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Aerial Wildlife Survey Report  
Wildlife Management Unit 224 Aerial Ungulate Survey (2018-19) 
 

Background 

Wildlife Management Unit (WMU) 224 is located in central Alberta. The unit is adjacent to the border of Saskatchewan 

and is approximately 3098 square kilometres (km2). The east side of the unit is dominated by agricultural land 

(pasture and cropland) and Highway 2. The west side is primarily boreal interspersed with pasture.  

Previous aerial ungulate surveys conducted in these units have used the Modified Gassaway survey method with 

the most recent survey in 2005. 

 

The 2018 hunting season provided both General and Special licences: 

 

 White-tailed Deer General Licence: 

September 1-October 31 (Archery Only) 

November 1-November 30 

 

 Mule Deer General Licence: 

September 1-October 31 (Archery Only) (Antlerless Only) 

 

 Antlered Mule Deer Special Licence: 

September 1-October 31 (Archery Only) 

November 1-November 30 

 

 Antlerless Mule Deer Special Licence: 

November 1-November 30 

 

 Antlered Moose Special Licence: 

September 1-October 31 (Archery Only) 

November 1-November 30 

 

 Antlerless Moose Special Licence: 

September 1-October 31 (Archery Only) 

November 1-November 30 

 

 Elk General Licence: 

September 1-October 31 (Archery Only) (Antlerless or Antlered– 3 Point or larger) 

November 1-November 30 

 

 Antlerless Elk Special Licence: 

November 1-December 20 
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Survey Method 

From January 14 to 17, 2019, a strip transect survey of WMU 224 was conducted flying east-west lines at 1.6 
kilometre (1 mile) intervals resulting in a 25% coverage (with 400 metre wide survey strip). Snow conditions were 
good, however weather conditions deteriorated as the survey progressed resulting in low cloud ceiling and heavy 
hoarfrost at times. On at least 2 days, the survey was cancelled.   
 
At each observation point, ungulates were counted by species, and when possible, classified by sex and age.  
Bucks were also classified by antler size as:  
 

 ‘small’ (spike or two points on one or both antlers) 
 ‘medium’ (antlers with 3 or more points; antlers inside ears) or  
 large (antlers with ≥ 4 points, antlers outside of ears).  
 

Because transects varied in length (see Krebs 2014, Jolly 1969), we calculated the average density (R; #/km2) of 

mule deer, white-tailed deer, and moose by summing the total animals counted per transect (∑x) by total area 

searched (length of transects multiplied by 400 metre survey strip [∑z]). For a population estimate (unequal sized 

units, sampling without replacement), we multiplied the average density (R) by the overall area of the WMU (Z). A 

correction factor for detectability (estimated at 83%; Habib et al. 2012) can be applied to WTDE and MUDE density 

and population estimates in the Parkland for strip widths of 400 metres. However, due to the weather and snow 

conditions, we applied a correction factor of 80% for deer. A factor factor of 95% was applied for moose population 

estimates. We calculated the width of the 90% confidence interval by multiplying the t statistic for the left-tailed 

inverse of the Student’s t-distribution, (t0.05,df=n-1) by standard error (SE; without replacement) of the abundance 

estimate where SE=sq root variance, and variance=N*(N-n)/(n*(n-1))*(∑x2+R2*∑z2-2*R*∑xz) with N as the total 

number of possible transects given 100% coverage, and n as the number of transects sampled. Due to the 

variation in transect lengths, population estimates were determined by Jolly’s (1969) method for sampling unequal 

sized units without replacement (Krebs 2014). 
 
Results 

 
Out of 152 possible transects, a total of 38 transects were surveyed for a total effort of 731 square kilometres 
(km2). Non-ungulate species observed during the survey included bald eagles, coyote, great horned owl, and 
sharp-tailed grouse. There were 463 white-tailed deer observed within 91 groups. Of the 463 white-tailed deer 
observed 84 (18%) were bucks, 212 (46%) were does, 133 (29%) were fawns and 34 (7%) were not classified. Of 
the 84 bucks identified, 23 (27%) were classified as small, 18 (21%) medium, 7 (8%) large, and 36 (43%) were 
unclassified. The buck:doe ratio was 0.40 and the fawn:doe ratio was 0.63 (Table 1). The average white-tailed 
deer density was estimated at 0.72 individuals/km2. This resulted in an abundance estimate of 2245 individuals 
(Table 1). This corresponds to a white-tailed deer population split estimate of 440 bucks, 1109 does and 696 
fawns. 
 
There were 90 mule deer observed within 17 groups. Of the 90 mule deer identified 7 (8%) were bucks, 45 (50%) 
were does, 38 (42%) were fawns and 0 (0%) were not classified. Of the 7 bucks observed, 0 (0%) were classified 
as small, 5 (71%) medium, 1 (14%) large and 1 (14%) was not classified. The buck:doe ratio was 0.16 and the 
fawn:doe ratio was 0.84 (Table 2).  The average mule deer density was estimated at 0.14 individuals/km2. This 
resulted in an abundance estimate of 436 individuals (Table 2). This corresponds to a mule deer population split 
estimate of 34 bucks, 218 does and 184 fawns.  
 
There were 62 moose observed within 35 groups. Of the 62 moose identified, 14 (23%) were bulls, 26 (42%) were 

cows, 20 (32%) were calves and 2 (3%) were not classified. The bull:cow ratio was 0.54 and the calf:cow ratio was 

0.77 (Table 3).  The average moose density was estimated at 0.08 individuals/km2. This resulted in an abundance 

estimate of 263 (Table 3) and corresponds to moose population split estimate of 61 bulls, 114 cows and 88 calves.  
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Lastly, there were 0 elk (both on and off transect) observed in the WMU. 

 
Table 1 

Species 
Survey 

Year 
Survey 
Method 

Abundance Estimate Density Ratio to 100 Does 

Mean (90% CI) Sq. km Bucks Fawns 

White-tailed 
Deer 

1998 
Modfied Gassaway / 

Random Stratified 2888 (2186-3591) 0.91 NA NA 

White-tailed 
Deer 

2005 
Modfied Gassaway / 

Random Stratified 3061 (2240-3881) 0.96 NA NA 

White-tailed 
Deer 

2019 Transect 2245 (1712-2777) 0.72 40 63 

 

Table 2 

Species 
Survey 

Year 
Survey 
Method 

Abundance Estimate Density Ratio to 100 Does 

Mean (90% CI) Sq. km Bucks Fawns 

Mule Deer 1998 
Modified Gassaway 

/ Random Stratified 959 (440-1474) NA 28.6 42.9 

Mule Deer 2005 
Modified Gassaway 

/ Random Stratified 805 (527-1084) 0.30 NA NA 

Mule Deer 2019 Transect 436 (268-605) 0.14 16 84 

 

 

Table 3 

Species 
Survey 

Year 
Survey 
Method 

Abundance Estimate Density Ratio to 100 Cows 

Mean (90% CI) Sq. km Bulls Calves 

Moose 
1998 

Modified Gassaway 

/ Random Stratified 677 (424-931) 0.21 13 57 

Moose 
2005 

Modified Gassaway 

/ Random Stratified 423 (199-647) 0.13 NA NA 

Moose 2019 Transect 263 (171-355) 0.08 54 77 
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