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Aerial Wildlife Survey Report 
Wildlife Management Unit 160 Aerial Ungulate Survey (2019) 
 

 

Background 

Handhills Wildlife Management Unit 160 (WMU 160), in the Red Deer-North Saskatchewan Region, covers an 

area of 3,953.7 km2, and includes Handhills Ecological Reserve (2,229 ha) and Little Fish Provincial Park (110 ha). 

The WMU has substantial badland formations along the Red Deer River and adjoining or adjacent coulee systems 

and creeks (e.g. Michichi, Willow, Bullpound) as well as native upland habitat in the Handhills and Wintering Hills. 

The WMU contains relatively equal areas of dry mixed-grass (east portion of WMU), mixed-grass (southwest 

portion), and northern fescue (northwest portion) subregions. The WMU contains large expanses of native 

grassland and agriculture, and is primarily deeded land. No First Nations reserves are present in WMU 160. 

A survey for mule deer was last conducted for WMU 160 in 2010 using the random stratified block methodology 

(Random Block). See Table 1 for previous ungulate survey estimates for WMU 160. 

The objective of the January 2019 survey was to assess the status of the ungulate population in WMU 160 by 

determining estimates for abundance, density and age-sex composition. We also recorded observations of 

additional species of game management or conservation concern including elk, pronghorn, carnivores, game birds,  

and sensitive or At Risk species. 

 

Survey Method 

The transect survey was conducted flying 38 north-south lines at 1.6 kilometre intervals, with 50% coverage (800 

metre wide survey strip) from Jan 21 to 24, 2019 for a total survey effort of 2,352 kilometres. At each observation 

point, ungulates were classified by species, and when possible, determined sex and age was recorded.  Antler size 

for deer was classified as:  

 

 ‘small’ (spike or two points on one or both antlers) 

 ‘medium’ (antlers with 3 or more points; antlers inside ears) 

 ‘large’ (antlers with ≥ 4 points, antlers outside of ears) 

 

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

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

searched (length of transects multiplied by 800 metre survey strip [∑z]).  

 

For a population estimate (unequal sized units, sampling without replacement), the average density (R) was 

multiplied by the overall area of the WMU (Z). The width of the 90% confidence interval was calculated 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. 
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Results 

Mule deer 

 

A total of 2,297 mule deer were observed in 294 groups. The estimated density was 1.22 mule deer/km2  (90% CI 

1.07 – 1.37) and the estimated abundance was 4,827 individuals (90% CI 4,232 – 5,421). The coefficient of 

variation for both density and abundance was 0.073 (Table 2). A total of 2,004 mule deer were successfully 

classified and the buck:doe:fawn ratio was estimated to be 56:100:64. That results in an estimated 2018/2019 

early winter mule deer population of 1,228 buck, 2,194 doe, and 1,404 fawn.  

 

Of the 511 mule deer bucks classified:  

 

 138 (27%) were classified ‘small’ 

 209 (41%) were classified ‘medium’ 

 164 (32%) were classified ‘large’ 

 

White-tailed deer 

 

A total of 469 white-tailed deer were observed in 84 groups. The estimated density was 0.25 deer/km2  (90% CI 

0.18 – 0.32) and the estimated abundance was 986 individuals (90% CI 704 – 1,267). The coefficient of variation 

for both density and abundance was 0.17 (Table 2). A total of 394 white-tailed deer were successfully classified 

and the buck:doe:fawn ratio was estimated to be 32:100:79. That results in an estimated 2018/2019 early winter 

white-tailed deer population of 150 buck, 468 doe, and 369 fawn.  

 

Of the 61 white-tailed deer bucks classified:  

 

 27 (44%) were classified ‘small’  

 22 (36%) were classified ‘medium’ 

 12 (20%) were classified ‘large’ 

 

Moose 

 

A total of 95 moose were observed in 44 groups. The estimated density was 0.05 moose/km2  (90% CI 0.04 – 

0.06) and the estimated abundance was 200 individuals (90% CI 144 – 255). The coefficient of variation for both 

density and abundance was 0.16 (Table 2). A total of 82 moose were successfully classified and the bull:cow:calf 

ratio was estimated to be 67:100:82. That results in an estimated 2018/2019 early winter moose population of 54 

bull, 80 cow, and 66 calf. 

 

Elk and pronghorn antelope 

 

A total of four elk and 169 pronghorn were observed during the survey. 
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Table 1. Historical ungulate survey estimates for WMU 160. Estimates include number of individual 

ungulates, density and age-sex composition ratios. Trend, Random Block, and Transect methods have 

been used. Ranges in parentheses represent 90% confidence limits. 

Species Survey 
Year 

Survey  
Method 

Abundance Estimate Density Ratio to 100 females 

Mean (90% CI) Sq. km Males               Young     

Mule 
Deer 

2019 Transect 4,827 (4,232-5,421) 1.22 56 64 

2010 Random Block 3,596 (2,530-4,662) 0.91 31 55 

2000  Random Block 4,046 (3,075-5,017) 1.02 35 76 

1995 Trend 1,833 (NA) 0.46 NA NA 

White-
tailed 
Deer 

2018 Transect 986 (704-1,267) 0.25 32 79 

2010 Random Block NA NA NA NA 

2000 Random Block 500 (400-600) 0.13 15 98 

1995 Trend 683 (NA) 0.17 20 36 

Moose 2018 Transect 200 (144-255) 0.05 67 82 

2010 Random Block NA NA NA NA 

2000 Random Block 42 observed NA NA NA 

 

 

Table 2. Transect analysis results for the 2019 aerial ungulate survey in WMU 160 (n = number of groups, D 

= estimated # individuals/km², N = estimated abundance, CI = 90% confidence interval, SE = standard error, 

CV = coefficient of variation). 

 
Species 

 
n 

Mean 
Group 
Size 

 
D 

(90% CI) 

 
SED 

 
CVD 

 
N 

(90% CI) 

 

SEN 

 
CVD 

Mule 
Deer 

294 7.8 
1.22 

(1.07-1.37) 

0.089 0.073 4,827 

(4,232-5,422) 

353.43 0.073 

White-

tailed 

Deer 

84 5.6 
0.25 

(0.18-0.32) 
0.042 0.170 

986 

(704-1,267) 
167.39 0.170 

Moose 44 2.2 0.05 
(0.04-0.06) 

0.008 0.165 200 

(144-255) 

32.85 0.165 
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