially klepto- 
parasitize immature pelicans. 

In Carroll and Cramer’s (1985) 3&y study the per 
dive probability of success for both adult and immature 
Brown Pelicans was >70% and adults were only 9% 
more successful than immatures. In our study the per 
dive success rate for Brown Pelicans was <25%, and 
adults were nearly twice as successful as immatures. 
Thus, for the Heermann’s Gulls we observed, age-re- 
lated differences in the evasive behavior of Brown Pel- 
icans may have been less important than the almost 
twofold greater probability of adults being successful 
on any given dive. 

These results suggest the need for additional studies 
ofkleptoparasitism focusing on the overall rate ofklep- 
toparasitic attempts vs. foraging success, and the ratio 
of attacks on adult vs. immature victims vs. relative 
foraging success of each age class. 
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