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Background 

Wildlife Management Unit 514 (WMU 514) covers an area of 1918 km2 and is located approximately 30 kilometres 

northwest of Cold Lake, Alberta. The WMU is bounded to the west by the Lakeland Provincial Recreation Area, 

to the north by the Department of National Defence Cold Lake Air Weapons Range, and to the east by the 

Alberta-Saskatchewan provincial boundary. 
 

The most recent population estimates for moose (Alces alces) in WMU 514 were obtained in 2009 using a 

random stratified block survey, which estimated a population density of 0.42 moose/km² (90% CI 0.33 – 0.51) 

and a total abundance of 810 moose (90% CI 634 – 987; Maile 2009). The sex ratio (bulls:cows:calves) based on 

moose observed within survey units was 34:100:52. Though the 2009 survey was not stratified for white-tailed 

deer (Odocoileus virginianus), population density and total abundance were estimated to be 1.02 deer/km² (90% 

CI 0.71 – 1.33) and 1952 deer (90% CI 1353 – 2552), respectively (B. Maile, personal communication, July 18, 

2017). 
 

An aerial ungulate survey was conducted in WMU 514 on January 6 and 7, 2017, using distance sampling 

(Buckland et al. 2001). Since 2013, distance sampling has been the primary survey method for aerial ungulate 

surveys in WMUs that occur in Alberta’s oil sands region. The focal species for this survey were moose and 

white-tailed deer. Mule deer (Odocoileus hemionus) were also observed during the survey but data were 

insufficient to conduct formal analyses. The objective of this distance survey was to estimate total population 

sizes, population densities, and sex ratios of moose and white-tailed deer in WMU 514 to inform game 

management decisions. 
 

Methods 

A total of 79 parallel east-west transect lines (survey effort = 655.9 km; interval = 1.2 km) were flown over two 

consecutive days. Upon detection of a focal species group, GPS coordinates were immediately taken on the 
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transect line to obtain a “line waypoint”. GPS coordinates were then obtained directly overhead of the point 

where the group was first observed to obtain a “group waypoint”. Ungulates were classified by age class (adult 

or juvenile), sex, and antler class where possible. 
 

Focal species data were analyzed using the program “Distance” (Version 6.0, Release 2; Thomas et al. 2010). In 

distance sampling analyses the distribution of perpendicular distances between observed ungulate groups and 

the transect lines flown during a survey is used to fit a detection function. Abundance and density estimates are 

then derived from the detection function. A suite of candidate models are fit to the data and estimate precision 

(based on coefficients of variation), model fit (based on Chi-square and Kolmogorov-Smirnov goodness-of-fit 

tests), and the shape of the detection function are assessed for each. Additional considerations such as limiting 

the data (i.e., truncation) or grouping the data (i.e., binning) are then made to optimize estimate precision, 

model fit, and the shape of the detection function before selecting a final model for analysis (Table 1). 
 

Table 1. Final models used in distance analyses for focal ungulate species (CVD = coefficient of variation; 

Chi-sq GOF = Chisquare goodness-of-fit test p-value). 

Species Candidate model Truncation Bin interval Chi-sq GOF 

Moose  Uniform Cosine 420 m 70 m 0.166 

White-tailed deer Uniform Cosine 400 m 80 m 0.910 

 

Results 

A total of 84 moose were observed in 44 groups. Of these, 20 (23.8%) were bulls, 38 (45.2%) were cows, and 26 

(31.0%) were calves. The sex ratio (bulls:cows:calves) was 53:100:68. A total of 297 white-tailed deer were 

observed in 105 groups. Of these, 23 (7.7%) were bucks, 167 (56.2%) were does, 97 (32.7%) were fawns, and 10 

(3.4%) were unclassified. The sex ratio (bucks:does:fawns) was 14:100:58. Results from the distance analyses, 

including estimates of population density (D; individuals/km²) and abundance (N; total number of individuals), 

are summarized in Table 2. 
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Table 2. Distance analysis results for the 2017 aerial ungulate survey in WMU 514 (n = # of groups; D = 

estimated #individuals/km²; SE = standard error; CV = coefficient of variation; N = estimated abundance). 

Species n Encounter rate 
(n/km) 

Group 
size 

D (90%CI) SED CVD N (90% CI) SEN CVN 

Moose 44 0.07 1.91 0.273 

(0.192 – 0.386) 

0.058 0.213 523 
(369 – 741) 

111.40 0.21
3 

White-tailed 
deer 

104 0.16 2.84 0.976 

(0.770 – 1.238) 

0.141 0.144 1873 
(1477 – 2374) 

269.71 0.14
4 
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