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Executive Summary 

A stratified random block (SRB) aerial survey was conducted in Wildlife Management 

Unit (WMU) 7-32, southwest of Fort St. John, British Columbia, on the south side of the Peace 

River.  The survey occurred January 2
nd

 through January 7
th

, 2018, with an additional flight day 

on January 13
th

. The survey covered the entire WMU area (3,684 km
2
).  Snow conditions were 

ideal in most survey blocks (100% coverage); however, snow became patchy in some areas as the 

survey proceeded. Temperatures during the survey ranged from -3 to -8 ⁰C.  The objectives of the 

survey were to estimate the moose population size, density, and demographics, including bull to 

cow ratios and calf to cow ratios.     

Survey methodology followed modified protocols outlined in Gasaway et al. (1986).  The 

WMU was divided into 146 sample units (SUs; 5 x 5 km).  The SUs were stratified into high-, 

medium-, and low-density blocks based on observations of moose abundance, tracks, and habitat 

during pre-survey stratification flights.  During the SRB survey, moose were classified as cows, 

calves, and bulls.  When antlers were present, bulls were further classified based on antler 

morphology (size and antler tines).  The program MOOSEPOP was used to optimize the 

allocation of sampling effort during the survey and to calculate an uncorrected population 

estimate.  The program Aerial Survey was used to calculate a detection probability based on 

vegetative cover estimates observed during the survey.  A Sightability Correction Factor (SCF) 

was then applied to the uncorrected population estimate to determine the corrected population 

size and density. 

Twenty-nine of the 146 SUs (20%) were surveyed intensively, searching for all moose 

present within each block.  Six of 51 ‘low’ blocks (12%), 14 of 64 ‘medium’ blocks (22%), and 

nine of 31 ‘high’ blocks (29%) were surveyed.  The uncorrected (for sightability) population 

estimate was 3,025 ± 427 (90% confidence interval [CI]), with an estimated bull to cow ratio of 

40 ± 7.9 bulls per 100 cows and an estimated calf to cow ratio of 44 ± 3.6 calves per 100 cows.  

The uncorrected moose density estimate was 0.82 ± 0.12 moose per km
2
.  When corrected for 

sightability (SCF = 1.14), the estimated moose population was 3,447 ± 498 with a density of 0.94 

± 0.13 moose per km
2
. 

Wildlife Management Unit 7-32 had previously been surveyed in 1997, 2005, and 2012.  

In 1997, the uncorrected moose density estimate was 0.70 ± 0.12 moose per km
2
, and 

subsequently increased to a density of 0.94 ± 0.20 moose per km
2 

by 2005.  The density estimate 

declined by 2012 to 0.72 ± 0.20 moose per km
2
.  Thus, the 2018 survey results suggested a 14% 

population increase since the most recent survey in 2012.  The calf to cow ratio reported in 2018 

is higher than previous surveys; however, calf to cow ratios have been consistently high within 

this WMU, ranging from 37:100 to 40:100.  The bull to cow ratio observed in 2018 is within the 

range of ratios previously reported, with estimates as high as 60:100 in 2005 and as low as 

26:100 in 2012.   
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Introduction 

Moose (Alces americanus) are a symbolic species in the Peace Region of British 

Columbia (BC) and are an invaluable component of ecosystems across the landscape.  Moose are 

of utmost importance to local First Nations as a species depended on to provide for food, social, 

and ceremonial purposes, as well as providing tremendous value to licensed hunters from across 

the province and beyond.  The Peace Region contains approximately 33% of the province’s 

moose population and contributes to 22% of the province’s annual moose harvest.  Although 

moose are wide-spread across the region, concerns from local First Nations and stakeholders 

suggest that moose populations may be declining in certain areas.  Recent population inventories 

within the Peace Region have observed both declining and increasing populations.  The BC 

Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD) is 

committed to updating moose population inventories across the region in order to investigate the 

perceived changes in moose populations.     

A stratified random block (SRB) survey (adapted from Gasaway et al. 1986) was 

conducted to estimate moose population size and demographic parameters in Wildlife 

Management Unit (WMU) 7-32 of the Peace Region (Figure 1).  This WMU had previously been 

surveyed in 1997, 2005, and 2012.   

Study Area 

The study area encompassed all of WMU 7-32 (3,684 km
2
) within the Peace Region of 

BC.  The northern extent of WMU 7-32 borders the Peace River just southwest of Fort St. John, 

BC, extending south to the community of Chetwynd and west towards the community of 

Hudson’s Hope (Figure 1).  Wildlife Management Unit 7-32 is found entirely within the Boreal 

White and Black Spruce Biogeoclimatic Zone (Subzone mw), which is characterized by long, 

cold winters and warm, but short growing seasons.  Mixed stands of trembling aspen and white 

spruce, and lodgepole pine and black spruce, are common (Meidinger and Pojar 1991).  The 

study area was generally composed of rolling terrain, with tracts of coniferous and deciduous 

forests, and some large river drainages and riparian zones.  Forestry cutblocks of varying ages 

were common in the study area, as well as agricultural and residential areas in the eastern and 

southwestern extents.  In most years, WMU 7-32 supports the highest number of licensed moose 

hunters region-wide, and thus, one of the highest levels of moose harvest.  Guide-outfitters 

harvest very few moose within WMU 7-32.  This area falls within the Treaty 8 boundaries and 

this moose population provides an important source of sustenance to local First Nations.  

Although it is believed that this WMU is highly utilized by First Nations for moose hunting, the 

number of moose harvested annually by First Nations is unknown.  

Management Unit 7-32 is part of the North Peace Game Management Zone (GMZ; Figure 

1).  Game Management Zones are an amalgamation of WMUs sharing similar ecological 

characteristics and hunter-harvest patterns, and are the spatial scale at which moose management 
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objectives are set (Hatter 1999).  Management objectives for moose in this GMZ include 

maintaining post-hunt bull:cow ratios of at least 30 bulls per 100 cows, and calf:cow ratios of at 

least 30 calves per 100 cows.  Other objectives include providing ample harvest opportunity for 

First Nations and licensed hunters, and balancing moose management objectives with those of 

woodland caribou (Rangifer tarandus caribou).  The North Peace GMZ contains moderately to 

highly rated habitat capability for moose and supports other ungulate populations including elk 

(Cervus canadensis), mule deer and white-tailed deer (Odocoileus sp.).  Large predators are also 

present in the area, including grizzly bear (Ursus arctos), black bear (Ursus americanus), wolves 

(Canis lupus), and cougar (Puma concolor); however, their abundance is largely unknown. 

 
Figure 1. Location of the study area (Wildlife Management Unit 7-32) in the Peace Region of 

British Columbia. 

Objectives 

The objectives of the survey were to obtain: 

1) a population size and density estimate for moose in WMU 7-32 with a 90% confidence 

interval of ±25% or lower (RISC standards; BC Ministry of Forests 2002); 

2) estimates of demographic parameters for the WMU 7-32 moose population, including 

number of bulls per 100 cows and calves per 100 cows. 
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Methods 

Block Delineation and Stratification 

To estimate population size, density, and demographic parameters, FLNRORD conducted 

a stratified random block (SRB) survey.  The total area of WMU 7-32 was divided into 5 km by 5 

km sample units (SUs; 25 km
2
) following regional standards for SRB surveys (Thiessen and 

Baccante 2012).  Sample units which overlapped the edges of the WMU area were clipped by the 

WMU boundary.  Small, adjoining SUs along the boundary edge were amalgamated where 

appropriate in an attempt to minimize the variation in SU size.  The finalized survey grid resulted 

in 146 SUs (Figure 2). 

 
Figure 2. Sample units (SUs; blocks) located within Wildlife Management Unit 7-32 in the 

Peace Region of British Columbia.  

The SUs were classified into three strata based on observations of moose abundance, 

tracks, and habitat recorded during pre-survey stratification flights.  Stratification flights were 

flown using a Bell 206 Jet Ranger helicopter at approximately 200–400 m elevation in a north-

south orientation.  Entire columns of north/south adjoining SUs were flown using a continuous 
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transect from the northern or southern edge to the opposite edge of the survey area.  Stratification 

transects were flown at approximately 2.5 km intervals starting 1.25 km from the west or east SU 

edge.  Thereby, two passes were completed for each 5x5 km SU with a search distance of 1.25 

km out either side of the aircraft.  One observer in both the front and rear of the aircraft 

monitored the number of moose observed during each pass through a SU, as well as moose tracks 

and habitat classifications.  The SUs were classified post-hoc based on the number of moose 

observed, tracks, and habitat type (Table 1).   

The survey coordinators elected to classify SUs into three categories of strata (‘low’, 

‘medium’ and ‘high’ blocks).  Following the stratification flights, a moose habitat capability 

model was overlaid on the study area in a geographic information systems (GIS) platform and 

was used to verify the rankings of the SUs.  In many cases, the habitat capability mapping did not 

align closely with the observations made during the stratification flights, further suggesting the 

value of aerial-based stratification, rather than computer modeling methods, particularly in the 

absence of accurate moose habitat models.  Fifty-one SUs were classified as ‘low’, 64 were 

classified as ‘medium’, and 31 were classified as ‘high’ (Table 1). 

Table 1. Stratification rating system for the Wildlife Management Unit 7-32 moose survey in the 

Peace Region of British Columbia, 2018. 

Stratum Rating Value Moose Observed (-8 ⁰C) Number of SUs in Stratum 

High 1 5–13 31 

Medium 2 2–7 64 

Low 3 0–3 51 

Survey Methods 

The survey followed SRB methodologies adapted from Gasaway et al. (1986) and Oswald 

(1982).  Sample units to be flown were selected randomly from each stratum using the Microsoft 

Excel
®
 random number generator.  After the second day of surveying when more than five SUs 

from each stratum had been surveyed, further survey effort was allocated to each stratum utilizing 

the ‘allocate’ function in the program MOOSEPOP (Reed 1989).  The program allocates 

additional survey effort to minimize overall variance based on results collected up to that point in 

time. 
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Figure 3. Stratification of Wildlife Management Unit 7-32 sample units as ‘low’, ‘medium’, and 

‘high’ expected moose density. 

Survey flights were conducted at low altitude (40–80 m) and low airspeed (80–120 

km/hour) using a Bell 206 Jet Ranger helicopter and three observers (one in the front and two in 

the rear of the aircraft).  On average, between 10 and 13 parallel transects were flown over each 

surveyed block at 300–400 m intervals starting 250 m from the SU edge.  The distance between 

transects varied with forest cover density.  Search distance for the three observers was 

approximately 250 m out from both sides of the helicopter. 

Moose were classified as calves (moose <1 year old), adult cows (females >1 year old), 

and adult bulls (males >1 year old).  When antlers were present, bulls were further classified 

based on antler morphology (number of antler tines) following classifications used to manage 

hunter harvest, as per the BC Hunting and Trapping Regulation Synopsis (Appendix A).  Class I 

bulls were those with two or less antler tines on at least one antler (spike-fork bulls).  Class II 

bulls had more than three antler tines on both sides, but less than ten antler tines and less than 

three brow tines on each antler (these bulls are closed to licensed harvest for much of the hunting 

season).  Class III bulls had three or more brow tines or ten or more total antler tines on at least 
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one antler (tri-palm or 10-point bulls).  Other ungulate species observed during the survey (mule 

deer, white-tailed deer, and elk) were counted but not always classified due to the potential 

disruption of productivity while surveying for moose.  Incidental predator observations were also 

recorded. 

When moose were located, the helicopter was positioned to allow accurate determinations 

of the number and classification of moose.  Cows were distinguished from bulls using cow-calf 

aggregate behavior, absence of antlers or antler scars, presence of vulva patch, lightness of color, 

bell length and shape, and facial colouration and morphology (Oswald 1982, Heard et al. 1999).  

An estimate of the percent vegetative cover was determined at each moose observation to correct 

for sightability bias (Anderson and Lindzey 1996; Appendix B).  After counting and classifying 

was complete, the helicopter returned to, and continued along the transect.  

Navigation was accomplished using real-time flight following on a GPS-equipped Apple 

iPad utilizing GIS Pro software.  Satellite imagery, hill-shade mapping, and SU boundaries were 

preloaded into GIS Pro to facilitate accurate navigation.  Locations of all moose observations 

were recorded on a Garmin GPS.  

Data Analysis 

Population estimate, density, number of bulls per 100 cows, and number of calves per 100 

cows was calculated following the survey.  The program MOOSEPOP (Reed 1989) was used to 

calculate an uncorrected (for sightability) estimate of the moose density within the survey area, 

total moose, and estimates of bull to cow and calf to cow ratios.  Confidence intervals (CI) for 

each estimate were calculated using MOOSEPOP.  All reported CIs were at 90% confidence 

unless otherwise stated. 

The population estimate and density estimate were corrected for sightability using a 

sightability correction factor (SCF) calculated in the program Aerial Survey (Unsworth et al. 

1998, Leban and Garton 2000).  The program utilizes percent vegetative cover estimates recorded 

during the survey to correct for moose that were undetected.  The sightability model is derived 

from moose sightability trials conducted in the Thompson and Omineca Regions of BC (Quayle 

et al. 2001).  Aerial Survey calculates a population estimate using a sampling fraction based on 

the number of surveyed SUs divided by the total number of SUs in the study area. The variance 

for the final population estimate was the sum of the sampling, sightability, and model variances 

of all three strata (Table 3).  Additionally, search effort was calculated for each stratum (Table 3). 

Results 

Search Effort and Survey Conditions 

Stratification flights were conducted from January 2
nd

–3
rd

, 2018, for a total flight time of 

12.2 hours.  The SRB survey was completed January 4
th

–7
th

, with an additional flight day on 

January 13
th

, 2018, for a total flight time of 32.3 hours and a search time of 23.7 hours.  Weather 
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conditions impeded flights from occurring on consecutive days prior to the final survey day.  Six 

of 51 ‘low’ blocks (12%), 14 of 64 ‘medium’ blocks (22%), and nine of 31 ‘high’ blocks (29%) 

were surveyed (Figure 4).  The average search time in the ‘low’ stratum was 39.7 min/block, for 

a search effort of 1.6 min/km
2
.  The average search time in the ‘medium’ stratum was 48.2 

min/block, for a search effort of 1.9 min/km
2
.  The average search time in the ‘high’ stratum was 

56.8 min/block, for a search effort of 2.3 min/km
2
.  

Air temperatures during the survey ranged from -3 to -8 ⁰C.  Skies ranged from clear to 

overcast during the survey and survey conditions were generally “good” to “moderate” as defined 

by the RISC standards for moose surveys (BC Ministry of Forests 2002).  Snow cover was 100% 

in most survey blocks and snow depth was estimated at 10–30 cm (thus was not considered to be 

abnormally affecting moose habitat use or movement; Kelsall and Prescott 1971); however, 

warming conditions resulted in patchy snow conditions in some survey blocks as the survey 

progressed. 

Population Size, Density, and Composition 

A total of 531 moose were observed during the pre-survey stratification flights.  During 

the SRB survey, a total of 679 moose were observed composed of 147 bulls, 368 cows, and 164 

calves.  Average group size was 1.8 with a maximum group size of five individuals.  The 

observed bull to cow ratio was 40:100, and the observed calf to cow ratio was 45:100 (Table 2). 

Table 2. Observed and estimated bulls, cows, and calves by stratum following the 2018 moose 

survey in Wildlife Management Unit 7-32 in the Peace Region of British Columbia.  

Stratum High Medium Low 

 Observed Estimated* Observed Estimated* Observed Estimated* 

Number of 

Bulls 
60 257 76 402 11 107 

Number of 

Cows 
178 691 158 823 32 348 

Number of 

Calves 
78 302 73 382 13 135 

Total # of 

Moose 
316 1,250 307 1,607 56 590 

*Estimates corrected for sightability 
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Figure 4. Sample units surveyed during the 2018 moose survey in Wildlife Management Unit 7-

32 in the Peace Region of British Columbia. 

The uncorrected (for sightability) total moose estimate for WMU 7-32 was 3,025 ± 427 

(90% confidence interval [CI]), which equates to an estimated density of 0.82 ± 0.12 moose per 

km
2
.  The calculated SCF was 1.14, resulting in a corrected total moose estimate of 3,447 ± 498 

and a corrected density estimate of 0.94 ± 0.13 moose per km
2
 (Table 3).  According to the 

corrected estimate, the population was composed of 776 bulls, 1,862 cows, and 819 calves.  

Moose densities were higher in ‘high’ strata compared to ‘medium’ and ‘low’ strata, as expected, 

with an estimated population density of 1.61 moose/km
2
 in ‘high’ blocks, 0.99 moose/km

2
 in 

‘medium’ blocks, and 0.46 moose/km
2
 in ‘low’ blocks. 
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Table 3. Search effort, observed and estimated number of moose, and estimate variance by 

stratum following the 2018 moose survey in Wildlife Management Unit 7-32 in the Peace Region 

of British Columbia. 

  

High 

Stratum 

Medium 

Stratum 

Low 

Stratum 

Total        

(or Avg.) 

No. of SUs* Surveyed 9 14 6 29 

No. of SUs in Stratum 31 64 51 146 

Area of SUs Surveyed (km
2
) 224 346 146 716 

Area of Entire Stratum (km
2
) 777 1,623 1,284 3,684 

Avg. Search Effort (min/ km
2
) 2.3 1.9 1.6 (1.9) 

     

Moose Observed 316 307 56 679 

Mean SCF** 1.14 1.12 1.19 (1.14) 

Corrected Density (moose/km
2
) 1.61 0.99 0.46 (0.94) 

Population Estimate 1,250 1,607 590 3,447 

       Sampling Variance 34,334 29,504 26,216 90,054 

       Sightability Variance 473 534 428 1,435 

       Model Variance 14 13 20 47 

       Total Variance 34,821 30,051 26,664 91,536 

90% Confidence Interval 307 285 269 498 

* Sample Units 

** Sightability Correction Factor 

Wildlife Management Unit 7-32 had previously been surveyed for moose in 1997, 2005, 

and 2012.  The previous SRB surveys did not correct for sightability, thus the uncorrected 

population and density estimates were used in all comparisons of results (Figure 5).  Population 

densities have fluctuated overtime, with the lowest estimate occurring in 1997 and the highest 

estimate occurring in 2005.  The 2018 survey results suggest a 14% population increase since the 

most recent survey in 2012.   

The estimated bull to cow ratio in 2018 was 40 ± 7.9 bulls per 100 cows.  This ratio has 

also fluctuated over time in WMU 7-32, reaching a low in 2012 and a high in 2005 (Figure 6).  

Of the 147 bulls observed, 52% had dropped their antlers prior to the survey.  Of the 70 bulls 

observed with antlers present, 40% were Class I (spike-fork), 57% were Class II, and 3% were 

Class III (tri-palm or 10-point).  It should be noted that mature bulls with large antlers have a 

higher propensity to drop their antlers earlier in the winter (Franzmann and Schwartz 2007).  The 

estimated calf to cow ratio in 2018 was 44 ± 3.6 calves per 100 cows.  The calf to cow ratio in 

WMU 7-32 has remained relatively stable over time; however, the 2018 survey yielded the 

highest calf to cow estimate compared to previous surveys (Figure 7).  Of the 152 cow-calf 

groups observed, 12 (8%) were cows with twin calves.  
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Incidental Species 

Incidental species were counted during the aerial survey; however, significant deviations 

from transects did not occur in order to do so.  During the SRB survey, 186 elk, 22 mule deer, 

and nine white-tailed deer were observed.  An additional 71 elk and 22 white-tailed deer were 

observed during the pre-survey stratification flights.  No large predator species (i.e., wolves or 

cougars) were observed during the survey; however, three apparent wolf predation events were 

documented, all of which were elk kills.  

 
Figure 5.  Comparison of uncorrected moose density estimates from previous surveys conducted 

in Wildlife Management Unit 7-32 in the Peace Region of British Columbia. Error bars represent 

90% confidence intervals. 

 
Figure 6. Comparison of bull to cow ratios from previous surveys conducted in Wildlife 

Management Unit 7-32 in the Peace Region of British Columbia.  Error bars represent 90% 

confidence intervals. 
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Figure 7. Comparison of calf to cow ratios from previous surveys conducted in Wildlife 

Management Unit 7-32 in the Peace Region of British Columbia.  Error bars represent 90% 

confidence intervals. 

Discussion 

Survey Method 

The aerial stratification method used for this survey appeared to accurately predict 

relative densities of moose within the sample unit strata.  The analysis showed strong separation 

between moose density estimates for each stratum, with density estimates approximately 65% 

higher in the ‘high’ blocks compared to the ‘medium’ blocks, and density estimates 

approximately twice as high in the ‘medium’ blocks compared to the ‘low’ blocks.  The sample 

variance calculated post-survey was relatively low when compared to other surveys conducted in 

the Peace Region, particularly those which utilized habitat-based (computer-based) stratification 

methods (Thiessen and Baccante 2012, Sittler and McNay 2018).  Based on the results of 

previous aerial surveys for moose in the Peace Region, it is recommended that an aerial 

stratification method continue to be used rather than a habitat-based method, particularly in 

WMUs where a high variation of moose density is expected in SUs.  The development of 

accurate moose habitat models is required if computer-based stratification is to be considered for 

future surveys.  Although aerial stratification requires additional flight time and costs initially, 

this method can reduce the number of SUs that must be surveyed in order to reduce error around 

the population estimate, thus potentially increasing survey efficiency.  Three strata were 

appropriate for this survey and produced robust estimates.  It is generally recommended that three 

or more stratum be identified during the stratification process (Gasaway et al. 1986), and the 

results of this survey support that recommendation.  

A helicopter was used for stratification flights based on previous experiences during 

surveys in which fixed-wing aircraft were used instead.  Maintaining optimal height for 

stratification was deemed more difficult in a fixed-wing aircraft when compared to a helicopter, 
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particularly in terrain where topography varied and frequent altitude changes were required.  As 

well, it is the author’s opinion that low-level aerial stratification can be completed with a higher 

level of safety using a helicopter, particularly in terrain where sudden elevation changes occur or 

where fixed-wing landing locations are limited.  

Using real-time tracking in geospatial software with the survey grids uploaded into the 

software allowed the surveyors to navigate effectively, verify complete coverage of SUs, and 

allowed accurate determination of whether moose near SU boundaries were in or out of the SU.  

This also reduces the risk of double-counting moose.  It is recommended that all future surveys in 

the Peace Region utilize similar portable GIS navigation software run on iPads or tablets in 

conjunction with GPS units for marking animal locations. 

  When winter conditions dictate, surveys should be attempted in late-November to early-

December when a greater proportion of bulls are carrying antlers (BC Ministry of Forests 2002).  

This aids in the accuracy and efficiency of sex classifications, and also provides insight into the 

number of bulls in various antler classes that may or may not be available to harvest during 

licensed hunting seasons (albeit a slightly biased observation as bulls are being observed post-

hunt).  During the 2018 WMU 7-32 survey, over half of the bulls observed had already dropped 

their antlers.  It should be noted, however, that conducting surveys during early winter will result 

in higher estimates of calf to cow ratios compared to those obtained during late winter.  Calf to 

cow ratios observed in early winter are representative of calf survival at six months of age, 

whereas late winter ratios may be more representative of true calf recruitment (calves recruited 

into the breeding population; BC Ministry of Forests 2002). 

Population Composition 

The observed and estimated bull to cow ratio was at a level above the provincial objective 

of at least 30 bulls per 100 cows (post-hunt; BC FLNRO 2015).  This suggests that the ratio of 

bulls in the population is sufficient enough to ensure typical female pregnancy rates and 

conception timing (Thomson 1991).  Bull to cow ratios below the provincial management targets 

may prompt wildlife managers to adjust hunting regulations to restrict male-specific harvest; this 

does not appear to be the case currently in WMU 7-32.  However, the previous survey in 2012 

reported a bull to cow ratio below the provincial target.  This finding, along with low bull to cow 

ratios in adjacent WMUs (Lirette 2013, Poole and DeMars 2015, Bridger 2016), prompted 

FLNRORD to shorten the general open hunting season for bull moose in the North Peace GMZ, 

which includes WMU 7-32.  This change was first implemented in 2016.  It is reasonable to 

suggest that the implementation of the shortened hunting season for the past two years aided in 

the recovery of the bull to cow ratios in this WMU.     

The observed and estimated calf to cow ratio suggests calf survival and recruitment 

remains at a level that can sufficiently contribute to a stable or increasing population. Calf 

survival, and consequently the winter calf to cow ratio (calf recruitment), is greatly influenced by 
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predation, where several studies have estimated that predation accounts for up to 80% of calf 

mortality in the first year of life (Franzmann and Schwartz 2007).  Observations of predators or 

signs of predators were minimal over the course of the survey.  Given the close proximity of 

portions of WMU 7-32 to urban, industrial, and agricultural areas, predation from species like 

wolves, grizzly bear, and black bear is likely much lower compared to more remote areas within 

the Peace Region (Lirette 2015, Bridger 2017, Bridger unpublished).  This WMU is also 

immediately adjacent to a treatment area in which wolves are being culled in order to support 

woodland caribou recovery.  This may have resulted in low wolf densities within WMU 7-32, 

possibly due to a dispersal effect, where wolves have left the survey area to colonize the vacant 

territories within the caribou recovery zone.  Habitat quality and availability may also have a 

positive effect on calf recruitment and twinning rates (Franzmann and Schwartz 1985).  The 

survey crew noted that habitat quality appeared high in the study area, with plentiful early seral 

habitat in the form of 10–30 year-old logging blocks.  The apparent habitat quality may have 

contributed to the high calf to cow ratio observed, which included 12 cows with twin calves.  The 

survey results suggest that calf survival and calf recruitment are not currently limiting factors for 

the moose population in WMU 7-32, and are likely contributing to an increasing population.  

Population Size and Density 

Upon completion of the 2018 aerial survey in WMU 7-32, a SCF was applied to the 

uncorrected moose population estimate to account for moose that were undetected.  It has 

previously been shown that a considerable proportion of moose within a survey area are not 

sighted during a survey and, as a result, failure to correct for unsighted moose may lead to 

substantial underestimates of actual moose numbers present (Anderson and Lindzey 1996, 

Quayle et al. 2001).  The density estimate observed in 2018 is higher than the previous estimate 

reported six years prior, and is the third highest density observed in the North Peace GMZ over 

the past 10 years.  The relatively high moose density observed is somewhat contradictory to 

reports from local First Nations and some stakeholders, as they have suggested substantial 

population declines had occurred in recent years (Marshall et al. 2016).  Such discrepancies will 

require further investigation and engagement with First Nations and stakeholders.  Moose 

populations in WMU 7-32 were expected to be higher than most other WMUs within the North 

Peace GMZ, due to relatively high availability of winter and summer habitat (Poole and DeMars 

2015).  Of note, the majority of moose observed during the aerial survey were found within 

mixed forests, deciduous forests, logging blocks, riparian areas, and agricultural areas.  

There has been a moderate increase in the population estimate within WMU 7-32 since 

the previous survey in 2012; however, the current population estimate has declined since 2005.  

Based on a winter habitat capability assessment conducted by Poole and DeMars (2015), a moose 

population estimate of 3,453 and density of 0.94 moose per km
2
 is expected for WMU 7-32.  The 

results reported during the 2018 aerial survey are nearly identical to the predicted moose density, 

suggesting that the moose population may currently have reached its optimal size, relative to 

habitat capability.  Habitat capability modeling, however, is limited in its ability to represent the 
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current condition of the landscape (habitat suitability); habitat suitability is arguably a more 

significant driver of moose population densities.  There are currently habitat suitability models 

being developed across the study area, which may provide a more accurate estimation of the 

optimal moose densities and overall population size within WMU 7-32.  It is possible that the 

present habitat conditions could support a higher density of moose than exists currently.   

Some areas within the Peace Region, and across the province, have reported substantial 

population declines over the past 20 years (Poole and DeMars 2015, Kuzyk 2016).  The drivers 

of such declines are still largely unknown, and likely vary across regions.  Similarly, the cause of 

an increase in moose population size in WMU 7-32 is largely unknown.  Habitat quality, food 

resources, and predation are often considered to be the primary limiting factors for ungulate 

populations (Franzmann and Schwartz 2007), all of which can affect fecundity, recruitment, and 

survivorship of moose in a positive or negative direction.  Thus, an observed increase in 

population size in WMU 7-32 may be linked to an increase in forage and habitat availability 

and/or quality, or a reduction in predation rates (generally associated with wolves and bears).  

Assessments of habitat and forage availability and quality, however, have not occurred, while 

predator abundance estimates are largely anecdotal.  The calf recruitment observed during the 

survey would suggest that predators are not currently limiting moose population growth.  In 

recent years, moose populations occurring south of the Peace River, including WMU 7-32, may 

have benefitted from active predator (wolf) control occurring in neighbouring areas for the 

purposes of caribou recovery (Seip and Jones 2017).  

Licensed harvest of moose in the North Peace GMZ has been limited to a male-only 

harvest (with varying antler restrictions applied) since the mid- to late-1990s.  Wildlife 

Management Unit 7-32 is subjected to high densities of licensed moose hunters and hunting 

harvest, relative to other areas in the Peace Region.  The harvest of bull moose in WMU 7-32 has 

cycled over time, but has shown a declining trend over the past five years.  The recent decline in 

harvest may be partly attributed to a shortening of the bull moose hunting season during the past 

two years, as well as a reduction in overall hunting success as bull to cow ratios dropped below 

provincial management targets as recently as 2012 (i.e., fewer bulls available for harvest).  

Hunter effort has remained relatively stable during that time period.  The licensed harvest of bull 

moose has averaged approximately 154 per year since the previous survey in 2012 (FLNRORD 

unpublished).  Based on the most recent survey findings, this equates to a harvest rate of 

approximately 5% of the overall population and 20% of the bull population, suggesting licensed 

harvest is at the upper extent of the current management targets.  Regulated harvest by licensed 

hunters is not considered to be a limiting factor of moose populations in WMU 7-32; however, 

the bull to cow ratio should be monitored over time to ensure the population composition is being 

maintained at a level which ensures sustainability.  The number of moose harvested by First 

Nations is unknown.  Although the First Nations’ harvest is estimated prior to setting licensed 

harvest targets, a more accurate depiction of First Nations’ harvest would enhance the 

management of moose in WMU 7-32.  
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Appendix 

Appendix A.  

Antler morphology used to classify bull moose during the 2018 WMU 7-32 moose survey.  

Description and figures found in the BC Hunting and Trapping Regulations Synopsis 2016-

18. 
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Appendix B.  

Examples of percent vegetative cover classifications used during the 2018 WMU 7-32 moose survey.  Examples taken from 

Unsworth et al. 1998.   

 

 


