Arctic Development
Library

Sustainable Harvesting Of Muskoxen-a
Research Proposal
Type of Study: Resource Management
Date of Report: 1992
Author: Gunn, Ann
Catalogue Number: 5-3-6

Library Managed By Economic Planning Section, Economic Development and Tourism Government of the NWT, and by:
The Inuvaluit Community Economic Development Organization (CEDO), Inuvik, NWT
Financial assistance provided by Indian and Inuit Services.



Ji
WILOLIFE sustainable Harvesting of Muskoxen

5.3 -6 - a research proposal /P
A

To experimentally measure sustained yield

To measure the numerical and functional response

of muskoxen to their forage

To investigate caribou-muskoxre at onships
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NOTE: This is a draft research proposal for review

of design detail will be increased as it devel ops 5“8 Pﬁgunt
research hypotheses recast as statistical hypotheses wth

appropriate tests.
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| nt roducti on:

The rate of increase of the nuskox Eopulation on Banks |sland has
slowed since the md-1980's. The changes are consistent with the
nmuskox nunbers becomi ng too high for the anount of forage.
Alternatively, the increasing frequency of freezing rain and
increasing snowfall in the 1980s reduced forage availability
which could then explain the decline in productivity, decreased
survival of calves and yearlings and increased susceptibility to
parasitism Determ ni ng which cause is operating is critical in
devel oping and justifying harvest |evels on Banks and Victoria

| sl and where the nuskox popul ations are followi ng the same trends
as on Banks.

Accounts of muskox population dynamics have been more descriptive
than analytical or experimental. Estimates of sustained yield
can be derived from estimates of population size but such an
approach depends on the accuracy of the surveys. The current
standardised survey is designed more for precision than accuracy.
An experimental determination of sustained yield is necessary to
substantiate any estimates derived from logistic models based on
the survey information.

Harvesting at |evel of the Maxi mum Sustained Yield (MSY)is a
risky proPosition in a fluctuating environnment as a popul ation
can quickly be overharvested if environmental conditions reduce
survival or productivity. The closer the sustained yield is to
the maximum the nore frequent have to be surveys to track the
trend in population size but those surveys reveal nothing of the
rel ationship between environmental fluctuations and the changes
in the population. Mnitoring rates of increase or body
condition gives a snapshot of current and past conditions but,
sheds little light on wunderlying nechanisns. An alternative
approach is to neasure the effects of unpredictable swngs in
weat her on the interplay between nuskoxen and their forage.

The approach to measuring the effect of the environmental
variation is to reduce the herbivore-forage system to three
components whose i nteractions can be then modelled (Caughley et
al. 1987) . The relationship between the amount of forage eaten
and the anount available (the functional resEonse) wll be
measured during “grazing down” trials. The changes in the rate of
I ncrease of muskoxen in response to changes in the anount of
forage will be detected during aerial surveys to estimate

popul ation size. The effect of the environment on the anount of
vegetation will be nonitored by conparing plant productivity and
weat her such as length and nmean tenperature of the grow ng season
as well as wi nter snow conditions.



PR e T R T

The rel ationship between caribou and nmuskoxen is a | ongstandi ng
community concern. Previous attenpts to describe the

rel ationships focused on diet overlap. An alternative approach is
to nmeasure whet her an experinental decrease in nuskox nunbers

I ncreases the number of caribou using the area. Cearly the first
step is to determne if such a response occurs then the cause as
t o whet her nmuskoxen di splace caribou or renove their forage can
be investigated.

The project follows the approach applied by caughley et al.
(1987) to their study of the dynamc interactions between
kangaroos and their forage. This exploration of the dynam cs of
muskoxen may follow some unexpected pathways from the kangaroo-
annual pasture system The productivity of grazed sedge neadows

I ncreases when grazed by nuskoxen (Raillard 1992) . cConjecturally
this positive feedback | oop between grazing and plant
productivity could junp under different grazing intensities to a
negative feedback state which woul d change the shape of the
response curves.

Ref er ences

caughley, G, N Shepherd and J. Short. 1987. Kangaroos: their
ecol ogy and managenment in the sheep rangel ands of Australia.
Canbridge: Canbridge University Press, 253p.

Raillard, M 1992. |Influence of muskox grazing on plant
comuni ties of Sverdrup Pass (79°N) , Ellesmere Island, NWT.,
Canada. Ph.D. thesis, University of Toronto, Toronto, Ontario.

STUDY AREA and MJSKOX POPULATION

Minto Inlet runs east west some 100 km north of Holman, western
Victoria Island. The landscape is rugged Precambrian Upland
escarpments lining narrow steep-sided valleys and raised marine
beaches. The muskox distributionis clumped in the valleys and
coastal plains.In March 1992, the density was 1.0 muskoxen km-|
and the estimated number was 2200 along the northside of the
Inlet. The high density area is surrounded by an area of | ower
density (0.24 kml) with an estimted population of 2100
muskoxen. Caribou (Rangifer tarandus) and wol ves (Canis lupus
arctos) both occur in Mnto Inlet. V& know the seasonal novenents
of the caribou fromsatellite telemetry in 1987-89.



OBJECTIVES and METHCODS

bj ective 1. To experinentally determ ne sustained yield.

The muskox popul ation of Minto inlet is essentially unharvested
and aasteady density (K) . The experinental harvest will cause
t he ﬁopulatlon to decline and then stabilize at the density for
whi ch the harvest is appropriate. This experinmental approach
requires at least three estimates of population size to calculate
the intrinsic rate of increase (r;). Once K and r, are known, Msy
is calculated froma |ogistic nodel

Met hods Year 1
a) An aerial survey with 20% coverage will be flown in
August 1992 using sanme nethods as previous surveys. The
results (population estimate and distribution) wll
determ ne | evel of and possible |ocations for the
experimental renoval (commercial harvests)

b) Determne fromthe three population estimtes
(1983, 1989 and 1992) the theoretical sustained yield
froma |ogistic nodel

CL Establi sh experimental blocks (Best case woul d be
three treatnents - levels of removal - with two
replications each but it depends on the commerci al
harvestln?). About 60 %, 30% and % of the estimated
muskoxen trom the experinental blocks would be taken to
reduce the nuskoxen to |ow, nedium and unharvested
densities fromone set of three bl ocks.

d)Monitor the sex, age, condition indices, reproductive
status, parasite levels of and serum stress indices for the
harvested ani mals.

Year 2
a) Track population density and rate of change in the
bl ocks using a standardi zed aerial survey in August.

b) Harvest both sets of replicated bl ocks.

Year 3
a) Track population density and rate of increase in the
bl ocks using aerial surveys and standard nethodol ogy.

b) Harvest both sets of replicated bl ocks.

Note: The success of the experimental approach will depend on the
harvesting being carried out at about the suggested levels - to
detect the differences in changes in density and rate of increase
the spread of the removals has to be wide.



bj ective 2.To neasure the relationship (functional response)
bet ween the anount of forage that muskox eat and the anount that
I's avail able.
The expected relationship is an inverted exponential curve from
B!otting_the forage biomass and daily forage intake. The plant
iomass is neasured as it is Progre55|vely grazed down by
muskoxen in a enclosure. The tood intake 1s the difference
between the daily measures of plant biomass. The experinment will
be in sedge-wi |l ow neadows as the characteristic summer range of
muskoxen.

Met hods Year 1
ag Order fencing materials for sea-lift.
b) Devel op detailed design for the grazing experinent

Year 2
a) Conduct a grazing-down experinent using nuskoxen
corralled in tenporary pens. Feeding rates (gin/day)
wll be estimated from consecutive bi onass neasurenents
(corrected for tranpling |oss).

Note: the experinent will be labour intensive and as well as
| ocal assistance, the support of Earthwatch volunteers may be a
useful adjunct to the project.

(oj ective 3. To nmeasure the numerical response of muskoxen (rate
of increase) to their food supply.

Changes in rates of nnrtality, reproduction and di spersion are
summari sed in the exponential rate of increase. Wen the rate of
increase is plotted against forage bionmass, an inverted
exponential curve is to be expected.

Met hods Year 1. _
a% Measure forage biomass on the treatment blocks and
their replicates.

Year 2.
a) Measure forage biomass on the treatnent bl ocks and
their replicates.
b) Measure the rate of change of the nuskoxen from
surveys of nunbers on the experinental Dbl ocks.

Year 3.
a) Measure forage biomass on the treatnent bl ocks and
their replicates.
b) Measure the rate of change of the nmuskoxen from
surveys of nunbers on the experinental Dbl ocks.



(oj ective 3. To experinentally determine if reduction in muskox
density increases the winter or summer occupancy by caribou.

The research hypothesis is that caribou occugancz w || increase
during a 2-year period in the two treatnent blocks and their 2
replicate areas where nuskox density was reduced 60 and 30%
respectively conpared to the two areas where nuskoxen were not
experinmental ly reduced. Occupancy will be nmeasured as inmediate
by aerial surveys and |onger-term by permanent pellet plots.

Met hods Year 1.
a) Establish permanent plots and determ ne current and
past |evels of caribou summer and wi nter occupancy from
nunbers and type of fecal pellets.
b) Determ ne caribou abundance and distribution during
aerial surveys in late wnter

Year 2.
a) Determne current caribou occupancy from fecal
pell et counts on the permanent plots.
pb) Determ ne caribou abundance and distribution during
aerial surveys in late wnter

Year 3.
a) Determne current caribou occupancy from fecal
Bellet counts on the permanent plots. _
) Determ ne caribou abundance and distribution during
aerial surveys in late wnter

Suppl enentary objectives:

A project of this experinental scale offers potential to test

ot her hypot heses such as the effect of reduced densities on
social structure (intra-group conpetition) ; plant responses to
muskox grazing and their neasurenent by renote sensing etc and
techni cal questions on survey techniques, calibration of indices
etc. However, at this tine (and bud?et) , to keep the project
manageabl e additional questions will not be devel oped except as
I ndependently funded and staffed projects. An obvious candi date
for this separate approach is novenents between the treatnent

bl ocks and CC Shank and nyself are drafting a proposal for that.



Budget :
Inuvialuit | nplenentation Funds KitikmaE)(%;_R
Resear ch Victoria 1sl.
moni t ori ng
Year 1
Muskox survey 45,000
Cari bou survey 20,000’
For age blonass 10,000
Miskox removal? 20,000 29, 000°
Fuel caches &
Sea-|ift 35,000
Year 1 TOTAL 110,000 66,000
Year 2
Muskox survey 30,000
Cari bou survey 15,000
Forage bionmass 10,000
Muskox foragi ng 25,000
Muskox renoval 20,000 43,0005 b
Year 2 TOTAL 100,000 43,000
Year 3
Muskox survey 40,000
Cari bou survey 20,000°
Forage bionass 5,00
Anal ysis and wite-up 5,000
Year 3 TOTAL 65, 000
TOTAL o&M 210,000 99,000 65,000
Sal aries 110,000

" Anount reduced from $34,000 in 1991 budget as coverage will be
confined to experinmental area and not attenpt to estinate the
trend in overall nunbers.
*Thi s i ncl udes the cost of consultancies with G Henry (UBC) and
R G Wite (Al aska).
*Muskox renmpval will be a commercial harvest: the contribution
to the costs is to offset the effects of harvesting in particular
areas and the costs of monitoring the condition and health.

*The funds are reallocated fromthe muskox and caribou
collections originally forecast for the same area.

‘DRR contributes equipnent and personnel (Biologist + 2 RROs) .

*The funds are reallocated fromthe collections and muskox
conp05|t|on survey originally forecast for the same area.

¢ Funding may be required to supplenent the regi onal budget.



