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WMU163 Aerial Ungulate Survey (2016) 

Background 
A survey for mule deer was last conducted in 2001 using the random stratified block (stratified for 
mule deer) methodology. The 2001 population estimate was 1657 mule deer (90% C.I. = 37%) with a 
density of 0.48/km2. While an estimate of 700 white-tailed deer was provided, the author cautioned 
interpretation of that result since pre-flight stratification was for mule deer. Three moose were 
observed during the entire 2001 survey. 

Sunday hunting for big game was instituted in 2015. There is currently an archery season (Sept 1–
Oct 31) with General Licence for mule deer, white-tailed deer, and elk. Special Licences can currently 
be used during archery or general seasons. General hunting season for moose, deer, and antlered 
elk is Nov 1–Nov 30, while antlerless elk can be hunted during a general season from Nov 1-Jan 20. 
The elk season in WMU 163 was instituted in 2015, and is part of a zone combined with WMUs 162, 
164, and 166.  Moose, mule deer, antlerless white-tailed deer, and elk are on Special Licence during 
general season. General Licences for white-tailed deer are available during general season. Hunter 
harvest data for Special Licences indicate four year average success as follows: antlered moose 84%, 
antlerless moose 90%; antlered mule deer 47%, antlerless mule deer 60%; antlerless white-tailed 
deer 19%. 

The objectives of this survey were to assess the status of the deer and moose populations in WMU 
163, and to determine a population estimate for mule deer, white-tailed deer, and moose based on 
density estimates, and a population split for sex and age classes of all three species. 

Survey Method 
The transect survey was conducted flying east-west lines at 1.6 km (1 mile) intervals, with 50% 
coverage (800 m wide survey strip). At each observation point animals were counted by species, and 
sex and age class determined, where possible. Antler size was classified for deer 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), 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 m 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. 

Results 
Five of 42 transects were not flown due to persistent fog and blizzard conditions, so overall coverage 
of the WMU was 39% (sum of area surveyed/total area of WMU). Thirty-seven transects were 
surveyed Jan 19-23, 2016 for a total survey effort of 1652 km. In total, 1017 mule deer were 
observed from 141 groups. Of the 1004 mule deer that were classified to age and sex, 182 (18%) 
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were bucks, 463 (46%) were does, and 359 (36%) were fawns. Of the 182 mule deer bucks classified, 
71 (39%) were classified ‘small’, 60 (33%) ‘medium’, and 51 (28%) ‘large’. The buck:doe and 
fawn:doe ratios were 0.39 and 0.78, respectively. The final density estimate was 0.77/km2 with a 
90% confidence interval of (0.63, 0.91). This corresponds to a 90% confidence interval that is +/- 
19% of the density estimate. The estimated mule deer abundance is 2632 (2139, 3125). The winter 
2016 population split is estimated to be 1210 doe, 474 buck, and 947 fawn. 

Two hundred eighty-three white-tailed deer were observed from 63 groups. Of the 282 white-tailed 
deer that were classified, 28 (10%) were bucks, 134 (48%) were does, and 120 (43%) were fawns. Of 
the 28 bucks classified, 14 (50%) were ‘small’, 10 (36%) ‘medium’, and four ‘large’ (14%). The 
buck:doe and fawn:doe ratios were 0.21 and 0.90, respectively. The final density estimate was 
0.21/km2 with a 90% confidence interval of (0.17, 0.25). This corresponds to a 90% confidence 
interval that is +/- 19% of the density estimate. The estimated white-tailed deer abundance is 732 
(594, 870). The winter 2016 population split is estimated to be 351 doe, 73 buck, and 314 fawn. 

Seventy-two moose were observed from 34 groups. Of the 69 moose that were classified to age and 
sex, 22 (32%) were bulls, 25 (36%) were cows, and 22 (32%) were calves. The bull:cow and calf:cow 
ratios were 0.88. The final density estimate was 0.054/km2 with a 90% confidence interval of (0.040, 
0.068). This corresponds to a 90% confidence interval that is +/- 27% of the density estimate. The 
estimated moose abundance is 186 (137, 236). The winter 2016 population split is estimated to be 
67 cow, 60 bull, and 60 calf. 

No elk were observed during the survey. 

Table 1. Previous density, and age/sex composition ratios for mule deer and white-tailed deer in 
WMU 151. Survey types have included quadrat or block surveys, random stratified block (RSB), and 
transect sampling methods. Ranges in parentheses represent 90% confidence limits where available. 

Year Survey Type Population Estimate MuDE Density MuDe/km2 Buck:Doe Fawn:Doe 
1994 Block 925 0.28 0.26 0.72 
2001 RSB 1657 (1039,2275) 0.48 (030,0.64) 0.38 0.40 
2016 Transect 2632 (2139,3125) 0.77 (0.63,0.91) 0.39 0.78 

 
Year Survey Type Population Estimate WtDe Density WtDe /km2 Buck:Doe Fawn:Doe 
1994 Block 677 0.20 0.26 0.63 
2001 RSB 700 0.20 NA NA 
2016 Transect 732 (594,870) 0.21 (0.17,0.25) 0.21 0.90 

 
Year Survey Type Population Estimate Moose Density Moose/km2 Bull:Cow Calf:Cow 
1994 Block 0 0 NA NA 
2001 RSB NA-3 observed NA NA NA 
2016 Transect 186 (137,236) 0.054 (0.040,0.068) 0.88 0.88 
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