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WMU334 Aerial Ungulate Survey (2016) 

Background 
A Gasaway (random stratified block) survey was last conducted in February, 2006. Populations were 
determined for mule deer, white-tailed deer, and moose and all animals were classified by age and 
sex. The 2006 population estimate was 781 mule deer (90% C.I. = 32.1%), 4065 white-tailed deer (90% 
C.I. = 15.6%), 456 moose (90% C.I. = 32.6%).  

There is currently an archery season (Sept 1–Oct 31) with General Licence for mule deer, white-tailed 
deer, and elk. A Special Licence is required for moose. Special Licences can 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-Dec 20. Moose, mule deer, white-
tailed deer, and antlerless elk are on Special Licence during general season. General Licences for 
white-tailed deer and antlered (3-point or larger) elk are available during general season. Hunter 
harvest data for Special Licences indicate four year average success as follows: antlered moose 39%, 
antlerless moose 39%; antlered mule deer 22%, antlerless mule deer 21%; antlerless elk 7%. 

The objectives of this survey were to assess the status of the deer and moose populations in WMU 
334, 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 north-south lines at 1.6 km intervals, with 25% coverage 
(400 m wide survey strip). At each observation point animals were counted by species and sex, age 
class was 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 
The survey was conducted January 11-13, 2016. Forty one transects were flown for a total survey 
effort of 467 km. In total, 50 mule deer were observed from 11 groups. Of the 50 mule deer that were 
classified to age and sex, 4 (8%) were bucks, 31 (62%) were does, and 15 (30%) were fawns. Of the 11 
mule deer bucks classified, 3 (75%) were classified ‘small’, 0 ‘medium’, and 1 (25%) ‘large’. The 
buck:doe and fawn:doe ratios were 0.13 and 0.48, respectively. The final density estimate was 
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0.11/km2 with a 90% confidence interval of (0.06, 0.18). This corresponds to a 90% confidence interval 
that is +/- 56% of the density estimate. The estimated mule deer abundance is 196 (83, 310). The 
winter 2016 population split is estimated to be 185 does, 24 bucks, and 45 fawns. 

Three hundred eighty-three white-tailed deer were observed from 133 groups. Of the 376 white-
tailed deer that were classified, 22 (6%) were bucks, 231 (61%) were does, and 123 (33%) were fawns. 
Of the 22 bucks classified, 7 (32%) were ‘small’, 8 (36%) ‘medium’, and 7 ‘large’ (32%). The buck:doe 
and fawn:doe ratios were 0.10 and 0.53, respectively. The final density estimate was 0.82/km2 with a 
90% confidence interval of (0.50, 1.14). This corresponds to a 90% confidence interval that is +/- 39% 
of the density estimate. The estimated white-tailed deer abundance is 1508 (1132, 1882). The winter 
2016 population split is estimated to be 920 does, 90 bucks, and 498 fawns. 

One hundred twenty-three moose were observed from 70 groups. Of the 122 moose that were 
classified to age and sex, 18 (15%) were bulls, 68 (56%) were cows, and 36 (30%) were calves. The 
bull:cow and calf:cow ratios were 0.26 and 0.53 respectively. The final density estimate was 0.26/km2 
with a 90% confidence interval of (0.18, 0.34). This corresponds to a 90% confidence interval that is 
+/- 27% of the density estimate. The estimated moose abundance is 484 (370, 598). The winter 2016 
population split is estimated to be 271 cows, 73 bulls, and 145 calves. 

Seven 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 age/sex, 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 
1998 Age/Sex NA NA 0.29 0.67 
2000 RSB 961 (680,1243) 0.53 NA NA 
2006 RSB 781 (251, 1032) 0.43 NA NA 
2016 Transect 196 (83, 310) 0.11 0.13 0.48 

 
Year Survey Type Population Estimate WTDE Density WTDE/km2 Buck:Doe Fawn:Doe 
1998 Age/Sex NA NA 0.17 0.82 
2000 RSB 2395 (2000, 2790) 1.31 NA NA 
2006 RSB 4065 (634, 4699) 2.23 NA NA 
2016 Transect 1508 (1132, 1882) 0.82 0.10 0.53 

 
Year Survey Type Population Estimate Moose Density Moose/km2 Bull:Cow Calf:Cow 
1998 Age/Sex NA NA 0.38 0.49 
2000 RSB 631 (468, 794) 0.35 NA NA 
2006 RSB 456 (307,605) 0.25 NA NA 
2016 Transect 484 (370, 598) 0.26 0.26 0.53 
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