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Great Cormorants (Phalacrocorax carbo)
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Abstract Intraspecific kleptoparasitism was studied in flock-fishing Great Crested Grebes Po-
diceps cristatus during May and June 2011 and in Great Cormorants Phalacrocorax carbo dur-
ing September 2011 and August 2012 at Lake Krankesjon, South Sweden, for a total of c.11 h for grebes and c.6 h
for cormorants. Only attempts to steal large fish (relative to a bird’s gape) were recorded, because small fish most-
ly did not elicit kleptoparasitic attempts and those seen appeared never to be successful. Attempts to steal large
fish were rare, 0.14 h! grebe! (N =96) and 0.39 h*! cormorant (N = 163). In both species, the host lost its fish in
about 20% of cases. Based on the observed low parasitism and success rates, it is concluded that kleptoparasitism
was a minor cost of participating in flock-fishing.
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Osszefoglalas A megszerzett taplalék fajtars altal torténd eltulajdonitasanak (kleptoparazitizmus) gyakorisagat
vizsgaltak a dél-svédorszagi Krankesjon-tavon a bubos vocsoknél (Podiceps cristatus) 2011 majusa ¢s jiniusa
kozott, valamint a karokatonanal (Phalacrocorax carbo) 2011 szeptembere és 2012 augusztusa kozott. Az dssze-
sen 11 ords (bubos vocsok), illetve 6 oras (nagy karokatona) megfigyelési periodus alatt csak a szajnyilasnal na-
gyobb méretii halak eltulajdonitasara iranyulo viselkedések szamat regisztraltak. A fajtarstol tortént taplaléklopasi
probalkozasok egy egyedre es6 szama alacsony volt: a biibos vocsoknél 0,14 h!' (N = 96), a karokatonanal 0,39 h!
(N =163) probalkozas 6ranként. Mindkét fajnal a lopasi kisérletek kb. 20%-aban a potyazok sikeresek voltak, és
elvették fajtarsuktol annak zsakmanyat. Az adatok azt mutatjak, hogy a kleptoparazitikus viselkedés ritkasaga és
a sikeres eltulajdonitas alacsony rataja miatt mindkét fajnal kicsi a tarsas halaszatban résztvevo egyedek koltsége.
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Introduction

Intraspecific kleptoparasitism in birds ap-
pears to be less common than interspecif-
ic kleptoparasitism or at least has attract-
ed much less interest. It does occur in some
colony-breeding species, such as terns and
auks (Shealer et al. 2005, Lavers & Jones
2007), and in groups of Bald Eagles Hali-

aeetus leucocephalus (Hansen 1986, Ben-
netts et al. 1990), Cattle Egrets Bubulcus
ibis (Garrido et al. 2002) and gulls La-
rus spp. (Bertelotti & Yorio 2000, Galvéan
2003). It can also be seen in flock-fishing
Common Mergansers Mergus merganser
(Kéllander 2006) and Great Cormorants
Phalacrocorax carbo (Lekuona & Cam-
pos 2001, Mahendiran et al. 2010), and one
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would expect it to occur also in several oth-
er situations where birds feed in close asso-
ciation with each other.

Flock-fishing, especially in species feed-
ing on schooling prey, is likely to result in
higher individual capture rates than solitary
fishing as suggested by its common occur-
rence among deep-diving piscivores, such as
penguins, cormorants, mergansers, and oth-
ers. That flock feeding increases individual
capture rate has been shown experimentally
for Black-headed Gulls Chroicocephalus ri-
dibundus plunge-diving for fish (Gétmark et
al. 1986). Also in a predatory species of fish,
individual success was higher when forag-
ing in groups than solitarily (Major 1978).
However, flock-fishing also presents oppor-
tunities for intraspecific kleptoparasitism,
which could thus constitute a potential cost
of this feeding method. The aim of the pres-
ent study was to determine the frequency of
intraspecific kleptoparasitism in flock-fish-
ing Great Crested Grebes and Great Cor-
morants to see whether it would constitute
a significant cost of flock-fishing. In addi-
tion, observations on the evasive behaviours
of the hosts are presented.

Methods

The species

Great Crested Grebes usually fish solitarily
(Bauer & Glutz 1966, Cramp 1977, Fjeldsé
2004), but in certain rare conditions they
have been found to form fishing flocks.
Thus, at Lake Krankesjon, South Sweden (c.
55°42° N, 13° 28’ E), flock-fishing is a reg-
ular phenomenon in Great Crested Grebes
during the breeding season and involves
birds during incubation recesses (Kélland-
er 2008, 2011). Flock-fishing usually ceas-

es in early July but may sometimes contin-
ue until early autumn, when both adults and
young of various age participate. The fish-
ing flocks, which mostly contain anything
from 15 up to a hundred grebes, roam wide-
ly across the c. 3 km? lake, both on the open
water and along the its reed-fringed Phrag-
mites australis margins. Particularly during
periods of intense diving activity, probably
indicative of the presence of a fish shoal,
the flocks become very dense. In these situ-
ations, attempts at intraspecific kleptopara-
sitism sometimes occur.

Great Cormorants may fish in flocks
numbering from a few individuals to many
thousands (van Eerden & Voslamber 1995)
in both limnic and marine habitats (Brown
et al. 1982, Sellin 1986, Grémillet et al.
1998). At Lake Krankesjon, flock-fishing
occurs predominantly during late summer
— early autumn. Birds leave the night roost
in the morning for a first fishing session.
They then return to the roosting trees but fly
out to fish again later during the day. Dur-
ing September 2011, numbers were usually
around 30 to 80, but in August and Septem-
ber 2012 more than 200 cormorants were
present.

Data collection

In 2011, data on the frequency of attempt-
ed kleptoparasitism in Great Crested Grebe
flocks were collected at Lake Krankes-
jon during May — June. Fishing flocks en-
gaged in at least moderately active diving
were measured with a stopwatch during pe-
riods lasting 2 min 48 s — 44 min, for a total
of slightly more than 11 h. Moderate diving
was defined as roughly half of the individ-
uals being under water at any one moment,
while during intense diving often fewer than
20% of the birds were simultaneously pres-
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ent on the surface. Cormorants were moni-
tored continuously using the same method
for 2 min 35 s — 40 min, for a total of 6 h
10 min during September 2011 and August
2012.

Additional data on kleptoparasites’ suc-
cess rate were collected during all years
2007-2012. Most observations of both
Great Crested Grebes and Great Cormorants
were made from either of two bird obser-
vation towers, one on the southern and an-
other on the eastern shore of the lake, us-
ing a Carl Zeiss® Diascope 85 T*FL with a
20-60x ocular. Distances were often long,
which means that attempts to steal small,
quickly swallowed fish mostly could not be
seen. However, data below on parasitism
frequency refer to cases where a grebe or
cormorant had captured a large fish (relative
to its gape size) that took long to swallow.
Because both species foraged in dense, co-
ordinated flocks, it is unlikely that any such
kleptoparasitic attempt was missed.

To deal with the problem of zero obser-
vations during some observation periods,
the number of ‘grebe hours’ and ‘cormo-
rant hours’ was calculated, i.e. the duration
of each observation period times the number
of birds in the flock. These numbers were
then summed for each species over all ob-
servation spells and the total number of re-
corded kleptoparasitic attempts was related
to these figures.

Results

Great Crested Grebe

Kleptoparasitic attempts were rare. Over-
all only 0.138 attempts h"' grebe! were re-
corded (N = 96 kleptoparasitic attempts in-
volving large fish). Also the kleptoparasites’

success rate was low. In 93 out of 119 klep-
toparasitic attacks recorded, the bird that
had captured the fish also managed to swal-
low it (80%), and in only five cases (4%) the
fish was with certainty lost to a kleptopara-
site. However, in as many as 21 cases (16%)
there was uncertainty about who eventually
got the fish. To these data should be added 35
instances when a grebe with a large fish left
the flock either before being attacked, or at
least without being pursued, and swallowed
its fish without being harassed. On four oc-
casions large fish were simply dropped af-
ter a grebe had spent considerable time un-
successfully trying to swallow it. In no case
were (the few) attacks on birds with small
fish successful.

A few Kkleptoparasitic attacks were very
fierce; on one occasion the parasite even
climbed the back of the fleeing victim (as
frequently seen in flock-fishing Common
Mergansers and Great Cormorants, pers.
obs.). Often a bird was attacked by several
grebes, either simultaneously or in succes-
sion. Once the fight over a big Roach Ruti-
lus rutilus lasted for at least five minutes af-
ter which the host gave up its attempts at
swallowing it and dropped the fish which
then wandered between several grebes un-
til finally ignored.

Grebes used essentially two methods to
evade attacks from kleptoparasites, to rush
(or ‘flight-rush’, a combination of run-
ning and flying) or to dive, but true flights
of up to 50 m were observed three times.
Flight-rushes were from 5 — 6 m up to ¢.40
m long. Also the kleptoparasite sometimes
flight-rushed after the host but more often it
dived and shortly afterwards surfaced close
to the host which then made a new attempt
to escape.
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Great Cormorant

Kleptoparasitic attempts were relatively ra-
re with a mean of 0.386 attempts h"' cormo-
rant! (N = 163 attempts). Cormorants that
had captured a large fish occasionally flew
outside the flock to swallow it without be-
ing harassed. Mostly, however, cormorants
surfacing with a large fish were instantly
attacked by one or more conspecifics and
sometimes a long fight over the fish ensued.
Out of 123 kleptoparasitic attempts, the at-
tacked cormorant managed to swallow its
fish in 92 (75%), in four the fish was with
certainty lost to a kleptoparasite. Howev-
er, in as many as 24 instances the outcome
could not be ascertained (in the remaining
three cases the fish presumably escaped).
The success of kleptoparasites was also es-
timated for small and medium-sized fish
(roughly 6 — 12 cm). Such attempts were
very common when a flock was diving in-
tensively, apparently following a shoal of
young Roach. In 264 such attempts, a cor-
morant just once lost the fish (which proba-
bly escaped).

Discussion

The risk of losing a large fish to a conspecif-
ic kleptoparasite was low on a per bird ba-
sis among both Great Crested Grebes and
Great Cormorants at Lake Krankesjon. Pro-
vided each individual suffered an equal risk
of being attacked (observations indicate that
juvenile cormorants may be more likely to
lose fish (Lekuona & Campos 2003, J. Bru-
un pers. comm.), this risk would amount
to only one attack per individual and sev-
en hours of active fishing in the Great Crest-
ed Grebe and about one attack per two and a
half hours in the Great Cormorant. Consid-

ering that only about 20% of kleptoparas-
tic attempts were successful, a grebe would
only risk losing its fish once every 35 hours
of fishing and a cormorant once every 12
hours (at most, because in 35 instances in
the grebe and several in the cormorants, a
bird with a big fish left the flock and ingest-
ed it unattacked). The conclusion, therefore,
is that intra-specific kleptoparasitism prob-
ably is a very minor cost of engaging in
flock-fishing.

Both grebes and cormorants surfac-
ing with small and quickly swallowed fish
sometimes made a short forward leap, ap-
parently to avoid being attacked, or they
simply turned the back towards poten-
tial kleptoparasites. However, grebes with
small fish were usually not attacked. In cor-
morants, when attacks on birds with small
fish occurred, they were very brief and none
was successful. This contrasts with the re-
sults of Lekuona and Campos (2001), who
found that nearly half of the fish lost to klep-
toparasites in Great Cormorants were less
than 14 cm long and 4% were less than §
cm. This difference between the two stud-
ies is intriguing. One possibility could be
that the species of fish taken in their study
were more difficult to swallow (because of
spines or body form), but the data they pres-
ent on handling times do not support this
explanation. At Lake Krankesjon, the main
identified prey of both species was Roach,
although Common Bream Abramis brama
was occasionally taken by cormorants.

As shown in several studies, a host’s risk
of being kleptoparasitized increases with
prey size and/or prey handling time (e.g.
Brockmann & Barnard 1979, Ratcliffe et al.
1997). However, a large prey is also more
valuable to the host than a small prey and
therefore worth defending more strong-
ly, which may explain the low success rate
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of the kleptoparasites found here. With the
low success rate of kleptoparasites observed
in the present study, one may ask why in-
traspecific kleptoparasitism occurs among
these piscivorous species. The likely answer
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