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" Eeology of Manitoba Marmals
by J. Dewey Boper

Boology deals 'with the mutual relations between
organisms and thelr environment. OCormunities of living
things are studied in all their physioal and biologioal
conneotions to determine the conditions which have brought
then togethor and which keep them in a particular region.
Many factors are involved such as climate, soil, moisture,

" chemical and physical conditions of the surroundings and

the interrelations of the species inhabiting the region,
whether hostile, mutually beneflcial, or non-significant.

One authority in speaking of the rmutual fitness of
organisms and environment says:

"Looking ap we are likely to do at only one side
of the mutter, wo marvel at the adaptation of the organism
t0o 1its environment, but it never seems to ooour to us that
the fitness of the environment to the organism is just as
remarkable. The wholo mstter of life phenomona is as much
a question of the extent to which theo cosmioc prooesses,
matter, and energy favor the existence of such mechanisms,
as living thinge, as 4% i8 a question of the manifestations
of the living Organisms themselves. Environment is thuse in
a sense permisaive; all adjustments for whatever purpose
not only ars possible because of it, but are also striotly
limited or restrioted by 4t. In brief, for a living thing
to oxist there must be not only a mschanism capable of life,
but also the external forces of nature, animate and in-
animate, to which this nechanism responds. 4 living organism
is, therefore, a stato of matter placed in pecullar relation-
ship to surrounding conditions of mtter and energy. To see
this, one need only try to concelve of & living oreaturs,
guch as a dog, apart from its environment. If there were no
light such elaborate struotures as eyes for responase to light
would not exist, if no ground to walk on legs would bhe
meaningless, if no food to eat there would be neither nouth
nor digentive traoct; end ro by removing one fusctor of
environment after another a dog would be analyzed away until
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practiocally nothing remained, not even the bark, since that
1s only e means of using part of a Gog's ehnviromment to in-
form other oreatures (aleo a part of the enviromment) of its

. existence.”

In any ecologloal work a astudy of the hablitat s a

fundamental requirement. The major habitets of the world

are thres in number--the ooeun, frash water and the land.

All three of these are represented in MHanitoba, sinoce the
northeastern part of the provime fe delimited by the tidal
watern of Hudson Bay. In our case, the number of mammals
whioh inhablt this opean, or salt water environnment, are
eamp?ratively fow in numdber, represented by the followlng
apesien: : :

Atlantio Harbtour Seal Atlantio Walrus
Ringed Seal Bowhead Vhale
Harp 8eal White Whale
Bearded 8eal

At tho prenent time none of thene animals are
abundant and seversl are very scarse. It would appeer that
thone most frequently cobserved are tho Harbour 2eal and White
¥hale. : .

_ As land habitate are of greatest interest to us in
this province, discussion will oentre chiefly about that type
of environmont, In contrast to a water habitat the land in-
volves a number of speoial ecological factors, some of whioh
are extremely vafiable.

It 1o .evident that anything like a complete sure
vey of ecology must inclufle both plants and aniuale because
of thelr complex and intimate interreletions. Groups of
animal and plant species commonly living together in a
definite kind of formation obvicusly 4o so because they
thrive under exiating conditionn, £uch a blotio organication
is briefly termed a biome. The biome sconstitutes a composite
unit of plantes, animale, and their physionl surroundings in
any of the various climatic regions of the sarth--an inter-
relationship of extreme intricasoy. 8uch formations are
commonly named from the dominant organiesms, whether plant or
animal, whioch exert a controlling influence, or from the
physiographic conditiono of the osoupied areg. Thus we may
gpeak of a "deciduous forest biome" or s "grassland bionme",
etc. The great lendsoape types of vegetation are cormonly
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used for purposes of reference, simoe planta, lacking the
mobility of most ankmale, form communities which ere generally
more permanent. leverthelduss, such a biome is characterized
by ite ouatomary enimale sg well ao ite prevailing plants.

‘\‘\bﬂxf”/ ‘The major biotle tormatione, or biomes, of North

America, based on climatic oconditions mey de ronghly
olassified as followa from north to south: (1) Artia

Tundrn, (2) orthern Conifer a, or Bver reen orest ;

9r € ua {(4) iﬁ% Declduoue
Fo f ( Pr ot Prairie; (6) The Bagebrush;
anﬁ 57

Depext Pl .. These are obvioualy not aharply
dalimited, but ahow ntergradatione at thelr marging with
adjacent territory, and occanional 4iscontinuity in dis-
tridbution. Also speoial logal oommunities, such as swamp,
woodland, desert sarub, eto., may exist within the boundaries
of any of the major fbrmationa.

0f the biomes named above, the last two 4o not
occur in Manitoba, but dAuring severe and prolonged periods
of drought, the extreme southwestern portion of the province
becomoen semiarid in character and makes a oclose approach to
conditions which normally exiet in the sagebrush biome.

. It is to be pointed out befors going further, that
the species of marmals which will be listed under the various
biomes are those moast characteristic of those areaa, but they
are not striotly confined to thom. Overlapping in the ranges
of di1fférent speocies ocours. at the margins of the major bilotio
belts, while some pammals range throughout two or more of
these, suoh as the Varying Hare, Bonaparte and Least Weasels,
ged Fox, Huﬁaon ay Hed Bquzrrai Drunmmond Meadow Vole and
Ssaver.,

(1) Zhe Arotic Tundra Biome
(Exolusive of striotly marine marmals)

Polar Bear Dawacn Red-backed Vole
Arotioc geaaal : Sarren Ground Headow Vole
i te Fundya vous afeen Beuniobie ate

" Barren Grouné Huskox

fiiohardson collared Lemming
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Two highly charactoristic mammals of the Arotio
Tundra Biome--The Aretic Fox and Barren Ground Caribou--range

in winter far south of their purmer habditat.

Phus they in-

vade the Horthern Coniferous Foreet Biome for long distavsces

_~and in the ouse of the caribou, it sometimes sompletely
'\\\,;" orosses the latter biome to penetrate the southern Coniferous

Forest as far south as Helson Lake and Burntwood and Grasse
Rivers. A few years agc a few even reached the ludson Bay

Railway south of Grass River.

In late winter, or early

apring, the animals retrace their way to the north and again
reach the barren grounds of the Arotic in time to give birth

to their young.

{2) The Nogthégg Coniferous Fggéat DBiome

Riochardson ¥Weasel
Common ¥olverine
Northern Gray Volf

Hudsonian Red-backed Vole
Yollow-ghaoked Meadow Vole

Of the rive Manitoba biomes under comsideration,
the present one has the lowest number of tTuly characteristic

tlammals.

In nature it is more of a transition type of environ-

mant bLetween the Aretio tundra and the heavily wooded country

of tho Southern Coniferous Forest Blome. To a large extent

ite mammal population is made up of individuale of varioue
species which range north into it for varying distances from

the lattor biome. Noteworthy among these speoios are Saddle-back

Shrew, iludson Bay Mink, Red ¥ox, Canada Lynx,

Budson Bay Red

8quirrel, Hudsonian White-footed lipuse, and Hudson Bay MHuskrat.
(3) $he Southern Coniferous Forest Biome

Maaked Shrew
faddle~hack Shrew
Commnon Yater Shrew
Keewntin Pigny Shrew
Silver-haired Bat
Common Brown Bat
Black Bear

Hudson Bay Harten
Fisher

Bonaparte Veasel
Hudson Bay ink
Otter

Red Fox

Cannfa Lynx

Little Horthern Chipmunk

Lake Superior Chipmunk
Hudson Bay Red 8quirrel
Hundson Bay Flying Bquirrel
Cnnedian Beaver

Hudgonien Vhite-footed Mouse
Loreal " @ W
Richardson Laemming Mouse
Capper Red-backed Vole
Drummon lieadow Vole

Hudson Bay Muskrat

Fudson Bay Jumping Mouse
Foroupine

Varying Hare

HMule Deor

Hoone

Woodlané Caribou

wapliti
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The largest number of truly characteristio species,
in relation to their oentre of abundance, is found in the
Southern Coniferous Forest Biovme. Ag already polinted out,
- _meny of these f£ind their northern limits of distribution in
.~ _~ the adjacent biotic zone to the north and some also inhabit the
- Deciduous Forest Biome to the south. Azong these are ilasked
Shrew, Bonaparte Veasel, DBeaver, Drummond Meadow Vole, Varying
Hare and Mule Deer. OSome ropresontatives of this biowe are
\also found in isolated areas, or communities of comparadble
® oharaoter, as on Riding Mountain c¢nd in the Bpruce ¥Woods Forest
Reserve. A new pubspeocies of smal) marmal disocovered on Riding
Hountain--the ¥rairie Phenacomys--was desoribed by Or. R. H.
Anderson in April, 1942.

, Turtle Mountain is another insular erea clozoely
® related to the Southern Coniferous Forest Biome. Whilo it
lacks evergreens, its fauna ic obviously more toreal in
oharascter thaa that of the surrounding plains. -However, the
Aneriscan Varying Hare found farther north Lo here replaced
by another subspeoies, the ¥innosota Varying Hare, ikewise,
the common Hudpon Bay Red Squirrel which s widely dlstributed
e, in coniferous and dcciduous woods to the north and east is
here replaged by a newly desorided sudbepecles, the north
Dakota Red Squirrel.

Three mamrals with & very marrow range in Hanitoba

are the Leke Superior Chipmunk, Oapper Red-baoked Vole and

®- Jackson Juzmping House. All are known only fron the coniferous .
forest belt in the southeastern part of the province. The
first named 45 replaced to the northwest by the Little Horthern
Ohipmunk and the seoond,to the weet, by the Loring Red-backed
Vole. The Jaokson Jumping Mouse 1a in a speoial subgenus of
its own, but the Hudson Bay Jumping House which also ocours

o in soWtheastern Manitoba is replaced to the west by the
Prairie Jumping Mouse.

(4} The Deciduous Forest Biome

' Pigny Shrew , ¥innesota Oray Squirrel

& Little Brown Bat ' : Pale Flying Squirrel
Horthern Red Hat ) . Saskatchewan Pocket Gopher
Least Weasel Balrd White-footed Mouae
Horthern Plaine Skunk . Loring Red-backed Vole
Northern Coyote i Great Plains Muskrat
Canada Yoodohuok ! wr Hinnesota Varying Hare

® striped Ground quirrel Hetrasks Cottontall Rabbit

Pranklin *
. Gray Eastern Chipmunk

Yhite~tailed Deer
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Hext to the Southern Coniferous Forest Biome, the
present one harbours the largest number of speoles, or sudb-
speoies, of mammals. Much of the gountry is a mixture of

. aspon poplar “Parklands" and prairie, with heavier woods of

Menitobe Meple, Elm, Ash, etc., along streams and the margins
of lakes. On the vhole, the mammalian fauna is highlg
oharacteristio of this woded or semi-wooded belt of deciduous
trees, but as with other zZones many forms spread at the
margins into adjacent blomes. Thus thoe Baskatohewan Bocket
Oophar, Baird White-footed Mpuse, and Loring Red-backed Vole,
which are typical of this environment, are also found in the
“voniferous forests of Riding Mountain. A few forms have a-
very restrioted distribution in Manitoba. Ono of these 1s the
Minnesota Gray SBquirrel whioch is apparently confined to the
Red River Valley and its general vioinity. Another ig the Gray
Eastern Chipmunk. .

(5) The Grasslan Prairiq Blo
Hayden Musked Shrew Hagxinilian Orasghopper Mouse
Long-tal Led Weanel Csgood White-footed Mouse
Missisgippl Valley Mink Little Upland Vole
Coumon Badger {reat Plalns Muskrat
Riohardson OCround Bquirrel Prairie Jumping Mouse
Dakota Pooket Gopher White-tailed Jack Rabbit

Maximilian Pooket Moune

In former times, the Ameriocan Bison, Kit Fox, Creat
Piains Wolf and Prong-horned Antelope also inhabited the
prairies of southern KHanitoba, but they became exterminated
many years ago. vhile all the marmals listed above are
markedly typloal of the prairie country and the vast majority
of 4individuals are striotly oconfined to it, a fow wander into
open grassland territory within the aspen grove belt. Among
the species which do this to a greater or lesser deogree are
Long-tailed Veasel, Richardson Ground Squirrel, Dakota Poocket
Gopher and Prairie Jumping Mouse.

Riohes. It is evident from the forogeing that in
different blotic cotmunities there are, in such a sequence,
corresponding ooocupational levels hold by different kinds of
pamuals. While these are commonly detérmined by relations
to food and roeo, other fuctore such as size, or soil and
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water requirements are also important. The spaoe ococupled
by reoatrioted biotioc communities, or associations, are known
a8 niohes; a niohe means literally a plave or situation
specially adapted to its ocoupant. Such reference permits

-of decoription in terms of oooupation or funotion instead of

Here appoearancse.

For example, all over the worlid there are small
rodent types like mioce, ground squirrels and their kind which
live primarily on fairly dry vegetation such as sesds and
roots. The 4ifferent spécies of puoh animsals may be very
great when oonsidored geographioally, but regarded from the
viewpoint of environment they are coocupying essentially the
pemo phyeiological position im the goale of living things.
Similarly, in another nutritional niche depending upon the
rodents just montioned, would oome & group of forms such as
foxes, coyotes and badgers which prey upon them. Or with an
abundance of the right kind of vegetation, as on the prairie,
thero will be a more or less abrupt transition from woodland
forms of mammals to such species as bison and antelope whose
foul is conmprised of grass. However, whioch particular
herbivore it shall be is decided by many factors of ged-
graphiecal distribution and the exact neede of the species
concernsd. The faot is that onoe a niche oocours, it sooner
or later comes to be oooupied by a fit form..

: ¢l1 . Where, for a number of years, conditions
have remnined fairly constant except for the usual seasonal
oyoles, the plant and animal population becomes settled into
a charaoteristic olimax community. For oxample our western
prairies and plaina were originally carpeted with an abundance
of hardy, drought-resistent gracses and sedges and assooiated
with this copdition were verious birds, dbison, prong-horned
antelopo, plains wolf, ground squirrels and other rodent ,
types; such a balanced aggregete of plante and animale before
man's intervention was a climax oommunity. At the other
oxtreme in the Arctio reglons was a olimax community of an
entirely different charaoter composed of a peoullar avifauna
and such mamrmals as Barren Ground Caribou, Muskox, White Fox
and Wolf, Arotio Yeasel and lemmings. Over most parts of the
Arotic, bessuse of the remoteneas from civilization, this
olimax eomnmunity has suffered oomparatively little change.
However, in some localitise mrked alteration in the balance
of indipenous speoies has taken place through & great re-
dustion in the number of caribou and nuskox, or complete
looal extermimtion, particularly in respeot to ths latter
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speoiseas. %hen used in ite broadest aignifiaahoe the term
climax -becomes 4 synonym for blotic formation, or bloma.

Sugcesaion. If a olimax cosmunity, through some

'natural ehift of environment or the intarvention of man, is

destroyed--as, for example, by a dovastating fire--it tends
to return through a series of blotic stages to 1ts original
formation. Or if a new physlographio formation eappears, &
similar sequence of %ypaes and eventually a climaotio
gommunity characteriptic of that region becomes eutadlished.
Such orderly sequence of changes is termed gggggggg%g. If
in a lané haditat, rfer example denufation were complete, &
fow ploneering plants would first come to bind san® or gravel
into a non-shifting substratum on which to build soll. Soon
secondary iavaders eppear in the region and as time goee on
more and more colonirzation of the area coowrs by both plant
and animal life. BEBventually the climax is attalned with its
oharactaristic dominanta. 8o similar are the corresponding
stages in such successions that en experienced ecologlat,
asquainted with the region, gan tell in Just what phass ihe
gsucoesaion is and what the eventual olimax will be.

~ Arong others, just such & suocession hag un-
doubtedly taken place in Manitoba in the area_nov known ase the
Spruce Yoods Forest Reserve. Large quantlties of send waes
evidently blown by the wind from post-glacial Lake Sourls gnd
tha deltaio dsposita of Sasketchewan River whioch then flowed
through what is now the Qu'Appelle Iiver Valley. The sand
wad otabilized Ly some partioular plants, followed by grasses
to form a trus prairis bicme; this was doudbtloss suoceaded by
aspen poplar and@ finally in part by spruce. In the various

_atages of developmont the chardcteristic mammals would be

guccesslvely those of the Prairie Biome ({3ison, Eit Fox,
Badger, Grasphopper ond Pocket ¥ice, etc.), then the Deociduous
Woods Biome (with such mammals as Bonaparte Weasel, ¥Wood-
chuok, Franklin Oround Squirrel, Varying Hare and Baird ¥hite-
footef Mouse) and finally a rodified confition more or less
reprosentative of tho Conifcrous Porest Biome, which
attracted Moose, Mule Deer, Wapiti, Black Bear, Marten and
other characteristioc speoios. Today, the mannalian fauna of
that szector is composed of speoles normally identified with
olimax communities of both Deciuous Forent and Coniferous
Porest Bionss. It 4s thereforo of a somewhat complex oharaoter.

An intercsting aspeot of ecology is that known as
the pyramid of numbers. In the universal seguenoe of nlayer



and slain in the food ohains of nature, inoressed size and
atrength of the successive organisms involved are usually
evident. Plants, commonly of microsooplo d/mensions, are
eatien by herbivoroup insects, or other minute vegoetarians
which then become ths food of esrnivorous insscota, splders and
the like. These in turn are captured by inscotivorous birds,
Or small mammals, that may eventually be devoured by hawks and
other predaclious forms. ¢h. otage in the ohain generally

but uot invariably turnes smsll food animals into larger ones,
although in addition to size, rate of inorease and numbers -
of individaals aro also. involved. There may be as few as two
o§aihrea, Oor as meny &s gaven or eight links in such food
ochains.

) A specific exarple smong iaritoba mapmals 45 the
Drummond Vole whieh, living on vegetable matter and probably
to a swall extent, inseots, is proyed upon by weasole and the
weasels in turn may be killed by birds of prey. Other well-
known predator-prey reletionships are those oxisting between
the Varying Haore and Canada Lynx; the Red 8quirrel and Marten;
and the barren ground lemmings and the Aretic FPox. A further
roletionshlp of a different kind often obteins between the
Aretio Fox.and the Polar Bear, when the former makes a msal
from the of fal left over from the kill vhen the bear captures
a seal. ’

Within the field of secology is snother phase of
mamualian and other animsl 1ife, known as population rhythms.
¥any animalc have been found to fluotuate in numbers botween
mexima and minima, and since in numercoue cases there is a'
certain @egree of regularity about it, the phenomenon has been
termad,ggxfgg, Cne of the best known examples of such
periodic fluctuations in nurbers is that of the Horweglan
lemnlng. Living norgally in the mountalns, every few years 1t
spills over, as it were, in large numbers into the lowlands.
Travelllng mainly at night, the migrating hordes push forward,
gomptlmes for more then a hundred miles until they reach the
sea. There, undaunted, they plunge in and swim on and on until
they 4ie. Thie blind urge to migrate is oaused primarily
by population pressure in the ngtural home, Following the
ex08us of the migrants, & severe epldemic of Giseane gweeps
away many of the remalining residents oo that the population
is refuced to relatively few inGividuals. Xt takes about
four yeare for the nmaximal number to be restored, after
which there is a repetition of the mass migration. S8one-
tinmes these occcur as fraquently as every third year.
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8imilar rhythmical fluotuations ococur in the
lerming population of The Canadian Arctic. Elton etates that
the ourves for a plentiful supply of Arctic Fox skins, as
shown in the reocords of the Hudeon's Bay Company, coinocife

" with the years of maximal numbers of lemmings, since thaose

are the main food supply of the fox. He further points out
that leomming years in Canada and in Horway synchronize almogt
axaotly, anG he concludes that the ultimate common factor
whioh controls such parallel rhythms can de only olimate. 4As
§o well Xnown %o most of us, violent flugtumations in number
aleo take place in rospaect to our Varying Hsre, or Snowahoe
Rabbit, whose oyole is hetween nine and 10 years.

ALl rodents, small and large, ranging from wice and
rata to rabbite, for whioh yearly records are available, are
found to undergo sonewhat similar perio&ioc fluostuations. The
cyocle for the smaller rodents {s usually three or four years;
that for the larger, five to ten years. Eplidemics ave the
post uesual population reducers of the larger rodents. 1Ia
America, huge migretions~ of rats and of aquirrela, suggestive -
of those of the lemming, have been cbserved.

Another interesting feature in the study of mammals
is the relationship exhibited between body eize snd temperature
regulation. &inoe it 1s a physical law that in such a body
a8 a sphere, mass incrosses ans the cude of the dismeter, and
surface only as the square, it is evident that the larger
such a body becomes the less relative amount of gurface it has,
In terms of temperature control this would mean that a large
anipal hae relatively less area for loss of heat by radiation
than @ smell one. This faot seems to be of adeptational
signifioance in 4iastribution of sc-called warm-blooded animals
from equatur to:pole. Thus, tho Fhite-tailed Deer becomes
progressively larger toward the north. Our larger species of
deer, in genersl, suoh aes the wapiti and moose are found in.
tho northarn and not the southern reglions or Horth Ameriosa.

‘ Exoeptione to the principle which ceceur oan
usually be aocounted for by the establishment of special
proosdures for: escaping cold euch as burrowing and migration,
or by the development of diestinotive heat—-retaining devices
guch &g extra air insulation in thick halr or fur, or great
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layers of fat under the skin. Protection of this kind
is common to Arctioc mamnels. e

Bammals of the oolder climates also retain their
heat through reduction of such heat - losing surfaces as ears,
tail and nesck and the developmeant of a gonerally more compagt— -
body. This tendency is woll exéwplified by the size of ears
in foxes, for thoy become progressively emaller from warmer
%o colder climates. The Desert Fox of the south 1s amsller
with relatively larger aesrs than the Red FPox to the north,
and this in turn has much larger ears than those of the

- Arotio Fox. Ancther example may be cited. Thus the cars of

the hares of both the 014 ¥orld and the New begsoms shorter
to the north. For exemple, the Jack Rabbits of the south-
western states have ears approximately one-third the length
of the body; in the species ocourring from the oentral étates
to Canadu the ears asre gomewhat shorter; {n the varving )
hare of northern North Amerioa they aro still shorter; and”
in the Arotic haeres they are the shortest of all.
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