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In the early 1970s Edman, Kale and Webber published a 
series of papers (by various combinations of authors, 197 1, 
1972.1974) detailing the defensive behavior of caged birds 
and mammals exposed to biting mosquitoes. The authors 
showed conclusively that, under large, outdoor, cage con- 
ditions: (1) vertebrate species differ greatly in their toler- 
ance of mosquitoes, and (2) host defensive behavior is an 
important regulator of mosquito blood-feeding success. 
These studies emphasized herons and in 1977, Maxwell 
and Kale published data on the anti-insect behavior of 
some of the same heron species under natural conditions. 
While essentially confirmatory, their observations near an 
island rookery in the estuarine Indian River near Vero 
Beach, Florida, were from a location and time when mos- 
quito annoyance was minimal. 

Data presented in these previous reports support the 
suggestion that in different species of herons, the birds’ 
defensive behavior against mosquitoes may be related to 
their foraging posture (Meyerriecks 1960: 149). Active in- 
sect-eating herons (e.g., Cattle Egret, Bubulcus ibis) are the 
most defensive (repelling up to 90+ percent of attacking 
mosquitoes), whereas passive (i.e., stand-and-wait) fish- 
eating species (e.g., Black-crowned Night Heron, Nyctic- 
orax nycticorux) that forage in early evening are the most 
tolerant (allowing up to 90+ percent oflanding mosquitoes 
to blood-engorge). Active fish-eating species such as the 
Little Blue Heron (Egretta caerulea) are somewhat less 
defensive than the insect-eating species; passive day-feed- 
ers such as the Green-backed Heron (Butorides striatus) 
are somewhat less tolerant than night-feeding herons. Still, 
the Little Blue Heron must be classified as a relatively 
intolerant species and the Green-backed Heron as a rel- 
atively mosquito-tolerant species. Both these herons may 
be found foraging in the same habitat at the same time of 
day-thus making field observations more comparative. 
We now report recent observations of these two species 
from the Florida Everglades, which further validate earlier 
laboratory observations of heron defensive behavior against 
mosquitoes. 

We made our observations between 1O:OO and 14:OO on 
7-8 January 1983 at Mrazek Pond and along the Bear 
Lake canoe trail, both near Flamingo in the Everglades 
National Park. All observations were made with the aid 
of 8x binoculars. Owing to a warm and unusually wet 
December, mosquitoes (almost exclusively Aedes tuenio- 
rhynchus Weidemann during the day) were extremely 
abundant in coastal areas of the park. On shaded dikes 
within mangrove swamp, they landed on us at a rate often 
exceeding lOO/min. This mosquito flies primarily during 
crepuscular periods (Bidlingmayer 1964) but hosts enter- 
ing its shaded daytime resting habitat are opportunistically 
attacked by blood-hungry females. 

Little Blue Herons, although not the most defensive 
heron studied in the laboratory, were in the group that 

acted most intensely against mosquitoes, preventing most 
attacking mosquitoes from obtaining a blood meal. In one 
of our previous studies, they made about 46 defensive 
movements per min and allowed less than 25% of 300 
attacking mosquitoes to feed (Webber and Edman 1972). 
In the Everglades, we observed an undisturbed adult Little 
Blue Heron actively foraging for small fish in a shallow 
tidal pool under a canopy of red mangroves. During the 
few minutes we were able to watch this bird, both the 
heron and the observers were attacked by numerous mos- 
quitoes (presumably all Ae. tueniorhynchus). When not 
chasing after and capturing fish, the bird was constantly 
defending itself, primarily by shaking its head, fluffing its 
entire plumage and using its bill to peck at and rub mos- 
quitoes from its upper legs and body. We did not see any 
mosquitoes successfully engorging on this bird. In the lab- 
oratory, roosting Little Blue Herons engaged in a great 
deal of foot-slapping and foot-stamping behavior (Webber 
and Edman 1972) but these defensive behaviors were not 
observed in this particular field situation, presumably be- 
cause the bird was foraging in water ca. 2-3 cm in depth. 

Green-backed Herons were relatively tolerant of mos- 
quito annoyance in our previous cage studies. Their de- 
fensive movements consisted mainlyofmild head-shaking 
(63% of total defensive activity). Both the frequency (11 
per min) and intensity of anti-mosquito behavior were 
lower than in the Little Blue Heron (Webber and Edman 
1972). Over 50% of 300 attackina mosauitoes generally 
obtained a blood meal in these outdoor cage exp&iments. 
At the edge of Mrazek Pond, we observed for several min- 
utes an adult Green-backed Heron fishing from a red man- 
grove branch just above the water. The bird crouched 
quietly in a striking position waiting for a fish to come 
within range, and it captured several fish while we watched 
it. Between strikes at fish, it tolerated attacks from many 
mosquitoes. We could see mosquitoes resting on branches 
around the bird as well as landing, probing, and feeding, 
principally on the bird’s head, legs, and feet. The only 
defensive movement was a frequent slight sideways tossing 
ofthe head accompanied by an eye-blink that caused some 
of the mosquitoes sitting about the head to take temporary 
flight, but they soon landed and resumed probing. Mos- 
quitoes that had started to engorge appeared undisturbed 
by this head movement unless they were sitting directly 
on the eyelid. Occasionally the bird would flip its tail but 
this was probably not a defensive movement. Also, the 
heron temporarily performed other defensive movements 
immediately after capturing a fish and before again as- 
suming the watching stance. These included a more ag- 
gressive tossing of the head, rubbing the legs with the bill, 
and mild foot-stamping. Nonetheless, we saw many en- 
gorged mosquitoes feeding on the bird and resting on near- 
by vegetation. 

These field observations strengthen earlier laboratory 
comparisons of avian defensive behavior. Furthermore, 
they fortify the argument that the tolerance level of dif- 
ferent herons to mosquitoes is associated with their spe- 
cific mode of foraging and the latitude for extraneous 
movement that is allowable without jeopardizing the rate 
of capturing prey. 
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Birds of various species follow army ant raids to prey upon 
organisms flushed by the ants (studies reviewed in Willis 
and Oniki, Annu. Rev. Ecol. Syst. 9:243-263, 1978). Here 
we report on birds seen at the raids of one colony of the 
army ant Eciton burchelli near Ixtapa, Guerrero, Mexico 
(17”40’N, 10 l”4O’W). Our observations are of interest be- 
cause no ant-following specialists occur this far northwest, 
and ant-following birds have seldom been studied in Mex- 
ico (Sutton, Condor 53:16-18, 1951 from Tamaulipas; 
Hardy, Condor 76:102-103, 1974 from Nayarit; Willis 
[pers. comm.] from Nayarit and Sinaloa). 

We observed the ant colony and attendant birds from 
08:OO to 17:OO on 24-25 January 1983. The study site was 
a semideciduous forest with a poorly developed under- 
story on karst topography (elevation 250 m). The army 
ants conducted active raids from dawn until mid-day, and 
resumed from mid-afternoon until dark. No raiding ac- 
tivity took place during a mid-day “siesta” (see Schneirla, 
Proc. Am. Philos. Sot. 87:438-457, 1944), when the ants 
returned to their bivouac. To minimize disturbance of the 
birds, we stayed well behind or to the side ofthe ant swarm. 
The birds were foraging vigorously, and our presence did 
not seem to disturb them. 

A total of seven species were observed feeding at the 
swarm over two consecutive days (see Table 1). On neither 
day were birds present at the swarm during the afternoon 
raids. Five of the six species seen one day were not present 
the next day, which suggests that the birds were oppor- 
tunistic in their use of the ant swarms as food resources; 
ant-following specialists will follow a single ant swarm 
throughout an entire day, and over the course of many 
days (Willis and Oniki 1978). To the best of our knowl- 
edge, three of these species have not been previously re- 
ported at ant swarms: Lesser Ground Cuckoo, Hermit 
Thrush, and Wilson’s Warbler. Other species of cuckoos, 
thrushes, and wood warblers, however have been observed 
at army ant swarms (Willis and Oniki 1978). 

Willis and Oniki (1978) described the division of avian 
foraging zones around army ant swarms in Panama: a 
central zone (A) is richest in flushed prey and is occupied 
by a large dominant species; the surrounding zone (B) has 

MEYERRIECKS, A. J. 1960. Comparative breeding behav- 
ior of four species of North American herons. Publ. 
Nuttall Omithol. Club 2. 

WEBBER, L. A., AND J. D. EDMAN. 1972. Anti-mosquito 
behaviour of ciconiiform birds. Anim. Behav. 20:228- 
232. 

Department of Entomology, University of Massachusetts, 
Amherst, Massachusetts 01003. Received 23 March 1983. 
Final acceptance 22 July 1983. 

TABLE 1. Birds attending the morning raids of a colony 
of the army ant Eciton burchelli, near Ixtapa, Mexico. 

Lesser Ground Cuckoo R 1 0 
(Morococcyx erythropygus) 

Dusky-capped Flycatcher RorM 0 2 
(Myiarchus tuberculifer) 

Bright-rumped Attila R 1 0 
(Attila spadiceus) 

Swainson’s Thrush M 3 2 
(Catharus ustulatus) 

Hermit Thrush M 2 0 
(Catharus guttatus) 

Wilson’s Warbler M 1 0 
( Wilsonia pusilla) 

Fan-tailed Warbler R 1 0 
(Euthlypis lachrymosa) 

il R = resident throughout the year, M = migrant. 

fewer flushed prey and tends to be occupied by species of 
intermediate weight and dominance; a peripheral zone (C) 
is occupied by small or ground species. Although we saw 
no overt conflicts among species attending the ant raid, 
the positions and the foraging tactics of the birds differed. 
The Bright-rumped Attila occupied zone A, where it 
perched on twigs l-3 m high and dropped to the ground 
to capture animals fleeing from the ants. Its prey included 
a gecko (approximately 10 cm in length), a large scorpion, 
and many spiders. The Lesser Ground Cuckoo and the 
Swainson’s and Hermit thrushes remained on the ground 
in zones B and C. The Fan-tailed and Wilson’s warblers 
perched low (less than 1 m) or hopped on the ground in 
zone C. Dusky-capped Flycatchers occupied zone A, where 
they sallied from low perches after insects and spiders on 
the ground. A Summer Tanager (Piranga rubra) perched 
in zone C but we did not see it take prey at the swarm. 

Willis (Living Bird 5: 187-23 1, 1966) reported that mi- 
grant birds are subordinate to resident ant-followers, as 
inferred from their foraging position at an ant swarm and 
aggressive supplantings by other birds. Over a period of 
four years, he documented the percentages of migrant birds 
at swarms of Eciton burchelli on Barro Colorado Island, 
Panama; the average percentages ranged from a high of 
30% in October to near 0% in May. He suggested that 
further north, in the absence of specialized ant-followers, 
more migrants might occur at swarms of Eciton burchelli. 
The percentage of migrants at the ant raid we observed 
(both days combined) was indeed higher than those re- 
corded on Barro Colorado Island by Willis (1966). Con- 


