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ABSTRACT 

M:x:>se in a 10,501 km2 area of southwest Yukon were censused· using a 

stratified randcm block aerial survey technique. M:lose densities were 

highest (0.43 noose/1m?) in the southeast portion of the study area and 

lCMest (0.02 noose/km2 ) in the northwest portion. Adult females were the 

m:>st abundant age/sex c::cD:>rt in all of the survey areas ranging fran 57% of 

the ~ation in Whitehorse South to 72% in the Haines Junction sw:vey area. 

Yearlings were the least abundant coh:>rt. H1.mting rerroved an average of 8% 

of the pre-htmt population. M:x:>se were clumped in distribution in 3 out of 5 

areas with oVer 50% of the m::lOSe occurring in less than 10% of the area. 

~ (>70%) of the calves were found in the low density areas. 
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lNI'ROlX.D'ICI{ 

M:lose (Alces alces) p:JpUlations in the southwest Yukon have been censused 

annually since 1981 (Larsen 1982, Johnston and M::Leod 1983, Markel and Larsen 

1983) • The primary objectives of those sw:veys were to detennine m:ose 

population density, distribution, OCIl1p:)Si tion, and changes in population size 

over time. As a result of the lOW' calf survivorship (6-24 calves/100 females 

~30 no) documented to six nonths of age and a decline in population size in 

sane areas, a study was initiated in 1983 to detennine the limiting factors 

on m:ose p:JpUlation growth in southwestel:n Yukon. It was found that 

predation by grizzly bears and wolves was the major cause of calf and adult 

CCM nortali ty (Larsen and Gauthier in prep. ) • 

A predator reduction program was introduced in 1982/83 as part of an 

experimental study design to detennine if predators were limiting the growth 

of the m:x>se population. Four predator prescription blocks were delineated. 

(Fig. 1). These blocks were further divided. into 5 survey areas (SAs). The 

resp:mse of m:x>se populations, i.e. changes in calf and adult female 

survivorship and overall population size, to different predator prescriptions 

are non.i tored. using aerial sw:vey and telemetJ:y techniques. This document is 

reporting only on the 1983 aerial survey results in those prescription 

blocks. The effects of the predator prescriptions on the m:ose population 

will be analyzed. at a later date. 

STUDY AREA 

The study area, which consists of 10,501 km2 total land area, lies in the 

Ruby and Coastal r.'buntain ranges in southwest Yukon (Fig. 1). The area is 

characterized. by :rugged. 1l'OUIltains and numerous large water bodies. Treeline 

occurs between 1,067 and 1,220 metres above sea level. Shrub birch. (Betula 

~.) and willOW' (Salix~) are the predaninant vegetation in the subalpine 

zone which extends fran treeline to 1,542 metres. On the lower slopes white 

spruce (Picea glauca) and lodgepole pine (Pirrus contorta) are the dcminant 

tree species. A few small bums have occurred througtout this area over the 

past two decades and one major burn occurred in 1958 in the southeast corner 

of the study area. The physiography, climate and vegetation in these areas 

have been described. elsewhere (Oswald and Senyk 1977, Larsen 1982). 

The Yukon is divided into 11 Game Management Zones (G1Z) which are further 
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divided into Game Management Subzones (QIIIS) (Anon 1982). The Kluane smvey 

area (S.A. 2-A) is cx::mposed of QIIIS 5-40, while the Haines Junction smvey 

area (l-A) is cx::mposed of QIIIS 7-01 to 7-06, Whitehorse South (4-A) is 

cx::mposed of G1S 7-13 to 7-27, carc:ross (5-B) is carrposed of G1S 9-01, 9-02, 

and 9-04 and lastly the Teslin Area (5-A) is carrposed of QIIIS 9-08 and 9-09. 

MJmI)DS 

Aerial surveys were conducted between November 15-21, November 29 - December 

1, December 1-6 and December 5-8 for areas 4-A, 1-A, 2-A, 5-A and 5-B 

respectively. This time period is preferred for noose surveys in Yukon due 

to the aggregation behaviour of noose in open habitats during and inmediate1y 

fo11adng the :rut (Peek et al., 1974; Lynch, 1975; Rounds, 1978; Mytton and 

Keith, 1981; Y.T.G. internal files). In additien, the ground is covered with 

snow by early November. Both of these factors increase visibility of noose 

on aerial surveys (Gasaway et a1., 1981) • The presence of antlers en males 

to mid-December facilitates the sexing of noose fran aircraft. 

A stratified randan block sempling technique was used (Gasaway et al., 1981 ) 

with m:xlificatians to acc::c.m:ldate the terrain, weather conditions and 

distribution of noose in Yukon. (Larsen, 1982). Briefly the technique used 

was as follows. Each SA was divided into semple units (SU) using natural 

terrain features for borders and delineated on 1: 500,000 topographical maps. 

For canparative purposes the SUs used on this smvey were c::xnsistent with the 

SUs fran previous years (1981 and 1982). All of the smvey areas were 

portions (or sub areas) of previously censused areas (Fig 1). For exarrple 

S.A. 1-A is a sub area of the original Haines Junction (SA 1) smvey area. 

Fixed-wing aircraft were used to stratify SUs into high, medium and low 

strata based on the mnnber of noose and tracks seen in the SU. Areas above 

1,542 metres elevation, water bodies larger than 0.8 km2 and precipitous 

slopes were oonsidered uninhabitable for noose and were not su:z:veyed. Areas 

above 1.542 metres oonsisted of primarily talus slopes with little to IX> 

vegetation. In SA 4-A 1,199 km2 or 32% was c::xnsidered IX>t habitable while in 

SA 2-A, 1-A, 5-A and 5-B it was 399 km2 (25%), 613 km2 (21%), 61 km2 (5%) and 

105 km2 (10%). 
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Helicopters were employed to census the su within 48 hours of cx:mp1eting the 

stratification. Sample units to be sm:veyed were randanly selected, 

therefore the same SUs were not necessarily sm:veyed between years. Total 

oounts of IIOOSe were made within each SU sm:veyed. Search patterns varied 

fran parallel overlapping transects and following centour lines to tight 

circling depending upon the terra:in and wind. A detailed description of the 

techniques can be found :in Gasaway et a1. (1981) and Larsen (1982). 

M:lose observations included :infonnation on the number of animals :in each 

aggregation, their age (calves, yearlings and adults) and sex. Habitat 

characteristics at each observation were classified according to vegetation 

(herbaceous, shrub, shrub-conifer, conifer and deciduous), elevation and 

aspect. 

M:Iose harvest data were tabulated by G1S fran questionnaires retun1ed by 

licenced resident and non-resident hunters. Annual haIvest (non-native) was 

estimated fran each survey areas using Kale (1982) • Information on 

non-licenced (native) harvest was not available. 
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RESULTS AND DISClJSSI~ 

Search and Sanpling Intensity 

Search intensity ranged anong SAs fran 0.28 to 0.33 min./km2 for 

stratification and 1.74 to 1.94 min./km2 for the census (Table 1). 

Table 1. Search and sampling intensity for each survey area in 
Southwestern Yukon, Nov/Dec 1983. 

S.A. 

Haines Junction 
(IA) 

Kluane 
(2A) 

Whitehorse South 
(4A) 

Teslin 
(SA) 

carcross 
(SB) 

Total 
Habitable 2 

M:lOse Range (kIll ) 

2332.4 

1144.1 

2613.2 

1096.0 

915.5 

Search Intensity min. jkm2 
Stratification Census 

.30 1.75 

.28 1.81 

.31 1.74 

.33 1.94 

.28 1.83 

The overall sampling intensity regardless of SA or stratum averaged 28% with 

a range of 19% to 43% anong SAs (Table 2). All of the high strata SUs were 

suzveyed., while 94% of the medium and 20% of the low strata were suzveyed.. 

The high and medium strata canbined oansti tuted 9% of the area with the 

remainder (91%) in the low stratum. A total of 164 SUs averaging 13.9 km2 in 

size were suzveyed. in the canbined SAs. 
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Table 2. Semp1ing Intensity by stratum and Smvey Area, Nov/Dec 1983 

Smvey Semple Units S T R A T A 
Area High Medium Low Total 

I-A lb. of SUs (%) 8 (4) 10 (5) 166 (90) 184 (100) 
Haines 
Junction SUs surveyed 8 (100) 10 (100) 29 (18) 47 (26) 

(% semp1ed) 

2-A lb. of SUs (%) 0 3 (3) 88 (97) 91 (100) 
Kluane 

SUs surveyed N/A 3 (100) 14(16) 17 (19) 
(% sanp1ed) 

4-A lb. of SUs (%) 11 (6) 9 (5) 155 (89) 175 (100) 
Whitehorse 
South SUs surveyed 11 (100) 9 (100) 27 (17) 47 (27) 

(% semp1ed) 

5-A lb. of SUs (%) 2 (3) 7 (9) 68 (88) 77 (100) 
Tes1in 

SUs surveyed 2 (100) 5 (71) 17 (25) 24 (31) 
(% sanp1ed) 

5-B lb. of SUs (%) 0 6 (9) 62 (91) 68 (100) 
Carcross 

SUs surveyed N/A 6 (100) 23 (37) 29 (43) 
(% sanp1ed) 

OVerall lb. of SUs (%) 21 (4) 35 (6) 539 (91) 595 (100) 
S.A. 's 

SUs surveyed 21 (100) 33 (95) 110 (20) 164 (28) 
(% sanp1ed) 
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Population Estimate, Density and. CU¥,!i tion 

The smallest population was found in SA 2-A (29 noose + 34%; 90% C.l.) and 

the largest in SA 4-A (651 .:!:. 22%; 90% Cl) (Table 3). The precision of the 

overall population estimates by SA ranged fonn +22% to +36%. M:x:lse densities 

were highest (.43 noosejkm2) in the sou~ ~on (SA 5-A) of the 

study area and the lowest (.02 IOOOSejkm2) in the northwest (SA 2-A) (Table 

3) • This trend in decreasing densities across the study area fran SE to NW 

was CXXlSistent with results fran previous years (Larsen 1982, Johnston and 

M:::Leod 1983, and Markel and Larsen 1983). 

A higher density was documented in the medium stratum as ccmpared to the high 

stratum in SA lAo This was likely due to a cx:mbination of novement between. 

high and medium SUs after stratification and before surveying; or i.ncx>rrect 

stratification. 

Adult females (:::.. 30 no.) were the largest single c:oOOrt in each of the SAg 

ranging fran 57% (SA 4-A) to 72% (SA I-A) of the overall population estimate 

(Table 4). Adult males (:::. 30rc0.) represented the next largest cohort in all 

except SA 5-A where calves were nore prani.nent. Yearlings (males and 

females) ranged fran 1-6% of the estimated population while calves ranged 

fonn 0-19% of the population. 

Calf/cow ratios varied greatly ~ the survey blocks with the highest 

ratios in SAg 5-A (30 calves/100 females) and 4-A (30 calves/100 females) 

follCMeC.i by substantially fewer calves in SAg I-A (7 calves/100 females) and 

5-B (4 calves/100 females). No calves were observed in SA 2-A (Table 4). 

The lowest calf/cow ratio was documented in the area (SA 2-A) with the lowest 

density of IOOOSe, while the highest calf/cow ratio was documented in the area 

(SA 5-A) with the highest density of rooose. This relationship was CXXlSistent 

in all of the SAg in 1983 as well as in previous years (Markel and Larsen 

1983, Johnston et al., 1983). We interpret this data to suggest that the 

apparent high nortali ty of calves has resulted in a negative balance between. 

calf recruitment and adult nmtali ty, leading to a decline in the population. 
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Table 3. Estimated noose population and density by survey 
area and strata, N:Jvember - December 1983 

Area Parameter High Medium 

Haines Jet. Estimated total 66 121 
1-A Density (noose/km~ 0.60 1.02 

Kluane Estimated total ~ 23 
2-A Density (noosejkm ) a 0.61 

Whitehorse Estimated total ~ 259 79 
South 4-A Density (noose/km ) 1.35 0.55 

Teslin Estimated total 32 56 
5-A Density (noose/km~ 0.98 0.59 

Carcross Estimated total ~ 66 
5-B Density (noose/km ) 0.86 

adensity is calculated based on habitable m:x:>Se range. 

Total 

159 346 + 27% 
0.08 0:-15 

6 29 + 34% 
0.01 0:-02 

313 651 + 22% 
0.14 0:-25 

384 472 + 27% 
0.40 ·0:-43 

105 171 + 36% 
0.13 0.19 
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Table 4. Estimated m::x::>Se population ca:nposi tion by Survey Area 
November to December 1983. 

STRATUM 
Area Parameter High Low Medium Total (90% CI) 

Adult bulls ~30 lID. ) 18 31 29 78 + 41% 
I-A Adul t cows~O ~. ) 46 79 124 249~ 30% 
Haines Junction Yearlings (18 lID) 0 2 0 2 

Calves 2 9 6 17 + 55% 

Bulls/IOO cows (~30 lID. ) 39 39 25 3~38% 
Yearlings/1OO cows 1 
Cal ves/IOO cows 4 11 5 7 + 60% 

Adult bulls (~30 lID. ) NA 8 0 b 

l~ 2-A Adult cows (~30 lID. ) NA 13 6 
Kluane Yearlings (18 lID) a NA 2 0 ~ Calves NA 0 0 0 

Bulls/IOO cows NA 62 ·0: 4~ 
Yearlings/le)() cows NA 15; -0 l~ '.: ~;.' 

Calves/IOO cows NA 0 0 0 

Adult bulls (~30 lID. ) 50 29 74 153 + 32% 
4-A Adult cows ('!!'30 lID. a 175 37 159 37~ 26% 
Whi teh:>rse Yearlings ( 18 lID.) 8 8 0 16 
South Calves 26 5 80 III + 53% 

Bulls/IOO cows <=,30 lID.) 30 78 46 4~ 42% 
Yearlings/le)O cows 4 
Cal ves/IOO cows 15 14 50 30 + 37% 

Adult bulls (~30 lID. ) 4 6 ·78 88 + 46% 
5-A Adult cows (=!-30 lID. ~ 17 41 235 29~ 24% 
Teslin Yearlings ( 18 lID.) 2 2 4 

Calves 9 7 71 87 + 32% 

Bulls/IOO cows (~30 lID. ) 24 13 33 3~34% 
Yearlings/IOO cows 1 
Cal ves/IOO cows 53 17 30 30 + 20% 
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Table 4. Estimated IOOOSe population canposi tioo. by Survey Area 
November To December 1983. 

STRATUM 
Area Parameter High Low Medium Total (90% CI) 

Adult Bulls (~30 IlD. ) 21 33 54 + 37% 
5-B Adult Cows <=,,30 IlD. a 42 66 108 :; 37% 
Carcross Yearlings ( 18 IlD.) 2 3 5:; 78% 

calves 1 3 4:; 99% 

Bulls/IOO c:ows ~30 IlD. ) 50 52 51 + 20% 
Yearlings/IOO c:ows 7 9 7:; 82% 
calves/IOO c:ows 2 4 4 :; 102%· 

~ Yearling males are assumed To equal yearling females in number. 
The sample size was too small To estimate confidence inte:rvals. 
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Distribution 

M::Iose in three of the five SAg had a clumped distributioo. as reflected by the 

proportioo. of the IllXlSe populatioo. in each stratum (Fig. 2-5). In areas 1-A, 

2-A and 4-A the high and medium density strata c:c::oprised 10%, 3% and 11% of 

the habitable m:x>Se range respectively (Table 2) and acoounted for 54%, 79% 

and 52% of the IllXlSe (Table 4). In antrast, IllXlSe in SAg 5-A and 5-B had a 

less clumped distribution with a smaller (19% and 39%) proportion of the 

m:x>Se occurring in the high and medium strata (Table 4) which canprised 12% 

and 9% of the habitable m:x>Se range respectively (Table 2). The m::>re 

dispersed distribution in SAg 5-A and 5-B is nost likely due to the late date 

when these latter areas were SUJ:Veyed. Both were not SUJ:Veyed until the 

beginning of December at which time post-rut aggregations start to disband 

(Larsen 1982). 

The majority of calves (ranging f:ran 72% in SA 4-A to 83% in SA 5-A) were 

reoorded in "the low stratum, except for SA 1-A, sugg~ that c:x::JWS with 

calves avoid high density areas. 

Habitat 

The shrub daninated vegetative class was nost cc::mronly occupied by all 

sex/age classes in all of the SAg except 5-A (Table 5). In SA" 5-A, 30% of 

the estimated population occurred in the shrub-vegetative class whereas 48% 

occurred in the shrub-CX>Ilifer class. If the shrub and shrub-cxnifer classes 

are cx:mbined to fonn a "shrub-related" vegetative class then 82%, 100%, 94%, 

78% and 98% of the m:x>Se in areas 1-A through 5-B respectively would be found 

in this class. The herbaceous class was used least followed by the deciduous 

and conifer classes. Johnston et ale (1984) addressed m:x>Se habitat 

selectioo. in SA 1 and SA 4 in 1982, and determined that the distributioo. of 

IllXlSe arro.ng vegetation classes at that time was non-randan, with a greater 

than expected proportioo. of IllXlSe occurring in the shrub vegetative class. 

The majority ~67%) of the IllXlSe population in all five SAg was located 

between 1097 and 1524 m (Table 5). These elevations approximate a subalpine 

shrub zane which extends fran treeline to non-vegetated talus slopes at 

higher elevations. 



Fig. 2 : Moose Distribution in Survey 
Area 1-A, November-December. 
1983. 
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Fig 3 : Moose Distribution in Survey 
Area 2-A, November­
December 1983. 
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Fig. 4 : Moose Distribution in Survey 
Area 4-A, November-December 
1983. -
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Fig. 5 : Moose Distribution in Survey 
Area 5-A, November -
December 1983. 
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Fig.6: Moose Distribution in 
Survey Area 5-8, Novemba 
- December 1983. 
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The distribution of noose aItDng aspect classes varied arrong SAg (Table 5). 

In SAg 1-A and 2-A, 66% and 79% of the observations respectively were made on 

northerly aspects (291° -90°). Area 5-B slxMed a higher utilization of 

easterly aspects (0° - 180°) and areas 4-A and 5-A showed less defined 

patterns although the rx:>rtheasterly aspect (0° - 90°) was the nost important 

single class. 

Hunter HaJ:vest 

Hunting was estimated to re.nove an average of 7% (range 0-8%) of the prelumt 

population (Table 6). The estimated harvest does not include native htmters 

wJ:x:>se take may equal or exceed the ncn-native harvest. 

The skewed bull/cow ratios (Table 4) can be partially explained by the 

disproportionately high number of males in the licenced harvest. In 1983 the 

harvest carp:>Sition in G1Z 5, 7 and 9 was 91% males, 8% fanales and 1% 

calves. This selection for males has undoubtedly cxntributed to the present 

skewed ratios. 
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Table 5. Distribution (% frequency) of IIOOSe (all ages and sexes) 
am:ng habitat classes by Survey Area, November - December 1983. 

Habitat Survey Area 
Parameter I-A 2-A 4-A 5-A 5-B 

Herbaceous 2.3 0.5 

Shrub 60.4 78.8 65.4 30.4 50.3 

Shrub-canifer 22.0 21.2 29.5 47.9 47.4 

Conifer 15.3 0.6 7.5 2.3 

Deciduous 4.0 14.2 

457 - 1096 m 31.5 21.2 16.9 32.5 4.8 

1096 - 1401 m 53.0 75.3 52.9 61.6 

1402 - 1524 m 15.5 3.4 30.2 67.5 33.6 

0 o - 90 (N-E) 33.1 79.3 29.1 39.8 25.2 

91 - 1800 (E-S) 12.9 15.6 13.0 39.1 

181 - 2900 (S-W) 23.7 12.9 25.2 13.5 

292 - 3600 (W-N 30.3 23.3 12.6 ·22.1 

Flat 20.7 19.0 9.4 
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Table 6. Estimated l'Ibose Harvest by Sport Htmters in 
the Survey Areas, 1983a 

HARVEST % of 1983 
1983 post- 1983 pre- pre-:tnmt 

Non- :tnmt pop. hunt pop. population 
S.A. Resident Resident Total Estimate Estimate Hazvested 

1-A 25 1 26 346 372 7% 
(eM) 7-01 
to 7-06) 

2-A 0 0 0 29 29 0% 
(GIJS 5-40) 

4-A 32 12 44 651 695 6% 
(eM) 7-13 
to 7-27) 

5-A 41 0 41 472 513 8% 
(eM) 9-08, 
9-09) 

5-B 11 0 11 171 182 6% 
(eM) 9-01,9-02, 
9-04) 

'IOTAL 109 13 122 1669 1791 7% 

adoes rot include native harvest 
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Cost 

The SUIVey cost, including personnel, aircraft rental, fuel and accx::nm:::ldation 

was $85,128.00 or 10.97 km2 habitable m:ose range. Rental of aircraft 

contributed nost to overall cost (79% helicopter and 14% fixed-wing), while 

labour added 11% to the total budget (Table 7) • The price of fuel was 

incorporated into the aircraft rental cost. 

Table 7. Cost Breakdown for the 1983 m:ose surveys 

Item 

Fixed-wing (stratification) 

Helicopter (census) 

Personnel - already on staff 

- IleW'ly hired 

Food and Lodging 

Miscellaneous (vehicle, cost, supplies 

phone, etc.) 

Total Cost: 

Cost 

$11,500. 

60,475. 

6,638. 

2,515. 

3,000. 

1,000. 

$85,128. 
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