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^ ^ooXQgy of Manitoba Matssals 
by 5". Cewoy Soper 

Ecology deals:wltb the mutual relations between 
organisms and their environment. Communitlefl of liv i n g 
thinge are studied in a l l their phyotoal and blologioal 
oonneotlons to deteiralne tho conditions «^ich have brought 
them togethor and which £ceep theis In a n^rtloular region. 
Many factors are involved such as ollsBte, s o i l , moisture, 
chemical and physical conditions of the surroundings and 
the Interrelations of the epeoles Inhabiting the region, 
whether hostile, mutually beneficial, or non-olgnifleant. 

One authority In epeablng of the mutual fitness of 
organisms and environment says: 

"LooKing ae we are li k e l y to do at only one side 
of the matter, wo marvel at the adaptation of the organism 
to i t s envl3^nmont, but It never seeE3S to occur to ue that 
the fitness of the environment to tho organlffla Is Just as 
remarkable. The ^ o l o matter of l i f e phenomena Is ao much 
a question of the extent to \*lch tho cosmic processes, 
matter, and energy favor the exlstmoe of such mechanisms, 
as llvlh{t things, as I t i s a q,u08tlon of the maolfestatlons 
of the l i v i n g OTganisms thejsselvos. Environment le thus In 
a sense permiseive; a l l adjustments for whatever purpose 
not only are possible because of It, but are also et r l o t l y 
limited or restricted by I t . In brief, for a living thing 
to exist there must be not only a mechanism capable of l i f e , 
but also the external forces of nature, animate and i n 
animate, to which this meohanlem responds, k l i v i n g organism 
Is, therefore, a state of matter placed in peculiar relation
ship to surrounding conditions of matter and energy. To see 
this, one need only t r y to conceive of a l i v i n g creature, 
such as a dog, apart from Its environment. If there were no 
light nuch elaborate structures as ayes f o r response to light 
would not exist, i f no ground to walk on legs would be 
meaningless, i f no food to eat there would be neither rK)uth 
nor digestive tract; and RO by removing one factor of 
environment after another a dog would be analysed away until 



px^otloaXXy nothliig remained, not even the bark, slnoe that 
Is only a means of using part of a dog's ^vlronment to In
form other oreatures (also a i ^ r t of the environment) of Its 
existenoe." 

In any eoologloal work a study of the habitat Is a 
fundamental requirement. fhB major habitats of the world 
are three In number—the ooean, froeb water and the land. 
A l l three of these are represented i n IJanltoba, slnoe the 
northeastern part of the provlnoe le delimited by the t i d a l 
watere of Hudeon Bay. In our case, the number of mammale 
which Inhabit this ooean, or salt i^ater environment, are 
eomparatlvely few In number, represented by the following 
speolesi 

Atlantic Harbour Beal Atlantic Walrus 
Hinged Beal Bowhead ^Thale 
Harp 86al White Whale 
Bearded Seal 
At the present time none of these animals are 

abundant and several are very scarce. Xt would appear that 
those most fra^^uentXy observed are the !larbour Seal and White 
Whale. 

As land habitats are of greatest interest to us In 
this provlnoe, dlsouaslon w i l l centre chiefly about that type 
of environment. In contrast to a water habitat the land In
volves a number of special ecological factors, some of «2iloh 
are extremely vatiabXe. 

It Isoevldent that anything like a complete sur
vey of ecology must inolt^e both plants and animals because 
of their complex and intimate interrelations. Groups of 
animal and plant species commonly living together In a 
definite kind of formation obviously do so because they 
thrive under existing conditions. Buoh a blotlc organisation 
Is briefly termed a blomo. Î he blome constitutes a composite 
unit of plants, animals, and; t h e i r physical surroundings in 
any of the various climatic regions ot the earth—an inter
relationship of extreme intricacy. Such formations are 
comonXy named from the dominant organlems, whether plant or 
animal, which exert a controlling influence, or from the 
physlogrophlo condltiono of the occupied are^. Thus we may 
speak of a "deciduous forest blome" or a "grassland blome", 
etc. The great Imidsoape types of vegetation are oomonXy 



used for purposes of reforonoe, sinbe plants, lacking tho 
mobility of most animals, form ooaunltles which are generally 
more permanent. Keverthelsss, ouch a blome Is characterized 
hy Its customary animals es well ao Ite prevailing plants. 

The major blotlc formations, or blomea, of Horth 
America, based on climatic conditions may be roughly 
cl a s s i f i e d ae follows from north to south: (1) The Artie 
Tundra: (2) The Horthern Coniferous, or lavergreen Forest; 

The Desert Plain, 
lnt( delimited, hut show intergradatlone at their marglne with 

adjacent territory, and occasional discontinuity In dis
tribution. Also special looal comunltlee, such ae swamp, 
woodland, desert scrub, etc., ^ y exist within the boundaries 
of any of the major formations. 

Of the blomes named above, the last two do not 
occur In Manitoba, but during severe and prolonged periods 
of drought, the extreme southwestern portion of the province 
becomes eemlarld In character and mkes a olose approach to 
conditions which normally, exist in the sagebrush blomo* 

It ie to be pointed out before going further, that 
the species of mammals which w i l l be listed under the varloue 
blomea are those moat oharacterletlo of those areas, but they 
aro not s t r i c t l y confined to thorn. Overlapping In the ranges 
of different species occurs, at the margins of the major blotlc 
belts, while some nmsmals range throughout two or mare of 
these, such as the Tarylng Hare, Bonaparte and teast Weasels, 
Hed Fox, Hudson ISay Hed Squirrel, Drummond Meadow Vole and 
Beaver. 

(I) The Arctic Tundra Blome 
(Exclusive of e t r l o t l y marine mammals) 

Polar Bear Davison Red-haoked Vole 
Arctic Woaool Barren Ground Meadow Vde 
Arotlo Fox Hudson Bay Arotlo.Hare 

'Pundra molt- Barren OtSunu Oarlbou 
emming ' Barren Ground Muskox 

Richardson Oollaxed temmlng 



Two highly oharaotorlstlo moismals of tho Arotlo 
Tundra Blome—The Arotlo Fox and Barren Ground Caribou—range 
i n winter f a r south of their oumer habitat. Thuo they In
vade the Horthern Coniferous Forest Blome for long dlstanoesi 

^x^and in the oase of the oarlbou, It sometimes eompXetely 
orosaee the latt e r blome to penetrate the southern Coniferous 
Forest as far south as Kelson take and Burntwood end Graoe 
nivers. A few years ago a few even reaohed the Hudson Bay 
Hallway south of Grass Blver. In late winter, op early 
apring, the animals retrace their x^y to the north and again 
reach the barren grounds of the Arotlo In time to give birth 
to their young. 

(2) The Horthern Coniferous gorest Blome 
Richardson Weasel Hudsonian Hed-backed Vole 
Common Wolverine Tollow-oheoked Meadow Vole 
Horthern Gray Wolf 
Of the f i v e Manitoba blomes under consideration, 

the present one has the lo^srest number of truly oharaoterlstlo 
Mammals. In nature It l a more of a transition type of environ
ment between the Arctic tundra and the heavily wooded country 
of the Southern Coniferous Forest Blome, To a large extent 
Its mazomal population l a made up of individuals of various 
species which range north into i t for varying distances from 
the lattor blome. Noteworthy among these Bpeolea are Saddle-baek 
Shrew, Hudson Bay Mink, Hed Fox, Cana:da Lynx, Hudson Bay Hed 
Squirrel, Hudsonian White-footed Mouse, and Hudson Bay l^uskrat. 

l^) The Southern Conlferoua Forest Blome 
Lake Superior Chipmunk 
Hudson Bay Hed Squirrel 
Hundaon Bey Flying Squirrel 
Canadian Beaver 
Hudsonian ^^hite-footed lloueo 
Boreal n o M 
Hichardson Lssualng Mouse 
Oapper Red-backed Vole 
Bruŝ mon Meadow Vole 
Hudson Bay Muokrat 
Hudson Bay d'umplng House 
Porcupine 
Varying feiro 
Mule Beer 
Hooee 
Woodland Caribou 
Wapiti 

Masked Shrew 
Saddle-back Shrew 
Common Water Shrew 
Keewatin Pigmy Shrew 
Silver-haired flat 
Common Brown Bat 
Black Bear 
Hudson Bay Marten 
Fifitoer 
Bonaparte Weasel 
Hudson Bay Mink 
Otter 
Red Fox 
Canada Lynx 
L i t t l e Horthern Chipmunk 



The largest nxaaber of truly oharaotorlstlo epeoles, 
IB rolatlon to their centre of abundance, lo founa In the 
Southern Coniferous Forest Btoae. As already pointed out, 
many of these find their northern Xlialts of distribution i n 
the adjacent hlotlo zone to the north and some aloo Inhabit the 
Deciduous £̂ orest Blome to tbe south. Asong those aro Etesked 
Shrew, Bonaparte WeaaeX, Beaver, Druaisond Meadow Vole, Varying 
Hare and Mule Deer. Sosie ropresontatlves of this blo^e are 

\aX8o found In Isolated areas, or ooimaunltles of ooiaparabXe 
oharaoter, as on Hiding Mountain and In the Spruce Woods Forest 
Reserve* A new suhspeoles of esnaXX toaciEnaX discovered on Hiding 
Mountain—the P^ralrle VhenaooEiys-*-me described by Dr. H. M. 
Anderson in A p r i l , 19^2• 

TurtXe Mountain le another InsuXer a r ^ oloseXy 
related to the Southern Coniferous Forest Blome. WhlXo It 
lacks evergreens. Its fauna la obviously more tx>real In 
character than that of the surrounding plains. However, the 
Au^rloan Varying Hare found farther north la here replaced 
by another subspecies, tho Minnesota Varying Hare. Likewise, 
the oomon Hudson Bay Rod SQ.ulrreX t^loh le widely distributed 
In coniferous and deciduous voods to the north and eest Is 
here replaced by a newly described subspecies, the north 
Dakota Hed Squirrel. 

Three isateale with a very narrow range In Manitoba 
are the take Superior Chipmunk, Oapper Red-backed Vole and 
Jackson dumping Mouse. AIX are ^nown onXy fron the coniferous 
forest belt In the southoastern part of the province. The 
f i r s t naiaed i s rapXaoed to the northwest by the L i t t l e Horthem 
Chipmunk and the second.to th© west,by the Loring Hed-baoked 
Vole, fhe d'aokson ^UQplng ^ u s e l a in a special subgenus of 
i t s own, but the Hudson Bay ^uisplng Mouse which also occurs 
In soi^theaatern Manitoba Is repXaoed to the west by the 
Prairie Jmplng Mouse. 

(4) The Deolduoua forest Bioae 

PlgE^ Shrew 
L i t t l e Brown Bat 
northern Hed Bat 
Least \̂ eaaoX 
Northern Plains Skunk 
Northern Coyote 
Canada Woodchuck 
Striped around Squirrel 
Franklin " " 
Gray Eastern Chipmunk 

Minnesota Oray Squirrel 
Pale Flying Squirrel 
Saskatchewan Pocket Gopher 
Balrd Whlte*f ooted House 
Lorlng Hed-baoked Vole 
Great Plains Muskrat 
Sllnnesote Varying Hare 
Nebraska Cottontail Habblt 
White-tailed Deer 
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Hext to the Southern Coniferous Foreet Blome, the 
present one harbours th© largest nunber of speoies, or sub-
speoies, of mammals* Much of the country le a mixture of 
aspen poplar "Parklands" and p r a i r i e , with heavier woods of 
Manitoba Maple, Blm, Ash, etc*, along streams and the margins 
of lakes. On the ^ o l e , tho mammalian fauna i s highly 
oharaoterlstlo of this wooded or eemi-wooded belt of deciduous 
trees, but as with other zones many forms spread at the 
margins into adjaoent blomes. Thus the Saskatchewan Pocket 
Gopher, Balrd White-footed Moaee, and Loring Bed-backed Vole, 
^ h l c h are typical of this environment, aro also found in the 
oonlf oroue foreste of Riding J^untaln. A few forms have a 
very restricted distribution in Manitoba. Ono of these is the 
Minnesota Gray Squirrel t^loh i s apparently confined to the 
Red River Valley and i t s general v i c i n i t y . Another i s the Gray 
Hastern Chipmunk. 

(5) The G^ealand or Prairie Blome 
Hayden Masked Shrew Maximilian Grasshopper Mouse 
Long-tailed Weasel Osgood White-footed Mouse 
Bilsslsslppl Valley Mink t i t t l e Upland Vole 
Common Badger Great Plains Muskrat 
Hichardson Ground Squirrel P r a i r i e Jumping Mouse 
Dakota Pocket Gopher White-tailed Jack Babbit 
Maximilian Pocket Mouse 

In former times, the Acjerlcan Bison, Kit Pox, Great 
Plains Wolf and Piong-homed Antelope also inhabited the 
prairies of southern Manitoba, but they became exterminated 
many years ego. While a l l the mammale li s t e d above are 
markedly typioal of the prairie country and the vaet majority 
of Individuals are etrlotly confined to i t , a few >^nder into 
open grassland territory within the aspen grove belt. Among 
the speoies which do this to a greater or lesser degree are 
tong-tailed Weasel, Blchardeon Ground Squirrel, Dakota Pocket 
Gopher and Prairie J'umplng Mouse. 

Hlohea. It i s evident from the foregoing that in 
different blotlc communities there are, in such a sequenoe, 
corresponding occupational levels hold by different kinds of 
mammals. Vihlle these are cozsmonly detdx^mined by relations 
to food and foeo, other factore such as slae, or s o i l and 



water requlrecients are also important. The spaoe oooupied 
by reotrioted blotio oomunitiest or assoolations, aro known 
ao niches; a nlohe means IlteraXXy a pXaue or situation 
speolaXXy adapted to i t e occupant. Such reference permits 
of deeoi^ptioQ i n terms of oooupation or function instead of 
mere appearance. 

For example, aXX over the worXd there are smaXX 
rodent types Xike mioe, ground equlrreXs and their kind which 
l i v e primarily on f a i r l y dry vegetation such as seeds and 
roots. The different epooies of B U o h animaXs may be very 
groat when ooneldored geographioaXXy, but regarded from the 
v i e ^ o i n t of ^Vironment they are occupying essentiaXXy the 
same phyeioXogioaX position In the scale of li v i n g things. 
SimilarXy, i n another nutritional nlohe depending upon the 
rodents Juet s^ntioned, would come a gioup of forma such as 
foxos, ooyotes and badgers which prey upon them. Or with en 
abundance of the right kind of vegetation, as on the prairie, 
there wlXX be a more or leos abrupt transition from woodland 
forms of mammals to such species as bison and antelope whose 
food i s comprised of grass. However, which particular 
herbivore It shall be i s decided by many factore of geo
graphical distribution and the exact needs of the speoies 
concerned. The fact is that once a niche ooours, i t sooner 
or later oomee to be oooupied by a f i t fom.. 

Climax. t?here, for a number of yearep conditione 
have remained f a i r l y constant exoept f o r the usual seasonEil 
cycles, the plant and animal population becomes settled into 
a characteristic climax community. For example our western 
prairies and plains were originally oarpeted with an abundance 
of hardy, droug^t-resistent grasses and sedges and associated 
with this condition were various birds, bison, prong-homed 
antelope, plains woXĴ ,̂ ground squirrels and other rodent 
types; such a baXanced aggregate of plants and anlmaXe before 
man* 8 Intervention was a ollmax community. At the other 
extreme in the Arctic regions was a ollmax oommunlty of an 
entirely different oharacter composed of a peculiar avifauna 
and such mammals as Barren Oround Caribou, Muskox, White Fox 
and Wolf, Arotlo t/eaeel end lemmings. Over most parts of the 
Arotlo, because of the remoteness from olvlllisation, this 
ollmax community has suffered comparatively l i t t l e change. 
However, in some l o c a l i t i e s narked alteration i n the balance 
of indigenous speolee has taken place through a great re
duction in the number of oarlbou and muskox, or complete 
local extemimtlon, particularly In respeot to the latter 



epoolea. mion used In i t s broadest elgnlfioanoe the tera 
oXXm&x heooiaee a synonym for blotlo ;foraatloa, or bloae, 

Suoaeealon* It a oXiiiax oosmunlty. through some 
natural ehltt of environment or the Intervention of laan, la 
destroyed—as, for exaaplo, by a devastatii^ f i r e — i t tends 
to retuni through a sorles of biotio Gtogos to i t s original 
forxsatiou. Or i f a new phyalographlo forisatlon appoars, a 
fllHllar sequenoe of types and eventually a ollraaotlo 
oo.'ozuunlty characterlhtlo of that region beoones otitoblished* 
Suoh orderly sequence of ohangos Is termed suooession. If 
in a land habitat, for example denudation were complete, a 
few pioneering plants ̂ u l d f i r s t ccsao to bind sand or gravel 
into a non-shifting substratum on tdilch to build e o l l . Soon 
secondary invaders appear i n the region and as tlxae goes on 
more and more ooXoni:^tlon of tho area occurs by both plant 
and animal l i f e * Sventually the climax i s attained with i t s 
oharaoterietlc dominants. So eisillar are the oorreepondl;^^ 
stages i n suoh successions that an experienced ecologlsts 
acquainted with tbe region, can t e l l in just what phase ihe 
suooesalon is and what the. evontual ollmx w i l l bo. 

Aiaong others, just such a succaseion has un
doubtedly taken place In Manitoba In the aroa.now known ae the 
Spruce Vioods forest Reserve. Large quantities of sand was 
evidently blown by th© wind from post-glacial Lake Souris and 
tho deltaic deposito of Saskatohewan Hiver v&loh thesn flowed 
throui^ irfhat i s now the Qu*Appello Hiver Valley. The sand 
wad stafaill£.ed by sorae particular plants, followed by grasses 
to form a true prairie bloiae; this was doubtless succeeded by 
aspen poplar and f i n a l l y in part by spruco. In the various 
stages of developaont tbe oharacteriotio isai^^oals would be 
suooesolvely those of the Prairie Blone (Bison, E i t Fox, 
Hadger, Orasshoppor and Pooket ^ioe, etc.), then the Deciduous 
Woods Bioae {with such manmalB as Honoparte Weasel, Wood-
chuck, Franklin Orouad Squirrel, Varying Hare and Balrd Whlte-
footod Mouse) and f i n a l l y a nodlfiod oondltlon mora or less 
representative of the Coniferous Forest Blone, ttblcUi 
attracted Uooso, Mule Dtser, Wapiti, Black Bear, Marten and 
other oharaotorlstlo cpeoleo. Today, the naxunalian fauna of 
that sector i s composed of species normally identified with 
cXiisax communities of both Doolduous Forent and Coniferous 
Forest Bionss. Xt is therefore of a some^at complex character. 

An interesting aspect of ecology Is that known as 
the pyramid of nuabors. In the universal sequence of slayer 



and slain i n tbe food chains of nature. Increased size and 
etrength of tho suooeEsive organisms involved are usually 
evident. Plants^ commonly of microscopic dJmenslons, ore 
eaten hy herbivorous inseoto, or other minute) vegetarians 
which then beo<£&e ths food of o^rnlvorous insects, eplders and 
the l i k e . These in turn are oaptiured by insoctivorous birds, 
or tmalX mammals, that may eventually be devoured by hawks and 
otber predacious forms. Each- stage in the chain generally 
but not invariably tiirns oEaali food animals into larger ones, 
although i n addition to s i ^ e , rate of increase and uuimbers 
of individuals aro also- involved. There may be ao few as two 
or three, or as many as seven or eight links in such food 
ohalne. 

A epeolfio exai^le among ^lanltoba mammals is the 
Drummond Vole \dilch, l i v i n g on vegetable matter and probably 
to a small extent, Insects, is preyed upon by weasole and the 
weasels i a turn may bo k i l l e d by birds of prey. Other well-
kno^m predator-prey relationships are those existing between 
the Varying Hare end Ganada Lynx; the Bed Squirrel and Marten; 
and the barren ground lemnlage and the Arctic Fox. A further 
rolatlonehlp of a different kind often obtains between the 
Arctic Fox .and the Polar Bear, \^en the former makes a meal 
from the o f f a l l e f t over from the k i l l ^en the bear captures 
a seal. 

Within the f i e l d of ecology Is another phase of 
mammalian and other anixaal l i f e , known ae population rhythms. 
Many animals have been found to fluctuate i n numbers between 
maxima and minima, and slnoe In numerous oaeee there i s a' 
certain degree of regularity about i t , tho phenomenon has been 
tenaed rhythm. One of tho best known examples of such 
periodic fluctuations in numbers is that of the Norwegian 
lemming. Living normally i n the mountains, every few years i t 
s p i l l s over, as It were, in large numbers into the lowlands. 
Travelling mainly at night, the migrating hordes push forward, 
sometimes f o r more tban a hundred miles u n t i l they reach the 
sea. There, undaunted, they plunge i n and swim on and on u n t i l 
they die. Thie blind urge to migrate ie caused primarily 
by population pressure In the natural home. Following the 
exodus of the migrants, a se/ere epidemic of disease swoops 
away many of tho remaining residente so that the population 
i s reduced to relatively few individuals. I t takes about 
four yeare for the maximal numbisr to he restored, after 
which there le a repetition of the mass migration. Some
times these occur as frequently as every third year. 
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similar rhythmical fluctuations occur in tho 
loming population of The Canafllan Arctic. "Sxton states that 
the curves for a plentif ixl eupply of Arotlo Fox skins, as 
shown m the rooorfis of tho Hufleon's Bay Company, oolnolde 
with the years of maximal numbers of lemmings, slnoe these 
are the main food supply of the fox. He further points out 
that lemming years i n Canada and In Horway synchronize almost 
exactly, and he concludes that the ultimate common factor 
which control© such parallel rhythme ©an be only climate. As 
le well known to most of us, violent fluctuations i n number 
also take place i n rospoot to ouj* Varying Hare, or Snowshoe 
Habblt, whoi3e cycle i s between nine and 10 years. 

A l l rodents, small and large, ranging from ndce and 
rats to rabbits, for which yearly records are available, are 
foimd to undergo somewhat similar periodic fluctuations. The 
cycle for the emallor rodents l a usually three or four yeare; 
that for the larger, f i v e to ten years. Epidemics ave the 
most usualpopulatlon reducers of the larger rodents. In 
America, huge mlgretions- of rats and of squirrels, suggestive 
of thoae of the lemming, have been observed. 

Another Interesting feature In the study of mc^imle 
i s tho relationship exhibited between body BtZB and temperature 
regulation. Slnoe i t i s a physical law that i n such a body 
as a sphere, mase Increases as the cube of the diameter, end 
surface only as the square, i t l e evident that the larger 
such a body becomes tho less relative amount of surfaoe i t has. 
In terms of temperature control tble would mean that a large 
animal ha© relatively loss area for loas of heat by radiation 
than a a c ^ l l one. This fact eems to be of adaptational 
slgnlfloanoe in distribution of so-called warm-blooded animals 
from equator to polo. Thus, tho ^ I t e - t a l l e d Deor becomes 
progressively larger tovmrd the north. Our larger species of 
deer, in general, such ae the wapiti and moose are found In 
tho northern end not the eouthern regions of Horth America. 

Hxoeptlone to the principle which occur can 
usually be accounted for by the eetabllehm^t of special 
procedures .for. escaping cold euch as burrowing and migmtlon, 
or by the development of dletlnotive heat-^retaining devices 
such aa extra a i r Insulation In thick heir or fur, or great 



layers of fat under the skin. Protootlon of this kind 
la ooincion to Arotlo meuaniele. 

Itamaalfl of the ooXdor climates also retain their 
heat through reduction of such heat - losing surfaces as ears 
t a i l and neck and tho development of a generally more compact 
body. This tendency Is well exemplified by the size of ears 
In foxes, for thpy b^oonie progret-alvoly eaaXler from warraer 
to colder ollmates. The Desert Fcx of the south l a masller 
with relatively larger ears than the Rod Fox to the north, 
and this In turn haa much larger ears than those of the 
Arctic Fox. Anothor example may bo cited. Thuo the oax̂ s of 
tho harea of both th© Old World and the New become shorter 
to the north, ^or example, the Jack Babbits of the south
western states have ears approximately one-third the length 
of the body; In the species occurring from the central.states 
to Canada the ears are somev^t shorter; In the varying 
hare of northern North America they arc stlXX shorter; and' 
In the Arctic hares they are the shortest of e l l . 
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