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up to 3 h (Fig. ld). The simplicity and flexibility of 
this technique, combined with the high quality of its 
results, are singular advantagesß and much needed in 
developing avian cytogenetic studies. 

I thank Dr. D. Coates and Dr. R. Schodde for help- 
ful comments. 
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Formerly, there was a tendency to neglect the ef- 
fect of ectoparasites on social birds. It now is being 
realized that such parasites may precipitate colony 
desertion and so have powerful short-term effects on 
colonial seabirds (Feare 1976; King et al. 1977a, b; 
Duffy 1983), may influence nesting behavior (Hous- 
ton 1979), and may maintain variability in popula- 
tions subject to sexual selection (Hamilton and Zuk 
1982). 

Allopreening, the behavior whereby one bird 
preens anotherß is one means by which ectoparasite 
burdens could be reduced. Goodwin (1983) consid- 
ered the function of allopreening to be the removal 
of ectoparasites but provided no substantiation. Oth- 
er authors either implicitly (Welty 1982) or explicitly 
(Harrison 1965) doubted that allopreening was of 
value for plumage maintenance, and considered the 
behavior primarily served sexual or social purposes 
(Simmons 1967, Gaston 1977). Similar uncertainty 
surrounds the role of allogrooming by mammals (Bell 
and Clifford 1964, Sparks 1967, Jolly 1972, Broom 
1981). 

The degree of uncertainty surrounding the func- 
tion of avian allopreening is due, in large part, to the 
lack of any demonstration that allopreening actually 
reduces the ectoparasite load of wild birds. Ticks are 
conspicuous ectoparasites of penguins. I compared 
parasite loads of paired penguins that are allo- 
preened and unpaired penguins that are not, to show 
that allopreening does reduce the parasite load. 

I studied two colonial penguin speciesß the Maca- 

• Present address: Department of Zoology, Downing Street, Cam- 
bridge CB2 3EJ, United Kingdom. 

roni (Eudyptes chrysolophus) and the Rockhopper (E. 
chrysocome), that breed on Marion Island (46ø53'S, 
37ø52'E). The Macaroni Penguin colony studied was 
at Kildalkey, a large expanse of stony ground hold- 
ing about 195ß000 pairs (FitzPatrick Inst. unpubl. data). 
Rockhopper Penguins were studied in the vicinity of 
the island's meteorological station, where the birds 
nest in small colonies (ca. 100 pairs) among boulders 
a few meters above high tide. Both areas have nu- 
merous moist cracks and rocky crevices to which the 
ticks (Ixodes uriae White) can return after feeding on 
their penguin hosts. 

Penguins were first caught in mid-February 1984 
when the colonies contained adults in seagoing 
plumage, well-grown chicks, and molting birds. Some 
molting birds were immatureß as judged by their short, 
drab head plumes. All birds were caught by hand 
and examined thoroughlyß and any ticks discovered 
were counted. The ticks were mostly adult females 
and nymphs. 

Further counting was done at the end of March 
(Macaroni Penguin) or in mid-April (Rockhopper 
Penguin) at a time when all birds were molting and 
when it was easy to see which birds were single and 
which were paired. Paired birds stood very close, if 
not in actual contact, allopreened each other, and act- 
ed in concert to display aggressively to intruding 
penguins. It was possible, therefore, to sample both 
single and paired birds. The selection ensured that 
the birds in the two groups were at the same stage 
of molt, because this influences the tick load (Murray 
and Vestjens 1967ß pers. obs.). Control for location 
was achieved by catching paired and single birds 
within a few meters of each other. The ticks on the 

head and neck of the penguins caught then were 
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counted. Ticks could be found only on the head and 
neck of the adults. 

On 16 April 1984 a Rockhopper colony was watched 
for 4 1-h sessions starting at 0655, 0856, 1215, and 
1447 GMT. In each session 4 or 5 pairs and 5 single 
Rockhopper Penguins were watched. Because the 
birds were unmarked, I could not be certain exactly 
how many birds were watched in the course of the 
day; judging by the birds' locations, the total was 
probably 25-30. Each preening or allopreening bout 
was timed. Allopreening was directed exclusively at 
the head and neck. This concentration on areas that 

are difficult or impossible for a bird to reach by itself 
is normal (Harrison 1965, Hudson 1979). No allo- 
preening was directed toward neighbors (cf. Birk- 
head 1978). Each instance of head scratching (using 
a foot) during a preening bout was recorded. 

In mid-February all of 5 molting Rockhopper Pen- 
guins bore ticks, whereas 0 of 5 adults in seagoing 
plumage did so (Fisher exact test, P < 0.01). Three of 
5 chicks had ticks, although these ticks appeared less 
fully engorged than those on molting penguins. The 
parent penguins, when allopreening their chicks, 
might have removed ticks before the ticks became 
fully engorged. 

A similar pattern was observed in Macaroni Pen- 
guins. Ten of 14 molting birds bore ticks, whereas 0 
of 12 adults in seagoing plumage did so (X2• = 13.93, 
P < 0.001). Six of 17 chicks carried ticks. I conclude 
that ticks particularly infest molting penguins. 

In late March ticks were found on 19 of 20 un- 

paired molting Macaroni Penguins but on only 8 of 
20 paired penguins (X2• = 13.79, P < 0.001). The me- 
dian number of ticks counted on unpaired birds was 
5 (range 0-51) and on paired birds 0 (range 0-20; 
median test, P < 0.01). A mean is not an appropriate 
measure of infestation level because the number of 

ticks on different host penguins followed an aggre- 
gated distribution typical of such parasitic infesta- 
tions (Hassell and May 1974). 

In mid-April ticks were found on 17 of 20 unpaired 
molting Rockhopper Penguins but on only 6 of 20 
paired birds (X2• = 12.38, P < 0.001). The median 
number of ticks counted on unpaired birds was 3 
(range 0-33) and on paired birds 0 (range 0-5; me- 
dian test, P < 0.01). 

There was no significant diurnal variation in the 
amount of autopreening. The mean time in each hour 
spent preening (excluding allopreening) was 8.03 + 
6.80 (SD) min (n = 38) by paired Rockhopper Pen- 
guins and 12.70 + 9.56 min (n = 20) by unpaired 
penguins. This difference was not quite significant 
(t = 1.94, P = 0.06). If allopreening, which occupied 
2.03 + 2.20 min/h (n = 38), is added to the preening 
time of paired birds, then the difference is much re- 
duced. Ninety-eight percent of the allopreening was 
mutual, with both members of the pair preening each 
other at the same time. 

Every instance (n = 41) of head scratching by 

Rockhopper Penguins was noted during 34 bird-hours 
of observation of paired birds and 17.5 bird-hours of 
observation of unpaired birds. If the two classes of 
penguin scratched equally often, 27.1 head scratches 
by paired birds and 13.9 by unpaired would have 
been observed. In fact, 17 head scratches by paired 
birds and 24 by unpaired birds were seen, which was 
significantly different from expectation (X2• = 11.03, 
P < 0.001). 

Paired Macaroni and Rockhopper penguins were 
more frequently free of ticks than were their un- 
paired neighbors within the colony. This difference 
was not due to differences of season, of location with- 
in the colony, or of stage of molt. The present data 
do not rigorously exclude the possibility that pen- 
guins prefer to pair with lightly infested partners 
and that the heavily infested birds remain unpaired 
because of their heavier tick infestation. This possi- 
bility is improbable, however, because birds come 
ashore to molt in seagoing plumage (i.e. uninfested; 
pers. obs.). They then remain single or join a partner. 
The two birds of a pair are commonly at about the 
same stage of molt and remain together for the du- 
ration of the molting period (Richdale 1951). Thus, 
the division of the penguins into paired and un- 
paired categories occurs before the period of heaviest 
tick infestation, in the middle of the molt. 

Accordingly, the difference in the tick load of 
paired and unpaired penguins can be attributed to 
allopreening. Paired Rockhopper Penguins spend 
about 3% of their time allopreening. This activity is 
directed exclusively to the head and neck, the parts 
of the body where ticks are found. Presumably to 
compensate for the lack of allopreening, unpaired 
Rockhopper Penguins use their feet more often to 
scratch their tick-infested heads. 

In reviewing allopreening, Cullen and Ashmole 
(1963) and Harrison (1965) recognized that the be- 
havior is particularly developed in bird species where 
individuals are forced into close proximity. Such 
conditions facilitate transfer of ectoparasites from one 
individual to another. Assuming that such parasites 
are harmful rather than beneficial (none of the pen- 
guins studied appeared unhealthy), there will be se- 
lection for the individual whose individual distance 

(Conder 1949) is breached to allow allopreening rather 
than to act aggressively. Reciprocation of allopreen- 
ing is made feasible by the very nature of the behav- 
ior and by the fact that the birds most likely to be 
forced into close proximity, namely mates, probably 
recognize each other as individuals. Thus, I suggest 
that allopreening initially evolved because it unique- 
ly combined cleansing and social functions. The 
cleansing role persists in the penguins investigated 
in this study, but other roles may have developed 
greater importance in the course of other species' be- 
havioral evolution (Selander and La Rue 1961). 

Scientific research at Marion Island was carried out 

under the auspices of the South African Scientific 
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