
SHORT COMMUNICATIONS 503 

HAWKS, C., AND C. ROSE. [EDS.], 1987. A preliminary their roles and future in biological research. British 
list of conservation resources for the care ofnatural Columbia Provincial Museum. Occas. Paoer No. 

25. history collections. Society for the Preservation of 
Natural History Collections, Nat. Mus. Nat. Hist., 
Smithsonian Inst., Washington, DC. 

JENKINSON, M. A., AND D. S. WOOD. 1985. Avian 
anatomical specimens: a geographical analysis of 
needs. Auk 102:587-599. 

JOHNSON, N. K., R. M. ZINK, G. F. BARROWCLO~GH, 
AND J. A. MARTEN. 1984. Suggested techniques 
for modem avian systematics. Wilson Bull. 96: 
543-560. 

MCKITRICK, M. C. 1985. Pelvic morphology of the 
kingbirds and their allies (Aves: Tyrannidae). Ann. 
Carnegie Mus. 54:275-317. _ 

NICHOLSON. T. D. 1986. Svstematics and museums. 
Science 23 1:442. . 

QUAY, W. B. 1974. Bird and mammal specimens in 
fluid-objectives and methods. Curator 17:9 l-104. 

RAIKOW, R. J. 1985. Museum collections, compar- 
ative anatomy and the study of phylogeny, p. 113- 
121. In E. H. Miller [ed.], Museum collections: 

WILLIAMS, S. L., AND C. A. HAWKS. 1987. History 
of preparation materials used for Recent mammal 
specimens, p. 21-49. In H. Genoways, C. Jones, 
and 0. Rossolimo [eds.]. Mammal collection man- 
agement. Texas Tech Univ. Press, Lubbock. 

WILSON, E. 0. 1986. Time to revive systematics. Sci- 
ence 230: 1227. 

WOOD, D. S., R. L. ZUSI, AND M. A. JENKINSON. 1982. 
World inventory of avian spirit specimens, 1982. 
American Ornithologists’ Union and Oklahoma 
Biological Survey, Norman, OK. 

ZINK, R. M., AND J. V. REMSEN. 1986. Evolutionary 
processes and patterns of geographic variation in 
birds, p. l-69. In R. F. Johnston [ed.], Current 
ornithology. Vol. 4. Plenum Press, New York. 

ZUSI, R. L., D. S. WOOD, AND M. S. JENKINSON. 1982. 
Remarks on a world-wide inventory of avian an- 
atomical specimens. Auk 99:740-757. 

TheCondor90:503-505 
0 The Cooper Ornithological Society 1988 

SCRUB JAY PREDATION ON STARLINGS AND SWALLOWS: 
ATTACK AND INTERSPECIFIC DEFENSE’ 

PAUL R. EHRLICH AND JOHN F. MCLAUGHLIN 

Department of Biological Sciences, Stanford University, Stanford, CA 94305 

Key words: Aphelocoma coerulescens; Cl$Swal- 
low: European Starling; interspeciJicdefense;predation; 
Scrub Jay. 

Jays are known to be important predators of both the 
eggs and nestlings of other birds, but attacks on adults 
or juveniles capable of competent flight are rarely re- 
ported. On the campus of Stanford University, Santa 
Clara County, California, a Scrub Jay (Aphelocoma 
coerulescens) was observed repeatedly attacking a ju- 
venile European Starling (Sturnus vulgaris). When first 
observed, at 09:OO on 4 May 1987, the starling ap- 
peared disoriented. It flew at a height ofabout 1 m into 
the side of a building, dropped to the ground, but re- 
mained active. The pursuing jay immediately cornered 
the starling and pinned it to the ground with its feet. 
While leaning away from the starling to avoid jabs of 
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its bill, the jay repeatedly pecked vigorously at the 
starling’s head and shoulders with its bill. The sequence 
was interrupted by the intervention of an adult starling 
which chased the jay away from the juvenile, but the 
jay then returned and pursued the flying juvenile, 
catching it twice, pinning it as before, and hammering 
at it until the adult starling intervened each time. Groups 
of students interrupted the attack and all three birds 
disappeared. The entire sequence probably took less 
than 1 min. 

In a location about 50 m away on 8 May 1987 a 
second predatory interaction was observed. The be- 
havior of the jay and the juvenile starling was similar; 
the starling’s flight seemed clumsy, but it was impos- 
sible to determine whether this was because of its in- 
experience or a result ofinjury. In this case two or three 
Brown Towhees (Pipilo fuscus) intervened and tem- 
porarily drove off the jay. It returned to resume the 
attack, however, until an adult starling flew down from 
an adjacent live oak tree (Quercus agrifolia) and at- 
tacked the jay. The juvenile weakly flew several meters 
and was again pinned by the jay. The adult starling 
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had been lost from view, but two towhees and an Acorn to capture a Dark-eyed Junco (Bunco hyemalis) in flight 
Woodpecker (Melanerpes formicivorus) mobbed the jay and another caught a Pygmy Nuthatch (Sittapygmaeu) 
and terminated its attack on the juvenile starling; at in the same way (Carothers et al. 1972). In both cases 
this point the juvenile reached cover beneath parked the jay flew back to a perch to pluck and eat its prey. 
cars and no further attacks were seen. 

A third Scrub Jay predation event occurred at 12:OO 
on 28 May 1987 during observation of a Cliff Swallow 
(Hirundo pyrrhonota) nesting colony under eaves of a 
building at Stanford University, some 250 m from the 
site of the attacks on the starlings (Sunia Yang, pers. 
comm.). Alarm calls from the swallows attracted at- 
tention, and a jay and an adult swallow were seen falling 
together from roof height. After landing on the lawn 
below, the jay attacked the swallow in a manner similar 
to that described above: it pinned the swallow with its 
feet and hammered the swallow’s neck with a closed 
bill. Several swallows from the colony circled above 
the pair, but the jay persisted in its attack until the 
observer approached to within 2 m, at which point the 
jay released the swallow. The swallow immediately flew 
away with the jay in pursuit, but the faster swallow 
easily escaped. The jay returned to the colony several 
times but was greeted by swallow alarm calls on each 
approach, and it soon departed. 

Whether or not the same jay was involved in more 
than one ofthe attacks is not certain. There is, however, 
a very high density of Scrub Jays on the Stanford cam- 
pus, and the distance of the third attack from the other 
two makes the involvement of at least two jays prob- 
able. 

These interactions seemed noteworthy because of 
the persistent pursuit of flying birds by the jays, the 
use of their feet to pin the prey (as corvids often do 
with nuts-see Wilmore 1977, Angel1 1978), their lean- 
ing away from the starling to avoid the defensive thrusts 
of its bill, and the intervention of other species. The 
first three indicate that the predatory activities of Scrub 
Jays can be highly refined and extend well beyond nest 
robbing. The same is indicated by a report of a Scrub 
Jay attacking and capturing an immature female Her- 
mit Thrush (Catharus g&tutus) in flight (McLandress 
and McLandress 198 1). 

Similar behavior has been reported in other species 
of jays. A Blue Jay (Cyanocittu cristutu) has been ob- 
served on a branch holding a Purple Finch (Curpoducus 
purpureus) in its feet and striking the finch’s head with 
its bill (Downs 1958). Another Blue Jav was reported 
to attack a dust-bathing House Sparrow (Passer do- 
mesticus) in Pennsylvania, pecking it violently and 
eventually killing it, and carrying it in its feet to a tree 
to feed (Master 1979). A Blue Jay has also killed a 
Yellow-rumped Warbler (Dendroicu coronutu), but the 
details of the attack were not observed except that the 
prey was seen to be carried in the bill (Johnson and 

Gray Jays (Perisoreus canudensis) have also been ob- 
served carrying nestlings in their feet (Ouellet 1970). 

Thus the use of the feet for attacking birds capable 
of flight, and for transporting prey, seems widespread 
in jays. It is also reported in shrikes, but shrikes use 
their hooked bills to bite their prey (Cade 1967); the 
straight bill of the jay is more suitable for hammering. 
A Common Myna (Acridotheres tristis) nesting in Ev- 
erglades City, Florida, dragged a female Purple Martin 
(Prognesubis) out ofa nest hole in a martin box, pinned 
it with its feet, and pecked many times at its head. The 
martin writhed free (Susan Allen, pers. comm.). How- 
ever, when attacking birds, other passerines did not 
use their feet. Pearlv-eved Thrashers (d4uraaroDs fus- 
cutus) preying on White-crowned Pigeon-(C&&ba 
leucocephulu) nestlings in Puerto Rico use their bills 
and recoil from the defensive thrusts of the squabs in 
a manner similar to the jays-but did not employ their 
feet to pin their victims (Wiley and Wiley 1974). Brown- 
headed Cowbirds (Molothrus uter) attacking a junco in 
the snows of Arizona simply pecked at it (Roth 197 1). 

The responses of the adult starlings in the first two 
jay attacks may have been instances of parents de- 
fending their fledglings. The intervention of birds of 
other species in the jay attack on the second young 
starling may, like mobbing behavior in general, simply 
be a “move along” response to an obvious act of pre- 
dation (Curio et al. 1978) although jays behaving “nor- 
mally” are not mobbed by Brown Towhees or Acorn 
Woodpeckers. On the other hand, the starlings’ distress 
calls might have been confused with those produced 
by juvenile towhees or woodpeckers. 

We thank Susan Allen, Tony Angell, Jared Dia- 
mond, Anne Ehrlich, Stuart Pimm, Darryl Wheye, and 
two anonymous reviewers for comments. 
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Colonization is a critical element of biogeographical 
processes (MacArthur and Wilson 1967). However, 
even for the avifauna of the Galapagos Islands, which 
has been the focus of many studies of evolutionary 
change, speciation, and community structure (Grant 
1984a), the frequency of colonization remains poorly 
documented. Here we report on records associated with 
the El Niiio-Southern Oscillation (ENSO) event of 
1982-1983 for three bird species new to the GalLpagos. 
We suggest that such rare climatic events have an im- 
portant influence on the archipelago’s avifauna by in- 
creasing the frequency with which birds reach the ar- 
chipelago, disperse among the islands, and become 
successfully established. 

Between October 1982 and July 1983, the Galapagos 
Archipelago experienced unusually heavy rain and 
strong winds associated with an extraordinarily strong 
ENS0 event (Philander 1983, Grant 1984b). Many of 
the bioloaical effects of these conditions have been dis- 
cussed elsewhere (e.g., papers in Robinson and de1 Pino 
1985). We conducted field studies in the Galapagos 
between 31 December 1982 and 23 June 1983 on Gen- 
ovesa, a small isolated island in the northeast comer 
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2 Present address: Archbold Biological Station, Lake 
Placid, FL 33852-2057. 

ofthe archipelago (89”57’W o”1 S’N). Storms producing 
unprecedented rainfall occurred throughout this period 
(Grant 1984b, Curry 1985). We made additional ob- 
servations on Genovesa between 13 December 1983 
and 5 May 1984, and on several other islands in both 
1983 and 1984. Our fieldwork was part of continuing 
long-term studies of finch and mockingbird breeding 
biology begun in 1978. 

On 29 and 30 Januarv 1983. both of us observed a 
Black Tern, Chlidonias niger, flying over the beach and 
tidal lagoon below our camp on Genovesa, when it was 
hawking for insects over low scrub (mostly Cryptocar- 
pus pyriformus). In winter plumage, the bird was pre- 
dominantly white with a dusky nape, a small dark ear 
covert spot, and a slightly forked tail; these characters 
are visible in our photographs of the bird (copy on file, 
Division of Birds, Museum of Zoology, University of 
Michigan). A Common Tern (Sterna hirundo) present 
on the same days, also in winter plumage, was notice- 
ably larger. 

Our sightings coincided with a period of severe 
weather, with 109 mm of rain falling between 28 and 
30 January, strong winds from various directions, and 
unusually heavy surf. Both terns may therefore have 
been blown off course toward the Galapagos from their 
normal wintering range. The Black Tern is a common 
winter resident on the Pacific coast of Colombia (Hilty 
and Brown 1986) occurring more rarely south to Ec- 
uador (Butler 1979) and Peru as far south as Lima 
(Koepcke 1970, Parker et al. 1982). The sole previous 
record of this species for the Galapagos was a dead 
immature bird (Harris 1982). 

We observed at least two Rose-breasted Grosbeaks, 
Pheucticus ludovicianus, on Genovesa in 1983. On 12 
April, Stoleson saw a male, in winter plumage, with 


