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Introduction 
 

Moose (Alces alces) are emerging as a keystone species in the Lake Revelstoke 
Valley.  At average winter densities of 1.58/km2, with some valleys as high as 3.54/km2 
(Poole and Serrouya 2003), moose are having profound effects on this wet-belt 
ecosystem.  At higher trophic levels, they are providing an abundant source of biomass 
for at least 5 predators (wolves [Canis lupus], cougars [Felis concolor], wolverine [Gulo 
gulo], black and grizzly bears [Ursus americanus and U. Arctos).  They are also 
substantially affecting lower trophic levels, as evidenced by damage to cedar plantations 
and some forage species (D’Eon et al. 2003).  High moose densities may have 
significant implications for mountain caribou (Rangifer tarandus) because moose are 
likely supporting more predators, which incidentally feed on mountain caribou, even as 
mountain caribou decline (Seip 1992, Wittmer 2004).  The Ministry of Water, Land, and 
Air Protection has decided to increase moose hunting permits by a factor of 5 (from pre-
2003 levels), with the goals of increasing hunting opportunities, mitigating vegetation 
damage, and relieving some of the apparent competition with mountain caribou.  
However, if moose are reduced too quickly and without appropriate predator 
management, mountain caribou are at high risk of increased incidental predation 
because of higher predator search times.  Therefore, closely monitoring moose 
populations as the harvest is increased is a critical component of caribou conservation.  
Such monitoring also forms a critical link in the adaptive management cycle, i.e. to 
measure the effects of a perturbation – the perturbation has been initiated with the 
increased moose harvest, and monitoring is the next key step (Walters 1986, Taylor et 
al. 1997).  Thus, management practices can be altered with new information, thereby 
completing the adaptive management cycle.   

The goal of this project was to resample existing pellet plots to obtain an estimate of 
the relative change in the moose population.   
 
Methods 
 

In 2002 we established 13 straight-line transects, oriented perpendicular to contour 
lines.  Transect placement was based on a stratified random design (RIC 1998), using a 
subset of transects established by Serrouya and D’Eon (2002) as part of a winter track 
count study (see their document for details).  Briefly, the design involved placing an 
equal number of transects in each of 4 aspect and 2 elevational classes. 

Every 50 m along transects we established a semi-permanent plot centre using a 
small wooden stake, and counted all ungulate pellet groups within a 5.64 m radius (100 
m2).  A moose pellet group consisted of a cluster of one or more winter moose pellets, 
which are faecal material deposited during winter (generally October through May) in the 
form of pellets, as opposed to summer faecal material (nonpelletized; Murie 1974).  
Winter moose pellets are usually oblong or round, smooth, and composed almost 
exclusively of woody material.  More than 50% of the pellet group had to be in the plot to 
be considered part of the sample.  Plots were then cleared of all pellets to avoid double 



counting in subsequent years.   We recorded several biophysical attributes at each plot, 
including slope, aspect, tree species composition, and percent shrub cover. 

Based on the variances obtained from the 13 transects, we conducted a power 
analysis to identify how many transects were needed for variances to stabilize.  The 
analysis indicated that we needed 16-20 transects, so we added 6 transects in spring 
2003 for a total of 19 transects. 

In spring 2004 we re-sampled the same plots that were established in 2002 and 
2003.  We then calculated the mean number of pellet groups/plot for both the spring 
2003 and 2004 data, and obtained variance estimates by bootstrapping entire transects, 
and compared 2003 to 2004 values.  We also converted the data to presence/absence 
(i.e., if a plot had >0 pellet groups it counted as 1), to make more conservative estimates 
of relative abundance between years. 
 
Results 
 

We visited 553 plots across 19 transects in both spring 2003 and 2004.  In 2004, 9 
plots were disturbed or destroyed due to logging activities or road building, and in 5 of 
those 9 plots it was impossible to obtain a meaningful pellet count.  In 2004 we counted 
228 different pellet groups compared to 194 in 2003.  The distribution of pellets across 
different transects was similar in both years (Fig. 1).  The mean number of pellet groups 
per plot was 0.35 (95% CI 0.21-0.52) in 2003 compared to 0.40 (95% CI 0.20-0.68) in 
2004 (Fig. 2).  When data are treated as presence absence, 115 plots had at least 1 
pellet in 2003 compared to 113 in 2004.   
 
 
Discussion 
 

In the 8-10 years prior to 2003, 50-117 moose were harvested annually from the 
study area.  In 2003, moose tags were increased from approximately 145 to 269, and 
consequently 160 moose (84 cows and 76 bulls) were harvested in the fall of 2003.  
Despite this increase in harvest, both the presence/absence and total pellet count data 
indicate no measurable change in relative moose abundance between spring 2003 and 
spring 2004.  Out of a population estimate of 1650 (January 2003; 90% CI  1,235–
2,066), 160 hunted moose results in a harvest rate of 9.7%, which is enough to stabilize 
or slightly reduce the population (Gasaway et al. 1992, Hatter 1998, Heard et al. 1999).  
However, moose calf recruitment was low in 2003 (22-24/100 cows during the January 
2003 census), so removing 160 moose probably reduced the population at a higher rate 
than other studied populations.  Calf recruitment is unknown for 2004, so it is difficult to 
determine whether the low calf numbers were due to environmental variability (i.e. a 
random or unpredictable event such as a poor winter), or density-dependent processes 
related to food-limitation or predation. 

In fall 2004, 440 moose tags were released, so assuming a 60% hunter success 
rate, 264 moose should be harvested.  We anticipate a reduction in pellet abundances in 
spring 2005 given the substantial increase in limited entry moose tags that were allotted 
for the fall of 2004.  Clearly, additional monitoring is required for the Lake Revelstoke 
moose population, particularly in the context of mountain caribou conservation.  An 
absolute abundance aerial census is planned for winter 2005/06, which will help 
calibrate the monitoring of relative abundance using pellet counts. 
 



Figure 1A) 2003 pellet counts 

 



Figure 1B) 2004 pellet counts 

 
 
Figure 1.  Location of pellet transects in the Lake Revelstoke Valley. The number of 
pellet groups per plot is shown for spring a) 2003 and b) 2004, using increasing red 
symbol size. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Number of moose pellet groups/plot (total) and presence/absence of pellets 
(P/A) in plots, for spring 2003 and spring 2004 in the Lake Revelstoke Valley.  Error bars 
a bootstrapped 95% CI. 

0

0.2

0.4

0.6

0.8

P/A 2003 P/A 2004 Total 2003 Total 2004

Pe
lle

ts
/p

lo
t

 
 
Literature cited 
 
D’Eon, R.G., R. Serrouya and G. Pavan. 2003. Moose damage on cedar seedlings in the 

Lake Revelstoke Valley: Year 2 summary.  Unpublished report for Downie Timber 
Ltd. 

Gasaway, W. C., S. D. DuBois, D. J. Reed, and S. J. Harbo.  1986.  Estimating moose 
population parameters from aerial surveys.  Biological Papers No. 22, University of 
Alaska – Fairbanks, Alaska, USA.  

Hatter, I.  1998.  Moose conservation and harvest management in central and northern 
British Columbia.  British Columbia Environment, Wildlife Working Report, draft for 
stakeholder discussion. 

Heard, D. C., K. L. Zimmerman, L. L. Yaremko, and G. S. Watts.  1999.  Moose density 
and composition around Prince George, British Columbia, December 1998.  Final 
report for Common Land Information Base.  Project No. 99004, Prince George, 
British Columbia, Canada. 

Murie, O. J.  1974.  A field guide to animal tracks.  Peterson field guide series.  
Houghton Mifflin, New York, New York, USA. 

Poole KG, Serrouya R. 2003. Moose population monitoring in the Lake Revelstoke 
valley, 2002–2003. Revelstoke, BC: Downie Sawmills. 17 p. 

RIC.  1998. Resource Inventory Committee. Ground-based inventory methods for 
selected ungulates: moose, elk and deer. Standards for Components of British 
Columbia's Biodiversity No. 33 

Seip DR. 1992. Factors limiting woodland caribou populations and their 
interrelationships with wolves and moose in southeastern British Columbia. 
Canadian Journal of Zoology 70(8):1494-1503. 

Serrouya R, D'Eon RG. 2002. Moose habitat selection in relation to forest harvesting in a 
deep snow zone of British Columbia. Revelstoke, BC: Downie Street Sawmills, FIA. 



Taylor, B., L. Kremsater, R. Ellis.  1997. Adaptive management of forests in British 
Columbia.  BC MoF., Forest Practices Branch. 93 pp. 

Walters, C. 1986. Adaptive management of renewable resources. McGraw-Hill, New 
York, N.Y. 

Wittmer HU. 2004. Mechanisms underlying the decline of mountain caribou (Rangifer 
tarandus caribou) in British Columbia [Ph.D.]. Vancouver: University of British 
Columbia. 104 p. 


	 
	Introduction 
	Methods 
	Results 
	Discussion 
	 
	 
	Literature cited 

