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. ABSTRACT
Ecology and population dynamicé of a muskrat population were
studied for two years on a 890 ha marsh on the Peace-Athabasca Delta.

The study coincided with a period of declining water levels and émphasis

-~ was placed on determining the effect of resulting environmental changes

on the muskrat population. A livetrap, tag and recapture program, in~ .

'

which 610 muskrats were marked, provided information on pOpulaffan size,

structure, survival, movements and social relationships.

Muskrats made year-round use of houses built in dense stands of

" offshore emergents. There were seasonal trends in location of new houses,

with regard to water.depth and cover type. Use of bank burrows declined
as receding water levels reduced the availability of suitable den sites.
Sedge (Carex vesicaria) was the most abundant emergent édecies

(85% of emergent. cover) and also the most extensively eaten food nlant,

however, clear preferences were shown for sweetflag (Acorus calamus)

and burreed (Sparganium eurycarpum). Animal matter;wé? not an important

u .
. -t

part of the diet. - A correlation was detected- between observed prefer-

-ence and nutrient content of food plants. In winter muskrats relied

more on submerged aquatics and'the rootstocks of'emgrgents, with houses

apparently serving as an important source of stored food.
Muskrats weFe}monOQamous and territorial, with;family groups .
occupying mutually exclusive home rahges. Members of eathifamily grodb

remained together within the home Tangé until the beginning of the next.

mating period. Minimum length of family home rangeé averaged 130 g in

t

1971. A marked "shuffle' of home ranges occurred during spring mating,
however, no dispérsél of estaplished residents waé observed during fall.

Breeding began between April 23-27 and was correlated with the '
appearanéé'of open water. The last known litter birth occurred on

v



August 21. Juvenlles did not begin breedlng |n the calendar year of

their birth. Adult females produced an average of 2.4 litters with an

average size of approximately 7.5.

hJuvenile sex ratlos were“heavily overbalahced:ln~favor of males,
however, adult sex ratios were nearly even during the‘breedlnglseason.
Natural mortality factors during mating or spring dispersal are thought'

to be responsuble for. removung excess males from the. populatlon

Den5|ty of breedlng palrs increased from one per 4.8 ha in 1970

”to one pair per 4. 0 ha in 1971. Fall populatlon densutles were approxl-

mately 2.8 muskrats per hain 1970 and 3:5 in 1971.

Recathre of tagged muskrats prOV|ded ‘minimum survival rates for
the populatipn Dlsappearance durnng the first year of llfe amounted to

approximately 87%. Approxnmately 70% of all tagged mestllngs survnved

 until October, wuth at least 65% of these survnvnng over wunter Slmllar

survaval rates were observed faor adults with approxumately 89% dlsappear-

ing during their second year of llfe.

s

Fur trapp:ng was a prlnclpal mortallty factor, accountlng for

'about 50% of the annual production in areas. trapped The effects of

oy

predatlon, dlsease and parasntlc lnfectlon were not consudered sugnlfl-

. TN
cant. Some losses through |dtraspec1f|c strlfe were noted malnly as

i

a result of cannaballsm on.nestlings.

Decllnlng water levels reduced the amount of avallable habltat

~ and predlsposed muskrats,ln shallow areas to 1ncreased mortallty. Movej

ments toward deeper water resulted in increased crowdlng and territorial

|nteractrons. In wunter hlgh rates of house abandonment were associated

with shallow water, thin snow cover ‘and small house sizes. Behavloral

adjustments by 'muskrats are thought to be important in assuring winter
’ & : ' '
survival-during periods of ,low water.

v _ .
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INTRODUCTION

Through most of its long history, Fort Chipewyan has served as
an iﬁportant center bf the fur industry in Canada's northwest. Part of
its eminence has been due to the abundant biological resources of the
Peace-Athabasca delta. The shallow lakes and marshes of the delta
annually produce tens of thousands of muskrats, the trapping of which
has beentghe mainstay of the local economy. Soper (1942) noted that in
! good_years between 70,000 and 90,000 muskrat pelts, obtained mostly from"
" the Peace-Athabasca dqlt;; were traded at Fort Chipewyan algpé. Fuller
'(1951)»reported that mdskrats accouﬁted for about 70% of the total value
bf fur taken by delfa trappers. ’ . |

%6 maintain their levels, the delta lakes and marshes depend on
per[od}c flooaing‘brought about by the combined peak fiows'of the Peace
and Athabasca Rivégé.{ Historically, the frequency of flooding and hence
délta water Ievels“have been highly varfablef Ear19 records contain
;eferences to periods of drastlcally low wa'ter whach must have marked]y
”reduced the extent and suntablllty of muskrat habntat on the delta..

Mpskrat populations on the delta have historically qndergone
wide fluét&ations.in abdﬁdance: It is riot known to what. extent disease
or intrinsic“cyclic tehﬁéncies were responsible} however, it is probable
that water level flucquations were a major factér. "William Brown, a
Hudson's Bay Company(lrader at Foft Chipewyan,-made early re%erence to
muskrat§ and'wétér levels in his annual report for 1820-21 (Simpson's

b 4

» dJournal, 1?38; cited in Wuetherick, 1973):

The Musquashes are a species of animals whose numbers depend
entirely upon the state of the lakes and rivers - for when
the water is high for a few years they become very numerous
but when low they ‘entirely dlsappear



Fuller (1951) also reported that very low muskrat populations coincided
)

with a period of low water levels from about

In sbite of short term deficits of water ‘d periodic reductions
in the muskrat population, the recurring nature'éf spring floods has
combined with c high productivity of this sbecies to create a high,
long-term level of muskrat proauction on the delta. The W.A.C. Bennett
'Dam, b&ilt about 1100 km (700 mi) upstream on ;he Peace River, began re-
taining water'iﬁ 1968 which resulted in reduced»sprfng and summer flows
and a disruption of‘the normal'hydfologic regime on the downsfream delta
(Bennett, I97l).ﬁ A nuﬁger of scientists voiced concern that this would
cause permanent ecologica; damage to the delté and cause hardship for
the people who still depehded on its biological resources (Peace;Athaba§Ca
Delta Coﬁmittee, 1970). ' NG

In 1970, | began this iﬁveﬁtigation wifh the overéll objective

of studying the ecology and population dynamics of muskraté on the belta.
Specffic objectivesAwere to: |

(a) examine the demography of the populatioﬁ"

(b). determine the factors respbns{ble for annuai‘mortality

(c) evaluate habitat utilizati;n

(d) determine thé response of the population to declining

Pi
water levels

This study provides a base for evaluating long term effects of
the Bennett Dam and for planning future muskrat management on the Delta.

!
'



DESCRIPTION, OF THE AREA

g

The Peace-Athabasca Delta

The Peace-Athabasca delta is situated at the west end of Lake
Athabasca at the confluence of the Peace, Slave and Athabasca river
dralnage basins (Flg 1). .1t cpvers an area of approxumatelY 3900 sq- km

(lSOO sq mi), about three-quarters of which lies within Wood Buffalo

i

National Park.

Phyaiography

¢ S
The delta lies within the Mackenzie Lowlands subdiyision of the
A\

— 4 '
Western Plains physiographic region and is bordered by the Canadian;

Shield to the northeast (Green and Laycock, l967) Accordinéxto Bayr~-"

\

o

and Root (l97l) the delta came into-existence following deglacnatlo

about 10,000 years ago.

The topography of the delta reflects |ts glacial and fluvnal
development. Most of the delta is very flat and only slightly higher

than Lake Athabasca which has an average level of 209 m (685 ft) asl

(Bennett, 1971). On the northeastern sude the flat landscape is broken [

by outcropplngs of pre-Cambrlan bedrock. Elsewhere, the only varia-

/
tlons in relief are river terraces and levees which often enclose large //

. areas of contiguous wetlands v . S
" The most promlnent landscape features on the delta are its many
rivers, streams, lakes and marshes. The Athabasca Rlver, which arlses

in the mountains of west-central Alberta, enters the delta from the

i’south and presently is responsuble for nearly all of the active sedi-

) .mentatlon The Peace Rlver, which originates in ‘the mountalns of north-

.eastern British Columbla, only flows into the delta during flood perlods.
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N .

For most ef the Year it enters the Slave River, bypassing the delta to
the north. Water also enters the delta from the much smaller Birch
Rivef, which arises in the Birch Mountains and flows into Lake‘Claire’
from the west. The delta is drained by the Slave.River through its out-
let’ channels, the Riviere des Rochers, the Revillon Coupe and the
Chenal des Quatre Fourches ﬁ |

Thenlargest delta lakes (Claire, Mamawi and Baril) remain con-
nected to Lake Athabasca and together cover over half of the deltals
surface;' 0f smaller size but greater importance with respect to @hsk-.'h
rat and waterfowl prqductipn are the numeroUs, shellow,_perched lehes
and marsheé{ - These occupy infer-levee depressions and receive source
water only when it flows over the levees at times of’flood.

The normel hydrologic cycle of the delta was. described by
Bennett (1971): Peak flows ef the Peace and Athabasca Rivers occur in
spring or early summer. At this'time‘the higher level of the Peace
River cauees‘water to enter Lake Athabasea. This results in a damming
effect which raises the level of Lake Athabasca enough to flood much
of the delta. Additional fiooding frequently results from the forma- -

tion of ice jams along rivers dur}ng breakup which raise water ‘levels

above the levees. From 1968 to 1971, peak- flows of the Peace River

were substantially lower than herhal. Consequently, extensive flooding

did not occur and delta water“levels declined.

»

Vegetation

The Peace-Athabasca delta ]les in the Boreal- Subarctlc A]luvua]
Lowlands sect:on of the Northern Taiga zone (La Rou, 1967). W|thln the |

delta_the dlstrlbutlon of plant communltleS'reflects local variations



in moisture and relief. Raup (]935)§§a9e the folﬂowingéaescription of

|

i

the delta vegetation (using ¢urrent nomenclature &ﬁgén by Fuller and

" La Roi, 1971): ; P ) - L X .

UAlthough the differences in the elevafion of the plain above
the water table are slight, they are enough to determine the
arrangement of -the plant «cover. Lands subject to inundations,

" or at most only a few inches above the water-table, have an

herbaceous veggﬁat?on ranging from semi-floating faquatic plants
to sedges ‘and grasses.: Large areas in .the lower -deltas have
nearly pure stands of the [marsh] sedge Carex atherodes or
blue-joint grass Calamagrostis ‘canadensis. On the margins of

stream channels, abandoned or otherwise, are long lines of

willows Salix spp., which are limited to the slightly elevated
ridges peculiar to such areas. The farther toward the margins
of the basin the more land is covered by shrub and tree growth,
so that the upper deltas and the banks of the larger channels
support a forest of [white] spruce and balsam poplar. Forest
growth extends farthest into the lowlands along the actual _
margins of the streams. The granite hills have a scrubby tim-
ber. of [white] spruce Picea glauca, Jackpine Pinus bankstiana,
and canoe birch Betula papyrifera var. neoalaskana. Not only

are the positions of these major types of vegetation deter-

mined topographically, but also most of the lesser plant asso-
ciations within them."

Fuller and LaRoi (1971) noted that periodic interruption of the

normal successional process (aquatic ———terrestrial)'by floodihg has

Ie]

resulted in a zonal sequence of distinct habitat types over much of the

delta (Fig 2).

A\
\,

\

Climate

* " The climate of the area is influenced by the continental,‘north;

ern location. Winters are long and cold and summers are short and warm.

Average

annual precipitation is light (40 cm) with most of it falling™ ™"

during the summer. The average frost-free period is about 3 months’.

“reeze-up usually begins in late October with break-up beginning in

-oril or early May. Climatological data were provided by the

-
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Atmospheric Environment Service, Edmonton. Monthly temperatures, rain- -
fall, and snowfall for the period of study‘along with means for the

period 1963-1972 are shown in Appendix |.

The Studyj} Area

{
The study area, known locally as Egg Lake, lies within the reg-

istered trapping area of Horace Wylie. It is located in’the north-east
part of the delta approximately 19 km (12 mi) norgﬁwest of Fort Chipe-
wyaﬁ. Situated along the south side of the Revillsh Coupe River in a
northwest-séutheast orientation, it extends from approximately 58°°51' N ‘
to 58° 55' N latitudé and 111° 2]; W to 111° 28' W longitude. Egg Lake

M bout 9.7 km (6.0 mi) in length and 1.8 km (1.1 mi) at its greatest
width and covers an area of appro;}mately 890 ha (2200 a).

The lake Qccupies a débression surrounded by natural levees of
active aﬁd-abandoned }iver;channels and low hills and }igéés of granite
bedrock. |t has no present connection with the delta drainage system
and is therefore called a backwater or perched siough. Itrdnly re-
ce}ves flood water when the Peace Rivér spills over its banks, usually
as a }esult of an ice jamp ;looding did not occur from 1968 to 1971
inclusive. The'lake is uniformly shallow over most of its area with
gently sloping sides, eiééS?\whsre bedrock outcroppings occur. Water
depths in 13970 averagéd 50-60 CQ\égd generally did not exceed 1 m.
Water level and habitat changes during the study period wi]] be dgs-

‘cribed later. | |

On the sideglof the basin the di;gribution of pfaht communities

closely conforms to the ggnera]izedvprofile in Figure 2. The tops of

-

the levees support a mixed forest of white spruce (Picea glauca), aspen
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(Populus tremuloides) and balsam poplar (Populus balsamifera). Jack-
pine (Pinus baﬁksiana) grows on the rock outcrbppings wigh oécas;ional
clusters of_bir;h (Betula papyrifera) on the sides. At lower céntours
poplar is rep]acedrﬁy alder (AZnu; tenuifolia) and a well-developed
 zone of willow (Saliz sbp). An ecotonal zone of willow shrub grades
into a meadOWacommunity dominated by blue-jofnt grass (C&Zamagrostis
canadenszs) and sedge (Carex spp) These meadows are most extensive
along the north and east sides of the lake.

The shoreline marsh community is dominated by sedge (Carex spp)
and includes a variety of plants such as slough grass (Béckmarnia
syzigachne), spike ;;Eh (Eleocharis palustris), golden dock (Rumex mari-
ttmus) and marsh ragwoft (Senecto congestus). Shallow water areas
" along the shoreline support emergent species dominated by sedge (Carex
vesicaria) with frequent stands of swegtflag (Acorus calamus) and giant
burreed (Sparganium eurycarpum) and with occassional patches of horse-
tail (Equisetum fluviatile), river bulrush (Scirpus fluwviatilis) and
arrowhead (Sagitfaria'cuneata). In contrést to many other delta lakes,
cattail (Typha latifolia) and reed grass (Phragmi¥es communis) are
quite sparce. Shoreliné emergénts are fairly extensive along thé.porth
side of Egg Lake and generally poorly developed along the south side.

of pa;tlcu]ar |mpo;tance to muskrats are extensive stands of
offshore emergents {n the west and central parts of the che.v These
‘'stands consist of a complex interspersion of clumps of emérgent Vegeta-‘
tion and open water. They extend over a total area of approximately
450 ha (1100 a) with actual coverage of eﬁergents only amounting to -

-about 20%. My field studies were reStricfgd pfimarily to the west half

"of Egg Lake (Fig 3, Photo 1-3).
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Figure 3. Egg Lake study area showing distribution of emergent vege-
tation. ‘ ’



_ Photograph 1. An aerial view of the west end of Egg Lake, looking north
across the study area. The Revillon Coupe parallels the
“jake in the background, Sep:ember 7, 1971.

{;:a,

Photograph 2. Extensnve of fshore stands of sedge (Carex vesticaria),
typical of muskrat habitat on the west end of Egg Lake,

July 1971.

Photpgfaph 3. An aerial view looking west over the study areas Septem-
ber 7, 1971 _
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A portion of this area, consisting of aatfanséét“(éﬁﬁ?oxiﬁate}y‘
620 m wide) extending across the lake near the center of the study afea,

is shown in Figure 4. Sedge (Carex vesicaria). accounts for- approxi- r-
. o AR -

mately 85% of the tétal emergent coverage in the hapbgd area. Most of
the remainder consists of sweetflag (Acorus calamus), giant burreed -

(Sparganium eurycarpwn) and hardstem bul rush (Seirpus acutus). These  »

. 2

5pegie$ usually occur in small, pure spandsvwfthin.the largeflétan&s of
sedge. Open water areas contain abundant growths of submerged aquatic
vegétation dominaEed by water milfoil (Myriophyllum exalbéséeﬁs)hand;
pondweeds (brinEipally Pota;;geton zostefifbrmis.ana P. richardsonii).
Other opeﬁ water specfes, including the flogting-leaf‘types, wéter
g:?rtweed (Polygonum amphibiuﬁ) and yellow pond-1ily (Nuphar variegatwn), »
oc;ur only infrequent]y; Duckweeds (Lemna trisulea and L. minor) are -

abundant throughout the marsh. A more complete list of plants found at

Egg Lake is given in Appendix.Il.

"



&
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Figure 4.- A portion of - the study area showing the distribution of major
vegetation types. Unpatterned areas repkesent open water
. A (submerged aquatic vegetation).

(G
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S Livetrapping and Tagging

Livetrap, tag and recapture was the principal ¢method used in
this study. It provcded |nformat|on on populatlon si and structure,
survival, distrlbut{on, movements and social relatlonshlps National
brand livefraps and National self-pjercing,’fish fingerling tags (Size n'
1, Style 1005) were used throughout the study. In 1970, liVetrappin?
was conduoted during' July and August.over a 140 ha‘area. in 1971,
livetrappipg was conducted from June until mid-October with most of the
effort restricted to a 100 ha area. This is referred to as the inten-
sive study area. In September and.Oetober livetraps were also set on -
floating platforms in open water areas and along the Revillon Coupe andffﬁ
 a nearby slough to sample dlspersal w:thln and away from Egg Lake. Ad-
ditionally, a number of bank runs were lavetrapped durlng 1971 u51ng a
multiple capture trap designed by Snead (1950).

Livetraps were balted wnth pieces of burreed, sweetflag or car-,
rots, and set where. capture seemed most llkely (houses, feeding- platfo;ms,
runways) . They we}e then covered with vegetat!on to provnde shade and
‘extra‘food for the occupants. Traps were usually set in the evening
and checked the following morning. InA197], traps were checked at about

. ) :
6 hour |ntervals if juveniles less than 200 g were believed to be pre-
sent.' After a muskrat was captured it was coaxed into a wire-mesh=
holding cone f}tted with a:hoVeable-wooden floor. 'Slight upward pres-
sure on thie floor'held the éﬁbject relatively immobile for meaéuring,
sexing and tagging. Two sizes of cones held the full range of sizes .

from newly weaned juveniles to adults. o
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Data recorded included tag numbers, sex, age (adult or juve-
nile), weight,ltdtél Ienéth, tail léngth, signs of pregnancy, presehce‘
of a vaginal membrane, wounds or defects; Muskrats were tagged on both
ears and weighed to the neareét 5 g using an Ohaus brahd spring scale.
To ihcreaSe uniformity of measurement, tail length was measured from
the anus to the tip of the tail. Males were identified by the presence
of a penis. |

During the study, 610 muskfats were tagged, including 169 in
1970 and 441 in 1971. h}vetrappihg also resulted in 562 recapturés;
Jncluding 100 in 1970 and hOZ_in 19;1. Therefore, the tgtal number of

captures during the study was 1112.

Reproduction

Information on numbers, sizes and birth dates of lltters was
obtained by periodically openlng houses throughout the breedlng season”
Hbusesinn each breeding range were check;d at about monthly intervals.
Best results were obtained when the female was.hot in hhe nest, since
disturbed females sometimes dragged nestlings into the water. Females
were.found in the house at all times of fhe day, howevéh, her presencé
could often be detected by qufetly apﬁroééhfng the house and listening
for the sounds made by the suckliﬁgryoung. Fresh construction and prep-
aration o% a nest of finely shredded snge was usuaily evident several
days before the birth pf a litter. '

When a lfthecﬂﬂii/foqnd; gech nestling was sexed, weighggyto
the nearest gram, measured (total and tail lené{h)fand examined for

wounds or defects. Females were identi%?ed by'the presence of nipple

sc ré, a smaller genital sheath and the closer spacing of the

t



. o | | BT
. genital shéath.‘to the anus théét;n males. All nestlings over 60 j in
weight werevtagged‘-- nestlings smaller than this usually slough-o\fffﬂ~
tags. A litter was recorded as ''complete'’ if the female did not leave
the'houge as ft was opened and if nest]ingé were not found leaving on
their own. Following disturbance, the litter‘was returned to the‘nest
and the house was réstoredkto resemble its original coﬁdition. Litters
weréugged by comparing the average tail length with the tail length réj

gression line of Dofney and Rusch (1953).
Food Habits’

A quantitative study of summer food pfefereﬁces was made in
1971 by comparing utilization of.éach'fdrage speciés to its .availabil-
ity within a 30 m radius of the main dwelling or nest house in six |

. \ : .
randomly-selected home ranges. Utilization Qas based on thé relative
abuﬁdance of‘éach species'on all feeding platformsfwithih fhis area.

'Each'féeding>platform was separated into the component plant tYpéé and

'tﬁé'félative volume (percentage) of each species was estimated‘and re~

" corded. Availability was determined on ;he basis of percent cover‘éf_

.each species.witﬁfn this area. Cover types we;e recorded on a-smali
scale-map of each area. The ratio, % utilization/% avafiability, was
then used as an indéx of preferencé fof eaéh pléﬁt species.

Samples of each food type were collected from several areaé in
Augusf,'éir dried and later ground in a Wylié mill, homogenized and
'submitied to the Alberta Depértmént of Agricﬁltufe,’Sofl and Feed Test-
ing Laboratory for analysis ofvprotein,'caltium; phosphorus, fat and
fiber. Samples were analyzed separately for the‘gfem, roots and leaves'

;of each species and the results averaged to give a total wvalue for the

JAln

whole plant.
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Habitat Selection and Composition

o

Each house on the study area was marked nearby with a numbered
stake and the location indicated on .a map. Plant species around the -

house (cover type), water depth size and condltlon were recorded for

‘each house. Water depth was measured in four places around the house

at distances of approxlmately 2 and 8 m from the house.' lce thicknesses
and snow depths were peruodncally measured each winter.
Cover type selection was related to availability by marking the

area covered by each vegetation type on an enlarged outline map produced

- from aerial,photograbhs. Coverage of each species was then determined

by counting dots on an acreage determination grid..

}/A Necropsies R _
. v 27

All dead animals found during the s tudy were‘examined macro-

scopically in the field for disease, wounds or other causes of death.’

Weight, length, tag numbecr: if present) and reproductive condition
were also recorded. ’ Lo

Animals taken during/the spring'harvests were frozen and later

-some were examuned for helmlnths Skulls were cleaned with dermestid

beetles and aged using the !ength of fluting of the flrst upper molar

(Appendix I41).

.y, Statistical Analysis’
Throughout this report means are presented % one standard error.

The Kolmogorov Smlrnoff test ‘was used to determine normallty of data.

Means were compared using Student s t test and most other comparisons

“utilized Chi square tests. Levels of P<:0 05 were’ consndered statis-'

b

tically significant. ' ‘ SIS
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’ DWELLING HABITS - @

The three types of dwellings referred to most frequently .in
"muskrat literature are houses, bank-burrows and pushups. Relative use
of each of these structures by muekrats‘varies‘éccording to;local con-
ditions and climate. On thevMackenzie delta, Stevens (1955) reported
that muskrats occupied bank*burrows'throuéhout the yearudue to thick-
ness of the winter ice cover'and abeence of sufficienk'emergent vegeta-
tion for house buuldlng, consequently, they relled on extensive use of
pushups to sustain them during winter. In sloughs on the upper Atha-
basca delta, Fuller (1951) found that summer use of bank-burrows was |
followed by movement to houses in the fall. This is the pattern re-
ported at Big Island Lake, Alberta by Schmitke (1971). On the other
hand, more southerly raees often tend to be house dwellers throughout
the year (0O1sen, 1957; Sather, 1958; Dorney and Rusch, 1953). OH.the
Peace-Athabasca delta, veriable use of these structures occurs uith
“different typee of water bodiés. Muskrats occupying streams, ponded
meanders and muskegs predominantly use,bank-burrows during the suﬁmer;'
whfle fhose in shalfouimaﬁshesiwithAogfshore-emergent vegetation meke

' , ; .
greater use of houses. . During the period of study at_Egg‘Lake, musk-=

- rats degehded almost entirely on houses for shelter throughout the yea}.

This was likely the result og several factors including: (a) an abun-

dence of offshore emergeht'vegetation suitable for house construction,

(b) de;reased use of bankburrows during the period of low water Ievels,

o~

-and (¢) a reduced incidence of destructlve ice actidn due to the ab—-

sence of spring floods.

nw

~
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Summer Houses and Nest Houses

Houses examined invthis study were similar in size and struc)
ture to those described in other areas. They typically had from one
to three chambers with two or three underwater‘entrances or ‘plunge-
heles”. A distinction is frequently made betweeh”“dwelling“ houses
‘and smaller, single-chambered "feeding' houses; hayever, thié wes not
very-evident at Egg'Lake %eeding sign was found invmost of the‘ |
houses examined a]though some smafl houses weré clearly used onPy for
feeding or resting‘by,a'single muskrat. Manntenance of old houses and
construction of new'ones droceeded continuously throughout the. summer,
increas{ng in intensity as the populatibn size increaged.

Litters were botn in old houses, freshly-cométructed houses dt
small open nests. The latter were‘built in!dense emergent vegetation

-

and were S|m|lar to nests of some diving ducks. The'female entered

'

these structures from the top and covered the nest when she was awayk

-

from it. The, blrth of a lltter ln an old house was preceded by a
period-df fresh construction. A dry nest lined with fine sedge was
: normaiiy prepared 2 to 3-days before a litter was born (Photos 4 and
5). in manf\cases females with ' li.tters were apparent}y tolerant of
oldet'juven}les using other parts of the same house; in other cases,
neﬁ houses