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Diel rhythms of tick parasitism on incubating African penguins 

DAVID CAMERON DUFFY and AUGUSTA DATURI Percy FitzPatrick Institute 
of African Ornithology, University of Cape Town, Rondebosch, South Africa 

ABSTRACT. 1. Ticks (Ornithodoros capensis Neumann) were most 
abundant on incubating host African penguins (Spheniscus demersus Lin
naeus) at 24.00 hours and least abundant during 09.00-12.00 hours during 
4 day periods in May and October at 3 h intervals. 

2. Ticks were three times as abundant in May, the start of the breeding 
season, as in October, at its end. 

3. Air temperature and humidity appear less important than light levels 
in determining tick activity. 

4. The degree of tick parasitism of breeding seabirds is best studied at 
night. 
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Introduction 

Ticks can adversely affect the breeding ecology 
of colonial seabirds by causing nest desertions, 
by excluding mated pairs from otherwise suit
able nesting sites, by contributing to chick mor
tality and through tick-borne diseases (e.g. 
Duffy, 1983; Nuttall, 1984). The study of tick 
populations may be difficult because although 
some birds nest on soft substrata or construct 
nests of material which can be sorted by hand or 
Burlese funnel, to allow quantitative assessment 
of tick numbers (Southwood, 1978; Duffy, 
1983), other birds nest in rocky or herbaceous 
habitats where ticks take refuge in crevices and 
substrates cannot be sampled. Quantitative 
assessment of tick numbers can be attempted 
using catch per unit effort searches or chemical 
attractants, but both methods present problems. 
Search effort may vary with habitat or observer, 
and aerosol attractants may not work well in 
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windy, ammoniacal colonies. Direct counts of 
ticks feeding on birds may be used as a relative 
index of population size or used to estimate 
population size if the duration and frequency of 
feedings are known. The accuracy of direct 
counts would also be influenced by any diel 
rhythms in the activity of the ticks. If such 
rhythms existed, counts would have to be taken 
at the same time of day in the cycle. 

We report here on a diel cycle in the numbers 
of the argasid tick, Ornithodoros capensis 
Neumann, on incubating African penguins, 
Spheniscus demel'sus Linnaeus, at a breeding 
colony on Marcus Island, 33°03'S 17°58'E South 
Africa, and attempt to correlate tick activities 
with temperature, relative humidity. and light
levels. 

Methods 

Counts were made at six nests every 3 h from 
18.00 hours on 22 May 1984 to 09.00 hours on 25 
May 1984 and at eleven nests from 18.00 hours 
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on 26 October 1984 to 15.00 hours on 29 October 
1984. Ticks were counted only on the faces of 
incubating birds where ticks are easily observed 
with minimal disturbance. Ticks generally attach 
to the head region, probably to avoid removal by 
the preening bird (Clay et al., 1985). One of the 
nesting pair was marked on the breast with picric 
acid for identification. Birds were not otherwise 
handled in order to reduce disturbance of both 
birds and ticks. Counts at night were made using 
a flashlight. African penguins on Marcus Island 
usually have incubation spells of 1~2 days 
(Cooper, 1980) so different birds were present at 
different times in the counts. When both adults 
were present, ticks were counted on both birds. 
Air temperature and relative humidity were 
measured 2 m from the ground at the regular 
weather station at Port Control, Saldanha Bay 

Harbour, 3 km from the study site. Data on 
hours of darkness came from a nautical almanac 
(Anon., 1984). 

Tick numbers are presented here as relative 
abundances (number of ticks per individual 
penguin examined in each 3 h sample period). 
The relative abundances of ticks on newly 
returned adults, those not present in the pre
vious two samples, were compared with relative 
abundances made at the same time on adults 
which had been present in the previous sampling 
period. 

Results 

The relative abundance of ticks on incubating 
penguins showed a strong diel pattern (Fig. 1). 
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FIG. 1. Diel patterns of relative abundances (solid lines) and coefficients of variation (dashed lines) of ticks 
on incubating African penguins on Marcus Island in May and October 1984. 
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TABLE 1. Numbers of ticks on newly-returned birds and on birds present at nest 
sites in October and May. 

Time Returned Present 
----- -------(hours) 
No. No. of ticks No. No. of ticks 
of birds 

x 

October 12.00 3 0.33 
12.00 5 0.4 

May 12.00 1 1.0 
18.00 1 1.0 
21.00 5 0.8 
24.00 1 1.0 

In both May and October maximum relative 
abundance occurred at 24.00 hours. In October 
the minimum relative abundance occurred at 
12.00 hours, but in May it occurred at 09.00 
hours. Coefficients of variability of ticks per bird 
examined were lowest at 06.00, 21.00 and 24.00 
hours in October and 06.00 and 21.00 hours in 
May (Fig. 1). Most tick activity took place dur
ing darkness (sunset to sunrise, 19.10-05.55 
hours, in October, and 17.53-07.36 hours in 
May). Tick relative abundances were 3-4 times 
higher at night than during the day. Relative 
abundances in the two sampling periods were 
not significantly correlated (r=0.35; n=8; 
P>(l.05), and tick relative abundances in Octo
ber were approximately one-third those in May 
(Fig. 1). 

During the study periods the mean May 
temperature was 21.9±3.68°C (n=29) and 
16. 7± 1.1 °C (n=24) in October. Both days were 
clear with no precipitation. October 1984 was 
colder (mean maximum 17.9°C, mean minimum 
10.7°C) than May, mean maximum 18.7°C; 
mean minimum 12.3°C) but October 1984 had a 
total rainfall of only 44.7 mm, while the May 
total was 71.2 mm (Meteorological Office, 
Department of Transport, Pretoria). 

Only fifteen birds returned to their nests dur
ing the 3 day sample periods in October and ten 
in May. There was no apparent difference in the 
relative abundance of ticks between returning 
birds and birds already present on the nest, when 
the data are analysed by 3 h periods (Table 1). 

Air temperature showed no significant cor
relation with number of ticks per penguin in May 
(r=0.150, n=24, P>0.10) and October 
(r=0.079, n=24, P>0.10). Tick numbers per 
bird exhibited a negative but not significant cor-

SD 
of birds 

SD x 

0.58 31 0.03 0.18 
0.55 30 0.31 0.59 

11 0.36 0.67 
18 0.55 0.98 

0.84 15 0.67 1.05 
18 1.00 1.64 

relation with humidity in May (r= -0.252, 
n=24, P>0.10) and October (r= -0.357, n=24, 
P>O.lO) 

Discussion 

Numbers of the tick (Ornithodoros capensis) on 
incubating adult African penguins showed 
strong diel patterns. Ticks were least abundant 
during the day and most abundant at 24.00 
hours, but the lowest variation in tick numbers 
occurred at 06.00 and 21.00-24.00 hours. 
Daytime counts would underestimate maximum 
tick parasitism on penguins by at least a factor of 
3 and tend to be more variable than nocturnal 
counts. These results suggest that counts of ticks 
on African penguins are best done at night. If 
this is true for other ticks and their seabird hosts, 
then the usual pattern of diurnal fieldwork by 
seabird biologists is likely to provide little infor
mation on the importance of tick parasitism in 
seabird colonies. Similarly, veterinary investiga
tion of diseases and parasites of captured 
penguins must be conducted when the vectors 
are most likely to be active (ct. Beier & 
Stoskopf, 1980). 

African penguins forage during the day and 
are on or near their nest sites during the night 
(Wilson, 1985a). Ticks which attach to a host 
and drop off before daylight would thus ensure 
that they would not go to sea with their hosts. 
Such adaptations of ticks to activity patterns of 
their hosts are common (Belozerov, 1982). 

African penguins breed throughout the year, 
with peak nesting in autumn-winter (Cooper, 
1980; Duffy et at., 1984; Wilson, 1985b). Parasi
tism was heavier in the May sample at the start of 
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the peak winter breeding season than in Octo
ber, near its end. Although temperatures are 
cooler and rainfall heavier during the winter, 
other tick species can survive more extreme win
ter conditions than those on Marcus Island (e.g. 
Murray & Westjens, 1967), but, even on Mar
cus, tick activity may be restricted by cool tem
peratures, wet guano and flooding. Annual 
patterns of parasitism by O. capensis on African 
penguins may be a tradeoff between peak host 
availability in winter and better environmental 
conditions in summer. Monthly sampling of ticks 
at nests and laboratory studies of tick diet pat
terns and diapause (cf. Howell, 1976) will be 
necessary to examine the relative importances of 
various environmental factors on tick numbers. 
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