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Abstract
The timing of parturition in high-latitude populations of Bison (Bison bison) is not well documented, but previous observations 
have indicated that births do not start until mid-May and largely end in late June or early July, similar to those of other northern 
ungulates. In three high-latitude Bison populations in northwestern Canada, the onset of parturition occurred as early as late 
March and early April—5–6 weeks earlier than previously observed—and two isolated cases of late births occurred in mid-
November and mid-December. Our observations suggest that the onset of parturition in high-latitude Bison can be earlier than 
previously known, and late births, while apparently rare, may occur. Determining whether our observations signal a substantial, 
lasting shift in the timing and, possibly, synchrony of parturition in high-latitude populations of Bison will require further monitoring 
for early-born calves.
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Introduction
The birthing season for ungulates living at high lat-

itudes is short. In northern North America, parturition 
by most ungulates occurs within four weeks, beginning 
in mid-May, peaking in late May, and tapering off by 
mid-June (e.g., Adams and Dale 1998; Bowyer et al. 
1998). Where the environment is distinctly seasonal, 
there is strong selection toward synchrony in births—
both within and between species—likely in response 
to a short plant-growing season and, perhaps second-
arily, predation pressure. Parturition outside this “birth 
pulse” is of interest (e.g., Rosatte and Neuhold 2006; 
Jacques et al. 2007) because it aids in better under-
standing plasticity in the timing of births (Keller et al. 
2015), and it may be maladaptive if survival or fitness 
is compromised for early- or late-born animals (Estes 
1976; Festa-Bianchet 1988). 

Bison (Bison bison) are an apparent exception among 
northern ungulates in that parturition is thought to be 
asynchronous compared with that of sympatric ungu-
lates (Rutberg 1984; Green and Rothstein 1993a); how-
ever, most data on the timing of parturition of Bison are 
from populations at lower latitudes (≤49°N). During a 
five-year study (1985–1989) in Badlands National Park, 
South Dakota, Berger and Cunningham (1994) record-
ed the onset of parturition by Plains Bison (B. b. bison) 
between 3 and 7 April, with a median birth date of 2–8 
May. In Wind Cave National Park, South Dakota, Green 
and Rothstein (1993b) reported the first births of Bi-
son on 4–7 April, peaking in late April or early May; 
although varying among years (n = 3; 1982–1984), 
the mean length of the birth season—defined as period 
over which 80% of births occurred—was 53.7 ± 10.2 

(SE) days. In Yellowstone National Park, Wyoming, 
predicted parturition has varied widely among years 
and herds, with the onset occurring from 31 March to 
12 April and 10–27 April for the Northern and Central 
herds, respectively (Gogan et al. 2005; Jones et al. 
2010). The median date of parturition for these herds 
differed by 16 days (6 May and 22 May, respectively), 
indicating variation in the timing of births even among 
closely adjacent populations. In all of the above pop-
ulations of Plains Bison, the length of the birthing sea-
son varied annually, but largely began in early April and 
concluded by mid- to late June. A few calves were born 
abnormally late, including into September for most stud-
ied populations of Plains Bison, and, in exceptional 
cases, into November in Wind Cave (Green and Roth-
stein 1993a) and Yellowstone (B. Pratt-Bergstrom pers. 
comm. January 2012) national parks.

Unfortunately, similar field data are not available for 
parturition dates of free-ranging Wood Bison (B. b. 
athabascae), which occur at high latitudes (>56°N), 
where seasonal constraints are more pronounced. Geo-
graphic variation in the timing of Bison parturition has 
been postulated, with the onset of parturition and medi-
an birth date later and synchronicity of births greater 
in northern than in southern populations (Berger and 
Cunningham 1994; Gogan et al. 2005). For mountain 
sheep (Ovis spp.), Bunnel (1982) observed a strong re-
lation between latitude and the onset of parturition, with 
later dates of first births in more northern populations. 
Correspondingly, for Wood Bison, the onset of parturi-
tion in Wood Buffalo National Park, Alberta and North-
west Territories, was reported as 10 May (Soper 1941) 
and 12 May (Carbyn and Trottier 1987), notably, more 
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than a month later than observed for Plains Bison in the 
contiguous USA. 

Anecdotal observations from our field surveys in 
northwestern Canada over the past ≥16 years concur 
that parturition by Wood Bison largely occurs at about 
the same time as that for sympatric ungulates, e.g., Car-
ibou (Rangifer tarandus), Moose (Alces americanus), 
although it may start earlier, i.e., early May, and end lat-
er, i.e., late June, suggesting that the timing of forage 
availability, i.e., spring green-up, also strongly influ-
ences the timing of calving by Bison at high latitudes. 
Births outside this period have not been observed. Here, 
we document recent observations of unusually early- or 
late-born Bison calves from three reintroduced popu-
lations in northwestern Canada. 

Observations
Our observations were from the Aishihik population 

in southwestern Yukon, Canada (Jung 2015; Jung et 
al. 2015), and the Nahanni and Nordquist populations, 
which occur at the nexus of the Northwest Territories, 
Yukon, and British Columbia, Canada (Jung 2017; Jung 
and Larter 2017), all located between 59°N and 61°N. 

These populations were monitored irregularly by wild-
life management agency personnel during the parturi-
tion period. We used the description of coat colour 
changes in Bison calves provided by Olson (2005) to 
crudely estimate the parturition date of those born late.
Early-born calves 

On 4 April 2013, we observed a calf from the Nah-
anni population, which was assumed born the previ-
ous day. In 2015 and 2016, we observed Bison calves 
from the Aishihik population, presumably born in early 
April (Table 1), with the earliest calf seen on 4 April 
2016. Further, in the first week of April 2016 and 2017, 
lactating females that had recently been suckled were 
observed in the Aishihik population (Table 1). Based on 
a physical examination of the uterine tract of two lactat-
ing Bison shot during 4–6 April 2016, these females 
may have recently given birth. For a lactating female 
shot on 5 April 2017, the predicted birth date was pos-
sibly mid-March, based on measurements of the uterus. 
We note, however, that lactation itself is not unequivocal 
evidence that the female recently gave birth, as she may 
have been suckling her calf from the previous year.

Table 1. Observations of early- and late-born Bison (Bison bison) calves in northwestern Canada.
Observation date(s)	 Observation	 Population
Early-born calves
4 April 2013	 Newborn calf near Fort Liard, Northwest Territories. Birth occurred	 Nahanni	
	 immediately after a late-season snow storm (F. Bertrand pers. comm.   
	 April 2013). Date of parturition assumed to be 3 April.
27–29 April 2015	 Several dozen small, reddish calves in mixed cow–calf groups during 	 Aishihik 
	 aerial surveys near Haines Junction, Yukon (R. Drummond and R. Oborne  
	 pers. comm. April 2015). Date of parturition unknown, but assumed to  
	 be early or mid-April.
4–6 April 2016	 Several newborn calves during aerial surveys for Bison near Haines 	 Aishihik 
	 Junction, Yukon (R. Drummond and R. Oborne pers. comm. April 2016).  
	 On 4 April 2016, we observed two harvested adult female Bison from the  
	 same area that were lactating. The onset of parturition is assumed to be  
	 earlier than 4 April.
4–6 April 2017	 Aerial surveys for Bison in the same area as in 2015 and 2016 near 	 Aishihik 
	 Haines Junction, Yukon, did not show any calves. However, on 4 and  
	 5 April 2017, we observed two harvested adult female Bison from the  
	 same area that were lactating. Based on a physical examination of the  
	 uterine tract, onset of parturition was estimated to be 28 March for  
	 one bison (M. Vanderkop pers. comm. April 2017).
Late-born calves	 	
17 March 2005	 Reddish-brown calf in a group of 11 Bison near Haines Junction, Yukon 	 Aishihik 
	 (D. Drummond pers. comm. March 2005), noticeably smaller than other 
	 calves in the area. Based on Olson (2005), we estimated that the calf was  
	 probably 10–13 weeks old when observed and, thus, likely born in  
	 mid-December. 
7 January 2012	 Small calf with a reddish coat in a group of 26 Bison near Liard River, 	 Nordquist 
	 British Columbia, about 30–40% the size of seven other calves in the group.  
	 Based on descriptions of size and colouration and photographs provided  
	 by Olson (2005), we estimate that the calf was probably 8–10 weeks old  
	 when observed and, thus, was born in early to mid-November.
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Late-born calves
Bison born late were rarely recorded; however, we 

documented two instances from two populations in 
northwestern Canada (Table 1). These calves were sub-
stantially smaller than other calves observed, and pelage 
colour also differed. Based on descriptions of size and 
colouration and photographs provided by Olson (2005), 
we estimate that these calves were born in mid-Decem-
ber and early to mid-November (Table 1). 

Discussion
Our observations provide evidence of parturition in 

early April, and possibly as early as late March, in at 
least two high-latitude populations of Wood Bison— 
5–6 weeks earlier than that reported from Wood Buffalo 
National Park (Soper 1941; Carbyn and Trottier 1987) 
and earlier observations for the Aishihik and Nahanni 
populations by wildlife management agency biologists 
and conservation officers. 

It is uncertain whether the earlier onset of parturition 
that we observed has occurred previously and gone 
unnoticed or if there has been a shift in the date of first 
births in recent years. We believe that the latter is more 
plausible, given that observations of Bison in late March 
and April by wildlife management agency personnel, 
Bison hunters, and local residents have not included any 
reports of calves born earlier than May before 2013. 
Detailed studies of the timing of parturition in Plains 
Bison in more southern latitudes (Green and Rothstein 
1993a; Berger and Cunningham 1994; Gogan et al. 
2005) and other ungulates, e.g., Thinhorn Sheep (Ovis 
dalli; Rachlow and Bowyer 1991) provide evidence of 
annual variation that may exceed 2–3 weeks. Moreover, 
the onset of parturition in Bison at Yellowstone Nation-
al Park has shifted from late March to mid-April over 
55 years from 1941 to 1997 (Gogan et al. 2005; Jones 
et al. 2010), demonstrating that changes in the timing 
of parturition for Bison can occur over longer time 
scales. Whether the early births we observed indicates 
a shift in the timing of parturition in Bison from the 
Aishihik population is unknown; showing this would 
require further monitoring for early-born calves.

Although the onset of parturition in southern popu-
lations of Plains Bison normally occurs around early 
April to match the phenology of food availability (see 
Introduction), early births in the Aishihik and Nahanni 
populations have occurred while temperatures were be-
low freezing at night and patches of snow persisted on 
the ground, indicating a mismatch between early births 
and spring green-up of forage resources. Generally, 
calves born earlier in the season may have an advantage 
over their cohorts that may last their lifetimes (Festa- 
Bianchet 1988), but those born early in suboptimal con-
ditions, possibly because their mothers were in poor 
body condition, may not have an advantage (Berger and 
Cunningham 1994). In the latter case, the prognosis for 
their survival is poor. 

Similarly, the fate of late-born Bison is unknown. 
However, the late-born calves observed had both sur-
vived the critical neonatal period (i.e., the first month 
after being born) during early winter at high latitudes, 
indicating that they may survive the rest of the winter. 
In other instances of late-born calves, it has been as-
sumed that the mother was in poor physical condition 
during the peak of conception and bred later in the sea-
son when her body stores had increased. However, the 
fate of these early- and late-born Bison is unknown.

In conclusion, our observations are of scientific in-
terest because they provide new information on ap-
parently extreme birth dates for high-latitude Bison, 
and they demonstrate some flexibility in the onset of 
parturition in these populations. It appears that partu-
rition at high latitudes may begin in late March and, in 
exceptional cases, extend into December. Overall, how-
ever, the timing of parturition for Bison appears to be 
largely synchronous with spring green-up, albeit with 
a wider range of dates than for other ungulates in the 
region. 
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