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To investigate the validity of assumptions based on the parasite avoidance model, fifty-two male Sharp-tailed Grouse
(Tympanuchus phasianellus) collected in northern Ontario from six separate leks were examined. Ectoparasitic burdens
were recorded along with traits (feather damage, hematomas, body condition, body mass) and cues (territorial position,
age) which may be used by the female to discriminate among males for their parasite loads. Neither assumption of the
transmission avoidance model. was met. Little variation in ectoparasite number existed in the breeding population as a
whole or within individual leks. None of the traits or cues measured were correlated consistently with ectoparasitic bur-
dens. These results suggest that randomly mating females would, on “average,” mate with lightly infested individuals.
Therefore, benefit to a discriminating female Sharp- tailed Grouse would be negligible.
Key Words: ectoparasites, lek, Sharp-tailed Grouse, Tympanuchus phasianellus.

A lek can be defined as an area used for mating,
where males establish territories to form a cluster.
Females visit the lek for the sole purpose of mating;
resources  on  the  lek  (e.g.,  food)  are  limited.  Al-
though females have the opportunity to select any
one of the males present as a mate, they often show
unanimity in their choice of mate, selecting males
occupying  centrally  located  territories  on  the  lek
(Lumsden 1965; Kermott 1982). In this simple mat-
ing system, female mate-choice is theoretically based
only on the benefits derived from the male himself.

The “parasite” or “transmission avoidance” model
suggests that females prefer to mate with males with
low ectoparasite numbers to reduce the probability
of  becoming  infested  (Borgia  and  Collis  1990;
Clayton 1990). Two important assumptions of this
model are that enough variation in ectoparasite num-
ber per male exists in the breeding population (and
more  specifically  on  individuals  within  a  lek)  to
make mate choice worthwhile (Reynolds and Gross
1990), and that a trait or cue correlated with ectopar-
asitic  burden  facilitates  choice.  In  this  study,  we
determined if these assumptions of the transmission
avoidance model are valid by examining individuals
from leks of the Sharp-tailed Grouse (Tympanuchus
phasianellus).

Methods
Study sites were located in areas of muskeg near

Fort  Albany  (52°15’N;  81°35’W)  in  the  James  Bay
Region of northern Ontario. One researcher accom-
panied  several  Native  North  Americans  on  their
spring hunt for Sharp-tailed Grouse and examined
birds shot before they were processed for food.

Fifty-two males were examined from six separate
leks during the 1990-1992 breeding seasons.  The
numbers of birds obtained and the total numbers of
males at each lek were as follows: lek 1, 2 of 22; lek
2, 12 of 15; lek 3, 8 of 17; lek 4.:-Vof 1ID2lekes sligiok
19; and lek 6, 10 of 13. Leks 5 and 6 were observed
for 12 days during the morning display period prior
to  collection  to  record  copulations  by  individual
males.  Yearlings  were  differentiated  from  adults
using the characteristic of feather-wear (Ammann
1944). Males were scored in the field, before they
were collected, as occupying central vs. peripheral
territories. Central territories were defined as those
completely surrounded by other territories whereas
peripheral territories were unbounded on at least one
side (Kruijt and Hogan 1967).

Upon being shot, individuals were placed separate-
ly in plastic bags to prevent migration of ectoparasites
between hosts (Eveleigh and Threlfall 1976). A feath-
er-by-feather examination was conducted and ectopar-
asites were placed in 70 % alcohol for subsequent
identification  (Ash  1960;  Eveleigh  and  Threlfall
1976). Feather damage was assessed for each speci-
men with individuals being placed in one of three
categories: 0 (no damage to minimal); | (average
damage); 2 (severe damage) [Clayton 1990]. Cervical
apteria of each individual were assessed for presence
or absence of hematomas (Johnson and Boyce 1989).

Individuals  were  weighed  to  the  nearest  1.0  g
using  a  spring  scale  or  triple-beam  balance.  The
physical condition of each male was assessed using
an index based on the shape of pectoral muscle from
keel  to  sternum  (Macdonald  1962).  Condition  of
males was classified as follows: 0, in good condition
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(pectoral muscle distinctly convex and keel almost
imperceptible);  1,  in  average  condition  (pectoral
muscle flattened forming a planar surface between
keel and thoracic ribs); 2, in poor condition (pectoral
muscles concave and keel distinct). Spearman rank
correlation analysis (r.) was used to investigate the
relationship between ectoparasite number and body
mass among individuals of all leks.

Ectoparasite data, number of ectoparasites per
individual,  were  pooled  for  all  six  leks  and a  fre-
quency distribution was plotted. Frequency distribu-
tions, number of ectoparasites per individual, were
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constructed for individual leks at which more than
75% of males present on the lek were collected.

Data for ectoparasites were subjected to a Mann-
Whitney U test between central and peripheral males
for leks at which more than 75% of the males were
examined and for  all  leks  combined.  In  addition,
ectoparasite data for all  leks were subjected to a
Mann-Whitney U test to determine whether adults
and yearlings differed.

Results
Of the 52 birds examined, 40 were classified as
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FIGURE 1. Frequency distributions of ectoparasites on lekking Sharp-tailed Grouse: a (all six leks combined), b (lek 2), c
(lek 5), and d (lek 6).
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TABLE 1. A comparison of ectoparasite number per indi-
vidual male Sharp-tailed Grouse and its territorial location,
peripheral or central on leks, using Mann-Whitney U tests.

Ectoparasites
per Individual

N  x+SD  Ze
All leks

Peripheral  males  26  6+8  =2  37
Central  males  26  13+14

Lek 2
Peripheral  males  7  13+14  -1.07"S
Central  males  5)  18+8

Lek 5
Peripheral  males  8  4+3  -2.11°
Central  males  8  ees

Lek 6
Peripheral  males  4  #2  -0.54"s
Central  males  6  4+2

aSigmiticance of Z. *) P> 28: P< 0105

adults and 12 as yearlings. Males scored as occupy-
ing central territories, 50% (N = 26) of all individu- -
als, included only adult birds. The peripheral males,
however, consisted of 46.2% (N = 14) adults with the
remainder being yearlings.

Only two copulations were recorded during this
study, both by central males. One of those males was
infested with nine ectoparasites and the other had
five.  Neither  individual  had  the  least  or  greatest
number of ectoparasites in their respective leks; both
had infestations within the range found for other
birds at the same lek.

None of the sampled males had more than mini-
mal feather damage, even the most heavily infested
individuals. No evidence of hematomas were found
on any specimens examined. All lekking individuals
were Classified as being in good condition. Spearman
rank correlation analysis showed no significant rela-
tionship between ectoparasite number and body mass
(r=  0.04,  P=0.76).

Although  the  tick  Haemaphysalis  spp.  (Baum-
gartner 1939; Peterle 1954) and the louse Goniodes
spp. (Snyder 1935; Emerson 1951) have been report-
ed to infest Sharp-tailed Grouse, only the latter was
found on the specimens examined. The frequency
distribution for data from all the leks (Figure 1a),
illustrates the characteristic “hollow” curve type in
which most hosts have few parasites and most para-
sites are on only a few hosts (Eveleigh and Threlfall
1976).  Frequency  distributions  for  lek  2  and  5
(Figure  1b,c)  also  showed  the  hollow  curve  type
whereas data from lek 6 (Figure 1d) revealed low
rates of infestation for all individuals sampled.

Mann-Whitney U tests  showed that  individuals
possessing central territories had significantly more
ectoparasites than males occupying peripheral terri-
tories in lek 5 and in all leks combined (Table 1). On
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leks 2 and 6, there was no significant difference in
ectoparasitic burden between central and peripheral
males (Table 1). Ectoparasite number did not differ
significantly (P = 0.49) between adult and yearlings
males  for  all  leks  combined  (adults:  N  =40,
x=  10:65,  SD=  13.25;  yearlings?  N=
SD  =4.66).  Also,  it  is  noteworthy  that  peripheral
males (independent of age) harboured fewer para-
sites than central males.

Discussion
In the present study, it was found that during the

mating season, there appeared to be neither enough
variation in ectoparasites per male in the lekking
population, and more importantly, between individu-
als within a lek to benefit a discriminating female. If
females can randomly choose, on average, a mate
with  few  ectoparasites,  female  choice  against
ectoparasite-infested  males  is  of  no  real  benefit
(Reynolds  and  Gross  1990).  In  other  studies  of
lekking bird species, individual ectoparasitic burdens
were also found to be low (e.g., Snyder 1935; Peterle
1954; Andersson 1992). Studies which have shown a
mating  advantage  for  non-infested  males  (e.g.,
Borgia and Collis 1989) were limited methodologi-
cally because birds were not sacrificed for a subse-
quent feather-by-feather examination, and there is a
10% probability that individuals scored as uninfested
were really infested (Ash 1960). In other words, it is
difficult, to quantify ectoparasite loads without sacri-
ficing the birds, which is not always possible.

No traits, related to ectoparasite loads, which could
be used by discriminating females, were found in this
study.  Feather  damage  was  minimal.  Moreover,
feather damage would not be a good trait for assess-
ing ectoparasite burden because only basal and medi-
al regions are consumed by lice; thus, feather damage
is  not  readily  visible  (Clayton  1990).  Only  in  the
most severe cases do ectoparasites tatter plumage to
the extent that water repellency and insulation are
affected (Soulsby 1982).

No cervical lesions were found in this study, al-
though in Sage Grouse (Centrocercus urophasianus)
lice have been associated with hematomas (e. g.,
Johnson  and  Boyce  1989)  and  mating  success
(Spurrier et al. 1989). However, in other studies of
lekking grouse, ectoparasitic lesions have been report-
ed as rare (e.g., Peterle 1954; Gibson et al. 1991).

Lekking individuals in this study were all in good
condition which is not surprising as good health is
necessary in establishing and maintaining territories
on the lek (Kermott 1982). Ectoparasitic load was
not significantly  related to body weight although
such relationships have been reported in other stud-
ies (Snyder 1935; Eveleigh and Threlfall 1976).

Cues  consistently  correlated  with  ectoparasite
numbers  were  not  evident  in  the  present  study.
Although occupancy of central territories in Sharp-
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tailed Grouse leks has often correlated with male
mating success (e.g., Lumsden 1965; Kermott 1982),
in the present study, pooled data revealed that central
males had significantly larger ectoparasitic burdens
compared to peripheral individuals. Within individu-
al leks, only lek 5 showed a similar trend, with lek 2
and 6 showing no significant differences. Perhaps,
the relatively large number of individuals examined
from lek 5 had a disproportionate influence on the
Mann-Whitney U test, when all leks were combined.
Nevertheless, central males may sometimes show
higher parasitic burdens compared to peripheral indi-
viduals due to increased physical contact during the
breeding season, as a consequence of small territory
sizes (Lumsden 1965) increasing the chance of infes-
tation  (Ash  1960).  Also,  Borgia  and  Collis  (1990)
suggested that age-related grooming may be impor-
tant  in  controlling  louse  populations  in  birds,
decreasing loads being associated with increasing
age. This was not true with the sharptails studied
here as there was no significant difference between
ectoparasitic burdens on adult and yearling lekking
males.

In overview, it does not appear that the benefit of
reduced risk of ectoparasite transmission to female
sharptails during mating is a significant factor in mate
choice. However, females nonetheless should keep
ectoparasites in check because parents can transfer
lice to offspring and offspring may be more sensitive
to ectoparasites than adults (Marshall 1981; Clayton
1990). This may be the reason why female grouse of
lekking species shake vigorously and preen them-
selves  after  successful  copulation  (e.g.,  Lumsden
1965), as it is known that lice can be transferred dur-
ing copulation (Eveleigh and Threlfall 1976; Clayton
1990).
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