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Age of first breeding and frequency of breeding 
are good indicators of the nutritional status of a 
population. Calving by younger age classes is 
typical of rapidly increasing muskox (Ovibos 
moschatus) populations (Jingfors and Klein, 
1982; Thing et al, 1984). The muskox popula
tion on Banks Island has been expanding since 
the 1970s. A n increase in age of first reproduc
tion, decline in body condition and productivi
ty, increase in incidence of disease, and lowered 
survivorship (density dependent effects) may 
manifest themselves with increasing population 
density. We hypothesize that as the muskox po
pulation increases on Banks Island there wil l be 
an increase in the age of first reproduction and 
in the proportion of adult females calving in al
ternate years. 

Population estimate surveys were conducted 
on Banks Island in 1979, 1982, 1985 and 1989. 
Muskox numbers increased from 19,300 ± 
4100 to 25,700 ± 2100 between 1979 and 1985 
(Vincent and Gunn, 1981; McLean et al, 1986): 
an annual rate of increase of 5%. Densities 
within the harvest area (SW Banks Island) in
creased from 0.08/km2 in 1982 (Latour 1985) to 
0.21/km2 in 1985 (McLean et aL, 1986). The 
1989 population estimate was 34,300 ± 2400, 
giving an annual rate of increase of 7% during 

the period 1985 to 1989; density increased to 
0.4/km2 (McLean and Fraser, 1991). 

Rowell (1989) surveyed reproductive tracts of 
female muskoxen commercially harvested on 
southern Banks Island from 1982-1986. She do
cumented calving among 2-year-olds in 1982 
and 1983. Pregnancy rates of 92-100% in >4-
year-olds indicated that cows were producing 
calves in successive years. A significant decline 
in the pregnancy rate of 3-year-olds in 1986, 
coupled with a higher incidence of parasitism, 
led her to conclude these were density depen
dent effects. However, weather may also have 
been a factor as the 1985-86 winter was charac
terized by above average snowfall and late 
spring melt (Gunn et al, 1991). A reduction in 
forage availability with prolonged snow and ice 
cover could account for the decline in body 
condition and lowered productivity, i.e. a densi
ty independent effect (Gunn et ai, 1991). 

Six harvests were conducted on southern 
Banks Island between 1987 and 1991: May 
1987, Nov 1987, Nov 1989 and Apr i l 1990, Oct 
1990 and Feb 1991. Results were pooled from 
harvests conducted during the same breeding 
year (e.g. Nov 1989 and Apr i l 1990; Oct 1990 
and Feb 1991). Animals were aged by tooth 
eruption and classed as 2, 3, or > 4 year olds 
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Table 1. Percentage of Banks Island muskox that cal
ved or were pregnant, 1982 - 1991. 

% pregnant by age class (n) 

interval 2 3 >4 

May/82 8(12) 85(13) 100 ( 1 9 ) 
May/83 33 ( 6) 100 ( 9) 94 ( 34) 
May/85 0( 8) 75 ( 4) 92 ( 13) 
May/86 0(10) 67(12) 97 ( 71) 
May/87 0 ( 9 ) 20 ( 5) 100 (26) 
Nov/87 0( 1) 33 ( 3) 100 ( 16) 
Apr/90 0(11) 22 (23) 68 ( 47) 
Feb/91 0(37) 50 (52) 73 (108) 

1982-1985 8(26) 88 (26) 95 ( 6 6 ) 
1986-1991 0(68) 43 (95) 83 (268) 

(Henrichsen and Grue, 1980). Reproductive sta
tus was determined by examination of uteri and 
animals were classed as pregnant, not pregnant, 
or recently calved (Rowell 1989). A chi square 
test for independence (p<0.05) was used to 
compare pregnancy rates, within and between 
age classes, between the periods 1982-85 and 
1986-91. These periods reflect the intervals be
tween the 1979 and 1985 and the 1985 and 1989 
population estimate surveys, respectively. 

A total of 338 female reproductive tracts were 
examined during the 1987-91 commercial har
vests. None of the 2-year-olds were pregnant 
(n = 58); 1 set of twin fetuses was recovered 
from a 3-year-old (n = 83) during the 1990 har
vest. Annual pregnancy rates for 3- and >4-
year-olds fluctuated but declined overall. Some 
of the lowest pregnancy rates occurred in Apr i l 
1990 after the severe 1988-89 winter (McLean 
and Fraser 1991). 

Pregnancy rates of 3-year-old did not differ 
significantly from > 4-year-olds during 1982-85 
but were significantly lower than > 4-year-olds 
during 1986-91-. Pregnancy rates of 3- and >4-
year-olds were significantly lower during 1986¬
91 than during 1982-85 (Table 1). 

Lower pregnancy rates in recent years are a 
result of density dependent and density inde
pendent effects working in concert. With an in
crease in the age of first reproduction and the 
proportion of muskoxen calving in alternate 
years a slower rate of growth of the Banks Is
land population is anticipated. 
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