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Part I
ORGANIZATION AND ORIENTATION

Introduction

The history of the fur industry has followed the
same general pattern in various regions of the North American
continent, In the beginning there was a dense population of
fur-bearers which was exploited with increasing intensity by
an ever-growing numter of picneer trappers., The more valuable
species inevitably disappeared except in the most inaccessible
places. The more prolific species were reduced in numbers and
sometimes all but exterminated over much of their former range.
Under even rudimentary forms of management, however, the
prolific species were able to regain something of theilr
original abundance and become the mainstay of the indusﬁry.

In the heyday of the beaver trapper the muskrat was considered
too insignificant to repay the energy required to trap and
skin it, but it is now regarded as the most important of the
fur-bearers,

In modern concept, the management of a wild animal
species involves more than the mere preservation of the species.
It includes the attempt to produce and harvest a crop, follow-
ing in a broad way the principles of scientific agriculture,
Any such attempt requires as a starting point certain basiec
information about the species being managed and its relation-
ship to the land on which it i1s produced and to the other
animals associated with it. It is also important to study
the means of harvesting the crop and the factors affecting

its market value,



Northern Canada was the last frontier of the early,
heedlessly exploitive type of trapping. This area has now
reached the point where management of a positive nature is a
necessity.

It was against this background that a survey of the
muskrat on the Peace-Athabasca Delta was begun in the summer
of 1947,

The muskrat has received the attention of naturalists
on many previous occasions, and numerous studies have been
reported in the literature. The prime necessity of this
particular investigation was to determine whether any of the
characteristics of the species have been altered to meet the
rigorous conditions of northern existence, It was also intended
to fit what 1s already known about the species into the back-
ground forced upon it by the climate, habitat, vegetation,
assoclated fauna and economic needs of the trappers. The work
of previous authors will be drawn on extensively to fill gaps
in the knowledge acquired at first hand.

OQutline of Method

The method used may be described under three general
heads.

(a) Visual inspection

This was accomplished, in the main, during the summer
of 1947 when canoe trips were made through most of the generally
accessible water routes, including Baril River and Birch River.

Signs of muskrat activity and the suitability of the habitat



for muskrat occupation were noted. This method 1is not
quantitative, but enables one to say on the basis of a
subjective analysis that one given area appears to be more,
or less, productive than another., For example certain
characteristics of the delta of Peace River make it generally
less suitable for muskrats than most of the Athabasca delta,

(b) DNatural history study on a specially chosen area

For this phase more intensive work was done on the
trapping area of Solomon Lacaille. The population was sampled
by both live and dead trapping, measurements and weights were
secured, parasites were collected, age and sex ratios were
obtained, and a study of the effects of predators was made. A
special study of primeness and aging as revealed by the moult
pattern of the pelts was also undertaken on the area.

Mr, Lacaille's valuable assistance in the work 1is
gratefully acknowledged. His experience extended far enough
into the past to provide a history of muskrat production in the
area and his knowledge of past conditions made it possible to
arrive at a reasonably accurate figure for the sustained yield.
Other phases of the study, such as the role of predators,
greatly profited from his comprehensive knowledge of wildlife in
the vicinity and his acute powers of observation.

(¢) Productivity studies

The problem was approached in a new way, using the live
trap tag and release technique and the so-called Lincoln index.
Knowing the figures for the productivity of the restricted area

and the productivity of the delta region as a whole, and having
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at least some idea of the productivity of some of the best areas,
it was possible to make a preliminary estimate of the abundance
and possible yield of muskrats in the Athabasca Delta.

Description of the study area

(a) Geology and geography

The Peace-=Athabasca delta, including Lakes Claire and
Mamawi, is all that remains of the basin of a mueh larger
glacial lake, formed by ponding of the waters of the Athabasca
and Peace Rivers at the foot of the retreating ice sheet. It
is underlain by palaeozoic rock, probably of Devonion age,
concealed by a thick covering of glacial drift, and it is
bordered on the east by the Precambrian shield. Outliers of
granitic rock from the latter formation appear as islands rising
above the general low level of the surrounding plains.

With the retreat of the ice and the resumption of a
northerly drainage, deltas were formed by the two large rivers,
Eventually these deltas coalesced and thus cut off the Mamawi-
Claire basin from the west end of Lake Athabasca, Siltation
is still proceeding but at a much slower rate than formerly.
The Athabasca has been pushing channels farther to the east
and is now laying down extensive mudflats on the south shore
of Lake Athabasca, east of the present park boundary. Most of
the water of the Peace is carried off to the northward by
the Slave, and it is only in time of flood that its water flows
through the Quatre Fourches River into Lake Mamawi, and through

the Baril River into Baril Lake and Lake Claire.
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It is interesting to note that Mackenzie, in 1792
travelled "through the smaller lakes westward of Lake
Athabasca (and) entered the Peace,™ (Preble 1908). No such
route 1s possible now, and I am not aware that any of the
present residents of Ft. Chipewyan have used, or even know
of, such a route, Even more recent changes have been noticed.
Gull River was a recognized water route from the head of the
Embarras River to Mamawi Lake as recently as 20 years ago,

Today a portage of approximately one mile is needed at its
upper end. A small creek, known as Pine River was navigable
between Lake Claire and Peace River in 1946, when two men made
a successful muskrat hunt along it. Patrolman Mandeville
reported "plenty" of water in it in June 1947, In August,
1948, the bed of the stream was barely damp.

The lakes are bordered by broad bands of swamp and
mud flat which represent the youngest portions of the encroaching
land mass. These bands are intersected by abandoned channels
and dotted with shallow lakes and sloughs.

The oldest parts of the delta, extending for some
distance up the larger rivers, have higher, dry ground built up
by the deposit of successive layers of silt, Abandoned channels
occur here also in great profusion.

Sand ridges in the extreme southeast corner provide
the only relief in the entire area except for the granite hills
previously mentioned. The sand ridges appear to be continuations
of the rolling sand dunes along the south shore of Lake Athabasca

which have been referred to the late Precambrian by many authors.
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Mr. Lacaille's area is located on the west (left)
bank of the Athabasca River at about latitude 58° 20', It
extends about six miles in a roughly north and south direction
along the river and from 14 to about 24 miles inland. The
inner or western boundary is formed by an easily recognized
sand ridge, 50 or more feet high, which is about 24 miles from
the river at the north end, approaches to within 14 miles at
the south end, and finally intersects the river near the 27th
base line. The area 1s located Just above the source of the
Embarras River which is the first still-active channel of the
delta proper. In comparatively recent times, however, other
channels were open between the Athabasca and Lake Claire, and
many of the best muskratl sloughs in Lacaille's area are
ponded sections of the old stream beds.

Two creeks pass through Lacaille's area but their
currents are negligible except at the time of spring flood,
Pine Creek flows roughly parallel to the Athabasca, which it
enters on a bend about three miles below the north end of
Lacaille's area. Big Snye rises in a slough at the base of a
smaller sand ridge and is connected with Lake Mamawi by a maze
of waterways. The area contains three large sloughs, a number
of potholes, which usually hold water the year round, and
several marshy areas which dry up in late summer or autumn,

The most productive slough, which will hereafter be
called the "Main Slough", lies in a southeast to northwest
direction, separated at the south end from the Athabasca by

only about 500 feet and at the north end from Pine Creek by
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an even shorter distance. The slough at the head of the Big
Snye, and usually spoken of as "Big Snye", is the second
biggest producer. A portion of this slough is trapped by the
Indians of Napoleon (Snowbird) Martin's band. The third large
slough is called the "Big Lake" and is trapped about one-
third by Lacaille and two-thirds by his southern neighbour,
W. Daniels.

(b) Vegetation

The order of plant succession in the delta 1is
observable when one ascends a stream such as the Embarras from
Lake Athabasca to its source. Barren mudflats, which may be
covered in high water, give way to a zone of sedges, rushes,
and grasses, whose lower portions may also be submerged for
a considerable part of the summer. As definite banks (natural
levees) begin to appear along the stream, a few willows are
noted, becoming denser as the banks become higher., The first
grove of black poplar (Populus balsamifera) occurs five to six
miles above the lake and no more are seen for several more

miles., Farther still, a few white spruce (Picea glauca)

appear in otherwise pure stands of poplar. Gradually the spruce
becomes dominant and at the headwaters of the stream, Embarras
Portage, occurs as a nearly pure stand. Here the immediate

banks are lined with willows (Salix spp.), real osier (Cornus

stolonifera), and alders (Alnus, sp.) throughout. The same stages
of succession obtain in the Peace delta and can be observed,

though not as clearly, on the Quatre Fourches and Baril Rivers.,
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Trembling aspen (Populus tremuloides) is not common in

the lowlands, but occasional groves may be seen. White birch
is thinly distributed throughout the spruce forest.
The sandhills in the southeast corner of the park

are clothed in a pure stand of jack pine (Pinus Banksiana).

Stunted jack pine occurs, along with spruce and birch on the
granite outcrops in the Quatre Fourches region.

The balsam fir, (Abies balsamea) extends into the

park in the narrow alluvial plain between Athabasca River and
the sandhills in the southeast corner. It is a common tree in
the immediate vicinity of the warden's cabin near the 27th base
line, but is much less common 1C to 15 miles downstream on
Lacaille's area. Raup reports the species about 10 miles
farther down at Reid's (Embarras) Portage.

The vegetation of the sloughs and ponded streams is
of particular interest. On Lacaille's Main Slough which is
typical of the upper Athabasca delta, three zones are clearly
recognizable. The emergent vegetation consists mainly of Typha

latifolia, Equisetum sp.,, Carex rostrata, C, trichocarpum,

Scirpus validus and Sparganium multipedunculatum. In the littoral

zone, extending in a band of varying width into three or four feet
of water Nuphar variegatum is dominant and forms a dense mat.,

Beneath this mat, in the shallower water, are Anacharis canadensis,

Sagittaria cuneata, Polygonum natans, Ranunculus trychophyllus

and Sparganium angustifolium.

Extending into the deeper portions of the littoral zone

are Utricularia vulgaris, Ceratophyllum demersum, Myriophyllum
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exalbescens, Potamogeton zosteriformis, P, natans, and a few

examples of Nymphea sp. The profundal zone extends from
depths of three or four feet to the maximum depth or the
limit of plant growth. In this zone, practically the only

P, vaginatus, P, gramineus and a small amount of P, pusillus.
The duckweeds, Lemna minor and L, trisulca, were not abundant
except on one bay of this slough, but thick mats of these
plants were observed in other, mostly smaller, sloughs.
Mare's tail, Hippurus sp,, was not identified in Lacaille's
slough or in any of the three sloughs behind the warden's
cabin at 27th base line,

Sloughs in the upper Peace delta have relatively
steep, clean banks, and, therefore, have practically no
room for emergent growth except where the ends may slope
off gradually. A slough examined in detail was about one
mile long and had a maximum depth of 3% feet. The long
end bay supported a good stand of Carex and Eguisetum,
and there was a narrow emergent zone of Carex 15 to
feet wide. Alisma sp, was common in a few inches of water

and there were a few patches of Eleocharis sp, Polygonum

natans and Potamogeton vaginatus practically complete the

list of plants in this slough. The water level had been
lower for several years as shown by the fact that willows
and even young aspens were found growing in 18 inches

of water, well out from shore, Obviously the carrying
capacity of such a slough would be much lower than that of

a slough of similar size in the Athabasca delta,
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For a more complete description of the vegetation of the delta plains, the
reader is referred to Raup (1930, 1935). Additional material pertaining to the
geology and geography of the region may be found in Camsell and Malcolm (1921), Hume
(L923) and Soper (1939).

(c) Climate

Meteorological data contained in Table 1 and Figures 1=3 were obtained from
the weather station at Embarras Airport. This station has only been in operation
since 1945 and records prior to September 1946 are not complete. The arrangement

of the data, beginning with September instead of January, permits easy reference to

trapping seasons rather than calendar years.

Table 1. Meteorological data from Fmbarras Veather
Station, September, 1946 to May, 1¢49,
Year Sept. Oct. Nov.  Dec, Jan, “Feb, Mar, Apr. MNay
Mean daily 1946-7  57.4 38,1  19.0  =3.7 2,91 0,6 20,9 34,7  53.8
maximum 1947-8 55,3 46,7 19,8 11,1 13.7 4O 17,7  33.4 61,57
1948-9 5906 5201 2602 208 209 OOZ& 2902 5106 5607
Mean daily 1946-=7 35,9 2641 2,8  =21,.5 -17.8 =240 =2.,3 12.8 33,3
minimum 1947"8 3703 3302 609 '5 5 "802 '1906 =:!-207 14-05 3707
1948-9 43.2 315 10.6 = o6 =19.1 26,5 =18,6 30,9 35,0
Total snow  1946=7 0,30 1,04 0,42 0,75 1,72 0,81 9,00 1,08 0,07
1947-8 tr. 0,19 0.93 0.44 R0.21 8,30 13,30 0,70 0,40
1942 -9 tr, 0,70 17.60 1,52 14040 4060 7,90 5,60 0,20

“Lovest temperature recorded during this period was

=59,.8° on January 30, 1947,

2Highest temperature recorded was 87.%°on May 22, 19.8,
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The temperature records (Figs., 1 and 2) show that
February tends to be the coldest month of the winter, with a
mean daily minimum of -20°F or colder., The mean daily maximum
for February was 0° to - 5°F. December recorded lower mean
daily maxima than January, but the January minima tended to be
lower, Both graphs show relatively little variation in October
and November temperatures for the three years recorded. Warming
in March and April was about as rapid as cooling in October and
November. The rapid rise in 1949, from a mean minimum of -26.50
in February to + 18,6° in March is a striking feature,

The amount and seasonal distribution of the snowfall
bear an important relation to the thickness of the ice and
thus to the fate of the muskrats in the shallower sloughs.

The only point clearly brought out by the graph (Fig. 3) is

the complete variability in these factors. There was a more
than three-fold difference in amount of snowfall between 1946-h7
(15,2 inches) and 1948-49 (52,5 inches). Also, in the first two
years, the heavy snowfalls came late - in February and March -
while in the last winter, 17,6 inches fell in November. Thus
while the lowest temperatures were encountered in January and
February, 1949, the thick blanket of snow prevented excessive
mortality of muskrats.

The freeze-up of the Athabasca River occurs normally
about October 20, a week or 10 days after the first crust of ice
has formed on the sloughs. However, in 1947, navigation was
not impossible until November 7, and in 1948 canoe travel was

impossible after November 6., The Main Slough first froze over

- 1] =



on October 20, A few days later a channel opened up which
persisted for two or three days before freezing permanently.

There is also a fluctuation of about 10 days in the
dates of the break-up, which occurs normally about April 20,
but in the past two seasons has been delayed until early May.
The sloughs may be free of ice a few days before the larger
rivers. The break-up is accompanied by a flood about one
year in three,

Anemones were blooming at Fort Smith in the first week
of May 1949, Catkins appeared on the willows about the same
time. Aspens budded a few days later and were not fully
leafed out until June 10, Autumn coloring appears in the aspen
leaves during late August, but in 1948 the leaves were not shed

until early October.

Part II
BEHAVIOUR PATTERNS

Construction and Use of Shelters

The most conspicuous phase of muskrat activity is the
construction of shelters. 1In the latitude of Wood Buffalo Park
these are of three kinds: (1) winter houses; (2) pushups;

(3) bank dens. Much has been written about muskrat shelters by
earlier writers so that there is no need to go into great detail
in the present account.

(a) Winter houses

There was little house building in progress on

Lacaille's main slough during the last week in August, 1948,
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