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ABSTRACT

The thes1svdlscusses uarlous problems 1nvolved in
hypothes121ng Pre- fur trade adaptlve strategles for the
aborlglnal Dene who 1lived in the treellne area from the head—
waters of the Coppermlne Rlver %? the mouth of the Churchlll

G "4

River. ’ General archeologlcal and ethno- hlstorlcal parameters

e

fdr thlb aborlglnal populatlon are dellmlted R

The analy51s empha51zes an ecologlcal approach,fand

‘careful attentlon is pald to phy51ograph1c and cllmatlc
factOrsE“since it§is their 1nteractlon that essentlally
determines the plant and anlmal populatlons. The effectsrof
glac1atlon on the Canada Shleld are- outllned in terms of
their consequences for 3011 s01l dralnage, habltats, and
mlgratlon routes. The ‘discussion of cllmate is foCused on
the pronounced seasonallty of the area and the 1mpact of the
seasonal cycle on soec1e50dlstr1butlon, wﬁth partlcular
"attentlon pald to the ‘arlous effects of “snow.

B Phy51ography and cllmate determlne the nature of the
,plant and anlmal communltles. Thele are three plant subzones
, descrlbed each relatlng to: cl uaﬂlc\f_ctorS'r the Shrubby'
'Tundra Subzone of the colde tundra, the T ‘hen- Woodland
~Subzone of the warmer boreal forest, and the Forest Tundra
.Subzone, the ecotone between the two. Each is deflned and

: descrlbed w1th regard to the habltats and plant communltles

1t contalns. The relatlonsths of the plant communltles to

.- : . - > ) ; v‘. .' ’

by
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. o ) b o W) Lo
substrate is. made expllclt The role of fire 1n the forest

(» T
is related to post fire plant succe581on and its effects_onf

* . S . 0 )
“animal” dlstrlbutlon - . Lo S ,//f///(

Anlmal populatlons are divided irfo primary‘COnsumers
~or herbivores and secondary. « nsumers or predators, The-dis-
Tfs:ﬁor'summer and winter, op tundra and 1n

",
Empha51s 1s placedcmlthe annual

seasonal cycle of barren ground carlbou .and moose and their

. *

dlfferent habltat preferences,‘relatlng these to{the.habitat

N

preferences‘of-the otner“foreSt herbivores. Predator distri-

R Sultaole*"prey spec1es for a huntlng and flshlng orlented '

.

populatlon are selected and the number of possible optio@§;

‘ - differs * from summer to w1nter, and from the forest to the
tundra. From thls set of- ootlons the range of w1nter :and
| summer adaptlve strategles is hypothes1zed as well asi

probable demographlc correlates
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AR CHAPTER ' "1

INTRODUCTION o e

In 1670 the Hudson Bay Company shlp leenhoe sallei?{(

to the» outh of the(Nelson Rlver on aﬁtradlng expedltlgn";fg
(Rlch, 19\2 210) This bflef voyage led to others that =~ °

._’ culmlnated in the establrshment of two 1mportant fur
¥

faetorles, Port Nelson or York Factory and Churchlll or Fort"'

‘Prince—of-Wales farther north at the mouth of the Churchlll

\

‘River. .The. latter post was establlshed spec1f1cally to'
trade w1th the "Northern Indlans,w tﬁe Dene or Athapaskans'

. ranglng over a huge trlangle of. land extendlng from Churchlll
¥ ' '\j

:’, to’ Lake Athabasca and north to the headwaters of the, R
| _

Coppermlne Rlver They would become known later as Yellow—

knlves and Chlpewyans. ?_ L ’ '..N I m“‘

) Although the Northern Indlans Were mentloned 1n"
. g

Company reports from at least 1680 (Rlch 1948 lg» the
first goOd cultural descrlptlon dld not occur untll Samuel

Hearne s three trlps 1nto'the 1nterlor in 1769 to 1772 a::“ﬂ

A ¥

century after the earllest p0331ble contac9 date,.l670‘

o Therefore his - narratlve does not descrlbe the aborlglnal

o llfestyle, but that of people who were apoarently 1ncrea51ngly :

w

| 1nvolved in and adapted to the fur trade. Iﬁ\;s extremely

*u

.'dlfflcult, 1f not 1mposs1ble, to sort out whdt was aborlglnal -

 from what was' a reactlon to the f1




provided. = ‘ S o o hee

., The Problem
=== Froblem

N -
o June Helm (1965:362) stated that- "the nature of the

t 3

~Ssocio- terrltorlal arrangements of these Athapasﬁ%ns in

aborlglnal tlmes we can never . truly know." However,-she

9

felt she could equate nlneteenth century soc1al stricture

)«

w1th that of -the pre contact aborlglnal perlod because

there was no ev1dence that a 51gn1f1cant alteratlon in

organlzatlonal structure has occurred between earller and

o

o /
ﬂﬁﬂ contact tradltlonal horlzons" -(Helm, 1965 362)

’ "James Smlth made the same assgmptlon when he detailed

v

“four cultural phases for the Brochet Chlpewyans. He said

s

that culture change durlng thlS perlod [the early fur trade .

perlod] was p obably minimal, although he,had,Just allowed

that "Jlttle detall 1siknown" about the earller aborlglnal

perlod (J G. Ez Smlth 1970:60).  In brlef he assumed that

_{\
these Chlpewyans had’ always depended almost entlrely on

barren—groun carlbou as thelr sub31stence base. He dld not

examlne the problems 1nherent 1n a carlbou orlented ecomomy,'

espec1ally those problems of. contunual access, nor dld he

..

: explore other poss;ble sub51stence s%rategles.

Smlth and Helm 's Statfments are untenable,,it isﬂ@

lncorrect to assume elther th presence or absence of change

- if the precedLng state of a;; irs is l.rgely,unknown.

Further,lln an earller artlcle, elm'had sRidthat in even

the earllest descrlptlons it lS ev1dent that the contact
La .

\ . .
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N

b
S

51tuatlon had already wrought changes 1nrthe aborlglnal way
‘of llfe" (MaCNElSh, 1956:132). Her dlfferent statements are

contradictory. They are 1nterpret1ng the aborlglnal period

that there'had usually,been signifiéant changes .in adaptlve

strategles by natlve gr' pPs as responses to contact .with

a

Europeans

. . it is now recognlzed that aborlglnal peoples,
eSpec1ally in the New? World, were influencecd b European
gommercialism earlier than was previously assumhed. Much

viable sv: 31s of 0ld and new that,preceded the severe’
shaking uj - ‘outright destruction.of,Indian societies
(Leacock ii. Damas, 1969: l) = >

= For.the'Dene, the maln agents of culture change were the
"'European5<and thelr tradlng postsu whlch became "prodigious
new resources placed upon the land" (Helm et et al., 1971 22)
;Q-The Dene becane one of many groups for whom the aborlglnal
llfestyle is- largely unknown.% ’ N |
. | In the absence of fleldwork w1th 11v1ng lnformants,y
‘f>there are approaches whlch mlght be used- to solve the"
problem of” how to reconstruct the perlod before the fur
trade, the aborlglnal srtuatlon. the ethnohlstorlcal the
archeoloc cal, and the ecologlcal Unfortunately for the

—”first, nlstorlcal records are often blased dlstorted ¥

-

) v
1ncomplete3 or s1mply too late, as w1th Hearne. Furthermore,"

it 1s aif "fcult to valldatezwhat are 1nherently subjective
accc ] Archeologlcal approaches ar-'a“so inadequatei

. v
srmply because there has been too llttl“ reSearch done in

e
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Dene terrltory

Y
Parameters ot
——=—=tfrs . .

However, varc.. ., s _ ang ethnohistorical materials

" can provide some genera. Lalameters for the‘aboriginal

7

situation. The Northern Indlans were the people of the

.Talthe11e1 Shale’ Tradltlon (ca 200 B.C. to the hlstoric

perlod),'characterlzed by the use of grey s111c1ous shale_

for tools and weapons., This tradltlon 1s found around the

- east arm of Great Slave Lake,.far out on- the tundra at -

3

Aberdeen Lake, and in northern Saskatchewan (Noble, 1971: llO-
115; erght, 1972:82~ 83) In northern Manitoba there is a.
similar tradltlon, w1th quart21te rather than shale
prevalent Though appearlng later in tir= (after 500 A.D. ),5
it too is con51dered to be Dene (Nash '970 81-85)

These ancestral Dene populatlons made a varlety of

Lithic’ tools scrapers, blfaces, p01nts, 1anceolates,

knlves, hammerstones, and c1rcular ch1 thos, among others,

-u51ng in the western regions a small amount of native copper

'Bone was used also to me narpoons, punches, and p0551bly

fleshers (Noble, 1971 110-115; Nash 1970 81 85). . v ,
i+ A 1716 feport from‘Knlght at York Factory prov1des
some early hlstorlcal substantlatlon for the archeologlcal

ev1dence (Hudson;Bay Company {gQB .C.1, B. 239/a/2 28)
.. there is an abundande .of Indlans in those parts’as
never has hade either trade or commerce wit any people
" but. as useﬂbone, -beaver. teeth fllntstones for weapons of
warr” 1th there bows and arrows . ‘
o ) .



5
" Those Indlans ‘would at that time have 1ncluded the Northern
Indians. Knlght reported also the use of a great -deal of
,copper, though on second hand information. In summary, the .
'.ancestore of the,historic’population, the Northern Indians,
were charaCterized by a lithic—bone technology.

" They were characterlzed also by a huntlng-flshlng
orlentatlon _ lelted prehlstorlc faunal ev1dence indicates
t‘that these people were eatlng carlbou, black bear, beaver,
“dog or wolf, ;swans, and- fish (Noble, 1971:114; Nash, 1970.
(83). All the early ethnohlstorlcal data empha51zes the
pr1mary~dependence of the Northern Indlans on carlbou and
fish, follow1ng the carlbou on a year—round ba51s on - their
.mlgratlons between the tundra and forest. Thelr“terrltorv
possessed few mOUbe and‘few fur—bearers,'with beauer very
scarce (Hearne [orlg. 1795], 1958: 51, 135 Dobbs, 1744: 46-.
Jérémie [orig. 1732], 1912 9)

The first 1mpact of the fur trade appeared, early-"

-the Southern Indlans or Maskegos (Swampy Cree) went to war -

e

w1th the Northern Indlans, dr1v1ng the latter north (Doughty
| and Martln, 1929'28- Tyrrell, 1931: 265; H.B.C., ' B239/a/2: 22)
‘Follow1ng the establlshment of the Churchlll post the
Northern Indlans began to part1c1pate in the fur trade.
Whlle in 1719 they did not know how to dressifurs properly'
for the fur trade and had few furs to trade, by 1720 a large
.number of Dene came’ to the poSt to trade (H B.C., B. 42/a/l-

~ -48,80). This number grew each year.

—~—
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By the time of Samuel Hearne s trlp to the Coppermlne

Rlver in 1770-1772, nearly everyone had been affected by the
fur trade, although they were Stlll huntlng caribou. He
observed, 1n,fact that there had been a great deal of
Culture change. Nevertheless, it can be seen -that the'
Northern Indlans were characterlzed in the early hlstorlcal
perlod and certalnly 1n the aborlglnal period by a huntlng
 and flshlng llfestyle, w1th gatherlng of plant foods

prelatlvely unlmportant

v

vEcoiogical ReconStruCtion

These general technologlcal and economlc parameters

can be used as bases for ecologlcal reconstructlon, the
thlrd approach to hypothes121ng the aborlglnal 51tuatlon

_The\broader framework for such an approach is human or‘”
cultural ecology. ' Human ecology empha31zes adaptlve and

exploitative relatlons, ﬂhrough the agency of technology, of

-

’the human group to its habltat, and the demographlc and
fsoc1ocultural consequences of these relatlons (Helm, 19€2
63).‘ More spec1f1cally, I want to deduce from the techno-

loglcal and economic parameters and an ex 1natlon of the

q

env1ronment what Jullan Steward called the “'loglcal

potentlalltlesY" of an area. TheSe*are“ - .

e a functlon of the local ecology, that is, the
interaction of environment, exploitative devices, and ‘
socio-economic hablts. In each case, the exigencies of .

. making a llVlng in a given environment with a specific
set of devices and methods for obtaining, ‘transporting,

- and preparlng food and. other essentlal wods set limits



N
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: to,the dlspersal or groupnng of the people and to the

composition of settlements, and 1t strongly influenced.

‘many of thelr modes of behavior" (Steward: in Harris,
- 1968: 6597% .-

In other words? the most 1mportant varlables in thlS sort of
study are the env1ronment, technology, and economy. It is
the 1nteractlon among these three factors that sets limits

© . 0on other soc1al p0351b11t1es.
. , N
Steward proposed three procedures for .analyzing

soc1et1es from this Perspective.. ‘Because I am worklng w1th R
an extlnct culture rather than with an observable one,

=.however, I must substltute "deduce" where Steward wrltes R

T
analyze""

3. 'Ascertaln the extent to which the behav1or patterns >
: ‘entailed in exploiting the environment affect other
- aspects of culture (Steward [orig. 1955], ‘1972:40-~ 41)

——

'Steward trled to reconstruct Chlpewyan .social
_organlzatlon on the ba31s of this model. He hypothe51zed
that treellne“Dene would llve in large composlte-huntlng -~
bands because ©0of their prlmary reliance on large herds of
;mlgratory game anlnals, barren-ground carlbou ‘and musk-ox,’

"in an area that would support relatlvely few people (Steward , <
[orig. 19557, 1972:143-144,147). mis reconstructlon was . "@{i
1ncorrect because/pf»tﬁe’contradlct1ons in his argument: .

whlle his ba51c Premise was that treellne Dene relled

prlmarlly on these large herds, he nevertheless went on to

T
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explain that in fact such large herds were hunted "more or .

less seasonally (Steward lorig. 19557, 1972:147) by large’

populatlon aggregates of temporary duratlon This Situation

at;treeline'only at certain times of the Year, not on a
. year- round ba51s. Elther hlS knowledge of the env1ronment
was 1ncomplete and/or’ faulty - or he 1gnored some of the
ev1dence.‘ Further, he did not examlne the nature of the
lsmaller grouplngs that must have resulted when the Dene were
_not hunting the large herds, perhaps because he had denieq
‘“a'priori that klnshlp could be a/ba51s for group formatlon B
bfor people llVlng in comp051te bands (Steward [orig. 19551;

1972 143)

framgwork was Harvey Felt lcconstruCtion-of Mistassini

Cree aborlglnal llfestyle 9T, Hig description-ofythe

most of'an.entire successional cycle; a 51ngle zone strategy.

Iﬁﬁx@ use of w t seems to be a faulty premlse 1nvalldates his -

reconstructléh
Nevertheless, both Steward and Felt used what seems
to be a useful approach - Oone that,f wish to use to. .
'hypothe51ze about p0551ble adaptlve strategles for the

’eastern treellne Dene. U31ng a‘modlfled ecologiCal approach”



‘.l€70 1n Dene terrltory were most probably the same aa -those

»

‘ . ) 9
v A .
to reconstruct aborlglnal llfestyle assumes first that the

habltats* can be reconstructed\ Slnce the hab@tants of ca.

of today, e onstructlon will be relatively 51mple. The

ba51s for thls assumption w1ll be dlscussed 1ater. Secondly,

and as a- corollary, in thlS case 1t 1s assumed that the
aboriginal populatlon was not alterlng its environmént - '
s1gn1f1cantly, that' 1s,,the 1nfluence of the Dene on thelr

'habltat was so mlnlmal that thelr removal from parts of it

would"” produce no. 1mportant changes 1n the relatlonshlps

among habitat components These human 1nhab1tc tsnerelnnmers

- and gatherers, operatlng at a llthlc—bone levelcﬁ technology:

<

Present Analysis

There are three ' steps in the procedure' jfirst,

_wthh means, bas1cally, trac1 g the 51gn1f1cant food chalns.v

Obv1ously, the more complete the description, the less the

‘\\ AN

dhance that an essentlal 1ngred1ent will be omitted. Equally-
obv1ous, not all components can be 1ncluded The ecosystems

descrlbed will be deflned in terms Sof more-or- less "domlnant"

*Habltats are the pPlaces where plants and animals are
usually found, such 4s aquatic habitats’ (Odum,* 1971 234).
5
, **An ecosystem is a un1t that. 1ncludes the organisms
and physicai environment . #f a given area, 1nteract1ng in o
definable fashion. The extent of thlS unlt is deflned
arbitrarily (Odum, 1971:8). . }
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speﬁdes.

Secondly, the possible ways a human population could
fit into the ecosystems of the area will be posited, based
on the nature of the resourcerfase ¢ The evaluation of the
p0381b111t1es will include Marvin Harris' concept of techno—
env1ronmental efficiency or advantage:(197l:203—él7) and‘
Alexander Alland's concept of redundancy (1967:126). The
number of adapt@tlons is flnlte, with some more feasible
than others. ‘}he most oractlcable adaptations have spec1f1c
lmpllcatlons for annual economlc and settlement patterns and
for some aspects of demography. It is not likely that socio-
cultural systems'can by-hypothesized: as there are. no
absolute correlatlons between types of social structure and-
ieconomlc base.i Essentlally these two steps correspond with
.Steward s flrst two, and they overlap with hlS third.

My thlrdpstep, beyond the scope of thls ‘paper, would
be to valldate the model by examlnlng the 1ndependent ‘
archeologlcal data and by bulldlng models of culture change
that could be valldated ethnographlcally.

-Therefore the thesis of this paper is that certaln‘
-aspects of aborlglnal Chypewyan—YellowknLﬂallfestyle, and by
.exten51on, any aborlglnal ‘inhabitant in the area, can be
hypothe51zed or reconstruct by bulldlng a model of
probable pattérn of resource use based on the p0551ble

<

adaptatlons to the various cosystems and by hypothes121ng,

<

the effects of thlS pattern of use on human movement and

A}
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dengraphy. While such an endeavor;haé iﬁplications“for the
mdré'éeneral problem of prediéting aboriginal lifeétylﬁ, this
papér ié'épecificaliy an attempt to hypothesize on logical

grounds what a particular aboriginal lifestylelhight'comprise.
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! . CHAPTER 2

KEEWATIN HABITATS AND ECOSYSTEMS =

e

A descrlptlon of habltat and ecosystem involyes two
maln aspects: the physical conditions and the plant and
animal 1nhab1tants all anlmals depend ultlnatelv on plants
for food at, dlfferent trOpth levels. Althouqh they in turn
affect vegetatlon, the major llmltlng factors for vegetation
are phy51cal: phy51ography and cllmatlc reglme, tv varlables
1ngependent to a certaln degree It is the lnteractlon of
'these two that determlnes Wthh plant and animal spec1es w1ll_
1nhab1t the Dene area. o \\\\\ ‘ ‘

. + The: study area is’ that reglon tradltlonally occupled
by Chlpewyan and Yellowknlfe Indlans, bounded roughly by the
Churchlll Rlver, Lakes Relndeer, Wollaston, Athabasca, Great
Slave, Dubawnt and Nueltln, and the headwaters of the

pnermlne Rlver (Flg 1). The phy51cal features oF the land
are relatlvely permanent and homoqeneous and do not dlrectly
determlne the cllmate, Wthh has fluctuated greatly over
time.* I shall begln w1th the former as the’ least unchanglng‘

and therefore the most predlctable.
A. PHYSIOGRAPHY

Between Hudson Bay and the Rocky Mountalns there are

*Phy51ography w1ld modlfy or alter various aspects of
cllmate, but it does not de- rmine the most 1mportant ‘one for
,the KeeWatln area. the temperature reglm S

12
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two major physlographic divlsions, the Canadian Shield and
':the Great Central Plaln. lhe relatlvely dlStlnCt boupdary
.between them . is deflned by the contactof Pale0201c sed1men-
tary rocks to the west (the Great Central Plaln) and by pre—
Cambrian. crystalllne or metamorphlc rocks to the easti(the
.Shleld) This boundary runs from Q@ke Wlnnlpeg up th ough
Lake. Athabasca, the valley<ﬁfthe Slave Rlver,}and through
Great Slave Lake, roughly c01nc1d1ng with and always:
1nclud1ng the western edge of the study;/area~ It 1s the
Shleld whlch provrdes the phy51cal settlng (Harper, 1931'18;
iMacKay, 1955 13) The entlre Canadlan Shleld is. actually
.much larger than thlS small portlon, whlch can be spec1f1ed
further .as the Keewatln Sectlon of the Laurentlan Upland
;PrOV1nce or Plateau. The Laurentlan Plateau extends east
'and south of Hudson Bay ‘as. well as to. the west (MacKay, 1955"
.14) Both the "Canadlan éhleld" and the "Keewatln Sectlon"
will be used to refer to the StUdj area.* -::: | B ‘
c That part of the Shield that is the‘Kéewatln 15/ llke‘

‘ e
:all’the Shlelds, composed largely of pre- Cambrlan rocks, the

| result of early volcanlc act1v1ty and mo: ntaln bulldlng,.thatﬁg&j}

¢

. oW - form a stable core area within the Cuntlnent.‘_The rocks
‘are divided lnto a stratlgraphlc succe551on, domlnated’byf'

'granltes and gneisses (Good '1955; 31§ ‘Lees, 1§59:3r}j.

: : *Thls Keewatln Sectlon is not to be confused w1th the57
polrtlcal dlstrlct of . "Keewatln, N.W. T "
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sandstone (Harper, l931a 19) o : : o

q

°

¢ - S ' . . ‘ s _ o .15

ta. Archaean-—g“fwrt 1avasp nior” amounts of sedlmen—
tary rock .a §§r,metamorph1c equivalents

‘b. Early Pro. ro- ld/~quart21te, slate, phylllte,
dolomite ~ td

C. Late Proter0201c——dac1t1c lavas, pyroclastlc rocks,
conglomerates, and arkose.

There have been four major sources of surface chanqe'

1n the Shleld. " the flrst has been depos1tlon. The Shleld

edges and sometlmes portlons of the 1nterlor may be covered

by younger edlmentary rocks la1d down: by shallow seas in .

low—lylng areas. For example,gthe reglon dlrectly south of”

‘/ "’. ' ‘ﬁ
The second source of change has been eros1on, the

converse of dep051tlon. The Shield has been subjected to'
erOS1ona1 forces throughout the 1ong perlod 51nce its forma—

tlon, wearlng the surface down 1nto a peneﬁlaln,|a broad

low sufface (Good 1955 316) Both dep031t10n and er051on-

go . on over time, S o

o

A

: was upllfted and warped around Hudson Bay t%_glve kt"a\\‘_

saucer ~life shape, with a central depress1oﬁ"in the Hudson
Bay area. The'Keewatingsectlon thus slopes downward from
west to east, affectlng overall dralnaqe\patterns (MacKay,

)

1955 16) ;V", s ‘;= e

The flnal and probably most 1mpbrtant,source of

change in terms of effects on the vegetatlon was. Plelstocene

L4

o Lake Athabasca lles w1th1n the Shleld, yet.lt,;s covered,w1th

Thlzuly, at the‘close of the Tertlary this peneplaln},

glac1atlon, w1th the last glacrer recedlng less than 10, 000_‘

years . ago. Camsell descrlbed 1ts

&

‘cts-ln,describing,the'
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Ta21n nghlands, an area on the western edge of the study

area (Camsell l9l6:l3)-

-.v«" . v

P ,‘4 e )

h One of the ‘most marked features of the region is the
- evidence of the intensity of the glaciation with the
resulting freshness and unweathered characteristics of

;  the- .rock surface. The rocks are everywhere rounded,
grooved striated and, even ‘in the beds of streams where
‘erosion and obllteratlon of glacial’ marklngs would be
expected to be most rapld striae still remain. In
general, the region is characterized by glacial erosion
and removal of material rath&ér than by glacial deposi- .
tion. Deposits guch as boulder clay, morainés, drumllns,
sand-plains, while .present, are not as w1despread as ‘in

- the region®fu: ther south and west, and, s consequently,.
streams have little sedlment to carry [emphasis added}.

Thus the flrst effect of gla01ation was to scour the
rsurface, remov1ng all 5011 "In many places the area has .a
thin drlft cover of tlll w1th numerous outcrops of - bedrbck
whlle 1n others glac1al landforms such .as- drumllns, eskers,
and  small moralnes cover the bedrock surface (Lee, 1959 4- 6),
lrepresentlng more w1despread glac1al dep051t10n than in the
Tazin nghlands area._ Sedlmentary dep051ts such as alluv1umv
form slowly unless streams orlglnate out51de the Shleld
such -as the- Athabasca-slave Rlvem system. Because of ‘the
hardness of the bedrock and most of the rocks of dep051tlon;
mlneral 50115 w1ll also form slowly ‘
l?' ‘ Glac1at1€n s second effect was’ to dlsturb dralnagt
| pattéaps and create rnnumerable lakes (MacKay, 1955: 15)
Most rlvers today have no: well deflned valleys or evenly

o

graded proflles. For example, the Taltson Rlver is charac—

terlzed by a serles of level stretches and short,abrupt falls‘.

TCamsell 1916 11)2 Becausé of the hardness of the rock and
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the short time'51nce glac1atlon, a well develope ’:ainage

system has not yet been able to form, desplte tlk large

- rivers that do flow through the area (McFadden, 1965:9). The

o

any lakes are usually shallow b(slns with smooth rocky

shores and- bottoms. In other words, they are low spots in

the bedrock that have fllled in with water (Camsell 1916:18).

In summary, the Keewatln S-ction presents a picture

.« .+ . when v1ewed broadly . . .,0of a broad plain . . . .
In detail, however, it' is very 1rregplar, broken, and
rocky, . . . . It is a country also of numerous, rock-

bound lakes, which occupy all the. lower levels, and of

‘streams flow1ng in ill-defined and irreqular valleys.

The 1nterven1ng areas-are rocky . . . hills, which

rarely rise more than 200 feet above the lakes or rivers -
P and are, as a rule,: less than 100:- feet high (Camsell,

1916: 15 16). :

R4

)

Some lmpllcations'for plant and animal distribution

and)growth can be derived. Flrst because there 1svgenerally

'a poor substrate Wlth llttle or no 5011 and few good - chances

P P
AN

for sedlmentary deposition, plants w1ll be inhibited or‘

:llmlted accordlng to. thelr ablllty to tolerate such a meager

nutrlent base and shallow substrate. Secondly, condltlons of

”dlsturbed dralnage and the prevalence -of many lakes w1ll be

PR

llmportant in determlnlng both sultabLe habltats and poss1ble_

migratory water routes 1nto the area in the post—Plelstocene

oo

period for aquatic animals and for those using ice on whlch

to travel, such as carlbou.**

K3

*This descrlptlon is of the Tazin nghlands in N
partlcular, but it is characterlstlc of the entlre area.

**Pfesent drainage patterns dlffer greatly_from»early
post- glacial dralnage patterns. ' L °

o

14
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.Flnally, dlsturbed dralnage may mean that precipitation w111
not be qulckly lost through run-off, at least not 1n\l?w-

1y1ng areas. l.» - B : \

B. CLIMATE
The climate since glaciation has been generally
stabl2 in “:he Keewatin Section. - There have beeq,some?cooler .

Kd

and warmcr periods as ev1oenced by ShlftS north and south,
respectlvely,'of vegetation zones,i t w1th no obvious
'changes in types of Vegetatlon. For at least the last 300
years, even the locatlon of these zones seems’ to have ‘
P
.remalned about the same as they are today, 1nd1cat1ng that
the cllmate has not fluctuated markedly in that perlod
(NlChOlS, 1967- Nichols,,1968; Br%son(\frving, and Larseh,
1965; Larsen 1965).%* If the physiography defines the sub-
strate, it 1s the cllmatlc reglme that further llmlts spec1es
dlstrlbutlon by factors such as annial cycleslof temperature
and orec1p1tat10n.
| The" annual cllmatlc pattern results ultlmately from.
the annual 1ncreases and decreases in the amount of solar
'energy available to heat the_lahd surface. 1In the_fall, the
number of daylight hours‘decreases,;makihgvan‘increasinglyt

:smaller amount of soiar energy available. Thisgtrendvis

7,reyersed in the spring (Ragotzkietand'McFadden, 1962:19).

13

Y # @
*The relationship between cllmate and vegetatvon
"zones will be discussed later.v R >
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The two major geasons that result, summer and inter, are

X
N

each Preceded by transitional'Seaséns, spriqg and fall,

'Spring begins with’"thawg" ahd'fall,twith "freeze—up."*

ié?définéd,as beginning when thefdaily mean.temperature

< O :

riseébto 0°C. (Kehdrew ang Currie, 1955:7¢). It ends with
the beginning of sﬁmmgr, and so it can be defined further as
that period when temperatures range from 0°C'to'10°c (50°F)_

tdiﬁ?the forest andg from 0°C to 4.4e¢ (40°F) on the tundra.

In the forest,-spring begins with the advent of these warméf

month, June (Kendrew apg Currie, 1955:76-77,101-102).
‘Summer is defineg differently in each area: -in the

forqst‘it is the periog when t;._ mean monthly teﬁperatﬁre is

greater than 10"~ (50°F) " in each month, generally the thrée

months of June through August. Tundra summers are so much

al . . . ) . ' ‘ ) “

, ' *"Break-up" rather than "thaw" may seem to_Be the
‘more logical epposite UD"freeze4up," -HoweVer,vf;eeze—up and
thaw»beth'reqund directly to air tem erature, whereas - :
‘break-up is a consequer e of thaw and therefore characterized
by a time lag. The.estdblishment of-permanent-snow_cover
that.ogcurgiwith‘or follows freeze-up may also be: character-

- ized by a time 1a . It is therefore not a gooa indicator of"
tempé§§ture regime. s . :

r



© 20
cooler that the crlterla are mean monthly’temperatures over
3. 4°C (40°F) but less than lO C (50° F), for July and Auéust
only. Such warm periods determine the length’ of the grow1ng
season for plants (Kendrew and Currie, l955:77,101—102).

The end of summerviS'signalled by the drop‘in temper-
atures that 1ntroduces fall for two months in the forest, '
September and October, and for one month on thewtundra,
September: Fall is the reverse- of sprlnq, in that it is that
perlod when temperatures range from 10°C (50° F) to O°C in‘
the forest, and from 4, 4°C (40°F) to 0 C on the tundra. . Fall

hls actually never deflned in the literature (Kendrew and
‘Currle, 1955), the deflnltlon used here ‘is one that is con-

gksistent,w1th the other defln;tlons of seasons and ylth
| temperatures at freeze -up. |
;ih ; Wlnter occurs when the ﬁﬁ%n monthly temperature is
‘less than 0°C in each month' 1ast1ng from November through
{MarCh,ifive'months, in the. ﬁorest, while on the tundra 1t
lasts for the elght months of October to May ' (Kendrew and
-Curr1e,-l955:76,lpl). Obv1ously alI“seasons may beéln

N . S K : . . )
-earlier and/or end later, and "unseasonal"'temperatures may

occur in all.

pFreeze—up and Thaw
| In the north, freeze -up refers usually to rlvers and
lakes.\ Its opp051te is break up Because these phenomena
are eas1ly studled and dated the llterature on thls aspect

fof cllmate (temperature reglme)‘tends to concentrate on the
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™ aquatic environment The Seasonal indicators for the-terres—
“tial env1ronment are the establlshment of permane t snow
cover, that accompanles or follows freeze-up and its loss by

thaw1ng" in the spring. Since both 1nd1cators are more
dlfflcult to. study and date, nelther is used as much in
analy21ng seasonal sequences ‘The follow1ng dlscu531on will -
reflect the. consequent differences in the llteraturé.,

| <§£eeze up (referrlng to 1ce) and thaw (referrlng to:

snow) ~are equivalent phenomena, in that both are thermal
events ir r -Zponse to the beglnnlng of fall ang sprlng. ‘They

reflect thie prevalllng temperature bondltlons Ice w1ll form -

drops to Dec correspondlng with the temperature changes
_accompanylng fall Conversely, snow begins to waste rapldly
~when the dally mean temperature rlses to 0°C defrned.as,the_
'start\of sprlng (Currle, n. d..l4) ‘ ’

Were the ice surface not ‘covered with sSnow, it t-~:
would begln to wast& _Slnce ‘the snow must melt flrst :
however, there is a time lag between the beglnnlng of sprlng
thaw and break ~up. Conversely, though temperatures in the
fall may be freezlng or less, there w1ll be no permanent
_snow cover establlshed until there 1s pre01p1tat10n.
| Durlng both freeze—up and thaw there is<a - llne north .

"of Wthh ali lakes ar§ frozen, and a second llne south of
Wthh all lakes are open. ‘Between these two lines is a
transitibn'zone in which some lakes arefopen,some.frozen,

and\some partly open and frozen. 'It isvknown_as the lake
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':'zone during'freeze—upy(McFadden, 1965:15; Ragotzkie
and MEFadaen, 1962:1—2),'and conversely,vas‘the lake thawiﬁg'
2one  during the thaw (dates for this zone would'lag behind

.dates for the onset of "thaw"). .

Freezgﬁdg . \
’ The lake freezing Zone's two boundaries‘are estab-

. ,

lishedi Y differencesg in freezing t;me&'of shalloﬁ and deep,.
lakes. /Freezing can«QCCUr.oniy after théventire“ﬁéter column
has qooleé.to="well below" 4°é-(Ragétékie and.McFadden, 1962:
'9).'-Water coéls by losing heat to the'athoéﬁhere through

rédiation, evaporation,-and.turbuience or'eddy;difoSivity

A

(qhxrie,vn.d,:3). Such Eooling mayjberdelayed'py the'mixing‘

lakes (Ragotzkie spg McFadden, 1962:10; Peterson, 1965:25) .

The southern boundary‘or'shallow lake freeze—line '

1965:i6,62; RagOPékiéhand McEaddén, ;962:10); The deep lake
.fféézé—line,‘thé nofthérn boundary,‘ihcludes most of the

deeper aﬁd thgs{élower to‘cboi éﬁd_freeze lakes, ;aﬁging £rom
6.5 to lbiaﬂdzeven 15 méters‘ih:maximum depth. There.is“good

agreement between,the'fréézing dates of these deep lakes ang-
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the date the forty day mean alr remperature falls to 0°C.
'Therefore the shallow lake freeze line corresponds roughly\
“with the onset of fall, w1th 1ts drop in temperatures, and
. the deep lake freeze llne w1th the beglnnlng of w1nter and
1ncrea51ngly colder weather. "The latter line corresponds
al=o with the southward movement of, continental Polar alr,
-whlch will be discussed later The deep lake’ freeze-line

_advances south much more slowly than the shallow lake. freeze—

line (McFadden, 1965:16; Ro;;tzkle and McFadden, 1962 9).
There are a few lakes whlch are anomalous in that

'thelr response time to cllmatlc change is much greater than

that of any >E Lae other lakes due to their size. In the

—

Keewatin Sect'ﬂf nese include Great Slave, Dubawnt, Nueltln,”

.vRelndeer, Wollaston, and Athabasca Lakes (McFadden, 1965 16) .
'Thls annual pattern of freezlng remalns relatlvely the same
from year to year, although the tlmes and locatlons may
differ slightly,‘%orrespondlng with annual dlfferences in-

season (McFadden, 1965 33).

When free21ng beglns, ice tends to form from the out—'

s1de to the mlddle.' Once a layer is formed Cit 1ncreases 1n'

. thlckness throughout the w1nter due to the conductlon of heat

from the lower to the upper surface, where 1t is lost to the
atmosphere. Total thlckness mayfye as great as 2. 4 meters

(8 feet) (Currle, n.d.:3,12-13).

‘Thaw %?2-

Although "thaw" refers primarily to snow and

!

.
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terrestial conditions, its most visible effect is break=-up of

:theﬁice. After the relatlvely opaque snow cover has disap-

pPeared due to the spring rlse in temperatures, the winter ice’

‘_cover creates a greenhouse effect by trapplng the 1ncrea51ng

amounts of radiant energy. Because the amount of energy

»

trapped in lakes varles only with the su:jfce'area,.shallow

lakes will warm and thaw faster than deep”ones " (Ragotzkie and -

McFadden, 1962 10; McFadden,‘l965 76)". vSecondary factors
‘,1nclude w1nd‘act1v1ty, currents, runoff of melting snow from
the surrounding land ‘and - absorptlon of heat by the dark or
muddy banks, creating open leads along the shores.- Deep
lakes tend to open flrst around estuarles of rlvers runnlng:
1nto them and .wherever currents have llmlted the thlckness
of the ice (Currle, n.d.:4,8-9).

|

The dlfferentlal thawrng tlme for deep and shallow (

>

lakes creates a lake thaw1ng zone. Tts northern boundary is

the shallow lake thaw—llne, north of Wthh all lakes are‘

' Stlll frozen, and its southern boundary is the deep la xeﬂ

thaw-line, south of which all lakes are open (McFadden, 1965.;‘

15-16). The large, anomalous lakes would thaw later than the

remalnder of the larger lakes.- |
Because the thaw process 1nvolves radlatlve heatlng
from w1th1n rather than transfer .of heat to the atmosphere,
~the main cause of coollng, there 1s poor agreement between
| mean air temperatures and, break up (McFaddenh 1965 109 llO)

However, wastage of snow does begln when the dally mean
. . . 124

’
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temperature rises‘to o°c, and there is generally good agree-
ment between dates. of break -up and the "running" mean air
temperature of 4.5° to 5 C (40.1° to 4l°F) for deep lakes
(McFadden, l965-76), approx1mately the temperature for the
beglnnlng of the tundra summer. So perhaps the northern
movement of the lake thaw1ng zone could be considered to

fcorrespond with the northern movement of sprlng and summer. ,

at least for the tundra.

e
kg v
&}

The general trend of both freeze and thaw lines is
northwest to SOUti:iit 'Whlch agrees -with the.direction of

vegetatlon zZones ( dden, 1965 46) . The close relatlonshlp

between cllmate and vegetatlon 1n the Keewatln w1ll be drawn

more exp11c1tly later in the paper.

Precipitation

Prec1p1tatlon falls as raln or snow, dependlng on the,

temperature. Total yearly prec1p1tat10n ranges from 12 ‘to 16

-galnches,Ausually decrea51ng as’ One- goes ne th - There are

;“‘51mply too few sources of m01sture .available to support heavy o

.’ o ’

e prec1p1tatlon levels. : .

Wlnter 1s characterlzed by per51stent high pressure

' ntl cyclone condltlons over "the Keewatln (Currle, 1953 2)

./1'

k whiCh Weaken Ln the sprlng when more m01sture is evaporated

%aﬁaklng the atmosphere less stable. There is then an 1ncrease
| in. cyclonlc act1v1ty whlch leads to more frequent storms
'throughoﬁt the sprlng,ﬁggmmﬁr, and fall (Currie, 1953:3;

Kendrew and Currle, 1955 85) 5%ly»and August have the most

R
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rain, followed by*fall espec1ally in areas where large
bodles of open water add to the 1nstab111ty of the air as
they cool with the decrea51ng fall temperatures. There is a
thlrd ‘level in April and May (Currle, 1953: 16 Kendrew and
Currle, 1955 85) Although 30 50% of all pre01p1tatlon |
occurs as snow, 1* most snowfall occurs in’ slrlng .and fall,

not in w1nter, with January and February general y the drlest
months of the year (Currie, 1953 17 Flg 1).

In this area, the small amount of prec1p1tatlon B_;
se is not-a limiting factor for plant growth which w1ll be
explained. in the discussion about permafrost; The fact thatﬁ
-'the annual snowcover is both deep and long lasting is highly
“51gn1f1cant, however, wlth two major con;equences, the flrst
- for plant and animal winter habitat and the second for albedo

and air mass ‘formation.

_Snow Cover and Habltat

The nature of the snow cover affects habltats i e
dlfferently in the forest and on the tundra. The fOrest
.snow cover is ba51cally a thlck fluffy emulsion of snow and -
,alr that 1s relatlvely uncompacted s1nce ‘the trees prevent !
the wind from shaplng it. ,When_newjfallen, 1ts specific

' grav1ty may be under Q.OS. Such snow providesﬁa goodv

: &,

- *10 inches-snow = 1 inch rain.

**The proportlon of prec1p1tatlon that falls as snow
'1ncreases the farther north one goes. It may well be over
'53; in much ‘of the Keewatin Section. o -

*



-nsulatlngjblanket for the soil, whlch will remain relatlvely,
warn, moist, and stable*(Pruitt 1970:85- 86)

Tundra snow, on the:other'hand 1s characterlzed by
-1ts hav1ng .been dlsturbed and moved by the wind.- Snow par—

ticles are consolldated into a’ hard mass, then worked and

reworked by\the wind. 7T} "esults are’ mov1ng snow - -and a

succession of drift forms (Prultt 1970 93). Such-condltions
affect the depth den51ty, and even the presence of snow.
‘ Both types of. snow cover prov1de certaln types of

w1nter env1ronments for. plantg and anlmals. Many plant
¥

spec1es, ,such as: whlte spruce (Plcea glauca) grow best where
;ﬂ”" hersy .

snow is. very deep. They need 1nsulatlon from the cold

;drylng air found in both tundra and forest as well as\protec-
o v N
tlon fr

he wind-driven sSnow crystalS\on the tundra Small

mammals St as shrews, mlce, and occas1onally squirrels must

live in the ‘warm subnlyean env1ronment because they are
phy31ologaaally vncapable of produc1ng enough body heat to
offset the loss to the cold air above.f Therefore 1t is the
snow cover Wthh permits the surv1val of the small but most.
1mportant herblvores of the fooad chaln (Prultt- 1970-86 88).
It follows, then, that there should be more sultable habltat'
for such anlmals and thus more anlmals (absolute numb rs and
,numbers of spec1es) 1n the forest than on the tundra ithﬂv;s
"its more varlable snow cover. Consequently, the total range
of small nammals and thelr predators should ‘be 31gn1f1cantly
smaller on the tundra. C - v
The type of snow surface should also affect anlmal

.*dlstrlbutlon, since anlmals 1n the forest ‘have to _cope w1th-

deep, soft snow, whereas tundra anlmals have’ heaV1ly crusted
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: snow or gyen no snow on whlch to travel. There should +be
uspec1al behav1oral phsylologrgal, or morphologlcal adapta—

tions in many anlmal spec1hs t@nﬂ ,"rong, cold,:and snowy

ce

condltlons. On mlght expect ire) ?be anlmals mlgrating “to’ the

: m\

_forest from the. tundra for ‘the w1nter season an search of

game or more sultable SDOW enV1ronments.

”Snow'Cover and Albedo = N ' : §.

The second effect of snow .cover 1s"to affect the
_-amount of albedo, or reflect1v1ty of 'the earth surface. More 3
uspec1f1cally, surface aLbedo is “the ratio of reflected to
| 1nc1dent solar radlatlon at the earth‘s surface" (McFadden,
1965 77)“» Slnce what 1s not reflected is_ absorbed and con-
verted to sen51ble heat, the amount of albedo is 1mportant
‘1n determlnlng surface temperatures.l
| ‘A snow—covered surface has a hlgh albedo value,- about '
~90% on the tundra, because nearly all solar radiation 1s__- |
| reflected.‘ The albedo lS about half that 1n the forest due
prlmarlly to the masklng effect of - conlfers (Ragotzkle and
McFadden, 1962 17- 18) ' All tree foliage, and. espec1ally
that of conlfers,'shlelds snow -covered ground/and readlly
B absorbs 1ncom1ng radlatlon. Albedo w111 1ncrease to the

R

extent that conlfers ‘are draped w1th snow, or ga ali. .In large'

measure, the a%?@do dlfferences depend on the presence - or

,absence of - abovghthe snow Vegetatlon,_espe01ally trees, and

t

‘‘on the opennessﬂof the crown becausegéf its effects on the
'1v151b111ty of the snow cover (Hare and’ thChle, 1972 346°
Régotzkie and rgecpadden, 1962 16) R e

*'_ Lakes can affect the albedo str1k1ngly, from a very

,low value of 3% -or less for an unfﬁpzen water surface to a

7
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very high value for a snow-covered ice surface (Raqotzkie and

"McFadden, 1962:16), espec1ally 1n a reglon where water can

N

ybover up to 20% or more of the land surface (McFadden, 1965:
9) . Because theyado not dlffer 31gn1f1cant1y in d1str1butlon

' between forest and tundra, however, they will have the same'

o -

effects in each. Still the presence of a large number of

Iy

;lakes and gali in a forested area may serve to 1ntroduce a
‘tundra llke albedo intd that area.f For much’ of the winter
the forest may be\as cold as the éundra,,though;without the

wind.

. . i ., =
e . R

Forest vegetatlon has an 1mportant effeot*on cllmate

in that the lower forest albedo permlts faster warmlng in the

sprlng than for the tundra - In turn, there s a dlrect feed-

back effect on vegetatlon since aolonger season w1th above—

free21ng temperatures means a longer growing season (Hare
and Ritchie, 1972:353- ~354%. o R o i

v

Alr Mass Formation™ « = , N _ K

- ?he temperature regime and changrng amounts of albedo
s N o Jr . :
[are the maln factors afrectlng air mass formatlon. An, alr

»

,mass is a naturally occunrlng atmospherlc complex“’charac—’“

-

terlzed by "a certaln temperature range in each place'and

e"

_season, and characterlstlc m01sture, turbldlty and structure» S
,‘ . ,.,-t',d" «;' ,, e
. as well" (Bryson, 1966: 229) : Fronts or frontal zOnes are P
; » R
the relatlvely dlStlnCt boundarles between two alr masses .ﬁ;

(Bryson,'1966 229) : "__' L _';g"
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the cohstant movement and change of radlatlon (1nsolatlon),;

/

heat (latent), and water vapor between,the‘air and-the earth.

. The rate of air mass formatlon and the causes of change in 1t‘

. are functlons of the ‘nature of the ground surface and the

[~

time the air remains over that surface (Ragotzkle and

o

‘Mc?adden, 1962:19).' Thus each air mass w1ll have a charac—

teristi§“10cation, bounded\hy the mean location of the fronts

El

‘ between it and adjacent alr masses The land surface covered

'by it will be dlstlngulshed by its relatlvely homogeneous alr.

mass reglmen (Bryson, 1966 229) In the Keewatln Sectlon ‘
& -~

there are three major air masses, the contlnental Polan air

N

mass is present durlng the w1nter, and it. is replaced by twob

wroalr masses in the summer° marlt'ae ",c. .C and Pac1flc.

"

lhe contlnental Polar air rass fc*ms over the tundra '

'1n autumn. When the albedo rlses G. QSL_trlly w1th the flrst

snow, there 15 a sharp decllne in. surface heatlng Botn the
lund surface and the’ air ab ve 1t will cool rapldky by

radlatlon. Because the tundra becomes a hlgh pressure area/

.

drler and - more stable as the lakes freeze, the alr can remaln

over tht iundra long enough to take on its’ 1dent1fy1ng

“ characttrwstlcs of very cold dry, and stable (Ragotzkie and

'forest the 1ncreased forest heat dde to lower albedo and

tMcRadden, 1962 19; Hare, 1955: 64) : ’”' B ;t _ Do

@Thls air mass can move ea51ly across the tundra,
. !

' unmodlfled by any surface heatlng As it moves over the

Lty

Kl

Stlll open . water areas slows down 1ts southward movement by

-
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¢
e odwng the leadlng edge, addlng heat and moisture. . The

.degree of winter cold is thus amellorated by and for the, |
“forest, and the onset of winter is delayed, as'evidenced%pyz\

the slow southward mdbement of the deep lake freeze—line.
: s

Eventually even the forest freezes up completely, however,
and w1nter is. characterlzed by a contlnental Polar air mass

regimen over the entire Keewatin. DA

@ TG

When the sSnow melts and the +and warms in’' the spring,
the w11ter a1r is ~eplaced with two alr masses, one, maritime

Arctic, orlglnatlng over the Arctlc ocean aud the'other,

) ' b

Pacific alr,-h§v1ng 1tsmor1g1n over the Pacific. Maritime

:”Anctic air is cool and‘unstable,'while the second air mass.'
f
brlngs warm Pa01flc air. from west of the Cordlllera (Bryson,

1966. 232 Hare, 1955 64— 65) The summer locatlon of "each
‘-has 1mportant 1mp11catlons for soil temperatures and perma-

) frost ‘and for Vegetatlon, w1th its feedback erfects on

. Ca - . ® :‘“ o . ° G
ollmate. yv _ o v

. Permafrost

'Permafrost{is'"perenially frozenrground" (Péwg,’1967:

- B

27) . It can beddefined as"any éarth.materials, wet or dry,

-~

_that are colder“than 0° C from at least one w1ntér to tHe

y : . e

next (Brown, 1970 129). Permafrost oevelops«when more heat”

leaves the ground than enters, and it 1s therefore generally

) -

onflned to areas in wthh the mean>annual temperature of
|
' the air near ‘the ground surface'lsiberow 0°C (Jenness,-lg49;

-

‘fl§X':.' v _j R f . P S
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Not surprlslngly, the southern 11m1t of the zone of -
contlnuous -permafrost corresponds approx1mately to the mean
‘July location of the Pac1f1c—Arct1c front; it deflnes a
region contlnually overlaln by cool to very cold alr../South
\of the front‘lles a zone of dlscontlnuous permafrOst in which
frozen ground is found where vegetation can 1nsulate it from
solar radlatlon (Brown, 1970 129). Also, trees that shade
the ground‘aﬁd 1ntercept some of the snowfall “that would

- normally 1nsulate thetground"from the"winter cold may lead

to thefformation of a permafrost 1ens beneath the trees.

- Moss and peat cover are good 1nsulators when coverlng already
;frozen ground (Brown, 1970 133- 134 Jenness, 1949:14-15);

Permafrost consists of two parts: a layer of grov 4,

s

.often very thick, whlch is frozen summer and\W1nter, ard

overlylng 1t, a. second active layer, one *that thaws eacn
summer. The depth of thlS actlve layer depends on_ the - :an
annual temperature, the hee *onduct1v1ty of the 5011 and
:the 1nsulatlon afforded by plants’ (Jenness, 1949 14 Brown,
.19705129) .
o It is largely the Presence of permafrost that modl—
fles the effect of the small amount of annual prec1p1tat10n
in the north., The" exposed or shallowly covered bedrock of

‘the Shield adversely affected subsurface dralnage, permafrost»

'“.furthers thlS effect by prov1d1ng an 1mperv1ous layer a short

dlstance below much of the land surface ' Thereforendralnageg7'

is conflned to the shallow actlve layer, 1 adlng to
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water- logged terraln in low areas (Jenness; 1949 23; Brown,
‘ 1970 134 135; Currle, n. d 19)_, In an area that by rlghts
“should be arid or seml arid, the dlsturbed dralnage makesv
‘available an adequate supgly of m01sture to the rootzone.
:In fact, only hydrotrophlc spec1es will grow in lower areas
(Pews, 1967:48; Jenness, 1949:24).

| Permafrost affects also 5011 stabili ‘and the,tem;
perature ofs01l W1th1n the rootzone Probab;» the second
most 1mportant effect for: vegetatlon, however;'ls the
shallowness 1tself of 7’the rootzone, llm1t1ng plant growth to"'

v), Ty

'those spec1es swith shallow or very f‘ <ib7 2 ro  +'s as well aS;
: ' w

a tolerance to poorly dralmed 501ls, lthx: the Zorest,

~black spruce (Picea marlana) and tamiiock Lar. - laricina)
are the. twqgtrees that do best 1n suct a shes ate, they‘arev

well adapted to poorly dralned shallow substrates ' On the

'other hand blrcv>(Betula papyrlfera) have shallow root
systems rut need well ~drained 30115, as do whlte spruce

(Plcea glauca), plne (Plnus banks1ana*), balsam poplar

(Populus balsamlfera), quaking: aspen (Populus tremu101des),'

'and alder (Alnus crlspa) (Currle, n.d. 19 Jenness,vl949.

_f23 24; Pewe,.l967:48).

';Climate.and Végetation
It is through permafrost condltlons that cllmate‘

‘ affects plant growth 1nd1rectly. Cllmate has a more dlrect

*Recently‘renamed_Pinus divaricata-(Hare'ahd Ritchie;
_1972 335). : Lo : . '

o
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effect.on above—ground vegetatlon through snow conditions
-and the length and warmth of the grow1ng season. It is to
be eXpected, then, that there will be zones of vegetation -
correspondlng to at least summtr air mass reglmes and there—
fore alsgo to permafrost zones, all comprising a matrix of
1nterrelated components. In fact, the Pacific-Arc¢tic summer
bfront,’as represented by the 10°cC 1sotherm, does colncide
closely with the forest tundra boundary, the treellne
(Bryson 1966 234). The rather abrupt tran51tlon from treesr

to no t ees 1s the most strlklng effect of cllmate on vege—

' tatlon, although there are changes in other plant spe01es as -

-

uwell. Underlylng the area domlnated by the summer Arctlc.
alr mass reglmen 1s the tundra zone, and to the south is. a .
forest zone underlylng the summer Pac1f1c alr (Larsen, 1967'
‘l); ‘It 1s summer cllmate that is smgnlflcant the w1nter
’cllmate 1s effectlvely homogeneous throughout the area

'desplte varying degrees -of cold.A

R

" C. VEGETATION

The treellne meanders from the northwest to the
southeast, parallellng the lake free21ng thaw zone and c01n~:,

~

¢c1d1ng w1th the Arctlc front.‘,It forms the southern boundary
fof the Tundra ZOne of vegetatlon and ‘the northern boundarg‘
.of the Boreal Forest or Talga.' Each zone ‘is d1v1ded 1ntot
subzones, of Wthh three comprlse the study area’ (see Flg 2).

The relevant part of the Tundra Zone 1s the Shrubby Tundra

LA Tee
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Zone Figure 2
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‘_Subzone, the southern tundra bounded'hy the treeline. Tech—;
nically, the other two subzones, the Llchen—Woodland and the
Forest Tundra, are part of the Boreal Forest (LaR01, 1967
229) The northern boundary of the Llchen Woodland Subzone
corresponds w1th the treellne, whlle the Forest- Tundra is
aCLually an ecotone between the two. adjacent areas. . These
three vegetatlon subzones w1ll ‘be . deflned brlefly, then each
wi_1l be descrlbed in terms of the habitats and plant com-~
mun1t1es 1t contains. ThlS descrlptlon w1ll include an

explanatlon of the role of flre 1n the Lichen- Woodland

Subzone.

Three Vegetation'Subzones

The - Shrubby Tundra Subzone is typlfled by low shrubs,,
»sedges, llchens, and herb specms. There are a few outliers
of treesinorth of the treellne, which mostly represent rellcs
from earller warmer perlods when forests grew further north.
'These clumps were in favorable locatlons and managed to
escape the flres that destroyed the trees around them, they
-‘would not :ow regenerate lf destroyed (Bryson, Irv1ng, and
Larsen, 1965:¢ '; Larsen, 1965 57; Sorenson et al., 197l:468f
469) .

The forested reglon south of the treellne is the

<

Llchen—Woodland Subzone * It is charaoterlzed by widely_'

*Other names. Taiga, Hudsonlan Zone, Open Conlferous
or Lichen Forest, Boreal- -Lichen Forest (Dansereau, 1955:86;
'thchle,.1962 25 26 'Brltton, 1967:72; La Roi,. 1967 229)



37
h‘spaced spuce and an understory domlnated by mats of llchen
among the trees and a dlscontlnuous layer of shrubs under the
trees (Larsen, 197la.151, Baldw1n, 1953:115~ 116) The True
Boreal Forest Subzone farther south is domlnated by a closed
crown forest, w1th llchen—woodlands restrlcted to dry, |
unproductlve sites (La Roi l967 229) This subzone is out-
side the study’ area ‘and Wlll not’ be dlscussed in detall

Finally, there is an 1ntermed1ate Forest Tundra
'Subzone -that reflects’ local physiography, SOllS, and varia-
tlonﬁln location of the front among other factors Frontal
condltlons W1ll prevall with greatest frequency along the
mean pos1tlon, but they occur also to the north and south,
though with decrea51ng frequency, creatlng\a cllmatic'transiQ
tion’ zone (Larsen, 1967-2) " The- southwestern boundary of
"this zone is the forest border, probably correspondlng
: roughly to ‘the usual southern penetratloncf the Arctic air
mass.4 The northeastern boundary is the ‘actual 11m1t of
'trees, thch 1s determlned both by the northernmost penetr—
atlon of Pac1f1c air in summer and by topography, 51nce
rugged areas w1th many outcrops like the country east of
iGreat Slave Lake provide protected areas for trees (Larsen,
1971a: 152) Also,'trees grow in long’fingers along all
rivervvalleys T |

WLthln this subzone llchen—woodland Occurs 1n dlscon-

tlnuous stands on- sheltered slopes, erer banks,_and esker

slopes. Exposed s1tes such as summlts of till rldges and
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hills are characterized by tundra (ﬁitchie, 1959 36 Baldwin,
1953:123) | In other words, this' subzone is one’ 1n Wthh
forest communltles can qrow if sheltered To the northeast
the env1ronmental climatic.complex exceeds the tolerance
limit of the trees as well as of many shrub and herbaceous
spec1es‘(Larsen, l97la 178) The exact reasons for this
vegetatlon cllmate relatlonshlp are still not understood.

- These three subzones have been characterlzed by
cllmax‘vegetatlon found on- mature and’ well dralned upland
surfaces (Tedrow and Harrles, 1960:241). Actually, each’ sub-

' zZone consists of several plant communltles, which .are

aggregatlons of natlve plants which behave essentlally'
4’1ndependently of one another" (Larsen, 1966a-: 3).* Thev can
be measured -either qualltatlvely,by spec1es comp051t10n, or'
quantltatlvely, by frequency or abundanpe of each soec1es
"Unfortunately, there are no good maps of spec1es dlstrlbutlon
of geographlc 1nventor1es except for spec1fic areas within
the larger reglon (thchle, 1962 5). Furthermore, therebare
Varlatlons.of the expected" pattern Caused by hlstorlcal
factors, local tooography, and flre dlsturbance In lowland
areas, dralnage seemsjto be perhaps more 1mportant than

_ cllmate in determining communlty types (thchle, 1962:25).

A general picture of the cllmax or mature plant communltles'

can’ be drawn, however, and the effects of the major.

~

*Community means more generally all the plant and
animal populations that inhabit a glven area (Odum, 1971:5).
. | |

4 )
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;,With'climatic regime. held constant in each zone, the

.cconditions relating to the nature'of the substrate, including
dralnage conditions. The phy51cal substrate 1ncludes 1n both
aréas four general types- - the first ig rock or sand
including bedrock till, eskers, and Other. glac1al depos1ts
.Secondly, there are mineral soils, podzols in the forest and
Arctic Brown 801l~on'the turdra Podzolic SOils are ac1dic,

-relatively 1nfertile $0ils typical of northern c

'forests. They are characterizegd by a ledching of irf:ggﬂ

are: or were once forested, including large Stretches nort“
of the present treeline (Larsen, 1966a :1- 2) Arcticf
Brown is a strictly Arctic S0il found on well- dralned
o uPlands that sqows little leaching of the surface .

layers (Tedrow and Hlll 1955; Tedrow and Harries, 1960)
Thirdly, alluVial depOSltS can be found along Stream and
river edges. and at river deltas Finally, organic terrain
underlles many wet communities | |

o The short, warm'season and long, cold season mean

that the rate of decompOS1tion of organic materials Wlll ‘be
Very slow, as will be the release of nutrients. Arctic and
1vSubarctic 501ls in general have a low natural productivity,

‘and they are espeCially poor in nitrogen. Plant growth_will.
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be inhibited acgoréﬁ%gly (Tikhomirov, 1959:5).

Dralnage condltlons can be d1v1ded into three general
categorles. (1) very dry, supportlng xerophytlc vegetatlon,
(2) well-drained with mesophytlc vegetatlon, and (3) wet
conditions where dralnage is pdor due to blockage, a shallow

~act1ve permafrost layer, or other factors, in which hygro-

phytlc}vegetatlon thrives (Dansereau, 1955: 87)

§hrubby Tundra Subzone

In its simplest conflguratlon, shrubby tundra vegeta—

.%ﬁ@n be defined as con51st1ng of three communltles._‘rock
,qtussock muskeg, and low Meadows.. There are,also
‘three maln communities llmlted to eskers. summits, slopes,
and kettles. 7 -

. : @

The best drained communlty is the rock field, found
on tlll Oor mineral s01l on upper slopes and summits. In
these areas there it,up'to 20% of exposed bedrook and
boulders, between which there is finer tillhand shallow L
‘accumulatlon of surface organic‘material._ The'smallest .
gravel materlallts bee:-. reﬂoved by wind and water er051on.

- This .Community is always well dralned and even dry.‘ It is,fA'
’domlnated by heath shrubs, dwarf w1llows and birches, lichens,
ymosses, and herbs (Tedrow and Harrles, 1960: 241 Larsen/

1965: 41-'Larsen, 1971a: 159). '

Patches of tussock muskeg -can develop in small

depre551ons in rock flelds, ‘but the tussock muskeg communltlesu

are located generally on lower or 1ntermedlate slopes whlch
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may appear almost flat, but must have enough dralnage to'
ellmlnate the p0551b111ty of standlng water such as one flndS‘
in the meadows. They are also always assoc1ated with a very
shallow actlve layel The communlty is characterlzed by
-hummocks underlylng tuSSOcks of sedges and grasses, w1th
lqéhens often growing on hummock summlts., Tussock muskeg
becomes rarer as one goes north from the treellne, replaced'
by a mora abrupt tran51tlon from low TMeadow to rock fleld
(Larsen, - 1965 43-44,54; Larsen, 197la 160-163).

"y

~The most p vrly dralned is the low meadow communlty,

d# ¥
.typlcally found in" low, flat areas where water can accumulate,v
eSpec1ally sprlng meltwater, often lastlng into summer.

Permafrost is both greater in depth and closer. to the surface‘

b

due to the absence of 1nsu1at1ng peat and the greater amount

of heat transport from the meltwater. Llchens are. rare here,.u’

and - the plant llSt is relatlvely short 'Sedges are a

- domlnant form,, a550c1ated with W1llow, ‘some heath shrubs,~and

tmosses. Wlllow (Sallx spp ) and dwarf berh (Betula o _“r
glandulosa) may be found where the meadow grades upward into :'
'tussock muskeg (Larsen, 1965:44' Larsen, 197la-163—165)

| o Esker communltles resemble very closely those on till
or mlneral 5011s The driest are those of the summit, where

-w1nd and de51ccat10n lead to an “extreme pauc1ty of 1nd1v1d—

ual plants" (Larsen, 197la:165). Summlt communltles are

: characterlzed by spec1es adapted to ploneerlng on sandy areas

under 1n1m1cal condltlons, espe01ally a hlgh degree of w1nd
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.erosion ‘and unstable surfaces. These include lichens, herbs,

and a few Sedges (Larsen,71965:46) - L -

direction and whether the slope is steep or gentle., South

or southeast fac1ng slopes receive more’ sunllght and are also
more protected from cold, 51nce they are leeward to the W1nter
prevalllng W1nds and thus are covered by déep  snow accumula-
tions, Conversely, north or northwest-facing slopes receive

less sunllght and are more exposed - leading to dlfferences '

. in the frequency of growth of plant spec1es, though not in

the type of Species: , Vegetatlon 1ncludes dwarf berh

vl‘

' shrubs, llchens, grasses, and some mosses (Larsen, 1965 46~ -

47) . Gentler slopes are lntermedlate between rock flelds and

esker slopes in thelr vegetatlon, wh1ch inc1ude higher'

frequenc1es of some shrubs.

Finally, kettles are depre551ons often a55001ated

UW1th 1mpeded or blocked dralnage that may be filled with -

’

ponds angd hydrotroplc vegetatlon, especrally hOrsetails
(Egulsetum spp ), herbs, sedges, and willows‘(Larsen, 1965:
a7y, : o . :

Y
*

Lichen—Woodland Subzone

S Vegetatlon in the Llchen-Woodland Subzone is dlstln—

qulshed flrst by the presence of @rees ‘There are- seven

1mportant Species whlch I shalil deSCrlbe brlefly before

' dlscuss1ng the varlous plant communltles, beth climax and

subcllmax

P R - . o



N . Black spruce (Picea marlana) is the domlnant and most B

w1despread Species w1th1n the Llchen—Woodland 9ubzone.. tt.
occurs over a w1de range of substrate types from very dry
’rocky hills to muskegs, and is. relatlvely undemandlng for y
nutrients.. However, it does prefer s1tes protected from
prevalllng w1nds where sSnow accumulates to a cons1derable
depth in w1nter (Larsen, l97la 151,153; Baldwwn, L953 115 }
,Harper, 1931b.99,,R1tch1e, 1959 40) * Black spruoe i¢ ea ly

Vdestroyed by flre because of 1tSath1n bark and flamr “le

\'follage, yet it is nevertheless adapted to flre in that 1ts

_seml serotlnous cones are Jpened by flre. Cones w1llasurv1ve
most flres to germlnate well - the;newly exposed mlneral '
5011 and black Spruc~ can also reproduce by 1ayer1ng. Black
spruce 1s usually establlshed by flre, 1nd1cated in part by
the hlgh volume and rapld growth in flre or1g1n stands
(Kayll 1968: 4 Scotter, 1964 65)

: Often assoc1ated w1th black spruce and domlnant in

&young communltles is tamarack (Larlx larlclna), and-their o

ranges are coexten51ve. SIt 1s a hardy conlfer that is also

found in a w1de range of substrate condltlons, both in

drler ground (Harper, 193lb 98 thchle, 1959 37 40;

-'Baldwln, 1953:115), both. in undlsturbed and in flre orlgln

nds (Kayll, 196s: 6.7 o TSR I A

White spruce (Plcea glauca) is fu551er ar’ less

widely distributed, 51nce it needs better dralnage and

P

q . A . <
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nutrlents than does black spruyte or tamarack._ It 'grows well
£ granltlc orlgln ang:- on sand dep051ts along
rellnes, preferhlng alluv1al or dolomltlcc materlals. Tt

will not grow An muskeg. - Where protected and7where snow can

3

accumulate in w1nter, it can grqw qulte large. Whlte spruce‘

<

is relatlvely common in the wegstern edge of the region, in
the Lake Athaba"ca Great Slave Lake area, perhaps because

there is more outcrop and alluvial soil, thus prov1d1ng more V
: . , X | —Ltuvia. R
of the nutrients it needs. ' Conversely, it is rare 1n the
; . LI . 7 ~ .
Nueltin—Reindeer Lakes ‘area except on. eskers,,the tlll tc;

bR
/- ‘f\?

v

the east is. not/rich endwgh in minerals (Larsen, 197la le—
1525 Baldwid, 1953:115; Harper,’l931b 98). White spruce is
not very f1re re31stant, tree or cone, but it w1ll germlnate

- well on exposed mlnercl soil 1f not exposed to strong llght,
with the seeds probably comlng from adjacent, unburned stands ]
(Kayll 1968 4) - Its llmltatlons make whlte spruce a less
hardy and more poorly adapted conlfer for this zone than the
flrst two. - o f' - - D G

The final conlfer to be found in the area- 1s the L

) jackplne (Pinus banks1ana), Wthh typlcally grows in drler,

well -drained areas (Baldw1n, 1953: llS) It is a classic -
| flre adapted spec1es, as 1@ requlres fire to open 1ts_-"

serotlnous cones and to burn off the cover from the mlneral

seedbed where 1t establlshes 1ts seed. - Jackplne can be

* found grow1ng in nearly pure stands on sandy ‘soil follow1ng

s
ye

///flre,.though it laterxbecomes-relatively.rare. ‘The northern

1
[
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f low, sandy shores, if well dralned. It preferc well—watered:l'

-4

limits. of its range are well south of the treeline 1n the
east at least 100 mlles south of Ennadai Lake". (Kavll 1968
5; Harper, 1931b: 98 ; ~ Scotter, 1964,64;VR1tch1e, 1959:40) .

Today, pine is the characteristic conifer in much'of the
: T

Lichen-Woodland around.the ea: arm of Great Slave Lake:

<

Whether this situation_is.due to increasedlburning in recént - . |

years or reflects spec1al edaphic conditions that would have
been aboriglnal as well is undetermlned Although black

spruce is cons1dered to be the most characterlstlc conlfer

in the Lichen—woodland, it‘should make little‘difference for‘.

the surrounding-plants and the anlmal 1nhab1tants if it is
replaced by white . spruce or, jackplne.

The three main’ dec1duous trees do well in specific’
locales, but they would not be cons1dered cllmax ‘species.

Whlte birch (Betula papyrlfera) w1ll grow ‘on rocky hills and

51tes with good dralnage and can become domlnant locally.

These trees . are common, though- not plentlful in thetentire

reglon;(Baldw1n, 1953:115; Harper, 1931b lOl) They are a -

‘common ‘pioneer spec1es follow1ng f1re because of thelr light,

ea51ly dwssemlnated seed. Thelr leaves, llke those of all

the dec1duous spec1es, contrlbute to the renewal of ground :

litter follow1ng flre, leadlng to 1mproved condltlons for

- lichen growth (Kayll, 1968 5% Scotter, 1964 65)

Quaklﬂg aspen or ﬂspen poplar (Populus tremu101des)

avoids low, damp ground to grow on hills or on dry valley,

Y

- o | | .45
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soil Its frequency differs locally it is abundant in the

| Lake Athabasca Great Slave ‘Lake area-but scarce in the ,
Nueltln—\elndeer LakeSvreglon,iperhaps;corresponding, like
white Spruce, to a need,for'good\nutrients. Its northern
limit is about the'same .as for the jackpine, south of the,
treellne (Baldw1n, 1953 1as; Harper, l93lb-100° Ritchie,
l959 40) . ,Aspen poplar is also a good ploneer spec1es
fo' wving fire since its seed is eas1ly spread by wind and
Lpe -PS more 1mportantly, a llght to moderate burn will
stlmulate aspen suckerlng (Kayll 1968 6).

Flnally, balsam poplar (Populus balsamlfera) is found

‘on banks and lake shores, preferring recently depos1ted
alluv1al soil. ' It is scarce and w1dely scattered 1n the-

<

f Nueltin- Relndeer Lakes area but common on the- prOper 50115
1nvtheYLake Athabasca Great Slave Lake reglon, perhaps
reflectlng the greater amount of alluv1um found in the latter
(Baldw1n, 1953:115; Kayll 1968: 6; Harper, 193lb :100) . The
tree is protected from fire by its thlck bark and it'has_a

llght,_w1nd dlssemlnated seed (Kayll, 1968 6).

“by fire, black spruce is

:\:{‘
oM
con51dered the domlnant spec1es, though whlte spruce or

jackplne may be more prevalent in. certaln areas. Major types
of topographlc cllmax communltles 1nclude black spruce lichen

forests, fens, bogs (muskegs), eskers, and lake~r1Ver marglns.

Black spruce-lichén forests, the deflnltlve con—'

2

ntnltles for the Llchen W&xuand Subzone, Dccupy mlﬁ?}al

s01ls under xerrc and me31c condltlons * The structure and

: *"Xerlc" refers to: very dry- condltlons, "mesic," to
conditions of medlum m01sture.' ' : :
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comp051awon w1ll vary accordlng to whether 1t occurs on
slopes or on. summlts, but both are domlnated by black spruce='
‘(and whlte spruce and jackplne in the. west) ass0c1ated with
‘varylng numbers ofjackplne, birch, and tamarack. In northern
'Manltoba the black spruce are in open stands with a den51ty
‘of about seven trees per lOO square meters. . This den51ty
w1ll,depend upon the SUltablllty of conditions for spruce
growth. Beneath ‘the crown are 'a dlscontlnuous shrub layer
and a ground cover dominated by llc.e s in a ths carpet.
There are smaller amounts of herbs =nc mosses{ especially'at'
the base of the trees. Mosses ar: vc:y_rare on.summits; with
their greater exposure and usuallyrs;allower substratum; but
they increase greatly on lower, we -dralned me51c 51tes
The proportlon of shrubs 1ncreases also, maklng the vegeta-;5

tlon less parkllke Wlth a correspondlngly sparser llchen P

_cover (BaldW1n, 1953 115 116; Argus, 1966 122 123° thchie, “

4,1959 9 13). S . f , F.’ v

Areas with 1mpeded dralnage are characterlzed by ,
organlc ter. 2 w1th bog or fen condltlons. __g, or muske s*
are communities poor 1n nourlshment that are suszalned

'prlmarlﬁb by ra1n or melted - »w thatncannot draln off.
”-Vegetatlon is ombrotrophlc ' aoor ln number oﬁ spec1es,

vdeflned prlmarlly by heath ....uabs restln on a more or- less

PR

'contlnuous stratum of sphagnum moss (Sphagnum spp ) whlch

*"Muskeg" 1s dlstlngulshed from "tussock muskeg" by
its lower. PH, its moss substrate as opposed to the cotton
grass’ (Erlophorum) tussocks of tussock muskeg, and by the
A presence of trees, mainly black spruce and tamarack.‘
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las formed a mat of vegetation over the undralned water.
Llchens ‘can often be found on ralsed hlllOCkS, and black
Spruce and tamarack w1ll grow in these wet, poorly nourlshed
.regions When trees are present they may be termed "bog
forests"‘(thchle, 1959 14) - Miiskegs are common around small
lnland lakes and in exten51ve zones between fens and black
'spruce forest 1n level stretches (Ruuhijarvi, 1970:319; Sjors,
1963.55,61,64; MOSS, 1953:4485 Dansereau and Sedadas, 1952
490—491,493—494- Argus; 1966: 123 ~124; Baldw1n, 1953 118).

- Fens, on the other hand vex1st in areas of 1mpeded
¢.ainage that are better nourlshed - they have 1nterm1ttent

" to constant contact with water that has- been 1n contact w1th

: >m1neral 5011 der1V1ng often fron dralnage from muskegs.

Even poor fens, Wthh are usually adjacent to ombrotroph1c;

parts and ‘may be domlnated by the same spec1es,'w1ll have an

lncreased number of plants needlng thlS richer substrate,

%, 1

whlle the rlch fens are” characterlzed by markedly mlnero—l
e@

mtrophlc spec1es, 1nclud1ng sedges and w1llows The follage
'lS llght green, zontrastlng to’ the brown muskeg domlnated bye
vsphagnum mosses Tamarack -may be scattered on dr*er parts,‘”
~'such as rldges Bogs may exlst w1th1n fens at tooograohl—vv‘
~calhzsu1table Sites. Fen condatlons are too wet to allow
llchen growth except 1n bog palsas There are many transi-
tions between bog and fen whlch occur along gradlents of 5011'
m01sture condltlons and §6urces Ponds and shallow lakes - may

e &

"be surrounded by swamps and marshes, and . they are found in the
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sheltered bays of blgqer lakes and in slow-moving stretches
‘of rlvers (Ruuhljarv1, 1970: 3l9 Sjors, 1963 55 62; Moss,
l953,¢48, Baldwin, 1953.119 thchle, 1959)

Esker vegetatlon comprises the same three communltles

as’ for the tundra summits, slopes, and kettles. 1 Summit

communltles are often unstable, with few or no trees, and

.

subject to erosion, possibly caused oartly by ‘lack. of
protectlve sSnow cover‘ln the winter due to winds (Ritchie,
1959 20- 25) In those 1nstances, vegetatlon will be
characterlzed by ploneerlng spec1es on sandy 501ls, esoecﬁﬂly
'grasses and herbs (Larsen, 1965 4ﬁ thchle, 1959 21). Where
Stable or on sloges, the vegetatlon 1s that of an open white
.Spruce or black Spruce- llchen forest, w1th relatlvely rlch

A ground vegetation, espec1ally in l1chens, and assoc1ated
shrubs. Birch is often present (Argus, 1966 l26~ thchle,
1959 21~ 22 ,25). Kettles may contaln pools and dlfferent
tvoes of. vegetatlon degendlng bn the nature of the dralnage

Whlte spruce is always absent from these usually poorly’

‘dralned 31tes, but black spruce may' be presentﬁ?thchle,1359

72; Argus, 1966: l26)

‘ The maln‘dlfference between esker vegetatlon q&?
7llchen woodland on mineral 5011 is the presence of whlte
spruce as. characterf@%lc of the former }However, black
'spruce does replace white sprude’on eskers'in northeasth
SaskatcheWan.\llt has been suggested-that‘white spruce will

1

be found on eskers lf ‘there are nearby 'stands of whlte suruce'

- as seed sources (Argus, 1966 126) . N
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Finally, there are lake and river margin communities

Py

distinct from the bogs and fens mentloned above. Where much
alluv1um has been depos1ted in slow mov1ng stretches, there
will be willow thlckets. Alder thlckets can be found on i
sheltered shores and around small lakes (Baldw1n, 1953: 120-
121) Rocky edges may bear llchen growth ‘ There is no one .
”typlcal" communlty, the nature of the vegetatlon depends on
the nature of the shorellne (Ritchie, 1959:32; Argus, 1966.
126). | |

“The Role of Forest Fires

\

 Fire 1s the main agent of change actlng on the mature -

communltles descrlbed above. It malntalns plant dlver51ty by 'H

R T BELLR !

destroylng vegetatlon, trlggerlng a SucceSSLOnal process T

N

(Schweger n.d. 2) Flres are generally~caused by fhe ;n ~h¥g”

llghtn;ng of thunderstorms that are common in those areas “of
“central Canada domlnated by Pa01f1c air and near frontal %
act1v1ty In the Keewatln, that means south of the treellne,
[the summer. position of the front. Flres along the front
ltself"%ﬁe few and short llved because they get frontal -,»'rQ?
-rain. Unfortunately, the width of thlS frontal pos1t10n 1g,w
.unknown. In terrltory domlnated by cool, moist’ Arctlc a1r

Vnorth of the front there is'a low 1nc1dence of flre, although
“those that do start may burn a long tlme as there is usually

no raln to extlngulsh them (Nlchols, 1967 188) Because of

the relative unimporta\ce of tundra fires, however, only the

effects of flre on the Llchen Woodland Subzone w1ll be
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considered. . éf S o - ‘ :

nghtnlng Caused storms are 1mportant For example,
in Alaska they account for 75% of the area burnt (Kayll,rl968:
- 3). Scotter reported that in the Keewatln reglon, lightning
‘Started 72% of the flres on the w1nter range of the barren—
ground carlbou between 1961 and 1964 (Scotter, 1970:92).
Further, the area-burned by llghtning flres is greater than
 the, area burned by man caused flrLS (Rowe andtScotter, 1973'
d447) ‘ However there seems to have been an .increase in the
total amount of fire destructlonv in recent years" that seems
to coincide with mining act1v1ty and ‘white settlement -
(Scotter, 1970: 90) Thereforehthe number of fires and the
number of acres burned may not be representatlve of the

aboriginal 31tuatlon

The northern conlferous forest is "peculigrly llable
to- destructlon by flrei (Bell 1889 l) ' The trees are‘-
relatlvely small in the Llchen Woodland and branches grow all'
the way to the ground It was hoted earller that few’ treesf
are flre re51stant, and that most ‘are in fact flre adapted
Open Spaces are covered with lichens that are tlnder—dry andf
thus hlghly flammable in summer; many of the trees ‘are also
_CQVered_Wlth these:lichens (Befl 188971) T

t: Few flres in. the Lichen- Woodland burn large areas,
nevertheless "All begln at-a p01nt and most. are: still -

small when extlngulshed naturally or by man"‘(Rowe and-

’ Scotter, 1973;453). In Scotter's study of the winter range
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. . ‘ /' ). .
of the barren-ground caribou, he %ﬁﬂnd that 60% of all fires -

'y

" wereé less than iO~acres'in sfze‘(Scotter, 1970:91). 1In

northern Saskatchewan, 88% of all fires were under 100 acres

?R0we'and Scotter, 1973:453), There are a few major holo-

causts.that account for more acres Burne&‘than dQ the iafgé
number of small,fires, but t%ey farely.deétroy a férest
completely.  instead; small:islanﬂs of vegetation escape.
In Scotter's four-year study, noﬂmore fhap 2.7% of‘@inter
_range‘was burned, and this total is‘prébably-larger-than,

would have‘beeh the case in the aboriginal period (Scottér,
1970:91; Rowe and Scotter, 1973:453).
QArcheological'investigationSJiniLichen—Woddland and

+ Forest-Tundra areasvbetwéén,Great BeaflahdvGréat.Slave Lakes
indicate %hat although fires seem to have been common, they

_werevtypically small,and,localized., Whether these préhistork:

J
R

- fires were caused by man or by ligﬁfning* is undeterminedi
(Noble, 1972:15,17,21,23)" / o

Fire plays six important roles in. affecting growing

conditions: . . e : ¢ 2N
1. It reduces competition for moistpre,~nutrients, hdat, "o
and %%ght by eliminating temporarily the understofy
aﬁ~overstory(Heinselman, 1971:64; Scotteg, 1964:64) .
2. By removing excessive humus it may create suitable )
seedbeds by eXposing mineral soil where moisture and
nutrient conditions are more favorable than in the
‘thick, loose litter and humus layers of the old
3 stands (Heinselman, 1971:64; Scdtter,'1964:62,75;'
, Kayll, 1968:Abstract). - R - . :

3. Mineral elements needed for plant growth will be
released. The rate of plant decay and recycling is
generally slow in the.cool northern forests with
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their short summers, and fire more rapidly converts
this humus and -1itter into a good supply of plant
food favorable both to s0il organisms -and to plants

- growing on the soil (Heinselman, 1971:64; Scotter,
1964:73; Kayll, 1968:2,7; Fowells and Stephenson,
1934). s ‘ :

4. .Burned areas will have higher soil temperatures than
forestec reas, primarily due to the addition of
charcoal which ab$orbs heat. Also, because there is
a reduced amount of unincorporated organic material
to act as ‘an insulating factor, this extra heat will
act to depress the permafrost table and create a
‘warmer environment for roots in the deeper active
zone. In the winter, burned areas may be cooler than
forested areas, again due to the lack of insulating
material. On the other hand, snow can insulate the
ground sufficiently to retain. higher soil temperatures
throughout the winter . (Scotter, 1964:69-70; Rowe and .
Scotter, 1973:455-456; Kayll, 1968:7). o '

5. Fire may trigger the. release of large numbers of
seeds, especially b*ack spruce and jackpine, or
stimulate vegetative feproductioh, such as aspen
suckering (Heinselman,1971:64; Kayll; 1968:4-6).

6. Fire keeps a significant percentage of each region

" in young stands, which are less susceptible to
certain insects,‘tO‘disease;‘and to windfall .
(Heinselman, 1971:64; Kayll, 1968:3,7-8). Bell
described the visual’ effect of this latter role ‘
(1889:1): . . . if:one ascends a hill ip any part
of these regions . .., he will find the normal .
condition of the .woods to be ‘patchy,' or to consist
°f areas of second growths of various  ages mixed

with others of older’ timber." - .

Fires make sites geﬁerally good for new. growth, but

{; ‘the actual plant sﬁccessionfdepends on factor§ such as the

; natﬁr‘é of the fire, whe\;:he:?f a l_i‘ght',‘gfoun’d fire 'E)r an intense’
crOwn’fife; andiéﬁséedS‘aﬁéiiable for a%épersal (Kayll;
1968:3; Scotter, 1964557; Raup, 1935519;,3chwegef)'n.d;ae)r
Less intense‘fires are noﬁgtoo hard on~shrub§,-herbs, and
mbsses( as'they,deéﬁroy Ofééngoniy the aerial parts, not the
roots; This insténce is eépécialiy true far'spring firéé{

o
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when the wet and frozen subsurface conditionS»preserve the
Organic horizon from even the most severe‘burning (wae and
Scotter, 1973:452). sShrubs espe01ally and mosses can
'regenerate Vegetatlvely thrdugh sprouts arising from stem
hases and roots.. Herbs rely on their light, wind-born seed
to oomplement the vegetative process, as do shrubs to a
lesser extent (Kayll, 1968:6- 7). Consequently, it 1s not
surprlslng to find shrubs, herbs, and mosses among the

pioneer species follow1ng a burn.

Plant Succession Followihg Fire

. There are three general_seral’Stages,¢or:stageS‘of'
plant successfon, folloﬁingﬁa'fire- |
1. Young treeless or mixed comnunlty——l 10 years.
,‘Z.f Young mixed forest——ll 30/50 years.
%~3.» Older‘mixed forest——30/50+ yvears.
"ﬂé@_ql‘ MOsses are among the flrst pioneers the flrst spﬁfng
after a fire. Grasses, herbs, and shrubs are also rapid

colonlzers, especially flreweed (Epilobium spp-.), sedges,‘

) woodland horsetall (_gulsetum gylvatlcum), and w1llows.

*Tamarack japkplne, white blrch, aspen, and poplar seedipngs
'appear, w1th aSpen produc1ng sprouts through suckerlng as
'well.» The small plants and leaves of the young deciduous
trees renew the humus layer‘that was "emoved by the flre.
Llchens are characterlzed by slow grcwth and a long life.

- span, o) they suffer the most. after a flre, 1nvad1ng slowly

and in small numbers._;Thoge in this flrst period areg
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unlmportant for carlbou forage (Scotter, l964 57, 62 65).
“In the second stage mosses are Stlll plentlful but
~grasses, grass llke plants, and herbs have become 1nfrequent
due to shade 1ntolerance and competltlon from mosses and ‘

.r’ -

Jf;shrubs 'Most shrubs are berry producers.' Although black and

':ﬂ Whlte'spruce are present in suitable 1ocat10nsp they are

overtopped by the faster grow1ng dec1duousltrees yThev
communlty 1s characterlzed by thls alxed stand of tree;}and
'shrubs Althoughnwre llchens ‘are present, they are usually
small and do not form clumps‘ (Scotter, 1964 57~ 58 63;
thchle, 1959 13 Schweger, n. d..2)

The flnal and 1mmed1ately sub clrmax stage(béglns at
about 50 years (about 30 years for shrubs), when mosses can-
‘now form an almost contlnuous carpet in su1tabl%;51tes, and
_ the dlscontlnuous shrub layer characterlstlc of the cllmax
?forest is present. 'In thlS older mlxed forest chellong—
}%ivingfspruce a~ beglnnlng to attaln domlnance an they
increase in nu. 3 and replace dylng dec1duous trees.a
Poplars attaln full &1ze and decay 1n about 70 years, birch

] .

show signs of oid age between 50 and 75 years. Llchens

'recover fully in this second 50. years, ‘'with the best: forage‘

llchens mature after 12 s (Scotter,.1964:58,60,64-65;
Ritchie, 1959:14£$Bell, 3).

. To summarize,_a mature ‘Spruce forest domlnated bj
either whlte or black spruce 1s assoc1ated with good llchen

growth and/or a ground cover of moss ‘and ‘a low- degree of

(:.)
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t
plant dlvers1ty comparec to earlier perlods of succe551on,

whi ch exhlblt large numbers of rapldly grow1ng plants good

for brows1ng and grazing. Where ‘Jackpine are prevalent

there will be good llchens but llttle moss The 1ncreased
litter cover that has slowly bullt up and the shadlng by the
crown thlblts the latter sort of plant growth (Scotter,

l964 66; Schweger, n.d.:2).: The fact that f1re is. benef1c1al 5
to herbs, shrubs, and dec1duous trees and devastatlng to

P

spruce and llchens w1ll have -a dec1ded effect on the dlStrl—'/,

bution .of anlmals in the reglon. = .

e

Forest~Tundra‘Subzone

The Forest Tundra Subzone, or ecotone, is a combin—
. Q v

ation c# both tundra and forest communltles, but not 51mply
a‘mixing ol,the two adjacent zones. Tundra plant communltles

are florlstlcally depauperate, that is, they contaln fewer

spec1es than ‘would. be expected from examlnlng simllar

communltles farther north in a completely tundra env1ronment.

Therefore these communltles 1ncrease 1n numbers of spe01es

as one goes north. ThlS 31tuatlon 1s more pronounced to the

east, where the Ennadal Lake Leglon was studled than to tﬁé

west, 1n the Artlllery Lake reglon (Larsen, 1967 l 2- Larsen,

1971a: 155 160) Thls dlfference may reflect the steeper'0“-7~‘
}cllmatlc gradlents and more abrupt transrtlon found to the

' west (Larsen, l97la 155)

VR

Although the same phenom\ on was expected for forest

plants, a depauperate communlty was- not encountered Theref_-

&y



-was "no apparent change" in the total number of spec1es .

2 o

assoc1ated w1th the spruce clumps (Larsen, 1967 ll) The
reasonsare not obv1ous, except—tﬁat)perhaps the forest canop*
_ suff1c1ently amelrorates*the mlcrocllmate (Larsen, 1967 10-

12)~ Another reason mlght be related to the dlstrlbutlon of

\\

"‘podzol s01ls, a58001ated w1th conlferous forests, whlch’ L.

13

extend far north of. the treellne to areas where forests once
&

fgrew (Bryson.et al., 1965 Sorenson et_al 1971) Perhaps N
:thlS 5011 type provrdes an unsultable substrate for many v
tundra specres,\ Lookirg at. the problem 51mpllst1cally from
a Cllmatlc p01nt of vfew,'one mlght say merely that plants

that do well 1n the cool summer Arctlc alr w1ll do less well

“n

. ,o ¢
1n the warmer PaC1f1c air, and v1ce versaC(Larsen, l97lb: o

‘188) Therefore it 1s not surprlslng to- flnd tundra, ,

' communltles .An exposed 51tes and forest communltles 1n pro- .

'ﬂtected ones. Their assoc1atlon in a 51ngle subzone means

l.'that both forest and tundra anlmals are llkely to be found

'here, though 1n smaller numbers than in the subzone to whlch
each 1s primarlly adapted.» :

Do ¢ .. ) ) A o
D. ANIMALS. . - -

Prlmary Consumers. Herbiyores

'The green plants are the prlmary producers of the

; food chalns, transformlng the sun' s radlant energy 1nto
. : N

~'Vegetable llfe. "In turn, plant eatlng anlmals ar . herblvores'

"convert some of thls energy 1nto animal- tissues. They,are‘

hd -

U

w0 ¥
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the primary consumers, and among terrestrial vertebrates they
vlnclude members of the orders of rodents, lagomorphs, artlo—
'dactyls, and non- predatory birds. Rodents comprlse a variety
of usually small, gnaw1ng mammals such as mice, lemmlngs,
'fsqulrrels, and’muskrats, as well as the larger beaver.
Lagomorphs are rabbits and hares. Artlodactyls ‘are hoofed
mammgls likercaribou, moose, and musk-ox. Flnally,-nonﬁ
_prédatOry birds includegmany'of the‘small birds as'welldas
many of the tradltlonal game birds such5as‘gr0us£? ptarmigan,_
and ducks.f For 51mp11c1ty‘s sake in dealing Wlth the large"
;but mostIy seasonal bird populatlon, onlyuthe latte g-oup,
the gamg blrds will . be, cons1dered ’ Ducks, geese, anu swans _Qi
are con51dered here as.one_“type of game blrd in that they
all tend to 1nhab1t and obtaln their energy from wet and
aquatic environments. Actually, they are a dlverse lot in
that it is dlfflcult to categorlze them,. duCks'especially,' -
:as herblvores or predators. ‘The same problem is true W1th .?é.
flsh, not surpr1s1ng since both flSh and these birds rely on - o
aquatic systems, though only flSh llve exclu51Vely 1h arr
| ‘aquatlc habitat. Becausé of thelr "role" as Pprey tO'carni-
vores,lhoﬁeyer,'lt seems approprlate to 1nclude ducks, geese,
swans w1th herslvores'd There are fish that could perhaps bﬁ_f

a551gned to this category, but s1nce flsh are llmlted by

Jlfferent factors than are terrestrlal or av1faunar they N

e w1ll be dlscussed separately in a later sectlon

2

| Y , ,
» Most herblvores are restrlcted at least seasonally

[
-]
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to elther the Tundra or Llchen Woclland becauce ,hey are
adapted to partlcular vegetatlon/ and/or they tave spe01al
°adaptatlons to cllmatlc condltlons.' The nature of the vege—

tatlon .in each zone has several conseguences for spec1es '

number and distribution.

Flrst, tundra herblvores arérusually 1nd1genous to

the tundra alone, while: those of the Llchen~Woodland comprlse
1) ~ ~

for the most part the same species found also in the- Boreal

Forest to the south n@t surprw 1ng s1ncekthe two 1attervsub—'

"zones contain essentially the me. components._ The excentlons

are»those few species that lelde therr.tlme between the two

”eglons and the mlgratory blrds whlchyTeave the Keewat’n

cntllely every w1nter. Because'characteristic«fOrest Tege—
3 . :

ltatlon 1s found right to thé limit of trees, the associ-:

o
o
(1'\

L

Qtfauna may ‘also be: found in shltable locales throughout loe

iPorest Tundra Subzone, wherJver groves of trees are larg:

l

enough to contaln V1able jote) ulatlon units. Tundra fauna may
" be found to at least the s uthern edge of this ecotone. The -

Ecotone should therefore bL rlch in spe01es,»1r poor 1n\\\

' — -

actualfnumbers of anlmals of each spec1es due to the rela- T
tively smaller amounts of sultable habltats avallable.
A second consequence reflects the fact that the:

Dlant resources are ‘richer  and. more varled in the fO{est

k3

" . than on. the tundra,va less productlve env1ronment. ThlS_

’SH N
dlfference affects the number of prlmary consumer spec1es

R . - ,
found JAn each Tundra spec1es 1nclude in the summer flve‘
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rodents, one‘hare, two ptarmlgans, a host°of ducks, geese,'

f

and swans, and the musk ox and - ‘barren- ground caribou (for
-details, see Chart l) Two of these, the caribou. and w1llow}‘

xﬁf ptarmlgan,.always leave the tundra 1n the w1nter to @nter the
N (1{.‘4 19

'shelter of the forest, whlle the Arctlc hare and rock

4

ptarmlgan may)leave 1f the weather is espe01ally severe.**

~ The mlgratory flocks fly completely out of the Keewatln each

o

fall. So as few as s1x of the orlglnal ten spec1es, not

lncludlng the ducks, geese, and. swans,lmay remaln on the o \

v

Lo Lo

tundra a;;‘w;ntera Furthermore, lenmrng populatlons are

.

cycllq,an nature.'Jthey are subwect to v1olent three— to
1"‘ ’ ’}

nfour year cycllc oscrllatlons in’ populatlon size and den51ty

In the year:fo;low1ng the pOpulatlon crash"*** in thelr
5 g ,
o cycle, they are. v1rtually absent on the tundra (Pltelka,ﬂﬁ

./
"n.d. :25) L

- -

67 153; Elton [Orig& 1942], 19657 Keith,-I963:3; Soper,

U
R .
Forest herblvoresapresent a plcture of comparatlve

abunmance (see Chart l) 'In the summer there ‘are twelve

Speeles of rodehts, ‘one hare, three grouse, numbers of ducks,

‘4.-

geese, &ﬁd swans,‘and three hoofedﬁéammals- the moose, .

3 4

: ¢VL;'A *F@r blbllogr phic references used for each animal, .

e ’see Appendlx A). 4 ' o o ' ’ e
H**Although sqme carlbou do usually winter on the
. tundra . (Kelsall, 196& 64-65), they are in the minority and
are limited in distribution.  The seasonal migration into
the forest seems to be the more characteristic Behavioral
pattern. = o ‘ e L o ¢

. ***Populatlo crashes" in these northern cycles o
1nvolve a rapid declfine. of populatlon in a short tlme, within
a season or a few. weeks -

-8 - [ )
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woodland carlbou,.and wood blson. The two latter spec1es are

.margrnal to the reglon, however, w1th the woodland carlbou

,found only rarely east of the Slave Rlver ar 1 north of. the

Churchlll River (Parker, 1972a: 16) and the bison slightly
\- »
east of the Slave only to the western edge of the Shleld

_(Hew1tt 1921:114; Preble, 1908:143). The species list of

-

,nineteen'(again excludlng ducl's, geese, and swans) is

increased in the winter with the addition of ‘the two to four

tundra species that enter ‘the forest. The migratory birds
leaVe the forest- however. Population cycles are three to
tour years for forest voles, but they arevlonger for larger

anlmals, averaglng nlne to ten vyears for hares,'muskrats,

. and grouse. These species fluctuate’in synchrony, magnlfylng'

' the effect._ Beaver may ‘have even longer cycles as well as

p0551bly roose and barren ground caribou (Hew1tt, 1921 216
Kelth, 1963: 29 43,67; Fuller, 1967: 182)
lhe nature of the vegetatlon affects. also the pattern

of dlstrlbutlon of herblvores within each zone. Tundra

vegetatlon is characterlzed by an 1nterd1g1tat10n of plant

-communltles, w1th a correspondlng mlxed pattern of animal

;communltles on whlch they depend Fire was'def

dlstrlbutlon .and no large zones restrlctlng anumal location.

Per contra, forest spec1es can be d1v1ded 1nto two spatially”

dlStlnLt conflguratlons based on the nature of the}plant’
|

rf." vy

. ! E‘ ,
as the factor that initiates a sequence of plant" succe551on

-

culmlnatlng in a long llved "¢l _max" vegetatlon, thus

-

[
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d1v1d1ng plant communltles 1nto successional or climax types.
Because fires are llmlted largely to the forest, this
phenomenon is generally absent: from -the tundra and has not
been discussed for that zone. Some plant communltles along -
the edges of lakes and waterways and in fens may be con51dered{
'analogous to succe551onal communlties 1n that they contain. \
‘many of the same sorts of Species 1ntroduced after a flre,n;
espec1ally w1llows and grass llke plants The animal con-
flguratlons can be drawn around the two 1mportant forest
. hoofed mamals, the barren~ground caribou and the moose, each
utlllzlng and . adaptlng to cllmax and subcllmax vegetatlon»h
‘respectlvely The annual cycle of each will be descrlbed to
distinguish them, then the other herblvores can be lelded

o

1nto correspondlng grouplngs

The ‘Barren- —~Ground Carlbou Annual Cycle

!The carlbou annual cycle of movement has been falrly
»well studled, espec1ally by Banfleld (l951b), Kelsall (1968),
and Parker (l972a) From late Aprll to early June carlbou
2 ‘move from thelr winter ranges in the Lichen- Woodland Subzone to
vcalv1ng grounds for females and summer ranges for both ‘ |
females and males (Kelsall 1968: 143,-Parker, 1972a:24- 26)
Thelr sprlng mlgratlon routes lie along waterways where they
can cross on frozen lakes and rlvers (Banfleld, l951b:9°
Kelsall 1968 ll6) They: travel also on eskers, whlch are"

) w1nd swept of sno% wheh the lower land is Stlll deeply

covered and also when 1t is wet w1th sprlng thaw. Some

LY
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eskersfeXtend from the. forest far onto the tundra, provlding
easy access between the two areas (Kelsall, 1968:58-59).

The breedlng COows end thelr mlgratlon in June in hlgh,
rough country, where they calve between June 10- 15 Then
they and thelr young move to the nearest rlch pasture Such
pasture may be as far north as the coastal plalns or ‘the rich
Fvegetatlon along major lake and river valleys (Kelsall 1968
'106) . The males travel shorter dlstances than do the’ females,
meeting them when the cows start mov1ng 1nland agaln at the‘
end of July - There 1is then a mld summer southern mlgratlon
that termlnates in mid- August (Plke 1892:46; Parker, l972a:

' 34-38). ' | |
Durlng July and often early Auqust the carlbou are
4both nomadlc ‘and gregarlous Three factors seem to_determine
their movements (Kelsall, 1968 106-107).
1. The 1nten51ty and type of 1nsect harassment
. .2. The direction and duration of winds; and

"3.. The need to flnd ‘good. pastures
They will often. resort to the w1nd swept eskers agaln, thlS
tlme for refuge from flles and mosgultos (Kelsall, 1968 58)
iurlng the summer perlod they generally wander back toward
their w1nter ranges ' Huge aggregatlons w1ll form atﬂwater

barrlers, dlsperse agaln into small groups and 1nd1v1duals

over w1de areas once the barrler is passed (Kelsall 1968'

:107; Banfleld l951b 4) As 1nsects become less bothersome R

in August the large concentratlons of anlmals break up,

.d1Sper51ng themselves over much of thelr summer range
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(Parker, 1972a:40).

“%%Q:By late August anpd- into- September the carlbou reach
_the treeline andgymove along its edge, again gathering into
large herds (K{%%ail 1968: 59, 107 Banfleld 1951b:4).  They
may enter the forest brlefly 1n two places the Snare River
watershed between Great Bear and Great Slave Lakes and the
Duck Lake. (Nljanlllnl) area in northern Manitoba. ‘Slnce the
' fly season hasvended, the\caribou can feed intensively as,
theyvtravel leisurely, building up fat reserves for the fall
rut and mlgratlon (Kelsall, 1969-105) -
The rut occurs in late October, whlle‘the carlbou are
Stlll in the treellne.area., The fall mlgratlon may have
already started;, The caribou w1ll follow - the helghts of land
and cross the waterways, a change from thelr sprlng pattern
_ when lakes and streams were still frozen. " Now lakes and
river systems prov1de barriers Wthh must be detoured orh
Swum. When T2 barrler is small, sw1mm1ng 1s easy, but‘
larger water obstacles cause “bunchlng" and movement to
'fea51ly forded narrows. Many of these cr0551ngs‘are predlct—
-lable, and carlbou can be expected to use them every fall
(Kelsall, f968 58 Harp, 1961 47- Parker, 1972a:43~ 45)

ﬂjgrr‘“, Fall mlgratlon 1s completed usually by early November

Be "{"' T .

,@ or late December, w1th most anlmals reachlng their w1nter1ng
areas 1n the Llchen Woodland Subzone by early December

Males move farther south into- the forest than do. females

k2 S

(Parker, l972a,52)t The carlbou move w1th1n thlS winter



‘fterritory according to pasture and meather conditions,
'feeding primarily on lichens in mature coniferous forest.
.The best winter range is in a belt w1th1n 100 miles of the
treellne (Thomas, 1969:17), . Wthh possibly is the same. area
‘that recelves more rain in the summer and thus has less
'exten51ve flres. | |
From Februaryvto>April the caribou become restless

and start to drift toward the treellne, gatherlng 1nto large,
loose aggregatlons in preparatlon for the spring mlgratlon
(Kelsall, 1968:l07); The annual cycle then repeats-itself
’Historical aocounts revieWed by Parker (l972a5 suggest that
seasonal movements and dlstrlbutlon were very 81m11ar,1n the
‘early elghteenth century to those whlch exist today, at least
for the Kamlnurlak populatlon, the easternmost group of

caribou in the Keewatln.-

ThlS cycle is characterlstlc for the three carlbou

- ‘populaftions in the study area: the Kaminuriak, the Beverly,
and t_é)Bathurst populatlons. The names refer to their usual.
W.calvi g areas'on the tundra.' The populatlons tend to be
discrpe te, w1th little m1x1ng of animals exgept .perhaps when
w1nt'r ranges overlap.A_The Kamlnurlak population w1nters
usua@ly from northern Manltoba to northeastern Saskatchewan,f“
the Beverly from northeastern Saskatchewan to the northeast
7garm of Great. Slave Lake; and the Bathurst group from Great

Slave Lake to Great Bear Lake (Thomas, 1969 7 17)

)

3Factors Determining Caribou Movement and Distribution

Although there are favOrite calving_grounds,.migrationh'

)
-



to and w1th1n Varlous locales Wind seems

~ihto_the wind,
©1795]7, 19%8 127;

' uoaribou do head iht'

‘factor. Ke’ ‘llidlscovered that carlbou do_no'

67
routes, and w1nter1ng ranges, caribou may change their routes
and ranges annually f Such ohanges may involve broad lateral

sh11ts across thelr regular llne of movement, changlng compo-

‘51tlon of herds in 51ze axd membershlp, and irregular<use of
4
d

a range (Kelsall, 1968 108 Parker, 1972a; Burch, l972.351-

352). Further, there are always some anlmals that w1nter on
the~tundra; 1ncrea51ng in number durlng mlld w1nters (Kelsall

1968:64-65) . Carlbou are rarely dlstrlbuted evenly. Usually

a winter range has ‘a few small areas w1th abundant carlbou,

,larger areas where they are thlnly spread and still others

where there are none at all. Their dlstrlbutlon changes

contlnually due to Weather and food condltlons (Kelsall

\

l968 136 Banfleld, l951b 7 Parker, l972a:lO,48; Pruitt,'
1959:163) . ’ |

There are three factors determlnlngkgaribou movements

;

e a prime

always head-

a common northern
,ranklin.[origu

‘the wind in

When temperatures drop, however, and’ 1nsects are no

problem, they w1ll drlft w1th the w1nd During migratiOn

1tself only w1nds over gale speeds (32 MPH) w1ll affect

the1r movement. tBecause the windchill 1s almost always

vtgreater on the treeless tundra than in the forest they w1ll
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tend to -~ < »lter in the v~ Again,>on mild, w1ndless
days tbh <y MmOV unto the oda . T the tundra

©-- 8§ wcord importan'. fac r affecting their distri-

butldn 20 movemen- s sroy cc “tions. *SnOW'may affect
migrat Ke'sal’ found th n their Spring migration
caribou usuasl. v Pousc R ; an area 2-1/2 to 3 weeks before
the mean date ror oW cover in that area, although .

there is»not necessoily a causal factor involved (Kelsall
1968:117). POSSibl] fall mlgratlon is- trlggered by the
first substantlal" snowfall (Kelsall 1968:113);

. Carlbou avoid both deep,_wind—packed snow and heaVily—
crusted snow (Kelsall‘ 1968:65) because they have trouble
dlgglng through to obtaln food On the tundra snow tends to

drlft into- low elevatlons such as river Valleys and lake

marglns, whlch are also the richest’ in vegetatlon _ The great

sibﬂe.” In the forest snow is less w1nd blown and therel~:e
.remains softer Although the mean annual total snowfall on
carlbou range is 76 9 to 128 2 cm. (30 to 50 1nches), the

:mean annual maximum depth is only between- Sl 2 and 76.9 cm.

(20 and 30 inches). Caribou have few problems feedlng or -

"travellng in snow depths of less than 58.9 cm.A(23,1nches),

and" they w1ll seek out these condltlons, aV01d1ng snow depths

greater than 60.0 cm. (a llttle less than two feet) - In a
5
,w1nterxw1th less snow than average, carlbou w1ll therefore

need to move less and w1ll be more statlonary, dlsper81ng
3
over a relatively wrde-area. Winters with considerable snow
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1 1 .
will see carlbou contlnulng QO travel in tlghter herds untrl
f‘..’
more favorable snow depths are found (Parker, l972a 48

Kelsall 1968 47-48; Prultt lﬁ39 165-167, 170)

2,

If snowfall were espec1ally severe, over 50 .cm. (20.8

1nches) deep at densities of 0. 30 or. greater, the carlbou
.

-populatlon could decllne“rapldly over the course of one

I

winter due to starvatlcp A too early thaw Or rain could

have the same effect 1f it were followed by a freeze, formlng

an- icy .Crust over the snow thick enough to keep the carlbou B
from feedlng (Kelsall, l968.70). AN ’

The third main factor determlnlng carlbou‘movement -
is sultable pasture. Lichens and other plant foods to whlch
the caribou is adaptedLgrow slowly in northern cllmates.
P0551bly caribou. Shlft their range every ten years or so,
other factors belng equal, which would allow the pasture to-
recover (Kelsa@& l968 120) More drastlc shlfts are caused
by burned areas A large burn wili deflect ‘the path of a
mlgratlon 1n the same way as w1ll a topographlcal bafkler
for two reasons. flrst a burn lacks lichen components.'T
Over twenty-years are necessary to regrow enough vegetatlon
for adequate gra21ng, and at least seventy- flve yearo are

required “for the llchen growth to prOV1de really good forage

A large burn could 51gn1flcantly reduce p0531ble range,

~espec1ally in an area favored by carlbou. The second reason

- for av01dance of those areas by carlbou maybe that snow and

-

w1nd condltlons in large burns may be 51mllar to . those on

69.{5‘

Pres
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vconlferous forests contalnlng llchens.

wi e 70
. 3 i B
the exposed tundra, both a 51gn1f1cant w1ndch111 factor and

’ -

‘snow too deep and/or hard to meet carlﬁou requlrements

(Kelsall 1968 263 267 294 Scotter, 1964 37 Leopold and

Darlng, 1953: 554) Therefore carlbou w1nter1ng in the

N

Llchen -Woodland Subzone are restrlcted malnly to matur S

\

' The Moose AnnuaI\Cycle

Moose dlffer greatly from carlbou ‘in thelr hablts.‘

They are relatlvely solltary and non—mlgratory, and they eat'

an entlrely dlfferent type of vegetatlon.; Generally they

range w1th1n the treellne, but they have on occa51on been
found far out on the tundra, where- they can eat w1llows.
in the draws (Leopold and Darllng, 1953 553; Peterson, 1955:
42 43) Thelr northern range w1th1n the lcrest has been'

lncrea51ng 31nce perhaps 1875 or at least the turn of the

' century (Peterson, 1955:16; Mercer and Kltchen,.l968 62)

Qulte p0551bly they were rare to absent, and certalnly they

were uncommen before that perlod in the Llchen Woodland Sub-

,zone.’ Samuel Hearne saw no’ moose on h1s travels through the

-area except south of Great Slave Lake, and he was qulte

eXpllClt in statlng that moose are never found ‘in the.
Northern Ind;an,terrltorles" (Hearne [orlg 1795], 1958:

135) . %

“*Although’ Hearne noted thls observatlon before he had

"traveled\extens1vely in the forest, he did not later modlfy
it. except in reference to the area south :0f Great 'Slave Lake,?

so it can be assumed he meant it as 1t ls wrltten.-

e
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’or burned’ (Spencer and Chatelaln, 1953 541 Leopold and

- 71
Moose are not migratory, but they will make seasonal‘

£

ShlftS from one locale to another in response to changesfln

'seasonal food supply. In the sprlng, moose - tend to concen—

trate around‘lakes and streams to eat aquatlc vegetatlon ‘such

as pond- -weeds, water lllleS, and the vegetatlon in early

seral: stages on 1ts frlnges- sedges, grasses,“twigs of

.w1llow and aspen (Peterson, 1955: llO 116; Shelford and leon,

1935:384yu They may also chew bark from trees when the sap

1s rlslng, before the trees leaf out (Peterson, 1955 114).

l

ﬂAquatlc and Seml aquatlc plants are used throughout the

summer, decllnlng in 1mportance in late summer when they

- become less palatable (Peterson, l955 119)

The beglnnlng of freeze up forces moose away from

1

thelr marshy habitat 1nto drler condltlons, where they feed

N untll sprlng on w1llows, aspen, herbaceous growths, 'shrubs,

~

"(and‘pther small dec1duous trees such as berh (Shelford and

Olson, 1¢ 5: 384 Spencer and Chatelaln, 1953 542) These
plant foods are typlcal subcllmax spe01es found in areas.

4'that have been flooded (naturally or by beaver 1nterventlon)

Y

Darllng, l953.553¢ _So although moose may shelter 1n cllmax

‘7

,forest, they can use.. only those areas of - cllmax vegetatlon

where the cllnax is” broken and dlscontlnuous, prOViding_themb :
with - sultable forage i ' p'-"- = S .:M .
| The,ba51s of good w1nter moose habltat,ltherefore, is'l
contlnual forest succe551on. A moose populatlon w1ll reach

-
i S AN U

A
G
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L 1ts max1mum number in early stages of succe581on. Good aspem'
browse (through suckerlng) is available w1th1n two to three

years, and within five years, black spruce, blrch w1llOw,

dgnd aspen seedllngs will show hlgh dens1ty, thoudgh they may
*not reach above the snowllne (Spencer and Chatelaln, 1953 546
,feterson,.l955 153) . Good forage is ava;lable for flfteen to;
twenty years 1f. there are moose in the area to eat it and.
keep it down‘._Otherwlse, it will all grow out of reach within
a few yearsw creatlng a dense closed canopy with llttle under—
story, eventually belng replaced by a cllmax growth (Spenceys
and Chatelaln, 1953 545“546 Peterson, l955:l64) Because

of their seasonal Shlfts, moose need both good summer and

w1nter habltat to support a 51zeable populatlon.

¥, . X -

 Forest Herbivore Configurations .
C’-E‘or the most part barren -ground carlbou and moose
g

]>occupy complemcntaty and discrete Aabltats. If'one-i§9

plesent the other w1ll llkely be absent Flre contrlbutes
' . 2.
k)
‘to w1nter habltasléor~mool ut it destroys the llchens on o,
. \] . , .
: wnlch the'caribo&\depend at that season 'Clearlng of the

-

. v
Lorest by ‘other méa ouﬁg have the same effect Leopold and
»Dar'_llng, 1953:554- 555 ' R

w f

\;Many Of the other herblvpres llVlng 1n the Llchen—

;-

‘Woodland ‘are 51mllarly restrlcted The red squlrrel spruce

grouse, and Joodland\carlbou all llve An cllmax conlferous
LB \

:foreSt, as do the red backed vole and the Macken21e spruce

mouse.~ The two»lptter spoc1es llve also 1n other plant

.s- .vr"v.i*
' - . . .
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communities, but none. specrflcally succe581onal LlVlng

‘ primarlly 'in succe551onal plant communltles are the'snowshoe,
7‘hare, the sharp-tailed and ruffed grouse,’ and marglnally,'in
the SlaVe Rlver area; thc Hudson Bay chipmunk and the wood -
bison . (which depends also on pralrle habltats) BeaVer,
muskrat, ducks, geese, and -swans occupy the moose's summer
habitat, at leastuthe aquatlc por&ion,‘ Succe351onal vegeta—’
tion/ is beneficial to mUSkflLS and beaver.v A reglon~could
hsupport at least small populatlons of this last group - yet>
‘have few moose 1f ‘the sultable winter habitat Were not

avaJlable . | ‘. .b-‘ . o % ‘_‘ oy

§econdary~Consumers:;'Predators

The prlmary consumers f rm the usual dlet of meat-

eatlng animals. ‘'As in any food chaln, the number .Of, animals

I

decreases’ at a hlgher troplcal level there are always morei)'
/ L B L .

A

Prlmary than secondary consumers rSuch secondary consumers

include carnivores such’ as wolves, otters, and lynx, among

)
»others, and raptorlal blrds, or birds of‘prey 'Insect1v0res

ale a spec1al type of predator,'ln that they rely not onlyu

!

on-: small herblvores but also an’ 1nsects Further, they are‘

T~

often eaten by larger carnlvores along w1th rodents.-

:Raptorlal blrds w1ll .not be con51dered although they'are'ﬂf

o

51gn1f1cant predators. They\are not important as food for
5\ “

-other spec1es or for thelr hldes, which militates against
'thelr 1nclu51on.»ﬁ o
The summary inventory of tundra carnivores (see”

. PN —— e . - BN
4 . . R
A - SR
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Chart 19 is eveL shorter than that of the herbivores: there

are two shrews»and Six carnlyores _the tundra wolf. Arctic
fox, Anderson s grlzzly (actually an. omnivore) , Rlchardson's
‘Weasel least weasel and wolverlne Of these, the wolf
7migrates each fall into. the forest follow1ng the carlbou,

and the Arctlc fox may mlgrate dependlng on the dlfficulty

v)' .
‘in obtalnlnq food. .Jﬁ%s maln Prey, the lemmings; cycle every'
“three to four ‘Years, and following their "crash" it may'look/a
elsewhere for food’ Also 1n the winter many of - the rodent*"- :
P

- do not occupy their roles as prey because they are burled
under a hard, protectlve snow Ccrust through((hlch it is
‘ dlfflcult for a predator to dlg A search for ea51er prey

to obtaln mlght induce ‘the fox to move 1nto the softer Snow

oD

of the forest. However,,foxes that migrate would probably

perlsh 81nce they are not adapted for the soft diep foreSt

“

bl

snow; it would thus be g one -way mlgratlon.

In the forest there-are\three'shrews, inclUding a -
: 4 . N . o N /
Sub-species of}@ne~found on the_tundra, and twelve carnivores:
- o : . . .

b

che tlmber wolf red fox, black-bear,_pine'marten; fisher,
_Rlchardson s weasel least weasel, wolverine, otter, minky
u_lynA,.and skunx (marginal‘to_the“area, found'only in~the.' -
Slave Rlver reglon) Thein nNumbers 1ncrease by‘one‘to two.
aspec1es in the w1nter ',COYOLeS can be fCJnd inuthe.reglon

now but they were not llkely preSent in pre contact times,

so_the/ are- not 1ncluded in the dlscu551on

’ ! -
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-Predator-Prey Relationships - o

There are both dlStlnCt and generalized- predator prey
relationshlps‘(see Chart 2). On the tundra the Arctlc fox
. expc 1ally and the Rlchardson S Weasel are llnked to the two T
,lemmlng genera, w1th tundra wolveS‘the onlyvanimal that w1ll*
serlodsly halass barren -ground carlbou and musk- oxf* Spe01a1
drolatlonshlps exist 1n the. forest between redasqu1rrels and

-marten; hares and lynx; muskrat/beaver (fFish) and mink/otter;

’

and caribou/moose and wolves. ThlS. more specialized

£

predation patter1 1s partly revealed in the three to four
vear .. e of the tundra carnlvores.(Hewatt, l92l:2285cKeith,
19¢€ :47; Ziton, 1565:272,448} Harper,'l956:66 and 1n the
‘nir . -  _en year oyclebof the iynx and mink (Kéb 1963 44-

4€ 50, Elton,51921-219—220 230; Preble, 1908 209; Soper,

3

: F
ro1. U, Red fox and marten also cycle every nlne to ten

‘v T

.ye rs- (7 ller, 1971-182) Predators are affected by the

A

C\“1l R of tnelr prey "to the degree that they tend toward a

\

or ©-one- relatlohshlp with them. - '_l{- ¥
Such spec1allzatlon of predators means that ,hey tend'

tc b= restrlcted like herblvores, to partlcular types»or
pl. .t communit%es. ' This statemént is an over-simplification {

of the actual ‘situation, in that most animals use more than

5

'one plant communityr Since there do seem to be some signifiﬁ

cant llnks in J‘he food web, however the predators can be w

' N
]

utentatlvely grouped with the spec1es they tend to prey on. .-

Tundra wolves and“%arten.thus can be«added to the list of
. . . . \» » . . :

~
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CHART 2 T e

T OLVERINE TUNDRA & LICHEN-

y ARCTIC FOX =303\ 'WOODLAND FOOD
WEASELS .
N WEBS
= TUNDRA
£
FISHER
ZWE)\SELS .
RED FOX
B Y
J
‘\

LICUEN-  *
TE e .
11Uty

-
UUCK{,\/' /r‘]'
Gl - cnre
SHANL g, 1t \Jr‘.mu B
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animalsg living in climax cOmmUnities; lynx ang timber wolveg
are found expecially in Successional Communities; mink and

. . i . ‘ ) o
Otter are fo%nd 1n rivers, lakesv and fen—type,eqylronments.
‘ : . . _ _ : [

Smaller herbivofes apd,‘ipdirectly,-their p;edators. ﬁurther,
fireé act +to éivéréify environménts. vBecaﬁse animals dOﬂ_v
utilize mﬁltiple habitats, fires éhguld "incféasé,thei' |
diVérsity of thé‘fauna.as well as the_bépulatipn density of

sgme Species® (Rowe ang Scotter, 1973:45g) . HOwever,(

on, although onthe' Shiela ».

s
1

 abundant following ﬁo}ést'fires:‘
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Burnlng the thlck carpet of bry0pﬂ&fes found in forests and
‘1n muskegs mlght permlt successful lichen growth and in the
short run 1t would create a more productlve habltat (Rowe
‘and Scotter, 1973: 458) , Therefore there might be a role for

human. manlpulatlon of the env1ronment .on both short term and

(long term bases.

Fish
~Fish are the last faunal form to be dlscussed
nfortunately there is relatlvely llttle 1nformatlon on fish

in thlS region. Most research has been done on the larqer

BN

lakes currently used for commerc1al flshlng, with V1rtually
none conducted in the w1nter Therefore little is known

about fish in small lakes and 1@58 about winter flSh
* conditions in any'of them.

Factors affectlng flsh dlstrlbutlon and abundance

ated to phy31ography and cllmate. To begln with, all

«

lsn now in the Keewatin® had t@ have been able to migrate

ES

<

‘into the area along waterways establlshed since the end of
glaciation. - That means that the same spec1es w1ll probably

be found along the length of such waterways or where it can

&

be shown that they were once connected as by a- large post~

glac1al lake. This assumptlon is: based on a prlor one:
3
charunderwater flora, in partlcular plankton, the bhase of
I
‘ the food chain, will be 51mllar in the three subzones Since

)
Y

1t 1s sub]ect only to the temperature aspect of the. cllmate

o

Flsh whose expan51on into the reglon was blocked in some’

fashion will oe found only on -the frlnges,'such as the



T

p inconnu (Stenodus leucichthvs nelma),'which'is distributed
in the Mac}en21e River system as far south as the raplds at

vFolt Smlth beyond which it cannot go (McPhall and Llndsey,

)

‘1970 76) There arée also flSh that have 51mply reached the "

llmltS of thelr ranges,,however.; Therefora flSh spec1es are

o
¥

not necessarlly restrlcted to elther tundra or - forest but
may be found in both. | | /‘f

) Secondly,'northern lakes in both zones are typlcally;”gs
ollgotrophlc orxr poorly nourlshed with clear, cold water and:'
deep light penetration. Oxygen ‘does not get used up rapldly, /J «
and there is llttle chance of an oxygen shortage that mlght A
lead to bottom stagnatlon, at least in deep lakes (Rawson, y ;
1947: 53 Rawson, 1959: 15 18 Wynne Edwards, 1952 4) There[
'are also many stagnant ponds, however, ‘with no outlets :
Unless thell depths exceed two meters, they w1ll probably
ffreeze to the bottom’ 1n the w1nter. If they héve no outlets,
‘they could not be repopulated annually from nelghborlng lakes
or streams, and so they are not llkely to contaln flSh . |
:Tundra ponds are often of thls type (Harper,;l948;l54,;Wynneﬁ -
Edwards, 1952:4). . o T R

: The s12e of the body of wate- lS also 1mportant4;ff

;Other thlngs belng equal,\productlon of food sources for
fish is a functlon of surface area, not of volume or depth
Further, the most productive»part of any lake is the shoal*
water‘zone:near'the’shore; “sﬁéii lakes have more shorellne

;in proportlonﬁto their arcas than do large ‘ones (Rostland,

e

' S
1952 46), ‘and large lakes on, the hleld are Charagterlzea’ﬁ’,

SRS R

very high snore developments,'"the relatlon of actual shore’

‘.t. s N A
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length to the minimum outllne that would enclose an area

HULHI €0 that of the lake" (Rawson, 1959:10) .. amall streams
arc probably more productive~per unrt ,area than large ones,

o
a

A .t more thaﬁérivers (Rostlund l95§:46~47)r

inalIy, this largc amount of grow1ng space"fis

CLiwoe by two speo1f10 cllmatjc effects. First, winter lasts
from treese-up to break- up under the water, longer than to

uu_U giriming of thaw. _Therefore the grow1ng season is -
o k. ‘ .
shortofﬂthan For terrestial plants (Rostlund 1952:68; Wynrie-

Edwards, 1932 3). ThlS factor is oompensated for‘somewhat,
'uy tle lonq hours of daylight in’the:summer. In this regardl
_the date of brnak up' is a crltlcal p01nt in that the earller
it oeturs, lhr more hours of radlant energy there are for

‘cquatlc syscems Consequently, forest aquatlc systems should'

e
LY

hv rlcher than those of the tundra. The seconQ effect 1s'

, .

Lhat the typlcqlly low temperatures, aqaln espec1ally on the

tundra, will retard growth and development although some

g R

spe01es have adapted SO .as to grow faster at lower tempera—-

LULGb.V Such species 1nclude the whlteflsh (Coregonus

c

lup ormls,-g, nasus, Prosoplu _Xllndraceum), cisco (C
artediibf and pike " {Esox luc1us), though not the lake tlouL_

(qglyelwnus namaycush) GWynne Edwards, 1952 2- 3 Rostlundyjj'
i'l9'52_:468);' AL S A

| The fvsh food.chain beglns w1th the phytoplankton
conta.ned Jn lakes ' The number of flsh therefdre depends

..on the amount of plan?ton avanable, among other factors;

v
N 3

/ _ | T S

R - N
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Despite the'couéter—balances to‘the cold climate, plaaktoh '
in thé Keewatiniis generally small in quantity, reflectlng
the harsh cllmatlc and u%yally ollgotrophlc condltlons

(Rawson, 1947: 54 Rostlund 1952.44).. The bottom fauna'suéh_

r

as crustaceans, molluscs, and insect larvae that live in the
ooze of ]ake<m7r1ver bottoms re similarly - affected since
they are llnked to plankton detrltus 1n their food chains
(Rawson, 1947: 54 Rawson, 1951:238).* fThe other major food

source 1is terresttlal insects, available“only in. summer,

though then in large quahtity ThlS relatlvely small resource,

base is reflected in the decrea51ng yleld of fish as one goes
‘northward: in Lake Athabasca, 1. 5 pounds of . flSh per acre
“were takeny 1n~Great Slave- Lake, 0. 75 - l.OO; and_ln Great

Bear Lake, 0.27 (Rostlund l952°47 68). These dlfferences

reflect also dlfferences 1n amount of nutrltlve materlals and .

zhe lncrea51ngly colder condltlons to the north. Northern
dflsn do tend to use thelr resources ‘with con51derable:
rbeff1c1tncy, however (Rawson, 1947:53).
There are twenty nlne spec1es of flsh representlng
rourteen families ln the study area (see Table 1). of these,
ixflve are actually so perlpneral that they can be- omitt edv
'thven are marglnal spe01es,_found in only part of the ‘study
aﬁea, especrally 1n part of the Mackenzae Rlvel system and
'tora lesser .extent in the Churchlll Rlver system Flnally,.

“there are thlrteen 5pe01es dlstrlbuted w1dely throughout the

—_— .

_ *Since fish” llVlng in rivers have little plankton on
whlch to rely, their food chain begins with other forms of
non- floatlnq algae aind these bottom organlsms. -
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Table 1

KEEWATIN FISH .

- Peripheral (5) o
Lake:sturgeon (Acipenser fulvescens)
Broad whize ish (Coregonus nasus)
Arctic char (Salvelinus alpinus)

. Chum salmon (Oncorhynchus keta)
- Fathead minnow (Pimephales promelas)

«

Marginal (11)- ' o :._\‘- i l/.

© Arctic lamprey (Lampetrg japonica) -
.- Goldeye (Hiodon alosoides) . o o
Inconnu (Stenodus-leucichthys nelma) S
" Northern pearl dace (Semotilus margarita nachtriebi)
Fathead chub (Platygobio gracilis) . '
Emerald shiner (Notropis atherinoides)
Spottail shiner (Notropis hudsonius)
White sucker (Catostomus commersoni) ,
- Trout-perch (Percopis omiscomaycus) » ' P
Ameiican yellow perch (Perca fluviatilis flavescerns)
stellow walleye (Stizostedion vitreum vitreum)

f*widesgread (13)

Humpback whitefish (Coregonus clupeaformis)
Lake cisco (Coregonus artedii) N
Round whitefish (Prosopium cylindraceum)
Arctic grayling (Thymallus arcticus)
s Lake trout (Salvelinus namaycush)
g$PNOrthern pike (Esox lucius)

- Lake club (Couesius plumbeus) :

- Longnose sucker (Catostomus catostomus) = : SN
Burbot (Lota lota) e Co o .
Ninespine stickleback {Pungitius pungitius)- _
Deepwater sculpin (Myoxocephalus quadricornis thompsoni)
- Slimy sculpin (Cottus cognatus) - - ‘
‘Spoonhead sculpin (Cottqs ricei)

L
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region.

Among both the. marginal and w1despread popula* 1ons,
the most 81gn1f1cant fish are the main plankton feeder, the
cisco; the maln bottom feeder, the humpback or common whlte;
\flSh -and the main 'piscivorous or carnlvorous spec1es( the
lake trout (Rawson, 1947:55; Rawson, 1951: 211-212) . %hese 7
typically form part of a dlstlnct offshore assoc1atlon of .
flSh found 1n waters from abut lO to 45 meters deep (33 -
150 feet), SO depth too affects. abundance of flsh sSpecies.
Long nose suckers, burbot, and sculplns are also deep water
flsh'(Rawson, 1951 :238; Rawson, 1959 29- 36) Clscoes and
sculplns are 1mportant "forage flsh " those eaten"by other

Inshore assoc1atlons are quite dlStlnCt‘ espec1ally
along rocky shores where grcat depths are encountered not

far out, strlctly llmltln,

fhls shallow zone. Typlcal

s»£c1es 1ndhde plke, grayllng, whlte sucker, perch,rgoldeye,
’and cll the small or forage flSh except the sculplns and

\.

c1scoes.‘ Twe.ypung of ‘MOSt of the larger spec1es llve in

"this zone, whlch 1s’generally under 10 meters‘(33 feét)

(Rawson, 1951:238; Rawson, 1959:29). . .

‘Apartial, simplified food chain for Great Slave Lake

*For spec1f1c 1nf0rmatlon'on these spec1es see
McPhail and Lindsey, 1970; -Wynne- Edwards, \1952; Rawson, 1947;
Rawson,  1951; Rawson, 1959; Rostlund, 1952 Harper, 1948;
Harper and Nichols, 1919; Fowler, 1948' Rlchaﬁdson, 1836
Hornby, 1934; Preble, 1908. S A

1»‘\‘ . .
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-would probably be characterlstlc for most of. the Keewatln,

subtractlng the fish not w1dely encountered It_1s graphi-
cally represented in Chart 3 _ . B , N
CHART 3

FISH FOOD CHAIN (Rawson, 1951:238)

phytoplankton

zooplankton clscoes ?m 7'»Flake trout
Co ) young fish | pike .
——%}détritus~ _small fish 2 burhot.
1 rwhiteflshi o ~1n”bnnu
3;—€>hottom organisms—— o PN_suckérs \:J : . Yellow waIIGYe..

Flsh are in turn_prey to some blrds arimammals.. For e&ample,

"in the forest they are an 1mportant pney for mlnk ano otter

as well as for. bears and some raptorlal blrds. “;,f'”

, -
,‘

7’Flsh are a s1gn1f1cant resource on two counts. first,
hbecause there are likely to be flSh everywhere there are
.sultable aquatlc habltats in both forest and tundra areas,

thelr dlstrlbutlon cross -cuts that of. the terrestrlal and

I3

_av1fauna - Secondly, there are a lot of flSh in the Keewatln

P -

simply because there are so- many lakes and . rlvers. ﬁven dis~
allow1ng a large percentage for stagnant shallow ponds with

no ‘fish), w1th water coverlng 10 = 20% or more of the land

“there is Stlll a lot of surface covered with water that is

IAA,‘,A.

sl

probably suﬁtable

A
V. @



©, CHAPTER 3 o N

THE HUMAN_POPULATIQN T

From,the above descrlptlon of Keewatln ecosystens,,
the question to be’ answered in. thlS sectlon is how its

'\elements can be used to hypothe51ze a nlche*for humans The |

-t

"L flrst step in the ecologlcal procedure, that of ecosystem

B

descrlptlon, has been completed the second step rnvolves :

: the examlnatlon of human adaptatlon. Jullan Stewara's super-

r1c1al 1nqu1ry into aborlqlnal Chlpewyan 5001al organ17atlon

was an early effort in. this dlrectlon. Harvev Felt'attemgted
| .

lthls analy51s for the Mlsta551n1 Indlans of easterj Canada‘h?“_;u

when he“set out "to reconstruct the pre*contact strateqy of

adaptatlon (1969 Abstract) based on a descrlptlon, much lrke

the precedlng one, of the boreal forest ecosystem What'hei ]f
. /’,
- ctually accompllshed 1s recapl ulated 1n the descrlptlon of |
-»a

Keewatln ecosystems,ftor he' shows only the dlfferent

-3

-resourtes avallable to a human populatlon at dlfterent staals

oo

of a succe851onal cycle characterlstlc of hlS forest system‘\

-

1n1t1ated perlodlcally by. flre He does ‘not show an adap ive.
i

strategy, unless one- assumes that the human 1nhab1tants/would
'elther remain w1th1n a’ burned area- for the entlre succe551onal

cycle or would relnhablt the area durlnq an earlv develooment

stage : leen the probablllty of starvatlon du 1nq!the Flrst

~

few years, the former 1s a' dubious orop051tlon, and there 1s

%
. *A niche, is. not only where somethlng llves, but also
what i~ s there in order to. surv1ve'(0dum, 1971 2347,

o

i3S

N
i1y
A

. ‘.
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_ A'for postulatlng the latter.t , e
. T s
I wouid now llke to . move one step further and use
B 8.

'thls descrlptlon to hypothe512e a p0531ble adaotlve strateqv

'

" for. the aborlélnal human 1nhab1tants. r!‘h argument I shall
S

use 1é basrcally that“because humans 1n the Keewatln must \

b”depend updn relatlvely small a@d to an. extent, mutually

¥

exclusrve constellatlons of resources, the ﬁattern of thelr
use 1§ predlctable or:- can be hypothe51zed - As stated in the

_1ntroductlon, the underlylng tssumotlon concernlnq the humanﬁé

i

'-populatlon 1s\that 1t was not alterlng 1ts environment

2
srgnlflcantly. As hunters and gatherers w1th a, relatlvelv

Ca

- v51m91e llthlc bone technology, thelr 1nfluence on their.
» ¢ :
habltat would be mlnlmal " The’ only p0s51ble exception’ mlght

-

‘7be dellberate, exten51ve burnlng . The effects of man-made g

! \.

"flres can‘not at thlS tlme be determlned ‘and’there,are no’
'data‘yet ONHburnlnd practrces,of hlstoric populations rn the
Furthermore,7we may assume that théﬁaboriéinal'

inhabitants. would have acted a._ carnlvores -and predators.
Humans are 1nherently omnlvorous,‘seeklng out both plant and
- anlmal foods;' Sultable Vegetable resources are scant 1n the

Keewatln,,because human dlgestlve systems are not adaptable

1 .

oto eatlng most of the Vegetatlon that sustalns the usual

;herb;vores, espec1ally vegetatlon found 1h w1nter.

N

Stands of seed bearlng grasses are not typlcal, nor\

i are the nutritious tuberous. roots whwch are found in more

‘,temperate reglons. Some roots' and lower stems of‘aquatlc
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plants are Eéible, andwsome lichens “can be used for feod if - .

they are Loiled into a filling if unsustaining.brbth

(Macken..  (orig. 18011, 1966:cxxvii). Probably the best
. ' . - : . . . /j - . .
kegetablevsourcé for humans would be berries,. which are
. : BTN RN
'available mainly in.thenlate summer “and fall, though some

species, such as cranberry, (Vaccinium vitis-idaea), do keep

their berries:throughdut the winter. Although berries could
o "f:,' . t J__ - .
be'stored'ihrough crying, they are not a protein-rich source-
7 b o . . . .

>

- L . ' > ) : N . y ' :
of food. Therefore one may assume that people living at a
hunting-gathering level of technology in the Keewatin*could

not have dependeaion'pldnt foods . to %nyfsubstantééi degree.
‘Ihﬁtead, they would have beén almost v Tly dependent upéﬁ
aniﬁél'resources——mammqls) birds; and r.sh--for the bulk bf=

their diet. This conclusion is supported by ethnohistorical
-qvidence. - . o E .

"Available Optiens’
N s g — e ‘ ' . . ) L . . |
There are .two factors which may be considered nrior

.

to evaluating how the anjmal resources could have been used:

Ks
:

' , i .
¢ first is the concept of ‘technoenvirommental advantage;

¢t
I oa
(%]

ssco;d/‘tne concept' of redundancy,”
: st . .
’ ' . ' . - -« Lo t, . .

. Tecnnoenvzronqental'acvantage refers 0. the ability
. - o S =~ o
recple toc maximize epnergy returns ir. terms oFf
o . K e Ut

nditure in the Zoeod cuest. The ratic -of calorie
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becomes more eff1c1ent ?Harrls, 1971 203 217)
b
The 1mpllcatlon .of the concept for Keewatln 1nhab1—

[

_'tants is that not all anlmals would have been eoually

de51rable as a food or . enerqy source.’ Anlmals dlfflcult to -

>

hunt would have to have yielded large quantltles of meat, "’

'whlle small anlmals would have to have been eas1ly cauqht to

mas than larqer ones, they: would llkely not be worthwhlle
RSy

T

‘.

warrant seeklng them Therefore carnlvores, usually small

/

hard to‘catch' and fewer in number than herblvores, would not

'

likely be de51red prey, w1th the poss1ble exceptlon of ‘black

'bears and grlzzlles. Instead it would have been to human

,

””advantage to have concentrated on the animals that turn the

. plant food into meatl/;he herblyor . Despltevthe fact that

small anlma{s such as mice qenerally have hlqher total bio-

. ’
Lﬁey.' The same could ‘be ‘'said for any anlmal smaller than a

sabbit or a g -ouse, if there. were a ch01ce of prey.

.

If one ellmlnates these smaller anlmals, and 1f one,

~

2
I

,_ellmxnates thosemspec1es marglnal to the area, such as the

' Thelr dlStrlbut10n~

s

woodland carlbou, wood blson, and several. fish seVeral

1mportant spec1e< are left Wthh are deplcted in Table 2. o

LS represented graphlcally in Chart 4.

There is a- llmvted number of pos51b111t1es or optlons
for exp101t1ng varlous spec1es by a human populatlon Wthh

could be based on the follow1ng anlmalS'“ on the tundra, th\

1

musk ox, carlbou (summer only) 'small game, and flsh '1n the_
forest, moose, caribou (w1nter‘only) small game, and fish. The

.category small game" 1ncludes the smaller mammals and blrds‘

I3

4
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listed above} although 1t could be expanded to .include some

of the still smaller anlmals that were ellm}nated from con-
&

'81deratlon The numben of spec1es comprlslng the’ small game

The varlous comblnatlons of the anlmal resources §
avallable whlch comprlse the huntlnq and flshlng optlons are
llsted in. Table 3. Based strlctly on the number of p0551ble
'comblnatlons, the number—éor—the_tuﬁdra<1s flfteen in the -
.summer and- seven in the w1nter, whlle in the forest they are,‘

oppOSLte, w1th seven. 1n the summer and flfteen in. the winter .

'(see Table 4). S o o

‘x

ThlS llst can be reduced in several ways. Flrst,
small game is often less avallable on the tundra in the
__winter due to m1gratlon out of the zone or to anlmals belng

“buried under a protectlve snow crust. The four w1nter

‘optlons that include small gamep7§3Y5 6, 7 ) could be dls-

-

“allowed for the tundra, maklng the total number of ‘winter

optlons only three (see Table 5).

w

Here the concept of redundancy may have appllcatlon.
lBy redundancy is meant ". .. alternatlve pathways. for |
surv1val" (Alland 1967 126) A food chain is con51dered
tenuous ‘and frange when . the loss of one of 1ts links could
; cause the death. of those spec1es dependlng on 1t, whereas

the loss of a llnk would be less threatenlng if there were‘.

»alternate optlons. _Recgndancy makes poss;ble "a certain"
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. e
PNy

JUCarlbou,
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~ Table 3. D L o
ANIMAL OPTIONS AVAILABLE TO HUMANS: ,;L
SHRUBBY TUNDRA - ANB LICHEN WOODLAND SUBZONES R
» ,\)f Q}f’
. Shrubby Tundra RN
Summer Options - 4‘]W1nter Options T A
*l:,Musk—ox *1A,Musk-ox - J . o ‘
*2 Fish '*2 "Fish . , . r
- *3 Small game *3 - Small game o ’
*4 Caribou 4 - Musk-ox & fish = = R
5 Musk-ox & fish- *5 Musk-ox & small game: -
6 Musk-ox & small game *6 Muﬁk -ox, -fish, & small game
7 Musk~bx, fish, & small *7 yFlSh & small game
. . gGame- . , R .
8 Musk-ox & carlbou &N
9 Caribou & fish ' ‘
;40 Caribou & small game .
i1 ‘Caribou, fish, & small. game
12 Caribou, musk-ox & fish
13 Caribou, musk-ox & small game ' o
14 Caribou; musk-ox, fish, & ‘ .
‘small game . ‘ oy
15 FlSh & small game
- , /‘ Llchen-Woodland
:'Summer Options ’ ~-W1nter Optlons .
: . Spea ' \
- *1 'Moose »Moose 'Lif"q R A Vo
%2 Fish .. C Fish.. . o : o \
*3 .Small game ) Small game Ty o S
4  Moose & fish Canlbouv S \
.5 Moose & small game - '
6 Moose,” flsh‘ & small “Moose & small game,
o " game .Mtoses; flSh .'& small game
7 -M‘QSe & carlbou

qou & flshﬂ _

bou & small game

) zﬁlsh, & small game
moose, & fish
moose, & small game
mpose, fish, & small

fCarlbou,

~ * =
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Table 4 '
L '
" ! s .
¥ N NUMBERS OF ANIMAL OPTIONS .
Season ‘Symmer . Winter
Zone
Tundra 15 -7
= ' : Ve
‘ Forest 7 15 -
3 ~ X -
y Table 5 g
= ’ .
CH S ) e - |
. % .., . REVISION #]: NUMBERS OF ANIMAL OPTIONS
. L
v 2 ').,
Summer . Winter D
s

>
- -7 15,
. :
o S v
‘r,'@ v 1
i S ! N '
3. ' _
= 2 W '
{, . . ")‘“w‘ '
‘. '.J.\ "\!"?'— . 3, “‘ . 7
A |
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ECarce resources. Ko 2is v o+ 1f periods of scarcity ares

_nto the annual cycle, ©f the human populatiens concerned.

T is an zalternate pattern that is regularly’ put 11to oper-
N N - -

&ation as soon as the ex1scence OI, or, potentlal for, a crisis "

is-perce;veo (Burcn, 1972:255). -

} o 1~na*d Lee supports theldea o1~ reaundqn y in talking

about a'generaT sub51stence stra#egy

Wherever *wo or more kinds of natural fopds, are

available, one would ‘pPredict that the popullation
exploiting them would emphasize the more reliable
source. We would’ also expect however, that the

//“eoplcrwould not neglect the alternative means of
subsistence {Lee ang DeVore, 1968:41). .

e
.

Lee's ccmment‘wi;l be returnéd'to in'the f&nal evaluatlon of

~ ARSI

'tﬁé bptions[ - For now, howeveL, the 1mplicatlo of :ﬂyAndancy
Por. tne human populat on is that it would be :mposc b2 to
‘rely ﬂompletely on one resource.‘ Tne unpredlctablllty of
‘animal resources in the Keewatln that was descrlbed pre-

W

viously should make—the appllcatlon of Alland's conceot clear.
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A ‘more extended cdomment in regard to flSh and why -
S
they may be ellmlnated as a fea51blt Single option might be

(appnooriate here._ Fish seem to be a spe01al case in that
/
« - .
.:they are a relatively stable, plentiful and easxly caught f
d)
* ,
resource a human populatlon might have focused on thlS

predictable, VWidely dlstrlbuted resource. Rostlund

suggests that per unit area, the. water undoubtedly produced_

more food than did the land" (1952:6).
Notw1thstanding thlS abundance,.fish are not a
reliable resource. In the first place, northern lakes are
not ‘rich f:’fish food so the fish have to be on the movelf
looking for it; Fish are likely to be unpredlctable in
their movements and distribution, at least 1n summer (Clarke //

1940:120) and'probably'in winter. Rarely is there such a
-
concentrated and locally dependable flSh population that '

permanent year- round settlements miqht be feasible (Rostlund
1952:30). f "There are . .. . times,wnen-the lakes and rivers

-

are. well: supplied w1th flSh oL " but “they are not capable

~of supporting a substantial 1nten51ve fishing effort"‘

(Clarke, &940 120). Although ‘Clarke was talking in-'terms of

1

commerc1a1 fishing, his comments can be apolied to people who

[

mlght rely on fishing for SubSlS vh{u31ng a relatively

prlmitive fishlng technolog?

*Winter ice= fishing requires-a- higher expenditufe of
‘energy than does fishing in open water, since one. must chisel
and keep open holes in great thicknesses of ice. .
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poor years for.-fish in even good spots (Harper,,l948 154)

~-

‘The sparse fish resources make p0351ble "flshlng outt a lake,l

! 1

taklng soymany flSh th&f the populatlon takes séveral y@ars
n
. to recover, although thls pos51b111ty is espec1clly related

to commerc1al operatlons. Samuel Hearne summarlzed the

_problem when he descrlbed the rellance he felt could be put-

on{thls optlon.. . )
. It is true, that few rlvers or lakes in those partsu
-are entirely destitute of. fish; but the uncertainty of «#
meeting with a sufficient supply for any considerable
time altogether, makes the natives’ very cautious how
they put their whole dependence on. that article, as it
has too frequentl been the means of many -hundreds belng
, starVed to death ([orlg 1795], 1958 47).
e ‘ ) _
"Small game“ might also Seem to be an’ exceptlon,
, ' ]
since as gﬁtegory it can- 1nc1ude several dlfferent anlmal
. 3 R
‘species. Like fish, they are all too unpredlctable and

'variable‘ln avallablllty to make rellance on them alone a.

'

feasible Strategy-. - Further, too many anrmalsvwould be
. . - . \~\ - .
required for communal feedlng. -

B 2

The 51ngle resource optlons can therefore be elimin-.

ated: for the tundra,'the summer OpthnS of musk- ox only, .

fish small ‘game, .and caribou (#1, 2 3;4) and the W1nter
options of musk—ox, fish and small game (#l 2,3). In the
forest the summer optlons of \Pose, flSh and - small game
(#l 2, 3) and the w1nter optlonslbf moose, flsh, small game,

-

'-Vand carlbou (#l 2, 3 4) are ellmrnated ‘ ’f"‘ ;fn

The number of remalnlng options is qulte small, w1th

,eleven summer opthps for the tundra and only one’ w1nter,

38
!
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optlon, while there are four su. mez optlons for the forest -

u

and elﬂvon w1nter optlons (see Table 6). The number of

spec1es 1r/olved is llsted in Table 6 1n parenthesesv(ducks,

-

’ a
geese, and swans count as one for thls purpose)

.Flnally, as comblnatlons of resources are con51dered

-~ .

/desirable, it mlght help to con51der th pse Opt%Ons that are

. compatible, that 1&.those that could be exp101ted 51nultane;

ously by people 11v1ng in one habltat ' Because of the

'
'

.\\nature of the ‘vegetation and anlmal dlstrlbutlon,‘all the

i

tundra oﬁtlons,'summer'and w1nter, are compatlble. The - L

./

su\\er optlons in the forest are compatlble 31nce the. small
game 1@ mostly that found in moose habltat.‘/For the/forest f
fln w1nter there are'three sets of compatlble resourCes, w;th
‘;ithe first and second ‘being. subsets of the thlrd. "The, flrst

1ncludes those anlmals orlented to successlonal vegetatlon,—:'ﬂ

f \
comprlslng comblnatlons -of moose, flsh ,and small qame e
: AV

;(optlons #5 6, 7 lS) The secgpﬂsaﬁcludes anlmals orlented o
to cllmax condltlons, comprlslng omblnatlons of carlbou,

"flsh ‘and small game (optlons #9 10,11, 15). The former,
C oo S
‘-1nvolves flfteen spec1es, the latter, nlne, w1thfthe dlffer—‘ ?f.'

7¥enfe der1v1ng from the small game tategorj (see Table 7) e

'

{Flnally, the thlrd set 1ncludes JOth succe< 1onaﬁ and climax °

optlons (optlons #8 12,13, 14 in 8ddlt10‘ to the precedlng

3ones) Moose and carlbou llve in mULUdllV exclu81ve habltats,
as. does the small game assoc1ated with each., However, thelr

A.respectlve,habltats~are interdigitated, an'erfeot Caused‘hy'

- ..

o . L=
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the small, local nature of fires; Both moose and caribou
o : P
e could therefore be hunted from one base, increa“ing tne, _
e , ‘ '
: "redundancy" of the system. The edge effect resultlng from

a

. " the mosaic pattern of vegetatlon would almost certalnly be

’ espe01ally 1mportant for a human populatlon since it doubles

'the potentlal optlons.

Adaptive Strategies

It is from these remalnlng 'sets of options that a.
J¢n prgbable adaptlve strategy or strateqles must be hypothes1zed

An. adaptlve strategy 1nvolves essentlally the yearly round
of subs1stence actlvrtles, the exp101tat1ve pattern.‘.There(’ -
. . . N 3

. are three questions that must be answered to complete this
* . '

s

part of tHe analy51s'

t M. . s
1. In which zone{would people live?
2y What options would.: they eXercise there? -

3. How would they»use these optionsé 3‘ I

Because an adaptlve strategy may 1nvolve dlfferent optlons at
dlfferent times of. the year and because of the strong seasonal

dlfferences in the Keewatln,_each questlon actually becomes

v - ~-

two, one for summer and one for winter. ‘The answer to the'

. questlon of where people would be located is of course . geter—
-
mlnéd by the optlons avallable to them in each zone. :

2 . . ¢ \

Winter Adaptive -Strategies - - 5 R

1

-

The ch01ce of w1nter locatlon is eas1ly deduced from'

-~

.theoch01ce of winter Optlons and spec1es in the two subzones

PR oo . - - i
b ) e R, . ! e
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" In terms of both options and species, the Lichen- ~Woodland
4
‘ Subzone:s far wricher than the-~ Shrubby Tundra. To. try to llve

\

on the tundra in winter would be reduc1ng the number of

,avallable alternatlves to an 1mp0551bly narrow margin for

%

survival. Also;'there' re fewer sources of fueil for warmth
\ .

»
and cooking. Hanbury” sald that "to penetrate thls country}

& Ll

'[tundra] in the dead of winter. would be 51mply to court

starvatlon"‘(l904 13), a not unreasonable appra’sal. .| There-
.,’

fore on can assume that the aboriginal: human popul tion must
;have llved in 2 LlChen wOodland durlnq the w:nte ;?’ One :lr“
must assume a. that in an area as 1mgoverlshed not only in
number of spec1es but also in the actual number of anxmals
,as the Keewatln, all mutually compatible optlons would have~
been exercised 81multaneously when p0551ble. Further, one_

would assume, follow1ng Lee. (above), that the populatlon‘

would empha51ze or orlent 1tself to the most reliable of food
' %

3.

*Hlstorlcally there existed a counter .to the arqument
presented here: the Caribou Eskimos llved year- round in the

adaptatlon developed either in. response to a temporary period
~of anime abundance inland or*as the 'result of the%*elimina-
tion of coastal p0551b111t1es, for whatever reason. Fither
-p0551blr1ty would have led to a .dependence on- the carlboh
and fish aspect of a Previous adathve strategy. Fd&ther,
by relylng on a srngle zone strategy in an drea characterlzed
by such fragile ecosystems, ‘the Caribou Eskimos would,
probai | have died out eventually or-would have relntegrated
coastal . Ssources. into. thetr adaptive strategy. Archeologi- -
callyv it does not. appear that Carlbou ©3imo culture had any -
grec c anthulty ! :

e

" . - . . . . ) o
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resources. 1In the forest the 'most rellable are caribou and

N ¢
fish, not moose or small qame (see below) » FlSh are probably
the most rellableVCC"’ i oy resource, but because they
cannot be relied}upon .+ 21 .mary resource, and because
animals. are needed\for . hides and bones as well as for

their flesh, caribou are the key winter game resource.
N s

Moose "are less treliable in the Llchen—Woodland winter

-

and consequently a 1ess fea51b1e resource because they are so.

few "in number compareditowgarlbou. -Large moose vopulations

jexistyonly where a region has a steady supply of Vegetatlon

~

in early succe251onal stages. It 1s qulte concelvable that

vat some p01nt in the past repeated burnlnq created enouqh

-

enough tlme to allow a successful mocse invesion of the

successional vegetation w1th good quallty.browse for a’long

, »

Llchen_Woodland Subzone. - The ev1dence now avallable

indicates, " however, that post fire browse is not usually

" that most suitable for'moose (Rowe and_Scotter, l973:458)f

and that most flres are small and locallzed Further, what—

ever sultable pasture is created by flres dlsappears qulckly

. by grow1ng out of reach " there are no nucleus herds" of ..

~ moose 1n the area to exploit it 05pencer & Chatelaln, 1953

5410 _ Therefore, moose were llkely uncommon 1n this subzone

until some t;me w1th1n the last century.‘ ThlS»cOnclusion'is

'supported by observatlons (P erson, 1955 36 43- Mercert and

<

oy

FGe

Kltchen, 1968 Preble, 1908 l?é- ‘Harper,. 1956: 75 Soper, n. d :

45; Banfield,,1951a:119; Harper, :1932:30; cla.rke,-.194q:2s;.

A

/ A': | . | .
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hornby' 1934 108) The small game associated w1th moose
would have been less rellable also in that’ not only do they
depend on cycles of succe551onal vegetatlon, but they them— R
.selves are cycllc as well.
._ ~ :The carrylng capa01ty of the land seems to bhe less
for moose than for carlbou, in addltlon.' The size of moose
populatlons .could never equal/that of carlbou even 1f ‘the
proportlon of cllmax vegetatlon to successional vegetatlon
were markedly different from that necessary -to support the
good sized caribou w1nter1ng herds of the hlstorlc past.
vHowever, there 1s not 1nformatlon avallable on- dlfferences
1n pounds of meat .per acre that could be supported so thlS.}
o apparent dlfference in numbers of anlmals may be mlsleadlng
| in.terms of car *1ng capac1ty

" The advantages of moose are that they may be more )
Aevenly dlstrlbuted than caribou, and in the’winter espec1ally ' /
they can be ea51ly tracked Or - run down. Moreove.., each moose h//
is the equlvalent of many carlbou in terms of welght Thelr /‘
overall small populatlon 51ze acts agalnst ch0051ng moose a"f%

a key resource, however, unless on& assumes that the human .
groups are themselves scattered and- small in size. Since‘

thlS assumptlon cannot be made, it is 31mpler to deal w1th

moose as an alternate optlon in terms of a carlbou onaented Ce-
1 L

stratng,.to be dlscussed later. -

 An Emphas1s on Carlbou

',.'= The ev1dence that moose were _uncommon in the Llchen-

-



103

4

Woodland means that carlbou are therefore the more plausible -
resource In the w1nter it-would thus be the cllmax set of
”optiOns (#9 10,11, 15) that would be preferentlally exercised,

leaving the succe581onal set (#5,6,7, 15) as an alternatlve

Also, at what p01nts would the alternative set of optlons,
also compatlble, be put 1nto use'> . o

»" The flrst factor to be con51dered 1s that carlbou'

between:forest and tundra and hithin each zone,' They also .%
change thelr routes and pastures.‘ "The vagility of tarandUS‘
individuals. and herd ensures that w1thout highly modernlzed\;
'mean% of conveyance,,such as alrcraft, snowmoblles, or'
weasles,’ humans cannot move w1th_the caribou"inlany
llteral sense" (Burch' leb 345), on a year-round ba31s.

It is nearly 1mpos51ble ‘to dog their paths at all
\seasons By what other strategy could thlS resource best T
exploited? A canny hunter would try to be wherever he most
cxpected the carlbou{to appear, Wthh is’ what Burch calls
the "head—vem-off -at- the ~pass” strategy (1972 :346). Carlbou"
movement 1 ec1ally predlctable\durlng the fall"' mlgratlon,‘
" when they. haverto cross major obstacles by fording lakes- and:

rlvers at locatlons such as narrows. Another strategy would'

be Burch's "search andvdestroy" technlqué wh'ch 1nvolves
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}relax‘ans‘start feeding in earnest. 'This period allows ﬁhemf

4
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actlvely seeklng out the anlmals in areas or at tlmes of the

Ly ' )

year when they are apt to be relatlvely sedentary or when they

Py

prefer a very spe01f1c set of env1ronmental condltlons, such

as at the helght of the fly season and durlng the coldest
parts of w1nter (Burch 1972: 347) Each strategy lS
reasonable at certaln tlmes of the carlbou annual cycle.

Con51deratlons other than strategy are changes in the
b

' phys1cal condition of the carlbou as they move trouqh thelr

<

annual cycle which are- 1mportant to people w1sh1ng to use

them for food and clothlng ~In late sprrng‘and summer'their

.\0)/

tongue and marrow. Insect harassment keeps them from eating*

meat 1s-ﬁean and stringy, w1thtlittle fat-except in the

prOperly, and they are at their lowest phys1ologlcal p01nt
durlng the August dispersal.’ Hanbury remarked that carlbou
meat in early August. "was’ wretchedly poor"” (1904 39). iAs

fall nears, 1nsects dlsappear, and the caribouﬂare;able_to

12 ‘\\

to form fatideposits. By thd time they reach treellne in

~their fall migration (end of August through September), they

are in fine physical shape (Kelsall, 1968 l3l 211) The bulls

are especially prfme then because they have developed a

"saddle, or depoullle, of backfat._ By the end of ; the ruttlng

A
season (end of October) they are again in poor condltlon @{

At thlS tlme, theyﬁemales are con51dered the better qame, but i .
the cows start show1ng the depoullle only towards the end of

the year, and never as’ much as the males (Plke, 1892 50)
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The condition of the hide also varies. Pike sug-

'gested that the best skins for "hair-coats" should be taken

from' the young caribou in July or August (1892 50), whlle
Hearne thought that late Auqust or early September was the
best - season_([orlg. 179571, 1958:32ﬂ127) Banfield explains

that the warble fly scars would have ‘healed bv early autumn

(195Lb 32) Also, by autumn the carlbou would be acqulrlng

thelr thick, warm, winter coats However, if hides are taken

too late——Hearne said- that mid- October was the last accept-

~able date——the halr would be too long and loose and would

-drOp off the skln ea31ly (Hearne[orlg 179571, 1958:127). The

;prlme season- for hides thus corresponds 'roughly with the

'prlme Season for meat; the fall when the carlbou are mov1ng

near the treellne or actually mlgratlng 1nto the forest,

Fall sees the convergence of many dlfferent elements -

relevant to sub51stence “ptions: 1t is the best season for

- caribeu meat and hides ~s well as the easlest time to 1nter—

cept carlbou, u51ng Burch's flrst strategy. _Ducks, geese, °

.and swans are mlgratlng ‘south. in large flocks, and berries

are in Season;- Moreover, it is- the season when whlteflsh

and lahe~trout spawn, though they are at their nutrltlonal
L. i .

r

“low whewrgpawnlng; Nevertheless,-great numbers'of.fish inl

good condition could be taken durlng the early parr ofltheir

»runs (McPhall and Llndsey, 1970 84,113,140; Wynne-EdwardsA:

1952 13,16 Clarke, 1940:120; Harper, 1948:167).. The

. Ccooling weather mlght'enable easier‘preServation of meat °
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through freezing, though raipy wWeather wouid make drying fish
and meat difficult. : -

- : .‘wy‘ . -. ‘ ‘\ ) , ffj}w ] )
What are the implications of these'cohsidgrétions‘for
a winter © aptive Strategy? The first is that thé”hﬁman,»”‘\\

predatérs"would try to make a large kil1l iq the fall fléte

be located near- the treeline, Or perhaps in‘the-ForeSthundra
. ) - . / . :

Subzone.. Caribou are especially €asy to kiil when they are

o a

. i . ) . I
swimming, and they can be Snared along the shore. A hunter :

for food.i They include'sm;ll game,.especialiy.migratory#ﬁ{
bifds,'éﬁd most‘importantly, fish, the mostﬂdependable %
sebondafy Tesource. It woulqg Sévréasonable to ekpect huntefs‘
.to‘wéit at ngrioﬁs thatVWould‘also'Supplygfish, at one part
of avlarge lake. There they éould élSo dry‘and freeze fiéh;
';ending survival if fhe éaribéu chose a different migratory

routé,that year.

\
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‘lwent. There would have been technological llmltS on travel

however Canoes in summer and slelghs in winter would have

,.b s

beeén the only forms of transportation bﬁfore the advent of

planes andg trucks | ~Canoes are impractical because of the
G
dralnage system which makes rivers virtually unnav1gable

w1thout numerous portages &hen they can be used canoes ‘can

pants. Moreover, at this time of year carlbou are crossing

waterways, not following them. Sleighs llkew1se are’ o_

_limited use.‘ They are restricted to perlods when there is.

\

"adequate snow cover,, .and they have to be pulled by elther

humans oXa dogs, assuming that the caribou were. not
domestlcated . .
Whlle dogs might be useful for pulllng slelghs or
carrylng packs and for huntlng, they could also be a con-.
ke
51derable burden 1n times of food scarcity unless they were
kllled for food Dogs can be turned loose to forage on small.

game un to a ﬁoint but thlS solutlon of abandonlng them for

“a.season would -be 1mpract1cal unless the human group travelled

:thelr supperof meat lasted. If‘the,fharvest“ had heen ©

the same route each year. For the most part, more than a few

ﬂdogs would probably be an extra burden ‘in terms of the

5

,technoenvlronmental advantage of the total system.

For those who.had had successful hunts, dogs would

not be necessary because their best course of -action in terms
Y‘“

of energy output would be to s y at 'the narrows as long’as

4

7
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-especially good, and if the.weather allowed Dreservaggon,'a{

group of oeople could conceivably-stay in that v1c1n1ty for’

much of the winter, although they could also cache meat and *

.continue moving after the carlbou, In any event,'at some

time they would have to camp long enbugh to orepare some of
the hides, not something easily done on the move.
The pedple who moved most in the winter would-

probably be those who had not:been successfulhln the fall

hunt, either‘hecause a few caribou had- passed their way or e

'because they had mlssed the mlgratlon completely. These

N\,
1nd1v1duals w0uld .be forced to move deeper 1nto the forest

scatterlng out in small groups to optlmlze thelr chances of

flndlng the carlbou that were also scatterlng at this time.

They would almost certalnly exerc1se the alternatlve set of . -
ﬂ’

optlons, huntlng moose, small game, and fish as well as -

caribou, thus 1ncrea51ng their resource p0351b111t1es and

, 1ncrea51ng\the redundancy of thelr adaptlve strateqy.l Thefr

,camps would consequently need to- be 1®cated in: ecotonal areas,

4

especially those near lake shores, Wthh would glve them

. potential access to fish and aquatlc rodents.' Camos mlght

also be located with an eye to good sources of . wood for

flres.‘ Carlbou can often be found restlng on lakes as well
Dogs would only be a liability for people who were short of
food and the people would llkely have to pull their” Slelqhs
themselves llmltlng the amount they could ha%l.

- .Late w1nter would be a perlod of scarc1ty and even‘”

starvatlon. January through March are the worst months for

o -
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fishihg because of the thick ice.JJCarlbou may be scattered
across a wide territory, or they may be massed in a few good
feéding areas, not neceSSarlly easy to locate. Further, thty
. are much“harder to hunt when they are in small groups or when
it is very cold (Burch 1972:361). Even pe< le who did well
in the fall hunt and throughout the early W1nter mlqht be'

runnlng short of food by this tlme. In February and-

preparatory to sprlng m1gratlon ThlS tlme their movements
are far less predlctable because thev w1ll leave the forest
from wherever thelr w1nter movements have taken cnem. - Even :-K
if the land 1s ‘in thaw, the lakes and rlvers are Stlll frozen,
ylmpos1ng no water barrlers to funnel their mlgratlon. The *
carlbou walk along the lakes .when they are orlented 1n the
dlrectlon of the calv1ng grounds

During late w1nter the human populatlon—would'

o

' probably move toward the treellne also, 1f they had: not N

|

w1ntered there, whlle searchlng for carlbou and other game.

chough caribou would agaln be 1n large herds, one would
arc101pate flndlng the pe0ple spread out along the edge of
the woods, hoplng to 1ntercept somenanlmals. With fish 1n o
short supply, there,would be no abundancefpf‘rood'to;allow;
'large numbers of people to congregate in one.place untll

after a large klll had been made. There would be ‘an

_'espec1ally heavy ﬁellance on the small game optlon, and this:

H
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«

time would be when people would certalnly be exer0151ng the
'succe551onal set of optlons 1f they had not already been
d01ngg§o before ‘ s

lpng as the land remalned frozen, people would be

o able to move about falrly freely. Durlng sprlng thaw, they S

would be restrlcted to hlgh grounﬁvwhlle the carlbou contlnued
v

to move ‘out of the woodlands a“ rf them. During this.

perlod one of the most 1nportan£”sources of food would\
probably be the returnLng migratory birds, fat»from winterlng
in more_southerly regionS‘ The end of the\thaw and break up
would find the. female carlbou and young carlbou far out on
the tundra, nearlng their - calv1ng grounds, and the males
1would remaln behind them closer to- the forest. By the end
_of mlgrat»on, 1f not before, carlbou have lost thelr fat
:dep031ts (Kelsall 1968 41) Both megt -and hldes are 1n poor

COndlthn for consumptlon until the follow1nq autumn&

a

Summer Adaptive Strateqies

-

The w1nter adaptlve strategy has covered fall and
sSpring strategles too, w1th the fall strategy the key to the
‘w1nter act1V1t1es whlch follow it. The sprlng strategy may
be one key to the:- ‘more complex problem of summer strategles.
Analytlcally, summer 1s a complex season in that both ZOnes
appear to of fer about the same number of spe01es and
'y:resources. The tundra offers the greater number of optlons,
'but the forest can be expected to be rlcher in numbers of.
:Ianlmals.y.Therefore both tundra and forest should be.

s . ‘

o - T B A(’

<

o
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con51dered ‘as poss1ble locales for human occupatlon. ‘The

L3 P -

alternatlves are. (1) that the human pOpulatlon could con- .

tinue follow1ng the Ca.rbqu anl move out'onto the tundra fork-

*

" the summer, or +2) that they could stay w1th1n the forest.

A human pOpulatlon that chose to" stay wnthln the

v

Lichen- Woodland Subzone would be,faced with many of the samef‘

_ problems as a group ‘who chose to exerc1se the w1nter succes-

51onal set of optlons only, the most 1mportant of which 1s
'/

that the number of“herblvorous anlmals avallable would depend

on the amount and type of succes51onal vegetatlon.h However,
flSh ‘would be plentlful and readlly‘avallable, Wthh could
offsét animal shortages; Therefore flSh would be the most

reliable'resource,‘and human movement in the woodland would

.

tend to be orlented toward flshlng lakes. l _‘ ;_

[ ,

Large and/or very good flshlng lakes could concelv—

ably support large cEncentratlons of people, but not - cf

- i

permanently. One would expect that small ‘1mpermanent groups-

,“would be a more usual pattern. ﬁﬂth people stayln? at a lake

7
T

~ for -as long- as the flshlng remalned good. This Dattern would

change in the fall w1th people_ﬂovlng toward the tundra or»

J;perhaps into -the tundra frlnge tce in= ercept the carlbou,
mlgratlon ‘at varlous p01nts. S, _ v

A populatlon that-followed the caribouv4nto the o

tundra. after the end of sprlng thaw- would have access ‘to

| A

'vsmall game, espec1ally birds and thelr eggs, and to flSh,

1n the/forest. Furthermore, they would have access to not

. .
L ' t
' . .
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py

‘one but two large herblvores, carlbou and musk ox. Carlbou

“.meat is very poor food durlng the summer, ‘and the people

- .would probablv 'eqoﬁt to flSh ‘small game,‘and'musk—ox for

¢

an important art dy.the1f‘dlet. By follow1ng the carlbou
- during thlS season they would have a falrly good 1dea about

f'the mlgratlon route they mlght expect them to take ln the

u

A\fall As the carlbou began to form thelr fall mlgratlo%

herds, they would be better able to anthlpate thelr move-."*d

o

ments so as’ to statlon themselves at a good flSh lake wnth ;-“'
. ~ N

a carlbou 04p531ng where they could take large numbers of
both ThlS latter summer strategy could support large groups‘

of people on’ the move most of the tlme, or. small ‘statlonary

) groups. A o <7 e ;_.w L @

Both strategles Seem fea51ble.; The dlfferences
between the tundra and forest are grobably not 51gn1f1cant
in that summer 1s generally a season of. relatlve plenty
(compared to W1nter) in both reglons. Spendlng the summer,
"ron the tundra seems’ to be de51rable for three reasons.
flrst if a populatlon had hunted the carlbou throughout
the Wxnter, when sprlng came they would be | ln locatlon and
be able to follow behind them. : ;//\\\\;wn

Secondly, there 1s ‘the ' emphagls placed on the’ essenr'
téalffall caribou’ hunt._ it woulé be adaptlve to follow the
. / o N
ribou throughout the summer so as to know about where they

. b L
would be in tne fall. The carlbou are not travelllng T

ca

e

espec¢ially rapldly ‘in the summer, and a. group of people

should be . able to keep up w1th ‘them.
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j’nally,vlarger numbers of people could be supported

_more successfully if: they used the resources of each zone
for only half the yearnrather than depending upon them for

the whole year. In other words, the carrylng capa01ty of

the and for human predators would be greater if. they were .

'I;mlgratory. Even if they werg relying on different reSOuroes'

R

during the different seasonsh‘there would still be some

- resource overlap, egpecially of fish.

'

" On the other hand‘ there are ‘two good reasons for
Spendlng the summer in the forest The flrst 1s that the:

number of anlmals is geater, and the second is that it would'

be less costly in energy expendlture to stay put in one or a
-‘few camps than to be contlnually on the move follow1ng the
"carlbou. The main, problem wrth this strategy would be, that
it would make the fall carbou hunt more rlsky

. 'Because of thlS problem ,I would quess that the ,n

preferred Summer ad Jtlve strategy would be to follow the\
~- © .
carlbou on to the tundra, returning to the fcrest 1n‘the fall,

°

a pattern of parallel annual mlgratlons.x Neverthele“,

remalning in the forest would be a fea31ble.s_rateC/. There--
fore the questlon of whlch strategy would be adopted can be

o ~ s

at . best only partlally resolved

'Summary:’ Two Ad/ptlve Strategles

» To summarlze,'there are two - fea51ble adaptlve

Astrateqles that could haVe been adopted by the aboraglnal

human populatlon. Both share the same w1nter pattern,'

o
-
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relying on caribou‘ébr the'duration of the i.ter, when
possible.v Relying on caribou implies that ot the same time
there were alternative food sources, espeCially fish in the
_fall and small game in -the pring,as well as moose throughout
the winter. Fall could be an espec1ally productive period g
in that lt was the peak peyidd for both hunting and fishing. )

These alternative resources'could be considered support

i - . rf-‘ ‘
¢ - . . e

.strategles. e

°f' The two strategies differ ‘in their summer patterns.
one . lS that of mov1ng onto the tundra follow1ng the migrating
oy

caribou. Caribou may not have been the most de51red prey at
that time, but they would have oriented a group's movement
while they sought other game, especially flSh small game,

: and muskfox. A group mov1ng mith the cariboé wouId ‘be in the
best positiOn to intercept a herd in its fall migration.

- The alternatlve to summer on. theatundra would be to
spend 1t around a flSh lake or a’ series of fish lakes in the
forest hunting small.game,and moose. The group would then,
have t 1ove in the fall to where they antlclpated flnding
the migrating caribou.' This summer strategy would have been
far more sedentary than the former. Such a sedentary pattern
foreshadows later fur trade adaptations that 1nvolved summer
concentrations of people in the.Vicinity of a'trading post /
in,the_forest.: | e |

.vaooked at more broadly,'these two adaptive strategies
' are‘themselves-variations on‘a more inclusive single strategy

Q

N, -

&
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that- encompasses all p0551b111t1es to prov1de greater flex-
1b111ty and max1mum redundancy in an area characterlzed by
an impove- 1shment of resources. Tt would be maladaptlve for
a human populatlon to restrlct 1tself to only one of these

rrpos51b111t1es Instead one might expect to find- both

'strategles followed at dlfferent tlmes.' 1

: . H
Demcqraphic Implications . 4

K ' \

These two sub51stence strategles suggest parallel.

.demographlc dlstrlbutlons Fall would be characterlzed by
large aggregates of people waltlng for the carlbou If the'
hunt were good the group might be. lone lastlng, 1f huntlng
and flshlng were poor, it would break up- into smaller unltsf
_to cover more terrltory and maximize chances of flndlng game
throughout the: w1nter. Sprlng was agaln probabl 2 time of

&
.dlspersal and of sllm resources, correSpondlng to small

™

social unlts,
o The tundra would prov1de a number of alternatlves
fox erp101tatlon in the summer. people could llve together
in small or large groups as they pleased though.largevgroups
could probably not have been sedentary. The local‘food"
supply did not 1mpose a group size, in other words.
Spendlng the summer in the forest, on the other hand
would p0551bly force people to llve in reasonably small
groups 51nce thelr main resource woul~ be fish lakes and ‘
“‘Tﬂnﬂzﬂmnrﬁnnﬁxms—eeuld_ﬁlnd in the VlClnlty.v_A large f;sh.'

lake could support ‘a large number of people, ar:i’'large groups
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could coileotdfor fish runs, but the - usual pa tern would
llkely be one of small units of people unless there were
’enough moose in the area to support large gatherlngs.

Ohe further demographlc 1mp11cat10n pertalns ta

ot

.-general grouplngs Qﬁ_people'WIfhln the entlre reglon. If

the ' aborlglnal 1nhab1tants were oriented toward the carlbou

°

on a year- round ba51s, they would have been oriented toward

one of three separate caribou populatlons. Kaminuriak

.Beverlyp.or Bathurst. The effect of this orlentatlon would

have been to d1v1de people 1nto three correspOndlng reglonal

‘populat10ns. The same 51tuat10n would. have been the case

‘for people who stayed in the forest durlng the summer, 51nce
they would have to be in’ strlklng dlstance of one or the

other populatlons durlng fall mlgratlon.

v
'
-,



CHAPTER 4 - o

CONCLUSION
. A“_' ’ V
A major problem in Northern Athapaskan studles has

been that the aborlglnal llfestyle may have changed raoldly
'in response to contact- w1th Eurépeans and the +1r trade.
'Because of the lack of early, 1ntens1ve h storlcal documenta~’ @ﬁ
dtlon \1t has been v1rtually 1mposslble to dlstlngulsh pre-
contact cultural traits from .those of th post- contact : f/ﬂ
.perlod Athapaskanlsts have elther ignored this oroblem or,‘§ |
_worse, have confounded 1t by regardlng the aborlglnal culture-
as 51mply an earlier manlfestatlon of. that of the ethnb—

graphlc present:, The purpose of thls paper has been to shoW‘
that at least some bases of akprlglnal Dene lifestyle could

be hypothe51zed by examlnlng man-env1ronment relatlons,
developlng "a fodel of probable pattern of resource use based

on the 90351ble adaptatlohs to the varlouE ecosystems .. -
(Intro. p. 5)- Such a model Would represent sométhlng .

81mllar to Steward ‘S "local potentlalltles" resultlng from
'"'the 1nteractlon of env1ronment, exp101tatlve deV1ces, and
soc1oeconom1c hablts'" (Steward in Harrls, 1268: 659), in

other words,,the adapthe strategy. The oattern of resource

- use or "'the ex1genc1es of. maklng ‘a 11v1ng'" (Steward in

\,Harrls, 1968 659) determlne to a certaln degree or at least

set llmlts on demographlc qrouplngs and the yearly round of

117



'118,'
' movement .

| The flrst step in deduc1ng the local. ootentlalltles
ilnvolved an examlnatlon of the vegetatlon, {euna, and the
factors affectlng thelr dlstrlbutlon. People 11v1ng off the
land must have had a commonsense understandlng of 51gn1f1cant,
‘environmental ‘features. Therefore to ignore. this part of
"such a- group ] culture would. be to make an economic analvsis
‘oni/n analysrs of adaptlve strategy abstract to the.exclu51on
of local and regional varlablllty (501ent1f1cally this

o

var1’11 Zlity is constantly demonstrated by‘thls study)

3

The relatlonshlp among phy51ography, cllmate, vegeta-

tion, and fauna can be deplcted graphlcally, ‘as in Chart 5.
. . C

' CHART _5
- N

Interrelationéhips:_Ecosystem Components

’phyaeography~501l

; t : veqetatwon
/\, \J/ % \
climate . - >

> herbivores é&—)carnivores

A_poOr substrate for plant'growth and “the extreme temperature
seasonallty of-the reéion determine the Keewatin's»three
vegetation subzones, the Tundra, the Forest Tundra, and the
Llchen Woodland. -Each is composed of a number of - plant com—i

munltles chara%terlzed by dlstlnctlve fauna. In‘other words,

\‘?Eﬁﬁrxs\a\blotlc communlty or biome. ..

Even ;npthls relatlvely;uncomplicated.area,_the
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éitternlng of vegetatlon and fauna is quite 1ntr1cate. On

I U

the tundra, the various plant,communltres are dlstributed‘in
mosaic fashion[ Consequently, they and' the animals dependlng
on them are character17ed by this 1nterd1g1tatlon, and there.~
are no reglonE or zones restrlctlng animal, 1ocat10n. The
1mportant resource anlmals of the tundra 1nclude the musk ox,
the barren- ground carlbou (summer onli), small game,
. v especially blrds (malnly summer), and several spec1es of flsh.
In the forest the vegetatlonpls leldel,lnto_two.
discrete, interdigitated categories, one containing'climax
plants and’the other, successional plants.. Cllmax$vegetation

is typlcally spruce llchen or pine- llchen forést \hich'”'

’ \\. . L
: barren—ground‘carlbou 1nhab1t 1n the w1nter.v Fish épd some

small game can also be found in cllmax reqlons. SuCCessionalp
vegetatlon is characterlzed by plants such as grass, gerbs,'
shrubs, and young trees,vesp;c1ally the de01duous blrch

aspen poplar, and balsam poplar. It supports a spatlall
dlstlnct conflguratlon of anlmals- moose, much small game

and flSh. Although moose 1s ‘a spec1es typically assocxateﬁ

w1th the success1onal vegetatlon, espec1ally w1llows, these!
are not necessarlly related to post- -fire succession. Mooseﬁ\n
,seem to have been uncommon in the Llchen—Woodland Subsone \
untll the’ last century for reasons that can only be hypothe—
51zed not clearly determlned.

The second step in thebanalysis'in&olved’deduciné

the posSible ways ,a human population could use the resources -

~
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found within the habitats, In the Introductlon some: general

parameters for the human ‘population were establlshed namely,

~

that they were prlmarlly hunters and fishers operatlnq at a
'llth1c~bone level of technoloqy. For these people, ‘there are
‘two adaptlve strategles that seem most feaS1ble.
The winter strategy is based on the premise that at

that season people must llve in the forest 51nce the tundra
- with 1ts harsh cllmate presents too few resource optlons for
survival. The fall adaptlve strategy is the key to the
winter. pattern, 81nce durlnq fall the most loglcal resource
to exploit is .. massive caribou mlgratron 1nto the forest« -
gasnthey‘cross lak s at narrow places; At this time the.
caribout meat and hides are prime, and't;e animals are both
numerous and easy to'hunt. FlSh would be a necessary
complementary resource, ensurlnq survival 1f the caribou
hunt were poor. hls-strategy would allow and encourage thel
lycongregation of l:rge‘numbers'of people.‘ |

| There are two possr/;lltles for w1nter,»each varlants
rof a basic str;tegy based on” an orlentatlon to the barren—

.ground carlbou.. Those people who had had a. good fall hunt

might remain at or near the klll s1te, since they lacyed the

~.
‘

hcapac1ty to transport the wealth of meat and hldes they

could accumulate. Conversely, pezple who had had a poor fall‘
'hunt would haVe moved farther 1nto the- forest looklng for
'the carlbgh ThlS 1atter group would exer01se add&tlonal

.optlons, hunting small game, moose, and fish as well as =
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- N
cafibqu; Peop;e practicing both variants would probably’be
hunting sma1l} game,heavily in late wintér and spring, times
‘of resource Scarcity. Though.péople.might'still'be‘foriowing

" the céribou,fthere would be less certainty oflfinding them}‘

“Therefore, in winter and Spring smaller sociﬁl units woﬁld‘;

o
a

bé.adaptive. . B : ‘ 2

The winter season offers little choice to hunters in’

terms of adaptiye stfategy; In’Summer, on the other hand,[. ':b

there are two distinct choices, both feasible. The first

involves_a group's continued;orientation toward the caribou,

Prey such as fish, small game, and muskva’migﬁt'haVekbeénffv

more desirableQ Social units_could be'either largé.or small; - -

Should a group chbésevto stay in the foresﬁ‘forﬁtﬁéfafﬁ
summer, they would be able to"fiSh'and"to hunt small géméi~' :
. T L Sy

'(including“game birds) ang moosé; ‘They would be oriented '

toward fish_primarily as their moét’reliabig'resoufce. They”"  8

summer Straﬁegy, énd £heir.éocial units would likely.be-éma%i.
- -'.The'emphasis in this bPaper has been on the economié;
“‘”habiés" tﬁat might have been necéssitaﬁed'or‘limited.by the R
.resOufces_of.the area; The SOCial "habits;" the‘othér part

of Steward's "socioeconomic'habits,?-have‘rem@ined unknown:
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although they were certalnly most 1mportant in’ medlatlng
between the alternatlves. 'Samuel Hearne S Chlpewyans were
follow1ng carlbou on a year-round basis, yet‘they cougd have
stayed in the forest in the summer just as ea51ly ThlS
pattern d1d in fact occur with 1nvolvement in the fur trade.

Be51des 1ts more obvious function of predlctlnq

habltatlon or kill sites, this paper snould -show that one

cannot simply extrapolate from natural hlstory data or from

fthe hlstorlc perlod backwards in time. Because/a degree of

-fch01ce was present, the aboriginal 51tuatlon cannot .be 31mply

‘1nterpreted fron ethnohlstorlcal data. Even 1f 1t could he

a

,assumed that the 1mmed1ate ancestors of the contact popula-

» tlon had the same values as post contact Chlpewyans andv

Yellowknlves,\lt cannot be assumed for much older populatlons,

who llved w1th the same poss1b111t1es. o
In conclusron,.then, it is poss1ble to demonstrate
p0551ble adaptlve strategles and some of thelr demographlc

consquences W1th1n a certaln degree of probablllty In ..

4other words, a range of poss1b111t1es for a” human populatlon

1

’ can’ be established given the nature of the env1ronment.

3

These p0551b111t1es should encompass most actualltles. The

)

ffuresult of cultural medlatlon, must be determlned by other .

'
il

' means, however, u31ng archeologlcal and ethnohlstorlcal data

to resolve the problem once the underlylnq 00551b111t1es are

known.' o Q;\Q

*"(/_)‘ ) v

R B
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APPENDIX A
KEEWATIN. ANIMALS: BIBLIOGRAPHIC -REFERENCES
I.  MAMMALIA

Insectivora

Family Soricidae

1. Common masked shrew (Sorex cinereus) : Harper, 1956:
R 11-12; Soper, n.d.:11. . : ‘

2. Arctic shrew (Sorex arcticus) : Soper, n.d,:ll-‘

3. Tundra shrew (Sorex tundrensis): Preble, 1908:246.

4.  Pygmy shrew (Midrosorex hoyi): Preble, 1908:247. -

fLagOmorEha

Family‘Leporidaé' o v

.k

1. ShOWShde hare (Lépﬁs‘americanué): ;Harper, 1956:16;
‘Harper, 1932:29; Soper, n.d.:15; Kiris, 1959:47;:
Hornby, 1934:109; "Shelford and Olson, 1935:39.

2.”'Arctic hare (Leéus arcticus): Harper, 1956:13-14;» :
- Harper, 1932:29; Soper, n.d.:15; Preble, 1508:207.

Rodentia a

Family Sciuridae
1. Hudson Bay chipmunk (Eutamias.minimus hudsonius).:

Banfield, 1951a:117; Soper, n.d.:19; Preble, 1908:
" 16. S o :

2. Parry's ground squirrel (§E§rmophilus undulatus parryii):
- Harper, 1956:17; Banfield, 1951a:116. - ‘

. 3. Red squirrel (Tamiasciurus hudsonicus): Harper, 1956:
18-24; Harper, 1932:27; Banfield, l951a:24,ll7;
Soper, n.d.:20; Shelforg and Olson, 1935:393;
Fairbairn, 1931:159; Kiris, 1959:47.
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Family Castoridae

-

. : \ : )
4. Beaver (Castor canadensis canadensis): Harper, 1956:24;
'Harper, 1932:28; Banfield, 1951a:117; Soper, n.d.
20-22; Preble, 1908:194-195; Pennant, 1784:103;
.Larin, 1959:156; Hewitt, 1921:232.°

Family Cricetidae - o .‘ o , | . "

5. Arctic white‘fooﬁed mpﬁse (Perdmyscus maniculatus
borealis): . Harper, 1932:28; Fairbairn, 1931:159;
Preble, 1908:175. : o

6. Boreal red-backed vole (Clethrionomys gapperi): Harper,
' - 1956:29-35; Harper, 1932:28;. Soper, n.d.:26-27;
Preble, 1908:178-179; Elton, 1942:448.

7. Tundra red-backed vole (Clethrionomys dawsoni): Soper,
.:26; Banfield, 1951a:118; Preble, 1908:180-181;
Pitelka, 1967:162. - ; '

oy
8. Mackenzie spruce mo.se KPhenacomysvuhgava mackenzii) :
: Harper, 1956:35-40; Soper, n.d.:28: Dreq}e, 1908&2?

9. Meadow vole (Microtus Egnnsylvahicus): Harper,
43; Banfield, 1951a:118; Soper, n.d.:28;
1908:186. ' ‘

10. Chestnut-cheeked vole (Mlcrotus xanthognathus) Soper,
-:29; Preble, 1908:188.

11. Muskrat (Ondatra zibethicus albus): harper, 1956:43-45;
' Harper, 1932:28; Banfield, 1951a:119; Soper, .n.d.:
29-30; Preble, 1908:19.1-193; Fairbairn, 1931:160;
‘Shelford and Olson, 1935:391; Hewitt, 1921:232;
Keith, 1963:43. : - B

12. Brownblemming (Lemmus trimucronatus trimucronatus) :
' Harper, 1956:29; Soper, n.d.:26; Preble, 1908:181;
Pitelka, 1967:153,160. o

" 13. Northern bog lemming (Synaptomys borealiS):‘Preble/ 1908:

\ ~183. .

14. . varying lemming (Diérostonyx groenlandibus): -Harper,
1956:25-29; Banfield, 1951a:117; Soper, n.d.:24-25;
Elton [orig. 1942], 1965:440; Pitelka, 1967:153,160.

Famlly Zapodldae

15: - Hudson Bay jumang mouse’ (Zapus hudsonlus ‘hudsonius) :

jl\\\ Soper, 31 32.
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Family Erethizontidae

"lé. Porcupine (g{ﬁthlzon dorsatum dorsatum) Soper, n.d.:32;
Preble, 1908:197; Shelford and Olson, 1935:390.

Artiodactyla * ¢

Family Cervidae

1. Moose (Alces alces andersoni): Harper, 1956: 75 Harper,
1932:29-30; Banfield, 1951a:119; Soper, h.d.:45;
Peterson, 1955; - Preble, 1908:130-134; Hornby, 1934:
'108; Shelford and Olson, 1935:384; Clarke, 1940:28; -
Hewitt, 1921:53; Fairbairn, 1931:159; Spencer and,

pChatelain, 1953. ' '

2. Eaétern woodland caribou (Rangifer caribou): Harper,
1932:31; Preble, 1908:135; Clarke,'l940:30.

- -~ Barren-ground caribou (Rangifer tarandus): Banfield,
1951b; Harper, 1955; Kelsall, 1968; Parker, 1971,
1972a, 1972b; Burch, 1972; Thomas, 1968; Preble,
1908; Formozov, 1946:131; Pruitt, 1959.

‘4. Wood bison (Bison blson athabascae) Preble, 1908:143;
: Hew1tt, 1921:114-131. ST :
. » O
. 5. Barren-ground musk—ox (OVibos'mdschatus-moschatus) ;
Harper, 1956:78; Harper, 1932:35; Soper, n.d.:47;
‘Hewitt, 1921:90-99; Preble, 1908: l§p, Hornby, 1934-
'107; Pennant, 1784:10. _ '

Carnivora a\ : . : .
_ . . . o

Family Canidae ‘
‘1. Tundra wOlf'(Qé:Z; lupus hudsonicus) : Harﬁér; 1956:47+

v 51; Banfie;d, 1951a:116; Soper, .:34; Clarke,
1940:36; Eornby, 1934:108; Preble, 1908 213' " ,
Hewitt, 1921:225. : - o . ' N
2. Timber wolf (Canis lupus griseocalbus): Harper” 1932 26, _
' Soper, n.d.:34; Preble, 1908:211;. Shelfbrd and =
Olson, 1935-387; Hewitt, 1921 225. \ o S

/"'

3. Arctlc fox (Alopex lagopus 1nnu1tus) Harper, .1956:57-~
- 59 ‘Harper, 1932:25; Banfield, 1951a:114; Soper,
d.:35; Clarke, 1940:35; Preble, 1908:217; Hornby, -
.1934:108; Hewitt, 1921:228; Keith, 1963:47; Elton,
1965:272. » . S . t
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Red fox (Vulpes fulva regalis): Harper, 1956:59-60;-
) Harper; 1932:25; Banfield, 195la:114; Soper, n.d.:
35; Clarke, 1940:35; Hornby, 1934:108; Preble, 1908:
'/315—216;~HeWitt, 1921: 222-223; Keith, 1963:47.

Family UrSidqe

5.

6

Family Mustelidae

7.

10.

11,

12.

13.

Black bear (Euarctos americanus americanus): Harper,
. '1956:61-63; Harper, 1932:22; ‘Banfield, 1951a:114;
" Soper, n.d.:35; Preble, 1908: 220; Shelford and
Olson,-l935:387;vFairbalrn, 1931:; 160; Hewitt, 1921:
232. . ‘ S -

Andprson S grizzly (Ursus andersonl) Harper, 1956 64
. . Harper, 1932:23; Banfield, 195ia: 114; Hewitt, 1921:
¢ 107-108; >reble, 1908: 224; Hornby, 1934:109. Co

!

Pine Marten (Martes amerlcana abletlcola) Harver, 1956:"
- 64-65; Banfield, 1951a:116; - Soper, n.d.:36; Preble,
1908 234;, Clarke, 1940:33;' shelford and Olson, 1935:.
393; Fair®airmy-_1931:160; Pennant, 1784:77; Larin,
'1959’%$A-M 5; Elton [orig. 1942], 1965: 273; Hewitt,
1921:228; Keith, 1963: 50; Hawley and Newby, 1951:182.

Flsher (Mates pennantl Pennanti): Soper, n.d-. : 3¢
Shelford and Olson, 1935: 391;. Preble, 1908:2 8;
 Hewitt, 1921:229. ' : : ‘

t

Richardson's weasel (Mustela ermlnea'richardsoﬁii)
Harper, 1956 65-68; Harper, 1932:23; Banfleég//lgsla:<

116; Soper, n.d.:36; Shelford.and Olson, 19 391;
Preble, 1908 231-232; Clarke, 1940:34; Fair airnd,
71931:160 Elton,[orlg 1942], 1965: 448. :

Least weasel (Mustela rixosa rlxosa) Sober,‘n{d.:37;
Preble, 1908 234, )

I . SN

‘Mlnk (Mustela vison lacustris): Harper, 1956: 68-70;

Harper, 1932: 23; ‘Soper, n.d.:37; . Shelford sand -Olson,
1935:391; Preble, 1908: 229l Hew1tt 1921.230,
-Keith, 1963:50, 67.

~ Wolverine (Gulo,gulO'luscus): :Hafper,'1956 :70-713 ¢

Harper, 1932:23-24; Banfield, 195la:116; Soper,
-:37; Preble, 1908:239; Shelford and Olson, - L
.1935:387;»Hewi¢t 1921:232; Hornby, 1934:108.

Skunk’ (Mephltls hudsonlca) Hérpef, 1932524; Preblé,
-~ 1908:227. o ' . ’
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14. Otter (Lutra cahadensis preblei): Harper, 1956:71-73;
Harper, 1932:24; Preble, 1908:228; Pennant, 1784:
-87; Clarke,»l940:35:_Harris, 1968:50,53,60—61,204—
206; Hewitt, 1921:232., . o :

Family Felidae

15. Lynx (Lynx canadensis canadensis): Harper, 1956:73~74;
+ Harper, 1932:26; Soper, n.d.:40; Preble, 1908:209--
210; Clarke, 1940:36; Shelford and'Olson,-193S:387f
©.390; Hewitt, 1921:219-220; Keith, 1963:44-46; -
Heinselman, 1971:65. - ' v '

gi.zl II. AVES

&

.Gallifofmesl
Family-Tetraonidae3<
1. Spruce'grouse (Canachites canadensis) : 'Shelfbrd and

Olson, 1935:393; Preble, 1908:37-39; Fairbairn,
+931:161; Scotter, 1964:78. . '

2. " Ruffed grouse (Bonasé_umbellus):. Preble, 1908:340;
' Fairbairn, 1931:161i’Keith,‘1963{23—24. :

3. sh -Eailed grouse,(Pedioecetes‘Qhasianellus); Preblés,”
aKRTFG@:3487 Scotter, 1964:78. o

4,  Willow ptarmigan (Lagopus lagopus): ‘ﬁgebie[ 1908:342;
. Hornby, 1934:110; Clarke, 1940:48. . ’ -
‘5. 'Rock ptafmigémf{Lagbpus mutus rupestris) : Preble, 1908:

. 347; Hornby, 1934:110; Clarke, 1940:48; Keith,
1963:68. PR o L . :




