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WMU322 Aerial Ungulate Survey (2015) 

Background 
A survey for moose was last conducted in 2012 using the random stratified block (stratified for 
moose) methodology. While deer were counted, they were not classified by species, age, or sex. The 
2012 population estimate was 504 moose (90% C.I. = 20.4%) with a density of 0.35/km2. 

In WMU 322 there is an archery season (Sept 1–Oct 31) with General Licence for white-tailed deer, 
antlerless mule deer (Special Licence required for moose and antlered mule deer), antlered elk (3-
point or larger), and antlerless elk. Special Licences can currently be used during archery or general 
seasons. General season occurs Nov 1–Nov 30 with the exception of antlerless elk (see below). 
While there is a General Licence for antlered elk (3-point or larger) during the general season, 
antlerless elk are on Special Licence and are in a zone combined with WMU 221 that has three 
seasons (Nov 1-25; Nov 26-Dec 20; Jan 1-20). Moose, antlered mule deer, and antlerless mule deer 
are on Special Licence during general season. General Licences for white-tailed deer are available 
during general season and one Supplemental Antlerless White-tailed Deer Licence was available in 
2015. Hunter harvest data for Special Licences indicate four year average success as follows: 
antlered moose 81%, antlerless moose 96%; antlered mule deer 30%, antlerless mule deer 27%; 
antlerless elk 12% (average of three seasons). 

The objectives of this survey were to assess the status of the deer, moose, and elk populations in 
WMU 322, and to determine a population estimate for moose, mule deer and white-tailed deer 
based on density estimates, and a population split for sex and age classes of all three species. 

Survey Method 
The transect survey was conducted Dec 21-22, 2015 0flying east-west lines at 3.2 km (2 mile) 
intervals, with 25% coverage (800 m wide survey strip). At each observation point animals were 
counted by species, and sex and age 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 
Thirteen transects were surveyed December 21-22, 2015 for a total survey effort of 447 km. One 
hundred thirteen moose were observed from 53 groups. Of the 113 moose that were classified to 
age and sex, 31 (27%) were bulls, 46 (41%) were cows, and 36 (32%) were calves. The bull:cow and 
calf:cow ratios were 0.67 and 0.87, respectively. The final density estimate was 0.32/km2 with a 90% 
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confidence interval of (0.29, 0.35). This corresponds to a 90% confidence interval that is +/- 10% of 
the density estimate. The estimated moose abundance is 458 (410, 505). The population split is 
estimated to be 188 cow, 124 bull, and 147 calf. 

In total, 62 mule deer were observed from 12 groups. Of the 62 mule deer that were classified to 
age and sex, 13 (21%) were bucks, 25 (40%) were does, and 24 (39%) were fawns. Of the 13 mule 
deer bucks classified, 11 (85%) were classified ‘small’, one (8%) ‘medium’, and one (8%) ‘large’. The 
buck:doe and fawn:doe ratios were 0.52 and 0.96, respectively. The final density estimate was 
0.17/km2 with a 90% confidence interval of (0.12, 0.22). This corresponds to a 90% confidence 
interval that is +/- 30% of the density estimate. The estimated mule deer abundance is 249 (173, 
324). The population split is estimated to be 100 doe, 52 buck, and 97 fawn. 

One hundred fifteen white-tailed deer were observed from 36 groups. Of the 113 white-tailed deer 
that were classified, 7 (6%) were bucks, 63 (56%) were does, and 43 (38%) were fawns. Of the 7 
bucks classified, four (57%) were ‘small’, two (29%) ‘medium’; and one ‘large’ (14%). The buck:doe 
and fawn:doe ratios were 0.11 and 0.68, respectively. The final density estimate was 0.32/km2 with 
a 90% confidence interval of (0.28, 0.36). This corresponds to a 90% confidence interval that is +/- 
14% of the density estimate. The estimated white-tailed deer abundance is 462 (3981, 524). The 
population split is estimated to be 259 doe, 28 buck, and 176 fawn. 

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 322. 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 Moose Density Moose/km2 Bull:Cow Calf:Cow 
1999 Block 724 (567, 881) 0.54 (0.42, 0.66) 0.43 0.59 
2002 Block 548 (402, 694) 0.38 (0.28, 0.48) NA NA 
2008 RSB 426 (299, 533) 0.30 (0.21, 0.39) 0.28 0.55 
2012 RSB 504 (401, 607) 0.35 (0.28, 0.42) 0.60 0.64 
2015 Transect 458 (410, 505) 0.32 (0.29,0.35) 0.67 0.87 

 
Year Survey Type Population Estimate MuDe Density MuDe /km2 Buck:Doe Fawn:Doe 
1999 Block 1000 (706, 1293) 0.75 NA NA 
2002 Block 622 (236, 1008) 0.46 NA NA 
2008 RSB MuDe+WtDe 920 (655, 1185) 0.64 NA NA 
2012 RSB MuDe+WtDe 516 (244, 789) 0.36 NA NA 
2015 Transect 249 (173,325) 0.17 (0.12, 0.22) 0.52 0.96 

 
Year Survey Type Population Estimate WtDe Density WtDe/km2 Buck:Doe Fawn:Doe 
1999 Block 1087 (854, 1320) 0.81 NA NA 
2002 Block 729 (467, 991) 0.54 NA NA 
2008 RSB MuDe+WtDe 920 (655, 1185) 0.64 NA NA 
2012 RSB MuDe+WtDe 516 (244, 789) 0.36 NA NA 
2015 Transect 462 (398,524) 0.32 (0.28,0.36) 0.11 0.68 
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