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',YEGEf.A,fTON OF THE SOUTHEA,N BOREAL FOREST TN

g.ASKATCHUIüAT{ AND MANITOBA

John Stanley Rorue

' Ehe vegetation of that pant of the southern boreal

forest r¡rhLch occuples the Cretaeeous upland.s in western

Manltoba anil oentnal Saskatehewan has been stucLlecL, wlth

partJ.eular attentlon to oonmunitlee ln TrrhLch Pieea glauea

tMoeneh) Voss. ls a eonponent. .&E a baokground. to the

vegetatlonal etuilåes, the glaclal aniL post-glaelal hlstony

of the flora Ls finst ellscussecl, ancl 1t ls argueö that the

boreal flona of thls area pnobably survlvecl the last glac-

latlon al-ong the southern and. southwestern perlphery of

the continental lee Eheet rather than Ln the Great Lakes

refuglr:m.
' The auteeology of each of the eight princlpal tree

speoies ls examLneËL as a basls for the und.eretanillng of

thelr relative ablLltles to conpete, survlve ancl enter lnto

the conpoeLtlon of the varlous foreet typee. The forest

eonnunltles are sortecL lnto serles baseil. prinarily on molst-

ness of eite, and. withln each series recognizable tl¡lsdart

or rforeet t¡pesl (Ln the Rr¡.sslan seRse of the tern) are

cleflned by means of the dlonlnant trees and. by oharacter].s-

tls constant epecles of the undlergrowth. The successlonal

relationships of nr¡nerous communJ.tles are examlned anil 1t
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1e eoneluileiL that very fe¡r can be clesignated. as stabJ.e,

ehiefLy cLr're to the fnequeney of flre whlch prevents

il.evel.opnent of the vegetatlon to a finar stead.y state.
Howeven on extrene sltes relatively permanent conmunltree
oeeur, ancl on non-extnene eltes where physlographle featureg
provicle proteetlon from flr.es, fragments of the funcLa"nental

Ablee & pieea/Hyrocomirrn-Rubu€ foreEt type are founcl.

An outltne ls grven of a genenallzeil ctescrlptlve
scheme !ühich ean be applied. to all staneLs ln the southern
boneal fonest. rt is basecl on the physlognomy ancl molsture
pneferences of unclergrowth specLes.
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TNTN.ODÜCTTON

The forest vegetatlon of west-central Ca.nad-a has not

yet been stud"ied. in any d.etai] , er d-escribed. except 1n the

nost general terms. ïilth progressive settlement of the

forest fringe, a.nd" with contlnulng logglng activlty and- the

lnevitabJ.e fires, lt l.s becoming lncreaslngly more dlfflcult
to flnd und-lstr.lrbed. exampl-es of the mature vegeta.tion, and"

thls lend"s r.rgency to the need. for bote.nical and. ecologiea.l

work in the anea. The pr,rnose of the present proJect t'üas

to exa.mine and. stud.y Ð" comprehenslve sample of stand.s in the

aecessible a"nd. economlcally iraportant forest belt which

stretches from the Cretaceous Uplands of western Manltoba

ecross centra"l Saskatchehran, dêscrlbing the composltion and.

structure of the foreet types¡ âs well as thelr ecologlcal

a.nd. suc cesslonal rela"tionshlps.

The slze of the area covered. raad.e necessary Êome

J.lmitations 1n the scope of the r^¡ork, and. a.ttentlon r{as

concentrated. primarily on the vegeta.tiona.l eommunlties of

hlghest lmmed.late importance, namely, the mature upland.

foreets which have whlte spruce and. aspen as their maJor

components. The f1e1d. work wa"s caruLed. out ln the years

L949 to l-95+ incluslve, as an aceompa.niment of stud-les of

whlte $Btruee reprod.uction, whlte spruce forest types, and-

the prod.uetive potentiallties of forest sltes.



2

The stud-y has 'oeen organized- into seven chapters

irhich. d.eal in turn wlth. f leld. method.s, a general

d-escription of the area, post-glacial hlstory of the vege-

tation, the autecology of the tree specles, the eonceptual

basis for the vegeta.tional stud.les, the d.escriptlon of the

forest communlties and- their successiona.l rela.tionships,

and flnafly, a generalized. seheme for the d.escrlption of

forest stand-s ln this partlcular area.

Beeause of the broad. nature of the stud.ies it has

not been feaslbLe to consolid-a.te in one section a review of
related. researeh work by other lnvestlgatorsr Ð.rrd. therefore

discusslons of relevant llterature have been lne1ud.ed- rrlth-
ln the text, wherever most a.ppropriate;

The nomenclature of hlgher plants follol¡s FernalcL

(1950) for the most part. ïfhere other nanes have been

used-, authorltles are glven only the flrst tlme that each

name appears ln text or tables. The nomenclature of the

mosses folloï¡s Grout (1940) a.nc!. .Anclrews (f940).
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METHODg

consld.erable asslstance in the roca.tion of suitable
stud-y areas wes recelved. from men in ilre provinclal Forest

,Services of both I{a"nltoba and. ßaskatcheft-an¡ å.s well a.s from

co-workers 1n the Fed-eral Forestry Bra.nch. At each sel_ected-

1oca11t¡7 a prellmina.rJr rapid. reconnaissance of the forests
wa"s mad-e ln ord.er to galn an id.ea. of the varlablltty ln
forest sites and. forest communities. Aerial photographs,

and. forest cover-type maps prepared- by the provinces, proved.

very usefur at thls stage. stand.s for croser examlnatlon

were then selected. so as to sample observed. d-ifferences ln
composltion and 1n stage of d.evelopment of the vegeta.tion
on the various sltes. trfherever possible, und-lsturbed.

forests r¡ere corapared. with ad ja.cent cut-o\,,er and. burned"-oven

areas as a mea.nÉ of ga-uging probe.ble successlonal trend-s.

A plan for the collectlon of fleld- d_ata, outllned-

1n a prevlous publieatlon (Rov¡e , LgDj) , was follor,¡ed..

Briefly, the unlt of d.etailed- stud.yl^rås a plot, square or
rectanguler, and- usually of one-tenth or one-flfil: acre 1n

slze (the la.tter 1s the usual sarinple plot slze ln forestry
r^¡ork). The plotg were usually lald- out ln such a way as to
lnclud.e l:omogeneous sa"mples of vegeta.tion and. slte. 0n

each plot a complete stud.y of the total plant community

was mad-e. .411 trees were tall1ed. by inch-d-iameter classes

/.
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for the lnterpretation of stand- structure and. of d-ensity,
a-nd. the heights and ages of representatlve ind.lvldua.ls
hrere measured- for rate of growth d_ata. Tree seed.llngs and.

sapllngs îrere closery examlned- as to nooting habits, ages

and. helghts, rates of gror.rth, and. position relative to d-if-
ferences 1n mlcro-slte. A stud.y of stand. genesls T¡ras mad.e.

by lnvestlga.ting the surface meä.ium on whlch the oldest
trees had. becone establlshed., and thls was augmented. by
examlna.tlons of the hruus layer for slgns of fire and. wlnd__

thror¡'i.

The nlnor vegetation wlthin each plot was exanlned.

ln 20 nilacre quadrats whlch 'hrere evenly spaced., as the
ad.va"ntages of nand.om sampllng are not lmportant ln stud-les
sueh as these (Oosting, r)48, p.50). The quadrat slze
(6.6 feet by 6.6 feet) ie large conpÐ"red. to that usei!. ln
ryassland-s or other com¡nunities where the lnd.lvid.ual
specles are smalI, but it proveð- sulta.ble for the simul-
taneous sampllng of alr forest und.ergrovrth strata: shrubs,
herbs and- mosses. 0n the basis of d.ata from three mlxed.

spruee-aspen stand-s, the mllacre quadrat was found. to
approxlmate the mlnl¡rum slze of quadrat carcula.ted. by
calnrs Ã%s) method-. A1so, üLagrams of frequency, ba.sed.

on d.ata taken ln nr.merous Zo-quadrat sarnples, approxiine"ted.

Rauirkiaerrs nornal J-shaped. curve, wlth a relativery few
species ln the 81 to r0o per cent class and. many ln the
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I to 20 per eent class. Quadrat size r,¡as therefore suit-
alole for the d.lscrlmlnation of the four or five most

ímporta.nt speeies 1n each sa.mple pl-ot.

The cover-abund.ance of each species hras estlmated.

wlthin each quadrat using Braun-Blanquetr s 6-polnt scare,
although ln the last year e. moÕ-lfication was lntroduced- to
effect a separa"tlon of the specles of lor,r cover-abund.anee.

The mod-ifled. scale is as follows:

5 - covering f6 to 100 per cent of the ground.

4 - coverlng þ1 to 75 per cent of the grouncL

3 - coverlng 26 to 50 per cent of the ground.

+2 - coverlng 16 to 2! per cent of the ground.

2 - covering 6 to J.! per cent of the ground-

+1 - coverlng 3 to 5 per eent of the grouncl

1 - coverlng 1 to 2 per cent of the ground.

+ - eovering less tha.n 1 per cent of the ground..

Ëpeci.es not found- ln the quadrats but observed. else-
where on a given plot 'þ¡ere also noted. ln ord.er to provid.e

the complete d.ata for d.etermlnatlon of constance.

ïn complling the d.a"ta for each plot , a- carõ, swrmary

of the vegetation wa.s prepared. by listing the s,oecles ln
d-ecreaslng ord.er of lmportance, uslng the frequency a.nd.

cover-abund.ance ð-ate,.. The examlnation of many hundred.s of
quad.rats showed. that, irr general, the specles of hlghest
frequency are also lhose of greatest cover-abundance, ancr.
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therefore frequency a.lone is usually sufficlent as an

ind.ex of the relatlve lmportance of l¡rant specles ln any

community, pnovid.ed. that the quadrat size ls suitable.
The completed- eard.s mad.e possible a rapid_ eomparlson of
the numerous sanple plots, and- facilitated. the grouplng
of stand.s aceord.lng to slmllaritles 1n composltlon and.

structure.

0n each p10t, notes were mad-e concernlng those
features of site believed. to be related- slgnificantly to
the vegeta"tion. Topographic posltlon and. its probable
effect on local climate (ecocllmate) through sIope, a.spect

and. exposure &rere noted.. The morphology of solL profiles
rras carefully examlned. and. d.escribed, and. simple fleLd.
tests were mad.e to d-etermlne the textr¡re and. aciÖ-ity of
horizons. rn some instances monoliths of characterlstlc
proflles were coLlected. for later stud.y, and. snaller
samples hrere brought in from the fleld. for la.boratory
analysls of texture, acid.ity, a.nd- molsture equivarent.

rn ad.ri.ltlon to the intensive stuiLles of sarirple plots
as outlined- above , a gpeat nany other forest stand.s and.

thelr sites were examlned. Ln a less d-etailed- rr¡ay.



Pþtr¡siosrap4y

II
GENTA.AL DESCRTPTTON OF TTTT.] ÁREA

The vegetation u¡ith rrrhlch these stud.ies are concerned.

occuples the eastern part of the plain whlch extend-s from

the lvlanitoba Cuesta (Cretaceous escarlrment) through

Saskatchewan, thence rising gra.d.ually to the foothlLls of

the Rocky l{ountains. Physiogra,phically, the a?ea is a pa"rt

of the Great Plains section of the Interior Continental

Plaln, anô- lt correspond-s ln general to the forested. eastern

and- northern parts of the Second. Pralrle Level (Putnam,

:-952) .

The relief of the area is not extreme except Ioca11y

in the ea"stern part. It ls chlefly a result of pre-glaclaL

eroslon of the soft bedrock shalesrwhich prod.uced. such

features as the Cretaceous escarpment and- associated- hllls
(Rid,ing l¡lounta.in, Duck Mountain, Porcuplne Hi11s, Pasqula

Hills and" lfa.pawekka Hills) 1n the vlclnlty of the Manitoba-

$askatchewan bound-ary, and. of the Þl1ssourl Coteau farther
to the west. Subsequent gla"clatLon mod"lfied. the land.scape,

in some places sharpenlng the rellef (as on the escarpment

fa.ce at the eastern and. northern sid-es of the Hills) and.

ln others red.uclng it by planatlon and- the depositlon of

drift. The highest points on the Cretaceous Hllls are

2 r5OO f eet to 2,7OO f eet a"bove sea level, compared- to

7



I
a general elevatlon of less than 11000 foet on the

Ir(a,nitoba lowLand-s to the east and- north below the scÐrp.

fmmed-la.tely to the west of the Hll1s there ls a less pro-

nounced- d.ecrease in a.Ltltud.e to beLow the 2r000-foot

oontour, but contlnulng westward there is a graduaL rise
across Ëaskatchewan and. Alberta to the foothills of the

Rocky Mountains. A discussion of the rlland-formsll within
the southern 'ooreal forest ln central $a.shatcher^¡an has been

given by lvlltcheIl, et aL (1950).

In general the topography is rolling, with loca.lly

rougher morainlc d.eposits on the upland-s a.nd. t¡lth Iocally

smoother glacio-lacustrine d.eposits on the lov¡la.nds.

l¡iel}-entrenched. rivers carry the draina.ge rqraters of the

Plalns east and" northea"st to the Chlrr'chlll- and. Ne1son Rlvers.

Vegetation

The forest vegetation of the area has been cla.ssl-

f 1ed- as the. rrl'{ixed.rn¡ood. Sectionrr (Hallid"ay, L%7) of the

tra.nseontinental rtBoreal Forest: Plcea-Larix Formationrl

(Weaver and- Clements, l-]29). The name lrMixedwood"slr refers

to the prevalence of mixed- stand.s of Pgpulus tremulold.es

(A,spen), Sopu1us balsa&ife.ra (Ba.lm of Gilead., or balsam

popla,r), Picea gla.ucg (ro'hite spruoe), Betula papyrifs#r.

(paper blrch) a.nd- 4&þ, ba.l$anea (balsam fir). Other

lmportant tree species r,¡hich enter lnto the composition of

the various forest communities are Finus bafi-kslgna ( Jack
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plne), Plceg marlang (l¡lack spruce) anA Lari$ ].ariciJra

(tama.ra.ck). The position of this forest sectlon relatlve
to neighbouring vegetation ls shown 1n Fig. l.

Rousseau \J.952) has polnted- out that the subarctic

zone with lts charaeteri-stic park-like forest and. Clad.onlg

ground.-cover (tfre rrTalgall or tlÏIud-sonian Lichen Tfoodland-rr)

should. be c1eB.rly d.ifferentiated. from the tem;oerate zone

wlth lts exploitable, floristically rlch, close forests.
If th1-q be d-one in the northern pa.rt of Manitoba ancL

Sa.shatctre'hran, then the boreal forest proper to the south

ea.n be d.ivid-ed- lnto two ma.jor vegeta.tlonal a.reas by a. Ilne
in'hlch roughly follotr's the surface eonta.ct between the Cre-

taceous upland.s ancl the Pa.laeo zoic and. Precambrlan loru1a.nd-s,

corre€pond-ing to the divlsion between the Mixed-wood section

and. the liyper-Churchll1, Northern Coniferous Forest, and.

Manltoba LowLands sections (Tlallid.ay, I%7). $outh anil-

west of thlç line ln the Ðrea to be treated- in the foLlow-

lng paper, poplar and. ¡¡hite spru.ce are the proninent trees

in the forest communities, r'¡hile on the lower a.nö- Leveler

terra.ln to the north end. east black spruce is the prlma.ry

d-ominant and the lmporta.nce of hard.wood. speeles ls much

red.uced-. The two parts cÐ.n be called- respectiveJ.y the
llgouthern Boreal Foresttl anô- the 'tNorthern Boreal Forestlt,

The forrnen term is preferred- to I'Mlxed.wood.srr ln this stud-y

because of its geogra.phic connotatlon. To make lt even
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more specif1c, the Ëouthern Boreal Forest ls defined. as

inclu.d-ing a eonlferous element, thus d"istingu.ishlng it from

the .Aspen ÏÍood.la.nd- rn¡hich along the southern ed-ge forms an

ecotone between boreal forest and- grassland-.

The southern boreal forest appearÊ to the traveller
as a constantly changlng pa.ttern of popla.r and. of spruce-

poplar stand-s on the upIand.s, and" of conlferous stand-s

(spruce and. tamarack) on the poorly drained. lowIa,nds.

The open upland- forests are tr¡lç¡rr flori'stica1ly, wlth

abund.ant shrubs and. herbs formlng a taIl, d.ense und-ergrowth

on the d.eep soils that are, for fore$tr¡, purposes at Ieast,
relatlvely fertile. In patches of closer-canopled. forest,
where the spruce component Is higþ, the clean forest floor
with J.ow herbs and. mosses can be seen, a cond-ltlon most

eomnonly encountered. on the lowla.nds. Areas of excessively

drained. solls are usual-ly oceupled- by Jack plne, wlth a low

ehrub and- herb und.ergrorn¡th.

01lnate

Deta.lled. information on cllma.tlc eondjtlons over

the area as a whole is scanty¡ ås there are few settlements

where Ìreather record"s have been kept wlthln the forested.

region. There are however ind.lcatlons that the southern

boreal forest belongs withln one climatic unit r¡¡hlch

extend-s from central-w-estern Ma.nltoba to northern A.Lberta.

A gla.nce at g:enerallzed- elimatic anð- vegetatlonal. maps for



L2

the area (for exa.mple see Putnam, ig52¡ þÞ. ]'471J5L) shoî,rs

the close coruegpond-ence of the tl',ro.

.A.ccord.lng to Thornthwaitel s climatic elassificatlon,
the southern boreal forest beLongs to the microthermal

climatic type and- ls pla.ced. ln the dryr subhumld provlnce

($and.erson, 1948). Mr. G. Brown of the Fed.era1 Forestry

Branch at Ottav¡a, and. lvlr. H. Ca-meron (untll reeently,

empLoyed" by the Federal Forestry Branch), have klnd.ly

provid.ed. the d-escrlptlve climatlc de.ta shohrn in Table T,

obtained. ln lerge part by interpolation in the maps of the

C1l¡natologlcal Atlas of Canad.a ( Thonas , L953) .

The general d.escriptlon 1n Ta.ble I need.s to be mocLi-

fied. ln several respects to convey a truer pictr;re of

cllmatic va.riations withln the ayea. Aecord-ing to Sand.erson

(1948) tfre moisture d.eflclency north of a llne runnlng

approxlmately from Edmonton to Prince Albert and- The Pas

is less.than 4 lnches, d-ue to decree.sing evaporatlon at
'the higher latltud.e. lhe seasonal noisture d.eflclency for
the extensive uplands (aþove the 2r000-foot contour) whlch

occur in the east and- T¡rest must also be consid-erably lower'

than the averâ€€r although there are no cllmatic record.s

for them, As an example, the Cretaceous }Illls along the

I{anitoba-Ëaskatchewan bound-ary are al-most certainly more

humld- than the nelghbourlng lowJ.e.nd.s, and. this ls lnd.lcated.

by a conslstent d-ifference of several lnches 1n yearly



TABLE I

CLTMATTC DATA.FOR THE $OUTTÍERN BOREAL FOREËE

(8.L8 MrxEDl{ooD SECTïON)

Mean ^A,nnual Tota1 Preclpitatlon
Mea.n Annual Ralnfall
I¡iean Ra"infall lvlarch Aprll May

June JuJ-y August

September 0ctober Novenber

Mean Annual ËnowfaLl

Mean Annual Temperature

Mean Annual Maxlmr¡m

Mea,n Annual Minimtm

Ùlean Dal1y Temperature - April
Mean Dal1y Temperature - July

Mean Daily Temperature - October

Mean Annual Total Hours of Brlght Sunshlne

L3

19

llt
, tr-Éo I

7.O

2.5

4n

Average Annual Potentlal Eva.poratlon -
Thornthwalte

.åverage "Annual ltrater Deficiency -' Thornthwalte

17 lnches

Ll rr

1trll

glr
2[

55 rr

350- 7Ao

g0o- 94o

_4Oo_ _5Oo

jïo- l:o
650- 620

3ro - 380

2100-2000 hours

L9,5 - 2I lnches

4- 6
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precipitation betr¡een weather statlons on the Rld.ing

Mountain Natlonal PBrk and. thoee of the surround-lng towns

at lower elevations. The seasonal pattern of precipitatlon
ls another important factor, and. lt ha,s been pointed- out

that there ls apparently a hlgher autr.¡mnal ralnfe"ll ln
eastern than ln western Êaskatchewan, wlth the probablllty
of i-ncreased. molstr-re storage ln soils of the former

d-lstrlct (Mltcirell, et &L, L95o). A great store of rele-
vant lnformatlon concerning the varlabiLÍty of cllnate ln
the west is contalned. ln currlet s Monograph on cllnates of
the Prairie Provlnces a.nd. Northinrest Tercitories lLglj, l9F+).

sglle
There 1s a remarkably clear coruespond.ence latitu-

d.inalIy between patterns of climate, vegetatlon and_ sotr
ln the Pralrie Provlnces. The climatic and. vegetational
zona"tion from the steppe land.s of southrdestern Saska-tche!Ían

and. southeastern Al-berta through prairie and. forest to the

tund.ra ln the north a.nd- northea.st 1s matched by the zonatlon

of Bnown, BJ-a"ck, Pod.z,olic Grey and. Tundra soll.s. The

southern boreal forest of western Manitoba, central
$askatche!ûa.n and. northern "Alberta correspond.s closely to
the pod.zolle gre{ wooded. group of solls.

The process responsible for the d.evelopment of the
grey wood"ed solls is pod.zoJ.lzatlon or, more accuratell¡
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d.ecalclflcatlon. lt ls flret a solutlon "Ðrocess 
by trrhlch

the carbonates malnJ-y responslble for the stabillty of

grassland- so1le are removed. from the solu¡o, and. then

a deeompositlon-e1uvlatlon proceËs. Und.er the lnfluence of

cool cllmate a"nd. forest coverr âf, organic la.yen accumulates

ofl¡ rather than in, the surface soll. Élow d.ecomposltlon,

chlefly by fungl, yleld"s acld- prod.ucts tthlch ln leaehlng

d.oi^¡nu¡ard- remove the ba.sic catlons. Acld- r,¡eathering of the

So11 nrinerals commences, releasing iron anö- a.lurnlnl¡n whlch

ln ionlc and. eomblned. forms move d.ownv¡ard. ln the proflle.
Hr¡mlc e.nd- clay col-lold.s also mlgrate, and. a leached- s111-

ceous acld- horlzon (blelcherd.e) d,evelops. Below the eluvlated-

horiv.on, the collold-al organic matter, the conpound-s of lron

and. a.h.¡minum, and- the cJ.ay are precipitated..

Recent papers revlewing the Literature on the grey

wood.ed. so1ls in western Canad.a and. presenting nerù d-eserlp-

tive d.a.ta on some of the proflle varlants ln $askatcherr'-'an

and- Manitoba are those by Moss and- $t. "Arnaud. (fg¡¡) and. by

Ehrllch ftgSf). The lnformatlon ava"1Ia.b1e shows that the

gr.ey wood.ed. proflles are ð-eveloped. pred-ominantl-y on somewhat

cailcareous, glaeial or post-glaclaI d-eposlts. The followlng

features are characterlstlc: Und-er the humus la.yer (va.riable

1n composltlon and- thiclcness) tne A1 horlzon is thin on

a.bsent. The bleached., acld-, platy -å2 horlzon is welL

d.eveloped., its d"epth signiflcantly related. to textr¡re and.
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ealcareousness of parent materlal-. frna.lyses have shoï¡n

that the.a, honizon ls lower ln content of clay, ba.ses and.

sesquioxid.es than the B horizons, although hlgher 1n

content of sllica a.nd. silt. ïn the B horizons the a,ceunula-

tlon of materials eluvla.ted. from the A horizons Ls reflected.
ln d.arker (brown) color.lrs, heavler texture, and. frequently
ln a nutty or blocky structure.

The pod.zolizatlon process ls not strongly expressed.

ln grey wood-ed- so1ls, d.ue prinarily to the llmited. leachtng

which 1s in turn contingent on mod-erate rainfa.ll, calcare-
ouÊness of parent materlal, and. nature of the vegetatlon.
.ås a. general statement rrThe grey wood-ed. solls d-iffer from

the pod.zols ln exhlbltlng a hlghen range ln plï values and.

a corresponrS-ingly hLgher base status. They show Less

accu¡nulation of organic matter and. greater a.ccumulatlon of
clay ln the B horlzons. They aLso exhlblt greater structural
d.evelopmentrr (Moss anct- Arnaud-, L955, þ. jOil

Intrazonal assoclates of grey wood.ed_ soils a;re:

shlamp pod-zols (depresslon pod.zols), fen and. mead.ow soiLs
(wlesenbod.en) , and. peats. Solonetzi:c variants of the

gey wooiLed. profiles --cîtaracberlzed. by a thln leached. A,

horizon und.er a d.arlc A, and Ap, and. by a tough, eolumnar

B honizon--have been recognl zed, Ln Sasha.tchewan and!.

northern Alberta. The genesls of the latter solls ls not

und.erstood., although apparently they ha.ve d"eveloped 1n the
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hyd.romorphlc posltion on shal.y' parent materj.al.

Further referenee to soils ts ma.d-e ln Chapter V

where relatlonshlps of slte and. forest vogetatlon are

d.lscussed..
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HISTORY OF T¡]H AREA TN RfiLATTON TO TI{E FLORA

It is.certaln that the entire area now oceupled.

forest vegetation ln Manltoba and. in central and. northern
Ëiaskatchewa.n hras g1acla.ted. me.ny tlmes d.uring the plelstocene

e'iloch. Tn the lfisconsln Glacial Age the ice pushed- lnto
the Dakotas south of luianitoba, lnto southern Ëaskatcherran,

and. into southern .Alberta (Bretz, ]9+j), leaving evid-ence

on lts retreat in the form of nr¡merous end moratnes and.

lateral moraines of which one of the best known (Ivlankato

phase of the cary substa.ge) trend.s northwest through.western

North Ðakota, southern Ëaskatcher,tran and- ea.stern Alberta,
following roughly the cnest of the I'[issourl coteau. At

thls time all plant lIfe must have been completery d.ls-
placed- from our area., returnlng fnom west, south and. east

â.s the glacler melted- and. the land. surface was exposed..

The origin of the present flora and. 1ts affinities with
ea-stern, western and. southern elenents, constltutes a pro-
blem of consid-eraþIe lnterest, bearlng as it does on such

questions as past climatie cond-itions, ãreas of refuge

vrhere species sr.¡rvived. þla.cia.tion, and. þost-g]a.clal migra-

tions.

To set the problem in perspective, reference should.

be mad-e to HulténtsrrOutllne of the hlstory of aretlc and.

boreal biota dr:ring the Suetennary Period"fl llgj|) . In thts
I8

by
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stud-¡r, ITult6n shor.ved. that uhgn the ranges of ma.ny present-
d-ay aretlc and. boreal plant specles are suoerlmposed,

reglons of overla"p representing centres of speciesl con-

eentre"tion appeared.. Fr¡rthermore, these so-caIled. lrcentrarl

were found- to coincld-e v¡ith area.s known to have escaped.

gla.ciation ln Pleistocene tlmes, and. therefore represent
ilrefugiall or Êource areas from r,r¡hlch plants rad.iated- ilr.ring
the inter-glacials. Hurtén located. centra ln northeastern
siberia ancL the Amr,¡r-Ma"nchurÍan reglon, in northern Japan,

and- around- the northern part of the Bering sea, (the ratter
of partrcular lmportanoe; å6 a primary source area for the

North American boreal flora), io the Yukon Val1ey, the

Arctic Anrerica.n coast, the ,{rctlc Archipel-âgor and. the

central Rocky i'fountains. However, Do groups of plants
rlcouJ.d. be forned- having their centres in northern Ewope

or western SlberLar or ln Northea"stern America or ln the

country between Yukon Valley and_ the Great La.kes.rl

(Hult6n, l-937, p. 25).

From the northwest then, accord.ing to this hypo-

thesis, came the origlnal boreal flora of North .Amerlca,

achieving wid-e d-istri'bution before or d.r.rring the long

Yarmouth (D) i.nter-g1acial. trllith tire ad.vent of the suþ-

sequent fllinoian or maximal ice ad-vance the ranges of the

varlous plants ere believed. to have been drastically
red.uced.. Tfre prlncipal. sursl-val areas at that t1me, âs
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well as d-uring the flna]- glacial age ('ttllsconsin) , Ðre

believed. to ha-ve been the Attantic Coastal Bhelf , the

southern ed-ge of the ice front (pa.rticu1a.rly the area

south of the Great Lakes) , and. the Cord.illeran region
(particula"rl.rr the Yukon River ValIey).

, Tlre lact that Iïult6nt s centra colncid.e with

unglacia"ted. areas is sufficlent proof that hls thesis of

refugia fron which pla.nts rad.iated", forming thelr "pro-
gressive equiformal area"sll , is sor.end.ly based.. Ilowever

there has been consid-eraþle controversy over the lnterpre-
tation of the present-d.ay ranges of specles ln terms of

these source areas r,¡lthin a time sca.Ie. (Êee for example

Raup, I9\7; Butters and Abbe, l-g53) One difficulty of

course ls the lack of ba.slc knowled-ge which stlll exists

concerning the ereas occupled. by rnany boreal plants. Ag

an exe,mple, Cygoglossug boggale and. Listera aq:lculata
have been Listed- recentl-y a.s d-isJunct betr,¡een Britlsh
Colr¡mbia and. Ontarlo (Scoggan, 1950), aLthough the writer

has collected. the former near Big Rlver, Saskatch€r,r,1â[

(Speclmen No.525) and. tne latter near Slngoosh Lake,

Manitoba (Speclmen No. 668). Similar1y, the follovring

species Ìv-hich are common throughout our area appear from

Raupr s d.ot maps (1947) to be absent and- therefore d-J.sJunet:

üsrex c,a,nescens, Fotentilla frutlcosa, Hera.cleun þæ@t
0orn_us ca.nl¡.d.gnsis, Eggg-Ë.gË g$flor.g andSltq.ola vlrenÊ

lRaupl s nomenclature) .
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tiultánts intenpreta.tlons of maJor d.isJunctions are

largely in terms of gJ.acial or inter-gIaeial red.uctlons,

and. posslbly the most serious erLticism of hls work is that

he tend-s to negleet the possibllit¡, e¡ significant post-

glacia"l happenings. ïn examinlng the d-iscontinuous d.lstri-
þutions of some Britlsh plant species, Pigott and- lqlalters

t1954) argue that the oþserved. d.isJunctions he"ve been

orought about in recent (post-glaciat) tinres by a com'þlnatlon

of clina,tlc change a.nd- of conpetition from an encroachlng

forest vegetation. Essentie"lly the same argument Ls ad-va,nced.

by Butters and- Abbe \1953) to explaln the presence of eertaln

rare species in Cook County, lilinnesota.

One of the few stud-ies d-ea.Iing in part r¡¡ith the

d.istributions and" post-glaclal mlgrations of speeles ln

our a.l.ea was mad.e bÍ Hal]-id.ay and. Brown (194J). Maps ÌIere

pnepared. showj.ng not only the ranges of importe.nt trees ln
Canad.a, but also their relatlve abund.ances from pla"ce to

ple.ce, and- tfiis lnforrnation Ïras used. as a ba.sis for the

lnterpretatlon of refugia and. migra.tions. It shot¿Id- be

noted- that although the authors took ÌIuIténrs hypothesls

as a. polnt of d.epa"rture for. their d-iscussion, they

attempted. to use a oriterlon of centre of origin whlch

nult6n a.voicled., nameiy relative abundance. The va.tidity

of this crlterion has been examined. by Caln (1944) who,

after auoting Hulténrs obJeetion to it, oonclud.es that



lld.ominance a.nd.

thls respectll.

and- Brown, the

the lower gt. La"inn:ence valJ.ey and. the Ma.ritlme provinces

but very scarce in B¡estern Canad.a d.oes not necessarily
place lts centre of origln at the Eastern Continental Snelf

refugiun. It is more li.kely that the true explanation,

an eeoJ-ogical one, is contalned- by lnference ln the sta.te-

møn'c th.at: rrthe abund-a.nce of fir throughout Canad.a r^¡111 be

found- to resemble quite closely the map of mean annual rain-
fall (Hallid-e,y and. Brown, !943, p. 36+). "A.lso, the hlgh

relatlve abund.ance of Pl_nus banksiana in the Lake States--

interpreted. as ind-lcating its centre of d-ispersal--suggests

rnore than a.nything else cond.itions suited. to the perpetuation

of this species: a iong fire history, and- extensive ares.s

of sanü.y and. stony soils. ft is not impossi.ble ttrat Jack

plne via.s present 1n Alberta ln Cary times, for Hansen (1958)

reported. J8 per cent pine poJ-len lspecies unknown) r.'îith 62

per cent spruce pollen a.t the bottom of a peat profile
("J.8 meters d-eeptl) in an area r.¡eli ea.st of the present

range of lod,gepole pine nea.r fimlth, .A,J-berta.

Raup ( 194ô) also has accepted- the ld.ea of a primary

source area south of the Great Lakes from which, folloi^ring

d.eglactatlon, caÍrLe the lleasternll boreaL element to repopu-

l-ate the Athaþasca-Grea,t Slave Lake Region. The sarfle

d-enslty ere frequently hlgnly

Ti:us f or exa.m¡:Ie, uÉing the

fa"ct th,at Abies balsamea is most

ñÂ
É.¿

irrelevant in
d-ata of Hallld-ay

a-bund-ant in
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premlse a.ppears ln his examination of the flora- of south-

western }¡iackenzie (Raup , L947), Ho¡¡ever, ihere is no reÐ.son

to belleve that the so-ealleÕ. rreasternrr element in northern

Alberta. and. Ëa.skatchewan and. in I"Íackenzie is a" recent arrival
fro¡n the east. It rna¡r actuall;'r have come frorn the south,

f ollowing tj:e retreating ed-ge of the gla.cler, a" point that

rnri-Ll be d.iscussed. more fully a llttle later.
The d-istances whlch pine a.nd- f1r are a.ssuroed. to have

travetled- from thelr postulated. refugia, since d-eglaciation

opened- the route, makes the hypothesis of orlgin centres in

the east appear at least d.oubtful. Accord"ing to this id.ea,

Ja"ch pine, for exe.mple, must have moved. fron south of the

Great Lakes to lts present l¡estern llmit neaT Great Bea.r

Lake troughly 1rSO0 mile¡¡) in"about 111000 years--

a mlgration rate of one mlle every six years against

r:revaílins wj.nd.s and- river currents. In a"ny case tlre

-

anoma.lous range-q of balsan fir and- iach pine, the f ormer

reaching onl]r to nortirern -Alberta and- the latter to the

Western Northwest Terrltorles, should. be consid.ered, 1n the

light of the fact tinat their western limits occur near where

thelr vicariants (alplne fir a.nd. loc1-gepole plne, rêspective-

l.y) appear. The limlt to trestr,rard- migration mÐ.Jr therefore

ha.ve been imposed-, not so mucfi. by a lack of tlme for d.lsper-

sa.l fron eastern refugia slnce d-eg1aclatlon t àS by a conplex

of fa.ctors lnvolving clima"tlc cond-itions, competitlon, and-

irossibl¡' red.uced- vigour ln the marginal popula.tions d.ue to

hybrid-iza.tlon. Moss (19+9, 1953) ha"s reported- apparent
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lrybrid.lzation between Jack pine and. lod-gepole pine, and-

between ba.lsam fir and. a.lpine fir , iî Alberta.. It is a"ppro-

priate to mention here that the r,r¡estern va.ri-ety of rvhite

spruce, Picea glauga va.r. alb-ef tla.!re. ($.Bror+n) flerg., ls
probably e" prod.uct of hybrid.Lzatlon wlth Plcejr engelmangi_I

Parry tXür1ght , L955).

Problems of the origin of or.m particular flora. will
not: be easily solved-. It is evid-ent tha.t d.istributlonal

ö-ata. alone trithout supplementa.ry informa.tion on ecologleal

end. historlcal factors may be d.eceptive (Böcher, 1951).

Butters and- Abþe \J}57) have raised- trre guestion trof the

value of ela.þorate ana.lyses of contenporarJ¡ ra.ngeõ,

especially when tlre taeit assumptlon ls mad.e that they are

statj-c.ll They go on to say: rld.lrect comparisons of con-

temporary d.istrlbu-tion patterns are llkely to be Just as

laislea.d"ing aÊ the old. comparative morphology of livj.ng

plants often r.¡as in errlvlng at sweeping phylogenetic

concLusionsrl . The phytogeoryapher need.s in a"d.d-ition to

d.istrLbu.tlonal data tire information provid-ed. b;r stud.ies

of palynology, ecology, experinenta.J. taxonomy¡ ârid- Pleisto-

cene geology, in ord.er to trace the floristic histor¡r qf

an area.

In the follor.'lng discussion an attenpt has been

mad-e to d.ravr togetherthe 1rriterl s f ield- oloservatlons e.nd.

relevant lnfornation from various sources in ord.er to suggest
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a fe$¡ possibilities as to the immed.lete origln of the

flora in the areÐ. concerned-. Ido pretense to completeness

Is mad.e slnce the prima.ry aim of the stud.y was ecologlcal

rather than phytogeographical. Nevertheless some suggestive

clues ha.ve appeared. which may e"t least aid. ln interpretlng

the larger picture of the future, a.nd- lt ls thought lforth-

while to set them d.own here, på.rticularly slnce little has

appeared. to d-ate concernlng the phytogeog3'a.phy of thls erea.

Some of the problems he.ve been touched. on by Löve and- Löve

(1954) working ln the "&gassiz Basin' and by lloss \L955) tn

ALberta. Valuab1e research on the fossil po1-len of bogs

he.s been Oone Ln the latter provlnce (Erd.tnan and- Lehiis,

L97l; Hansen,l)4)a, 19tl9b, L95Z) ¡ut not elsewhere, and"

a frultful field. for stud.y alongç similar llnes exists ln

SaskatcheîïÐ"n and- Manitoba. In the fa,rther northwest Raup

(1946, i9+7) has d.iseussed. the probable origlns of vegetatlon

in the .åthaþasca-Grea"t Slave Lake Region and- in southwestern

Mackenzle.

It is not generaJ.ly bel-ieved. tod"ay tha.t the

ad.va.ncing lce Was fronted. by a tund:ra zone, ahead. of t*'hich

extend.ed. the fore*t zones tn cllsera,I seguence. Potzger

\:rg1j) among others has pointed- out tirat n1n ma.ny pollen

profiles from Ontarlo a.nd- Mlnnesote., ê-cross 'r''lisconsln,

lvlichigan, sou-th to Inö-lana and- Ohlo, eastrniard- to New Jersey,

Conneeticut ancL southern Maine, ûo one haÊ been able to flnd'
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a.bsolute evid-ence of e tundra at the bord.er of the contlnen-

tal ice sheets of Tazewell, Ca.ry, a"nd- In{anka.to tirne,$....."
From another point of view, lt inlght be supposed. that had-

the vegeta,tlon zones rnoved- southward. alead. of the tce the¡r

should. a].so have foLlor^red. lts retreat northr¡ard_¡ ê.n event

that wouLd. surely have resulted- in the lsolation of many

relict specles in favourable microhabltats far south of their
a"ppropriate zones tod-ay. A stud.y of the flore of North

Dakota, Just south of Ma.nitoba and- eastern Fa.skatehewå,n, by

Rud.d. (1951) convinced. her that the northern coniferous

f orest d.id not mlgrate into the aspen perkla"nd- and. prairie
of that area d-urlng recent glacial a-nd- post-glacial times.

It is noteworthy too tlnat the Turtle Mounte.in, a" Tertiary

hi.ghla.nd. ln southiüestern Me"rritoba-, shows litt1e evld-enee ln
lts present flora of a. pe.st invasion by the conlferous

f ore st, although single reports of Eroserg IÉgEÊ![9þ L.

(stevens , I95O) and. $ali:c ped-icel].a4is var. hypoglauca

(Ëcoggan, L952) are intriguing. Before leaving this subJect

it should- in Justice be polnted. out tha.t the specles

cha.racterlstic of the coniferous forest are by d.efinltion

those t¡hich cannot exist outsld.e it. Therefore the fa.ilure

to find. lndlcators of a. previous eoniferous forest points

onl¡r to the obvlous fact tlnat the forest d.oes not exist

tod-a¡r, rtrhich d-oes not rule out the possi.bility that lt ma"y

have been present in the not d.lstant past. However ln the
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absence of eonclusive proof ln the form of foss1l evld-ence

for the hypothesis of coniferous forest migra.tion over the

upla-nd.s ahea.d- of the ice, it nay be assr.¡¡ied. on cLfuna.tic

ground-s ti:at such d.id. not ta.ke place.

One piece of vegetatlon in soutfr-centra.l &fanitoba

r,¡hose origln has been lnterpreted" at varla.nce r^¡1th the aþove

is the isolated- Picea glauca (white spruce) lrparkland-tr

forest (Ëpruee ï¡lood.s Forest Reserve) n'h1cn occupies a" raised.

d.elta soutJreast of Bra.nd.on. The d-elta t¡as forned in an

early stage of Glacial Lake Aga.ssi z by the Aesiniboine River.

Blrd. \A93O) aecepted the id-ea of forest retreat before the

ice and. of ad.vance in its wa,ke, and. suggested. that d"r.lring

the latter movement a fragment of the spruce forest remainecL

on the d.elta where l.ocal ed.aphic conclitlons proved- favourable

for its survival. However lt 1s slgnlficant that no relict
spruce communlty occuples the simila.rly formed. sand.y deposits

in the fjor.rris be.sln to the southwest of Brand-on, anÕ" a glance

al the d.rainage patterns of the two a.reas immed"lately

suggests the reason for the d.ifference 1n vegetation. The

Assiniboine River flows to its old. d-elta from a îorested.

zone in the northwest, while the $ourls River approaches

lts old- d"elta from a. prairle zone ln the 'southl*'est. ft

seemÉ llkely therefore that white spruce arrived. at the

Asslnlboine d.elta via wirat the writer believes tras a nain

route of migration of borea,l speciefi, naraely a southeastrn¡arð--
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and" ee.stward-trenoing river valley. A0-d.itiona.t evid.enee for
the valle¡r-migration hypothesis as opposed" to tne zonaL-

movement hypothesis is found. in the fact that pinus

banlcsiana. ( Jack plne), the one conifer best suited. ecoro-

gica,lly to the sa.nd. d-elta habi ta.t, ls entirely absent from

the Epruce }[ood.s Forest Reserve, or at reast it was untll
lntrod.uced. by man early tn the present century. Pine of
course is not ad.apted. to surviva.r in the rlparia.n habita.t

and. hence wourd. not be expected. as a" constituent of com-

munltles mlgrating vla rlver valleys. rts presenee wourd.

þe expecteC. however lf the borea.l forest ha.d. moved. soutfiruard.

and- then northuard. en masse. More puzzling perhaps is the

absence of Âbi_eÉ balsamea (ba.lsam fir), a toLerant species

weJ.J. sulted. to d"ispersal via rlvers e.nd. lakes. Its absence

may be d.ue to a lack of mesophJrtlc upland. habltats ln the

d.eLta. a.r.ea.

Fr.¡rther to the above, Mr, C.B. Gill of the l{anj-toba

F'orest Servlce, has d-rar^¡n my attention to an lnteresting
book: lf The Conpany of Ad-venturersil (Covrle, J)l.j) , a serles

of remlnlscences of the author i'¡hen he was 1n the servlce

of the Hud.sonrs Bay Compa"ny fro¡n 1867-7+. Êpeaking of old.

Fort Jillice, whlclT was located. on the Asslnibotne River ln
roestern Manj-toba. near the point r¡here the peni-glaclal

Qut.Appelle cou16e system joins the Assiniboine from the

west, Cowie remarks on a pallsa.d.e of spruce pickets sur-
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round.f.nb the Font tp. L83). A few pages Later ln d.escrlb-

ing hls trlp fron Fort EllLce westwarcl to Fort QutAppelle

(up the QulÌAppelle valley) he says' üThe cart tnaLl from

the font J.ed. first tnrougfr wnat nlght be cal1-ecl--co¡npara-

tlvely speaklng--a rrrood.eö country, 1n tikrlcn anong the

prevalling poplar a stray oak and. g chance spruee nlght be

seenil (p. L9ö). No white spruce extencL thls far d.own the

Aeelniþoine tod.ay nor ls any to be seen ln the QutAppelle

val.J.ey, and. al.though the accuracy of these nenlnlsoences

are certalnly questionable there ls the suggestlon that

lEol.atecl patehes of ¡cfrite spruee .nay have perslstecl In the

lower AesinlboLne val.ley untf.l very necentl.y. Mentlon wLll

again be nacLe of the slgnlfieanee of the valley haþltat

r¡¡hen probleme of glaetal ancL post-gLaeial survlval and.

migration are exanlneö.

Returnlng to a oonsLd.eratlon of the gJ.aciation of oun

€inea, the seaat evicLenee avallable suggests that the lce

sheet lnplngecl d.ireetly on the resl-d.ent vegetatton ln lts
eouthwarcl ancl soutfrulestward. B¡ovenent fron the Kee¡vatln

centreri st""esslvety oblltenating conLferous forest and. aspen

wooiLland. ln lte acivance lnto the prairle. Tnen as nol,r the

southern Canaclla.n plains J.ay ln the rain shad.ow of tne Rocky

Mor¡ntalns and. t.berefore the opLnLon has been erpreEsed. that

no ilraetLc cllnatlc e.hanges Êufflclent to alter the vege-

tatLon from pralrJ.e to forest aocompanled. glaclatLon of
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or posslbly aspen oarlc1a,nd..

Geological history slnee Late Wlsconsln time suggests

that tlre chlef immed-iate source of the boreal forest flora

1n Alberta, $askatehewan, and. western Manltoba was not the

Ðrea. south of the Great La.kes. It seems falrly certain that

the lowland-s east of the CretÐ.ceous scarp in Vlanitoba and"

North Dakota provid.ed- an effective ba.rrLer to pla.nt migrations

from the east througir.out much of the last gLacial ê"8Q,

slnce lt nust have been euccessivel¡r occupied- by ice,

water, oP swaap a.nd- marsh, d-epend-lng on the phases of

g1a.c1a.1 ad.vance or retree.t. Hach tlme a glacier Ì¡as

nourlshed. ln the north, na.tural drainage was blocked. and.

lakes must have resulted" in the Lfanitoba Iowland.s. liIlth

the ed.vance of the glacler tne lakes i'rould. shrlnk, only to

reappear a.s the ice withdrew from the basln. Follotring

r¡¡ithdra.r,¡a! of the lce load- frorn land.s east of the Agessiz

basln there may have been short period.s d-ur1ng r¡rhieh the

lag in crustal uplift allowed. d.raina.ge to take place lnto

the Grea.t Lakes area, but it is ha.rd-Ly }lkely that durlng

such period.s the be-sin would be conpletely free of r¡¡ater'

Ruð-d. (1951) believed. that d.urlng Late ltfisconsln

gls.ciation the ice barrier in the lowland-s ee.st of the

Cretaceous scarp (Aga,ssiz Basin and- present Red' River valley)

t,Ías effective in preventlng migfation of the boreal coni-

ferous forest lrestt¡ard- from Mlnnesota, at a tlme when
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clima.tic eonilitions mlght have been sufficiently mod.ified.

by proxirnlty of the gla.cier to allow this event. $he has

mad-e the further Ëuggestion tnat: riOther northern or

üanad-ian silecies, because of thelr limited. d-istribution¡ so

far a.s ava.ilal¡le record.s lnd.iee.te, appear to have invad-ed-

North Dakota frorn the northea.st reletively recently,
perha.ps oJrl¡r since the remgya.r of tbg La.kg Agasslz @l¿ert'
( itB.Iics my own) .

Dr. J..4. Elson has kind-ly provid-ed the relevant

informp,"tion on recent surfece geology i^¡hich forms the ba"sis

of the following pâ.ragra.phs. Rad-iocarbon d-e.tes frorn Ïo¡n¡a.

ind-icate t]nat the lce extend.ed. that far south (Cary ad-vance?)

somewhere betr¡reen 12,1'2A!53A to L3,3OO!9OO yea"rs ago.

I\t tha.t time ice d-oubtless fl}Ied. the Palaeosoic loiçland-s

of centra.L lvianitoba.. Betv¡een roughly 12r5OO and- 11,00O

yearc ago the d-eglacia.tion of the lowland-s took pla.ce,

La.ke Agasslz T fo::med. and- dralned-, and" Lake Agassiz LI cane

lnto exlstence. At the tlme of the latter event (Vald-ers

ad.va.nce?) it ls assumed- thatrrthe lce nargin stood. no fa.rther

south than The Pas l,Íora"ine ,.. . , and- pro.þairly extend.ed. south-

east from the north end- of Lake iollnnipeg to, rou-ghly, Port

.Arthur or even farther soutn. rl Hor¡¡ long La.ke .Aga.ssi z TT

existed" ls not yet knoÏûn. 0n the ba.sls of a.rti-f e.cts of

known age (.ågate Basin proJectlle polnts) d.istributed. around

lt but not in lt, the inferenbe ca,n be marLe tha-t the Lake
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was fil-led. to the campbell strand.ltne (and hence extend.ed.

southrüard. to the ou-tlet a-t Lake Traverse, Iulinnesota) about

71000 years ago. A rad-iocarbon d.ate in arluvir.rm in the Red.

Rlver valley at Robbin, lulinnesota, ind-icates that sometlme

prior to 2,684+20O years a.go the lake luas ðra.lned-. Slnce

the ThermaL Maxlmum has been pla.ced- at abou.t tlrooo to 6rooo

yee.rs ago by ve"rious lnvestigators, lt ls llkely that Leke

.ågassl z Í.!. r¡as in existence through at least the beginning

of the post-gla"clal xerothermlc perioil.
The conflgura"tion of end- moralnes ln 1{anitoba and-

'Sa.skatcher^¡a.n ind.lca.tes tha-t the ice reced.ed. northwestr"¡a-rd.

and- northwa"rd- a.cross the prairles west of the lfanitoba

.Escarpment at a tirne r,r'hen the Lake Agassl z ba.sj-n was filred.,
Thus Ð.n open road- for plant lnvasion fron: the west existed-

long before the barrler of ice and. water d.isappeared. ln ilie
east' rnd.eed., even tod.ay the Lake .agassiz basin is e region
of prairie, swamp and. la-ke, across lyhlch the movement of
forest species must be very d.ifficult. Iviigration of forest
elements vla strand-lines on the southern and. western ed.ges

oî the basln T¡ras probably not possiþle since this route

traverses the prairie. Durlng the xerother¡ric period- the

southern migra.tion route i¡¡oulð- have been pa.rtieularly

hazard.ous. In add-ition tt should. be re¡nembered. that d.is-

seninul-es from the east woulð. ha.ve to a-d-vance a.galnst

prevailing wind-s and. ri ver flor¡r. Both of these foroes
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Irilould. however fa.vour inva.sion from the v¡est.

Á, consld-era.tion of the source of the preeent northern

forest flora should- not neglect the possibility tha.t most

if not all of its constituent species e-ctua,ll¡r sr.lrvlved-

along the ed-ge of the lce sheet on the line beti.¡een the

foothlJ.Ls of the Roeky lvlounta.iirs and. the Âgasslz be.sin.

To champion this viewpoint d-oes not neces-oarll}r lnvolve

argulng for the h¡rpothesls of c}lsera,I movement of vege-

tatlon zones parallel to the ice front, since a. much more

convincing hypothesis ca,n be substltuted for 1t, viz., that
the peri-glacia.ì rivers and- la"kes which formed. along the

ice margin e.s the gJ.acler ad.vaneed. or retreated. provld.ed.

favoura.bLe Local ha.blta-ts for the tempora.ry survlval of the

f lora, whl1e e.lso provld.tng avenues of rea.d.y d.Ispersa.l as

old. draina.ge systems were a-oand.oned- or oblitenated. by the

ice and- ner¡ pe.tterns of streams and- lakes r¡rere established.

Normal drainage to the northeast was lnterrupted- by the

continentaL gl-aciers and. new channels had. to be established-

eastlnlard" a.nd. southr^¡erd-. In some places cl-ra.ina.ge held- close

to the ed-ge of ti:e retrea.ting lce r,¡hile ln others the

river channels greÌ"i heaö.r'aril, following thelr retrea.ting

glaclal Fource. Thus liere fornred. the picturesque and.

sometimes specta.cula.r eoulée systenrs which trend genera.lly

from northwest to soutl:east or from north to south across

the western plalns tod.ay. Boivi n (Jg53) has published-



a ehort d.lscussion of some of the major coulée systems 1n

rnrestern Canad.e, and- he has rnað-e the significa.nl suggestion

that rrces coul-ées ont Joué un rô1e importa.nt d.ans Ia recolo-
t -,nlsatlon v6géta1e d-e la Pre.irie canadienne pend.ant et après

J.a fonte Õ.u gla.cier continentalrr. The north-f acing slopes

of these old. rlvers a.nd- thelr a-ssoclated- lakes must ha,ve

provid-ed- particularly suitable conö-itions for the survlvaL

of the borea.l f Iora", and. thus .ela¡rs6- a.n equa.lly iraportant

role ln the recolonization of the n'orthern forest area..

Bvid-ence Ln support of this viewpolnt is found ln
the preslent flora of the coulóes. Although ma.ny no¡s r'¡ind-

as dry channels through prairle or parkS.and-¡ the¡r preserve

a vegetation on their sha.d-ed- southern sid-es which resembles

that enoountered. in the more northern forests. For example,

the foLlotrrlng moist, tall-shrub type of aspen sta"nd, was

f ound- ln a tributary of the SurAirpelle couláe systern near

Watrous, $aske.tchewan (Tab1e I).
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YOUNG AgPgN STAND OI{ THg I.TORTH-FACTNG ffLOPT OF'' A DEEP

COULtrìi: IvIANITOU BEACH, SASKiLTCHidl,fAN

Tree layer d-omlnB.nt: Populus trernuloid-es, stems 2r' to 6rr
D.B,H., JQt io 401 ta"Il

Tall shrub ]a.¡re¡ (4-t to 6¡ talI) very promlnenti

.åbund.anti Cor¡rfLls cornuta.

Comnon: Cornus stolonifera, Prunus virginiana,
P. pensylvanica, .Aroelanchier alnifolla

Herb la.yer promlnent:

Abund-ant : ^åra.lia nud-Ícaulis
l

Common: Viola. rugulosÐ., .Aster cillolatus,
Pyrola asarifolia.

ûccasiona.] species:

!*cte^ea ru.bra ,
.A.gropyron subsecund-un ( Llnk. ) HitchÇ. ,
.åpocynum androsaemifollum, Carex d-eweyana.,
Chamaenerion spicatum ( Lam. ) Ë. F. Gra"y ,
Cornur canad.ensis,
Disporunr trachycarpum Ë. l"Iat s. ,
Elymus lnnova"tug Beal. , Fragaria virginiana,
Galir¡n septentrionale R.& #.,
Gentla.na ama"rel1a, Lathyrus ocþ,roleucuÊ,
Llnnaea boreaLis var. america-na,
Lonlcera ð-ioica" var. glauce$cens,
i'loehringia" laterif lora ( L. ) FenzJ-. ,
Pyrola secund-a., Ross. a"cieularis,
Rubus id-aeus, R. pubescens,
Salix bebbiana. ( ?), Schlzachne purpurascens,
'9mila,cina- stella-t4", $o1ide,go J-epid.a.'
Symphoricå"rpos albus, ñ. occid"entalis,
Viburnum ed-ule, Vicia amerlcana.

TÀBLU TI
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Although the vegetation on the plarns sumound-ing

the coulée is r'l'{lxed- Prairleil, the above d.escriïled- com-

munit¡r 1s practically id-entical wlth many poplar stand.s

ln the boreal- forest zone, for example, ln the Riri.ing

i"Iountain National Park, Manitoba..

Even more convincing is the fa.ct that fragments of
the spruce forest ca.n be found. straggling; ooron the valleys
of present-d.a.y rivers r.rhici: flow from forest lnto perkland.

or prairJ.e. Excellent examples a.re to be seen ln .alberta

ln particular, for example 1n the Bow River va.lle¡r south

of Glelchen, and. on a tributary of the Battr.e Rrver near

castor. 0n the Assiniboine River spruce ca.n be found. below

sturgis in saskatcher^¡an, and. reference he-s a"Irea.d-y been ma-d.e

to the eoniferous forest on the o1ð_.Asslniboine d.elta near

Brand.on.

Ad-d-ltlone.L evid-ence 1s i,'Íickend.enr s report ( lglO)
of spruce cones a.nd- lea.ves, resembling tho-cs of white spruce,

ln lnter-glacial. d-eposlte at Johnstone La.ke tn south-

v¡estern sa.skatchehTan. Tlre descrlption of the foesll flnd.

shows tha.t the silruce fragments, alth.ough lying betr,reen

two d-lssimilar tills (henee rrinter-gla-cla.l d-epositsrr), are

actually associa.ted. r.d.th sand-, sllt and. shell fossils
lnd.lcatlng alluvial d.eposition. tr¡lhen lt 1s fr.rrther noted.

that the location is in or arl-Jacent to the sou-thv¡est sld.e

of the,Altamont moraine and- tha"t Johnstone La.ke i-q one of
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a chain of lakes outsid-e the moraíne me,rking the eourse of
a former peri-g1a.cia"1 river, the fossir spruce appeers as

evid.ence of a coniferouÉ forest on the rlver, either neer

tlrat point or farther upstreå.m.

rn a personal communication, Elson has reported- that
he found- consld-era.ble r,¡ood. d.uring exa.rnlnations, in I|DD,
of sed"iments of the Asslniboine d.elta d.eposited- airproximately

11r 000 to LZ,}OA years ago in a.n early stage of Glacial
La"lce -åga,ssiz trin¡hen the ice margin proba.bly extended- from

ldlnnipeg to Roblin¡r . A collection of peat i¡uried- r,.¡ith some

of trrese d.eposi-ts yield-ed- .oollen of the folIowlng tree
genera: Bicea (raalnly P. ma.riang), Flnus (mainly

3. banksia.ng) , Betula, Larix, $lellg, Sa1tx, Popu1u.s.

The report on Elsonl s pea.t sample, prepa.red. b¡z J. Terasmae,

pa.laeontologlst ï.¡1th the Geologlcal Sr.rve¡r eg Canad-a, states
that the microfossll evid-ence su-ggests a cold- elinate and.

scattered- tree covera.ge. TJrus the contention of Upham

(1895) tfrat take .A.gassiz r.eceived. drlftr¡ood. only i-n lts
la.ter sta.ges ls refuted- as ie Rauprs argr.unent that trsouthern

.A.lberta, Saske^tcllerran and- ivlani-toba. l.rere also d-evoid. of
forests d.urlng late T¡fiseonsin timerr, anð, that forests
Í¡aust not have e.ppeared- in this region until the lce had.

left the Lake Agassi.z ba.sin, and. until after the la.ke had.

been d-rained.r' (Raup, 1!46, p. 78).x

x
Footnote on folloT¡rlng page



Further lnformatlon was obtained. too late to be ln-
corporateil ln the text. Another of Dn. Ersonts peat

sanples, raillocarbon d.ated. IU r¿{OO t ¿4O years (No. y165),

colleotecl on the r¡estern slcle of the Lake agasslz basln
(sÌr 35-9-9 1ñ. Pnln.M.) rras þeen analyzed. by Dr. J. Tera€nae.

A pæ t of hle report le quotecL: rtÎhe assemblage of non*

arboreal poJ-Ien suggeste open concll-tlons, ancl comblnedL wlth
the arboreal polIen, eol,d.e¡. than the present. $lhlte spruce

ls ¿Lomlnant although blaek spruce ls present. Low plne
value (,Jack plne type) nas Ilttle signiftcance. sone of
the brrcb porlen lE of the clr,¡arf btrrches. The spruoe growth

nay have been of Loeal natune.o

AIso, Dn. Elson kind.ly sent f ou:r sanpLes of wood.

solLectec!. fno¡a Lake Agasslz becls on the western slcle of the

basln, ancl these have been ld.entifled. at the Forest Procluets

Laboratory, Ottawa, ae llgæ (Brobab1y I. rüarlan_a) , IIlnus

FOOTNOTË

anerleana, Eeaxlnug sp. ârid. tarlx 1anlelna.
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Granteö titat he,bita.ts suite,bie for surviva.l of the

northern forest flora existed- in shad.ed- va.lleys coored- by

the proximlty of ice e.nd- gla.cia.l melt-rr,-ater, th.e o,uestlon

naturally arisês es to ruhether or not the flora could. ta.ke

ad.vantage of these habita.ts, moving lnto them as they

þecase e,vaiLa.ble and. mlgrating out rapid.ly enougrr to

eseape oblitere.tion. The answer 1s emlrhatice.lly ln the af-
firmatlve for most of the borea.l species, e.nd- this is proved.

by the very conrplete flore. found. on lsla,nd-s in the northern

lakes. A1l- the tree species of the conlf erous forest, and-

their mlnor vegetation a.ssociates, are appÐ.rent1y abte to

tra.vel consld.erable d.istances (severa.I miles at least) over

v¡ater, d.oubtless aid-ed- by wind- a.nd by anlmals. The i¡¡riter
r^¡atched. white spruce seed- fa.I-ling on Clea,r LaIçe, ln the

Rid.lng i"fountain Na.tiona1 Pa.rk, fn September of 1955, and.

observed- that it was moved. a.bout easily on the eurfaee of
the ¡¡ater by rulnd- currents. A strong west r+ind on

$eptember I sinrept seed. from the entlre lake Lnto the ea.st

baÍ, and- the waves breaking on the shore were black with it.
Á. s¡nal1 experiment la.ter sfioi.¡ed. thet the seed.s wll} easily
stay afloat for tr¡¡o tq¡eeks or more in qui-et water, so there

is little d.oubt thæ"t eoniferous seeci ean be ca.rried- long

distances ra,ther rapid.Iy by vrind- and. in¡ater currents on

Iakes and- rlvers. ilCo1d- soaklngrr of, conlferous seed. is not

ha,rmful, io fact it has much the ÊÐJre effect a.s prolonged.
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stratlflca.tion ln overcoming d-ormancy (Crossley anfl Shov,

1951).

It must be ad¡nitted. that it ls d-lffleult to flt
the helloph¡rf,is a.nd. xerophytic species, typified. by Plnus

bankslana,, Hud--sonia tomentosa. Si-oba.ld.iopsis tr4lentate.

(Soland-.) RJrÕb., a.nd- otirers, Lnto the preeed.ing ï¡icture.
Buch pla.nts are not a.clapted. to survival a.long shad.ed. river
ba,nks in competltion v¡ith mesophytic s:oecies. åreas of

persistence were probahly sa,nd-y terraces and- outinra.sh ad-jacent

to the rivers, open sand.y and- gra.velly beaeh rid-ges ad-Jacent

to le,kes, pre-glaciaL sand. d.u.nes, and" simil-ar ha"bitats.

Rapid- C-i spersal ma.y have ta.hen place pa.ra"llel to the ed-ge

of the retreating ice sheet, oE the exposed-, competition-

free mlnero"l soil, 8.s proposed. by God"in¡in (f-94-q) in fris
d.lscussion of post-g1a,cia.r migrations.

,$rmmlng up, it seems reasonable to a,ssume that the

flora of the northern coniferous forest survived. tn large

T:arl a,t least along the cornprex reticulated. systems of peri-

glacial rivers and. lakes forneÖ successively as the ice

a.d-vanced- or retrea.ted.. Ed.aphlcally and. climatically
favoura.ble habitB.ts were provid.ed- for mesoirl:ytic species
'by va.}ley bottoms a.nd- by north-facing slopes of river banks

and- la.ke shores, f or even in a. pred.omina.ntly prairle climate

the cooling effects of sha,d.e a.nd. of glacla.l melt-in¡a.t

would. favourably mod.ify these he'bita.ts. The presenc pf
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moving rrater a,d-Jacent to the local refugl.a provid-eö- the

means of rapld. movement of propagules, thus guaranteeing

surviva.l und.er the unstp.ble, constantly changing conclitions

of dra"inage along the moving ice margin. ït would. be

d.ed-uced- from th.is hypothesfs that where the flora was exter-
ninated. d.ue to such vicissi-tud-es as ice ad.vance or local
ponding, replenishment r¡ould. normally take place from the

v¡esti'úard. and. northr¡¡estl''rard-, following both the natr¡ra,l Llnee

of dra"lnage and" the d.irection of the preve"iLing wind.s.

Therefore a movement of r",restern elements to the ea.st would.

be e:cpected., even though the marginal vegetation might

maintaln ltself rea-qonablJr well in Êome places. Thus the

hypothesis of survival of the northern coniferous forest
flora. in peri-glaciaI draina"ge channels can be integrated.

wltlt the hy'oothesis of a sou.rce a.?ea. ln t¡estern Alberta.

Üonsld-eration v¡ill now be glven to the ranges of

some plants of our orrrn and- neig'hboring area.s in the light
of the preced"ing d-iscussion. The species whlch nill be

mentioned. e.re those which l:ave come to the rr¡r.lterls a.tten-

tlon ð-uring field. work 1n $a.nitoba a"nd. ,$askatchewan; ln
other r,,rord-s they are consplcuous plants, although this
eonspicuousness stems not from abund.ance but rather from

preÊence in tire east and. aþsence in the rtrest, or vice-versa.

Tlrey may be thought of eÊ representative of larger groupË

r+hiclr a thorough floristic stud-y i,¡ou1d. iC.entify, and. this



41

asswnption is one premlse of the fol].ovring section.
.À second. premise which logrca.rly foLlows from the known

geologlcar youthfulness of the area is tha.t, species of
llmited. range â.re either static or expand.ing a.t the present
time, t]ne.t is, their present ctjstributions d_o not represent
contractions from formerly larger areas.

It Ls first of al1 notable tha.t the Lalie Aga-ss1z

basln d-oes a.ctually mark a d.efinite floristic bound.ary.

A few of the specle* well known ln the ea.stern eonlferous
forest but not crossing the Agassiz lowland_s are:

Aster macrophyllus L]'copod-ium lucið-utw
Clintonla borealls tr41tchella repens

Comptonla peregrina Oxa11s montB.na

vå.r. asplenifolle., Plnus resinosa
Hepatlca trltoba Plnus strobus

i{a.lmia, a.ngustifolia Viburnu¡n ca"s-sinold-es

Genere.lly spea.klng, feri of the eastern conlferous
foreet species Lppee.r to be ad.va.ncing westward- into the

uBland- forests of our a.rea,. Hoffever, a group of interest-
ing specles has entered- the Agassiz basin, and. some

members have established. themselves at lsorated_ stp-tions

on or ad-Jacent to the cretaceous uplands of ilre r,rlestern

sld-e. These are probably recent arriva-Ls since the

draina.ge of La.ke Agassl z TL.
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Aralla hispld.a Pterid.ir.im aquilinurn

Arceuthobium pusillum va.r. latlusculun
Diervilla }onicera $treptopus roseus

Epige"ea. repens Taxus canad.ensis

GauLtheria procunbens ThuJa. occld.entalls

Malaxis brachypod.a Vaccinir.¡¡'r a.ngustifolium
The strongest recognizable mlryant element r,r,'hlch

appears on the v¡est sid-e of the Agassiz basin shol¡rs marked.

affinitles wlth tl:e eastern d.ecld.uous forest. This

element ls ma.inLy ripa.rian, and- it probabl¡r invad-ed. from

tne south after the comp=a-rativel¡r recent re-esta"bltshment

of d.ra.inage to the north. Altnough r,rre1]"'d.eveloped. ln
river valleys, the steep slopes of the Cretaceous sca.rp,

and- on the south-facing slope-s of hills ln the eastern
pârt of our a,rea, it ðontrlbutes little to the vegetatlonal
make-up of the forests ln l¡hich the conifers are constltu-
ents. Ëome of the r,¡ell-known speetes ln thls group are:
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. il,cer negund-o pru_nus nigra
'arnphica-rpa brac l.eata. psed-era qulnq.uef orra
Á,sanm canad-ense Rhus typhina
Ath¡'¡i1¡1 filix-femina F.ud-beckia laciniata

var. Micha-uxli Sambucus pubens

Celastrus sgand.ens . Viburnrxr rafinesquianum
Cornus alternifol-ie. Viola pensylvanica

Oonylus amerlcana va,r. leiocarpa
I'lenisperrßum ce,na-d.ense Vitis vulpina.

Mimulu_e ringens

A fer^¡ species rera.ted. to the preced.lng group ha.ve

pushed. westhTard..onto ilre creteceous upland.s, some rea"ching

to ea.stern Fe."ska.tch€'r¡¡8.n. They for¡n a. minor although local}y
J-mportant element in the upland forests: ,Examples are:

Aeer spicatum lllJ.lu¡r effusurn

Anemone riparle. var. cisatlantica
"ånernone q-uinquefoLia Ëmilax lasioneura

var. lnterius Trilliurn cernuum

Acuilegia canad.ensis Vlburnum lentago
Lonicera oblongif olia.

Along the southern ed-ge of our area, particularly
although not exclusively ln the a.s;oen noodla,nd, there
appeÐ.r ,sorne species r,rhleh are usuall¡r consld,ered- to be of
ea.stern origin. Tirese may r"rel1 have survived. south of the
lce-sh.eets, associated- then a.s nolv r,.¡ith the aspen forest.
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TIr.e folloirrì.ng are good- examplee:

Botrychlu-rn virginlanum Pyrola elliptica.
CoralLorltiza strla.ta. Rha"mnus alnifolla
Corylus cornuta Rhus toxicod-endron

La.thyrue venosus Sanlcula nariland-ica

var. intonsus fipira.ea. a.lba

Osmorhiza longistylis The.lictrum d-a.s¡rcs.ï'pun1

Prenanthes alba

Turnlng noru to the r¡¡estern extrernity of the forest

section, a perusal of the specle$r listc publíshed by lvioss

in hls stud-y irForest Comnunities ,in Northr¡estern .Ê,lberta.rl

\L953) f s instructl-ve. The first impression of one r^¡ho hp,.s

stud-ieC.. the forests ln !¡estern Manitoba and- in $as1catchel"Ía.n

is tLtat a remerkable floristi.c simila.rit¡r exists in the

boreal forest of tne three provinces. Only a very few

e pecles listed 1n the a"rticle just referred- to ce.n be

classed- ?,.fl L strictly conflned- Cord-illeran element, th.e

best exa.mples being Pinujs contoria Loud-on var. la.tiIolia,.

Ì:ingekn. and. Ëp1_r?,e9. lgcig-a Dougl. both hor¡ever found" in
the Cypress Hllls. Quite a nwrJ¡er of specles d-eslgnated"

as i¡restern or Cord-i}Ieran, sone of consld"erable importance

in the forest vegeta.'bion, ra,nge eastr¡ard- varying; distances

beyond- Alberta¡

!
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.Ërchi]lea sibirica CastilleJa re"upii Penn.

.å,quilegia brevistyla Ca.stille ja- rhexifolia

.Araþis lyrate. va.r. Ryd-b.

ka.mcira-tika Defithinium glaucuin 1i,Ia.ts,

iirceutholoir-¡¡r amerieani¡n Di spo::r.rnr,tra.clrycÐ.rrÐurn

Nutt. Elymus innova.tus

*lrnica. cordifolia Hook. Ribes oxyacantiroid,es

Åster conspicuus Lind-i. Íiallx erbusculoid-es

Àster umlrel-latus vÐ.r Ànd-ers.

$ali.x l-a.si-and-ra Bentfi.pubens

.Aetragalus tenellus F.,a.llx scoulerlana

Betu1a fontinalis Sarg. Barrp.,tl,

Betula pa-pyrif era }[a.rsh. *qenecj.o eremophilus

ver. neola-skana. Richerds-

t. $a.rg. ) Ra"u-p

Tiris group could- d-oubtLess be expanäed. consirl-era.'b1y.

From lt a"n argument for the irnportance of migratlon
tldriftll into our aTea. from the hrest could- be ð-eveloped-

since there ls ap¡ra.rently no stmilar group from the ee.st

r''¡hich i:as so successfully integra.ted. itself into the

vÐ-rious vegetation communities of the upla.nd- forests.

As previously pointed- out, rr¡hat ê"ppee.r to be tlee chief

eastern invad-ers belong to the d-ecid.uous ra"ther than the

conlferous forest eleraent, and- the¡r shorc little present

tend-ency to move from the va"lIe¡rg, sca.rps a.nd- south -elopesr

45
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and. to lntegrate witrr the vegçtatLon of the upland. forests.
one last sroal-l group of plants wlth a puzzH.ng

d.letni-þution merits attention. rt lncludes specles whleh
have been reported on the FnecanrbnLan ghlei.d. in north-
¡øestern Baskatenerran (Rau.p, 19+6) but !úflicle ln onr area
are only found. ln and. ad-Jaoent ts the .agasslz basln.
Four have cone to tne rrrltertg attentlon, na.melyl

chimaphllra r¡sberrata cyprrpedj.un acar¡Le

var¡ occLd.entalLe Ëarracenla purpurea

Coptis groenlanilLea

The nenalnt ng speci.es are wid.ery d.lstributecl.
They forn the matrlx of the vegetatLon over the entlne
area and. are responsi.bre for tne renarka-ole florlstlc
honogenerty nentionecl. pnevlousLy. Beeause of ttreln
extenslve d.rstrL'þutions they suggest Llttle as to the
reeent soupces of or¡r flora, aniL nothJ.ng ls to be galned.

by llsttng them here. Reference ean be maoe to the suc-
eeecLLng seetLone and. partieularly to Table lcKxrx r¡rhene

many of the lnoportant speoi.es contnlbutlng to the vanlous
vegetational eommunl.tieg are llsted..
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AUTËCOLOGY OF THT] TREE SPECTES

.å knowJ.ed.ge of the autecology of d.omlnant plant

species goeÊ a long wa,y toward. explalnlng the genesls ancl

organlzatlon of the oommunltles ln whleh they ocour.

Therefore a short treatnent from thls viewpolnt of the trees
whlch d.omlnate vegetation ln the southern boreal forest will
noru be presented.. Tfell-known sy1-v1car characteristlcs
w111 not be stressed-, for they can be founcL summarlzecl ln
nurerous forestry books a.nd. bull-etlns. Ennphasle wllL
rather be placecl on certaln hablts belleved. to be of partl-
cular signlflcance for conpetltlon and. survlval. Much of
the followlng lnformatlon has been d.erlved. from the rr6iterrs
oron stud.les, but supplenentary dlata have been obtalned. from

a fer^r key sowces to whleh reference ls mad.e,

Ponulgg tremul-oldes (Aspen)

Aspen ls a pioneer specles, lntolerant of shad.e but

rapid.-growing ln fuJ-l sunllght. Its abund.anoe in the aspen

wood.lanc!. and. Ln the ad.Jacent fhilxeöwood.tr forest refLeats

an aggresslveness there whlch 1s apparently la.cklng farther
north, and. suggests that the specles ls best ad.apted. to the

d.eep, comparatJ,vely warn soils of the southern boreal

forest zone. Nash (1951) he.s polnted. out that 1n northern

4l
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Manito'ba the growth of poplar (aspen) is f¿vourecl. by

soutaenn exposure v¡here presunably lnsolatLon ls the

enLtiear facton. On ¡ret, peaty sotls aspen rarely ,eiurvlves,

and, on dry eancly or gfavelry soils it d.oee poorly eonpanecl

to Jaek pine and. white sprnee (Heinselnan anit zasada, LSDD),

_brt on noLst to very nol.st loany and. olayey soils lt forms

flne etancls. strongly leaohecL tLrl solle clo not appear to
be go favor¡rable for aspen as weakly leacrrecl (calcareous)

tLlls, although here the neason nay nelate to the greater
eonpetltlve abllity of eoalfens on the former sttes.

Aspen combines wlth elhlte Êprnee to form trre naJortty
of the foreet eover-types 1n our area. rn theee types

þalsan poprar, white blreh, and. balsan flr are often mlnon

conetituents. rt aesoolates wlth Jaok pJ.ne on solls tllat
ane not excesslvely d-r.y. Because 1t avold.s onganle golls
lt ls foundl wlth bLack Êpruee and. tamaraok only where the

latter specles oecupy uplanil elteg.
aspen proil.uoes ]-lght seed. prorifteally by wnieh neans

Lt ls abre to lnvadl.e suoh habi.tats as mot et nlnenal soil
on severely burned. areas, neú¡ aLtuvlunr or ponËL narglne

whene the water hae lately reeecLeël. But where a perennlal

vegetatlon 1e aJ.nead.y established. (the usual conclltlon

Ln the fo¡est) preventlng growth frøhseeil, aspen

perpetuates,ltself vegetatlvely .fnom root sprorets on

rrsuckerstl. : Suekerlng usua].ly folJ.ows removal of the
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contrlbuted. by the d.ense shrub-and.-herb vegetatlon that
usually d-evelops ln such oLil. stand-s may be an unfavor.rrabl-e

contributlng factor.
Llght surface flres stlmulate the sproutlng of aepen,

but severe flres whLch bi:Xn ahlay the humus Layer may

serlously lmpalr abillty to sprout by d.amaglng the eurfaoe

roots. IÍowever the speoles usually regenerates nore or

less prollflcaLly after any type of flre, hence ls knohrn

as a lrSlpurt tnee. fts wld.e dlstrlbutlon and. abund.anoe ln
the southern boreal forest bear wltness to the lnportance

of flre ln the history of the vegetation of our area.

Aspen ls not so 3.ong-llved as the spruces. Probably

1þO yeans ls a maximi¡ur age uncl-er the most favor.¡rable

cond.ltlons, but thls age-potentlal ls rerely neallzecl cl.ue

to lts susceptlblllty aften about 60 years to trunk rot,
panticularly by Fomes lgnla,f.luF (L.) G111. Consequently

stand.s are usually overmatune before 100 years, ancl flre
or sone other form of d.lsturbance ls necessary to renew them.

The largest aspen trees yet seen by the r'r:rlter, gnowlng

on the north slile of the Porcuplne Forest Reserve, were

up to elghteen lnches ln cll.ameten at breast helght ancl

measured. 100 feet ta].I.
The J.atenal roots of aspen sre flrnly anehonecl ln

the grouncl, and. 1n d.lgging solI plts lt ls conmon to

encounter l.argg ones, one lnch to three lnches ln cllaneter,
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ln the .42 and. B horlzon$. Because of thi.s seoune rootlng,
strong wlnd.s break the trunh rathen than upnoot the specles,

and. lt d.oes not llploughll the forest floor as wlnd.thrown

spruce d.oeg.

Aspen ls a prlnary foocL specles for nany of the

larger anlmal lnfluente of the forest. Beaven ellmlnate lt
along nlvers anil lakeshores, hastenlng the successlon ln
these frlnge habltats towarcl pure conlferous types. Moose,

eIk anËl cleer browse the young trees, partlcul-arly d.unlng

the wlnter, ancl the r'¡nr.lten has seen extenslve a.reag ln the

Rld.lng Mountaln Natlonal Park where aspen has been klLl-ed.

out by these anlmals.

Populus balsamlfera (Balsa.m Poplar)

Balea.n poplar ls not an lnportant constltuent of
uplanil standls. It nesenbles aspen ln lts lntolerance to
shad.e, mocLes of regeneratlon, and. rapJ.cL lnLtial gronth nate.

It illffers ln lts greater aggresslveness on very molst

sites, ancL seems to be peculiarly adapted. to lnvaslon,

growth and. negeneratlon on s13.ty aLluvlal- Ëleposlts. Remank-

able stand.s of thls species are reported. on the flood.

plalns of the Cannot and. Saskatohewan Rlvens near The Pao,

rn¡here cllameters of 4 feet at bneast helght have been com-

rnonl.y measuretL, ancl d-laneters of ! feet to 9 feet estlmated.

.Assoclates lnclud.e aLl our tree øpeeles wlth the posslble

exeeption of Jaek plne andl tanarack.
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It appears to be a J.onger-L1ved. tree than aspen,

poselbly beoause 1t ls more reslstant to fungal cleeay.

fts sap has a very hlgh content of ealclum carbonate, ancl

although no one has lnvestlgated. the physiologlcal slgnl-
flcance of this faet lt nay be assumed. that lts lltter
1e llkewlse hlgh ln lime and. therefore rrsolL funpr"ovlnglr.

The noot sprouts of bal-eam poplar are slmilar to
those of aspen but are coarser and. faster-growlng on very

nolst sltes. The rarrlten has observecl that sproutlng fnon

the stunp al.so occurs on occasl.on, and. thls ls unknown fon

aspen. The vegetatlve shoots appear to be less palatable

to anlmals than those of aspen, and. thus blotic influences

may d.etennlne nhat llconsoolatlonrl ls fonned. when the tv¡o

species are conpeting for the sane ground.. Toleranoe to

low tenpenatu:r.es may also be of slgnlflcance when conpetl-

tLon between the two poplars ls oonsld"erecl, for evld.ence

has been found. at the Rid,lng Mountaln of froet damage to

aspen suckers when ad.Jacent balsam poplar suckers renalnecl

apparently unharmed. Llttle ls known concernlng the root

systen of bal-sa¡n popLar. lt ls assuned to be s1!ß114r to

that of aspen, aniL Pulllng (1918) d.eflned lt as rrflexlbLe

but dleepll.

Betu1a papyglferL(Paper Blnoh)

Blrch Is aLso a ploneen

behavlng llke-the poplars. It
specLes, lri thls respect

seems to be nore shacLe-
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end.uring than aÊpen, but 1t requlres full- sunllght for

best growth. The specles hae a r¡Écle tolerance of slte

whlch allows 1t to enten lnto the conposition of most fonest

types. Although lt neaches lts best cLeveS.opment on lnter-
nedllate sites wlth the typloally upland. trees, lt a]-so grows

on clry sancls wlth plne andL on wet peat wlth tamarack ancl

bLack spruce. In the latter assoclatlon, antL ln communltlee

of the far north, the varlety nsoalqshana nay be lnvolvedL

more often than the type varJ.ety, but thls probLem has not

been sufflclently stucl.ied. as yet. A,lthough pnesent through-

out the aîea uncLer d.iscusslon, paper binch ls not very

abuncLant exoept on the eastt¡arcl- ancL northr'rarcL-faclng

slopes of the Cretaceous escarpment, ln Manltoba ancl ln
eastern Saskatchewan, where a llblnch beltff ooeurs. Through

most of the trbeltrr the specLes ls associated. wlth varylng

a¡nounts of aspen ancl white spruce, al.though locaIly 1t nay

form emalL pure stanclg.

The reproiluotlve potentlaJ. of blrch by neans of

seeil ls hlgh, for natur"e trees prod.uce large quantltles of

the llgnt, wlngecl frults almost every year. lhese are well

ad.apted. to wlncl cllspersal ancl to subsequ.ent clevelopmenf

lnto seeclllngs, as they are S.arger ancl heavler than poplar

seeits. fhe seecLllng blrch have nuoh the sane preferenee

of habltat as r,rrhlte spruce, and. they oan be fountl gnowlng

Ln the forest on clecayed. logs ancL stumps, on wet peaty
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huaus and. on nolst llght-textureiL soiLs. They are veray

palatabre to nenbens of the d.eer fanl].y anö are often
severely browgecl.

Blnoh ls usually consld.erecL a üflreil tree iLue to
its rapicL lnvaslon of severery btr:rneü areas, however flre
can harclIy be the prrmary cause of the extenslve rlblrch
'nertrl on the scarps of the Rld.rng Mountarn, Duck Mountaln,

Porcuplne Hll1s and. Pasqula lfllls. lhe uriter believes
that another causatlve agenoy ls aleo lnportant ln the
genesls of birch stancls ln orrr atea, nanely erosion of
slopes, the effeet of whloh ls evld.ent on the faoe of the

Cretaceous eeearpment as well as on the steep sld.es of
rlvers ancL ereek valJ.eys. Instability of slopes, assoola-

tecL usually wlth seepage, provld.es a favourable seecl-bect

of nolst to wet mineral soil where the seed.llngs become

established., ancl apparently tfie root systems of the

il"eveloplng trees ane able to eope with cond.ltlons of soll
movement whlch are sufflclent to el,lmlnate or at Least

severely hanper the gfowth of other trees. The noots are

wld.e-spreacllng thnough the upper mlneral soil, anil the

stunps have a weJ.3.-knopn reputatlon for flrmness when landL

1s belng cleareil.

Onee estabJ.lsheil, blrch can malntaln ltse1f by

sproutlng from the root eolLar, al.though not from the rootg.
$econd.-growth stand.s of ten show grouped. trunks, a numben
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of stems having grovûn from the base of each of the orlglnal
slngle tneee. Thus slngle-sten stand.s always incllcate
a genesls of the type from ÉeeiL.

Not nuch ls knoïin concernlng the lLfe-span of blnch
ln our area. The trunks apparently remaln sound. even when

of large slze (dla-metereof 1g lnehee D.B.H. and. helghts of
80 feet are not unoonnmon), and. pro-babJ.y a.ges ln excess of
the average fon aÉpen are coruûonLy reacheiL. rhe assoelatlon
of si.ngre-stem blrch wlth spruce rrl.o yeans to L6o years olcl
Ln the Pasqula Hi.lls suggests an equal age for the blreh.

trühlte spruoe is a tnee of wicte eoologlcar ampJ.itud.e.

rts d.lstrlbr¡tion east and. west aeroÊs the contLnent ancl

from tlmber-Llae to the southern Ilnl-t of the boreal forest
reflects a remarkable ablllty to tolerate extrenes of
drought and. nolstr¡¡re, heat and. coLd., and. suggests the
preÉrence of oonsid.erable genetlc d.lverelty wlthln the

specles. rt ls most abund.ant ln the southern boneal fonest,
betng largely replaoeiL to the north of or¡r area by black
spruoe ancl Jaok plne, anct southhrarð by aspen, although ln
rlven valleys ancl along lake shores it extend.e itserf
significantly into þoth nelghbourlng zones.

I{hlte spruce ls abre to ploneer on open landt wl,thout

beneflt of coven and. although usually preced.ed. in such

habltats by haril¡uoocl speeres lt ls not absolutely d.epend.ent
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on then for lte or¡¡n survivar. as üie conmonly held. Ínr¡rse

cnopll id.ea supposes. rts tolerance of shade is such that
lt oan lnvad.e and. eventually supplant hand.woocL stand.s,
provld.ed. that su:rface cond.itions are favourable.

Llke nost trees it makes its best gno'th on perme-

abre, molst soiLsr oF on wetter soirs lf the ground. water
ls moving. rt aBpears to be most aggresslve on nolst,
strongly LeachecL tirrs L¡hene the leached. J.ayen (Ag horizon)
ls d.eep and. llght rn textwe ( sand.y Loan on loam) , on

molst earcareous t1lls where pnoflles tend. to be shaLrovû

It does not conpete so successfuJ-ry r^ïlth aspen. lrthlte
gpruee ean survlve on s¡ore extreme sltes than aspen however.
Not only is lt abLe to estabr-lsh ltseLf successfurJ-y on
flrav¡lf mlneraL sofl, but also lt can be seen today at the
southern edge of the forest lnvad.lng and. replaolng native
praÌ-rj.e vegetation on gnaveLly kames, eskers, oJ.d. beach

rld.ges and. d.eltalc cleposlts. At the wet end. of the scaIe,
lt gxro'ûrg guccessfully on fen on rauck soirs at the ec!.gee

of rj.vers, cneeks and" slou$s. rt ls evliLent from the
foregolng that whlte spruce caR grolr ln assoclatlon wlth
all other tree specles over a wrd.e range of sltes, ancl. lts
presence oan confld.entry be expected. ln nost forest types
exceptlng only bLack spnuce etand.e on cLeep peats, and. Jack
plne stands on the driest sancL soiLs.
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The regeneratlon pnobl.em of ¡qhlte spruce 1n our area

has been stud.ied. ancl reportecl on by Rowe (190i) and. sone

of the more signlflcant flndlngs are bnlefly sumnarlzed

hene. spruee 1s entirely cl.epencLent for lts contlnueil sur-
viva.L on seecL whlch lt usually beglns to prod.uee between ¿l.o

yeare and" 60 years of age, the varlatlon belng neLated. to
suoh factons as stand. denslty and. vlgor.¡r of the lnd.lvldual
tnee. Mod.erate crops are borne at irnegular intervals,
usualJ-y every 7 yearÉ on 4 years, and. when heavy frultlng
oecurs the a¡nount of seed. prod.uced. 1g tremend.ous, as a slngJ.e

tree may eas5.Iy bear 15r0OO oones, each contalnlng !0 or

more seed.s. Despite thrs neprocluctlon potentlal, spruce

ÈLoes not eaelly lnvaiLe establlshed. forest oommunltles

becauee the d.el1cate seecLLlngs prod.uced. from the sna.LL seeð-

cannot compete wlth the large, vlgonous perennlal herbs

ancL shrubs of the fonest floor. Mechanlcar eonpetltlon ls
aLso a facton ln survlva.l, ancL crushlng by the annual fall
of poplar leaves ln harilwood. stand.s accounts for nuch of
the nortaS.lty of the lnvad.lng conlfer.

In generaL, Ilght surface flres prod.uoe unsatlefactony

ooncLltlons for spruce reproductlon beoause they etlnuLate

nenewed. growth of eonpeting herbs, shrubs and. hard.wood.

trees. The best concLltlons for genmlnatlon andl. sìtrvlval

are provld.ed. by nolst ned.la free of aggresslve conpetitors,

such belng well-d.eeayed. woocl (Iogs and stumps), wet nuck
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soils (d.ralned. beav,.er mead.or¡s, etc.) ancL nlneral soil
e:rposeil rn¡here sevene fires have completeLy consr¡med. the

hrrmus layer. The latter ls thought to be of rnaJor lmpor-

tance 1n the genesls of d.ensely stockecl uplancL spruce

sta,ncls. Fornerly lt was supposed. that all seecl r¡¡as shecL

ln faLl and. early winter soon after the cones rlpened., but

the wrlter has found. the:t a small amount ls reguLarly

retained. on the trees in a small nunber of cones untll the

autunn. This perslstent seed. source may have consid-erable

slgnificance for regeneratlon followlng sprlng anct sumner

f lres.
lfhlte spruce ls a conparatlvely long-IlvedL tree.

Ït outlasts many of the specles with which lt may 1nlt1a"3.1y

be assocj.a.ted.: the poplars, blrch, tamarack and. pine. The

old.est nercha.ntable speclmens exanined. by the wrlter ln
$aska.tcheï4ran shol/,red about Zfj annual rlngsr âtr exceptlonal

age for a tree usual3-y consid.ered- nature at about LeO years.

Heights up to 1,?j feet have personall-y been meastred., and.

a reputa.ble foresten has reported. that a tree felled. ln the

Porcuplne Reserve neasured. 140 feet on the ground. The

usua.l d.laneters of trees 1n good. stanils run from 1ß lnches

to J0 lnches D.B.FI., although exceptlonal cLlameters of 4

feet or nore have been neasured.. Slte conditlons d.etermlne

to a J.arge extent the age to whlch a tree llves as weLl

as lts slze, for where growth ls rapld., matürity ls reached.
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eaJly and. cleoays of root and. butt soon appear.

The root system of whj.te epruce ls fJ.exlble a.ncL

well ad.apted. to secure eurvlva.J. on many d.lfferent sltes.
.An extensLve plate-J-ike system of laterals oceuples the

hr.¡mus J-ayer ancL surface ¡olneral so1I, while fron the prl-
many lateral noots vertlaal rlglnkersrr d-esaend. to tap d.eepen

molsture sources. llhus the tree ca-n slrvlve above a htgh

water ta.bLe ( tfre vertical roots are not d.eveloped.) or lt
can reach clo¡on to the nolst zone 1n surface-dry solls. In

conpetltlon t¡ith the cLeeper-rooted. harclwood.s the surfaee

root nat of spruce Ie very efflcient as lt can make the

most of any preclpltatlon penetratlng tne canopy. Both

blrch and. poplar iLoubtless suffer fron the severe root

cornpetf.tlon of spruce ln rlMlxedwood.ll sta.ndLs, for tire process

of ellmlnation of the hardwood.g can eonetllqes be observecl

even before crown competltlon has ðeveloped..

Of al.l the forest trees, the spruces (both white and.

blach) suffer Least from anlnal d.epred.ations. $qulrnels

cut d.own the cones, and. varylng hares (!g.pus

sonetines trlm back tne shoots of see¿llngs and- sapllngs,

but nost herblvorous anlmals bypass the spruces ln favour

of nore pal.ata.ble speeles.

One last fee.tr¡re óf i-nportance shouliL be noted' It

concerns phenology as thls relates to low temperature

neslstance !n the sprlng of the year, and. may be stated. ln
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the followlng cornparatiqe terms: lfhlte spruce ln or¡r area

1s d.lstlnctly less fnost-tolerant than black spruce d.ue to

its habit of ea,rller groruth. Reoord.s from the Rld.lng

l4ounta1n anea srror,Í that where the two specles are assocla--

ted. on the sarne sltes there ls a consistent illfference of

about 7 clays to 10 d.ays ln the cLates hlhen thelr growth

comnences. Whlte spruce ls first, lts bud.g breaklng clorrnancy

ancL then prod.uclng flowers and- new Leaves. The tend.er earJ-y

shoots are very often kllLed by fnosts ln late May or 1n

early June when bLack spruce Ís etj.lL ln the bucl stage.

lÛhethen the pollen and. the fenale flowers are also lnJurecl

by ea.rJ.¡r froets has not yet been stud.led. but slreh ls very

llkeJ.y. The w¡'lter has found. whlte spruce seeilJ-lngs klIled.

or bad.ly lnJured. by frosts ln low areas (froet rlpockets'r)

and. ha.s also observed. ln the sane l-ocatlons healthy

uniLanaged. bLack spruce seedJ-ings of equal slze. Anong

foresters, bLack spruoe le knoîrn to be superlor to whlte

spruce in lts reelstance to colcl and. lt ls recommend.ecl for
use ln the reforestatlon of aneas Liable to frost ln the

sprlng and. eummer. Iiere then ls a factor of consld"enable

inportance whlch may provld.e a simple explanatlon of the

success of blaok Êpruce ln eompetltlon wlth whlte spruce

on low, wet sl-teg. It ls rather surprislng that whlte

spruee apparently ls nore ha.rd.y and. vlgorous than black

spruce at the ecLge of the tuntlra (Raup, 1946; Ifustlch,
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Lg+9; 195+). The d.iff erence in behavior¡r of the two :

specles between our area e"nd. the fan northrúest and. north-
east suggests posslble genetlc d.lfferences (Hustlch, LgDI+r,

an approach to the stud.les of which nlgnt flrst be mad.e

through observatlons of phenol"gy.

Black spruce ls as wld.ery d.istrlbutecL as whlte spruce

a.lthough 1t hae quite iHfferent ecoLoglcal hablts. rt cloes

not clo well on wa.rm, dry or fneeh sltes. over much of ltg
range lt 1s conflned- to poorly dra"lned. peat-f1J.1ed. baslns
where lt grows ln association wltil sphaenug mossee arid.

erlcaceoue silruþs. But rohere the molstr:re reglmes of uplandL

sltes are favonrable, thls specles often lnvadLee sucaess-

fu1Ly beyonil the margln of the nuek€g6, fonmlng d.ensely

stocked. superlor stand.s. The brack spruce upland. type¡ oF
llfeather moss typettas lt 1e commonly caJ.J.ed., ls a pnlmary

comnunlty farther northr'¡and. ( 1n the Northern conlf erous

Forest) partlcularly on area"s of Low reIlef where the bedrock

ls covened. vrlth glacio-lacustrine d.eposits, but 1t ls common

}ocally ln or¡r area on cooLer. sltes. The nequistte

cond.itlons for lts genesls appear to be three: a molst to
very molst soil usually with low rellef, pnoxlnnlty to a seed.

source sufflclent for nass lnvaslon (for example, near

muskegs), and. flre to elean the ground. for lnvaslon.
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usually black spru-ce gxro!üË in pure stancls no matter
rrhat site it oceupres, but nlxed. etanile ilo occr¡r, fon

exa^nple wlth ta.marack on ¡cet peats, aniL wlth aspen, r¡r¡Ïrlte

Êpruee, baLsan flr and. Jack plne on the upland.s. The latter
specles le by far the commonest assocla.te , a îact whlch at
flrst slght ls puzzrlng as black spruoe and- Jactc plne are

genenally consid.ered. to be far removed. ecologlcally from one

a.nother and to be ad.apted. to qulte cLlfferent sltes. close

examinatlon of black spnuce-plne types has shoÍrn that
usualLy the plne occuples sllght rlses between spruce
rrfratsrr, so that the trøo species tend. to alternate ln band.s

nather than to mix evenly" At the bord.ers of slúamps too,
the black spruce ls sometlmes assoelated. wlth pine. The two

speoles have three slgnlfica"nt features ln common whlch nay

explaln thelr Juxtaposition: precoclous frulting, perslstent
cones fror¿ r¡hloh seed. ls releaseil in Lerge quantltles by

fire, and. frost toleranoe, the latter stemrnlng at 1east

1n part from a tand.y lnltiatlon of growth ln the sprlng.
These acl.aptatlons for sr.¡rvLvaL ln the faoe of necr¡rnent

flre and. fnost are probably aileque.te to expraln the aesoeia-

tion of the tr.¡o specles on cool upland. sites as well as a.t

swanp borclers, anil at the same tlne to expla.in why whlte

spruce e.nd. balsam flr are Less frequently founcL r¡lth blaok

spruce 1n place of the p3.ne. From the foregolng an

lnterestl_ng questlon arlses as to whether or not stud.ents
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of paJ-ynology are oorrect in thelr lnterpretatlon of the
occTlrrenoes of Jack pine pollen and Êpruee pollen as cor-
neLatives of rdarm, dry elrnate, and- of cool, hunld. cllnate,
respectlvely (Ëears, L9+8). posslbly the behavlour of
these specles at the southern ed.ges of thelr ranges has

pneJucllced. oplnlon concennlng thelr more general behavlour.
The fnultlng hablts of black spruce have been sug-

gested. ln the preced.lng paragraph. vlable seed. ls prod.ucecl

at an earller age than whlte. spruce, and. J.arge a.mounts

ane held ln the d.ense tnass of perslstent, semi-serotinous
cones at the tops of the trees. rn outtlng d.own the cones,
squlrreLs shape the rrcLub topst, so typlcal. of black spruee
stancLg.

The r'nrlter examlnecl a Jjläear-old. burn on the Rld.ing
Mountaln where thlcket regeneratlon of both spruce specles
Ìü48 present. Many black spruce alree.d.y bone cones although
ro¡hlte spruce ha.cl none. geed. was collected. fnom the former,
and. lt rras for¡nd. to germlnate and. grow welr. rn alr llkerl-
hood. therefore, another flre ln thls ple.ce r¡ou1d. e1lmlnate
whlte spruce and. brlng a pure black spruce stand. lnto belng,
as no other seed- woulcl be present.

Black Êpruce nepnodLuces vegetatlvely by rllayerlngrl 
,

particularly ln open stand.s on wet onganlc solLs. on

upland sltes where cLenser stoeklng ls the ruLe and. where

the trees gol'r rapid.Ly, J.ower branches are soon self-prunecl
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ancl no layering 1s possible. Recently rlrootlingsil (root
spnouts) have been reported. (LeBlanc, ])1il but these are

evld.ently of little lmportance for the contlnued. existence
of the specles.

The best conûltions for germlnatlon a.nd. for snrvlval
of seed.lings are provid.ed. by nolst minerar soil, peat ancl

d.ecayed. hrood.. Neutral or slightJ.y alka.llne fen and. muck

soll is apparently much Less favourable. The seed.lings

are tolerant of shad.e, being able to perslst and. grow unclen

poplar or pine.

The longevlty of black Ëpruce d.epend.s on severlty
of envlronmental cond.itions, and. lt ls t¡'ue for thls as

for all trees that the slower the re.te of growth the greater
the potentlal êg€. Thus stunted. Ênanp-grown tnees may

reach ages ln excess of 2oo years, but vlgorous upland.-grown

trees mature at about 100 years a.nd. begln to cLle soon

therea"fter. stems never reach the srze atta,lned. by good.

whlte spruce, ancL lt 1s exceptlonal to encounter lndivl-
iLuals exceed.lng f5 inches D.B.lÍ. anð- fj feet ln helght.

The noot systen has been classlflecL as rrlnflexibly

shaLlowrr [PulHng, ].918; Bannan, 1940). It ls plate-Ilke
tr¡.lthout stnong vertlcal extenslons, e.dmlrably adaptlng

the specles for growth on wet sltes but naklng lt very

susceptlble to wlnd.thror'r.



Jack plne is a she.d.e-lntolerant, fast-growlng speeles

r'¡hlch ls partlcularJ.y sulted. both for slrvlval on dry

porouË soils and. for regeneratlon follor,¡lng flre. It ls
abund.ant ln our area ag pure stancls ¡'rhereven extenslve eancly

eolLs occur, but lt ls also found. on heavler-textirreil,
ealcareous solls ln mixti¿re wlth aspen, paper blrch and. r,rhlte

spruce. The agsoclatlon of plne wlth blaok spruce on areag

of low rellef and. at the bord.er of srtramps has been nentionecl

ln the prevlous sectlon, as has the fact that ln these

places the plne usua.lly occupies the sllght1y hlgher and.

cLnler parts of the terraln. There are several recognlzable

sltes where plne cloes not appear. fr''lo are very wet, na.meLy

the cLeep, acid. peats where black spruce and. ta¡rarack are

founcl", and. the fen ancl nuck solls hrhere whi.te spruce ls suc-

cessful. The thlrd. ls best clescrlbed. as the pra.Irle slte,
for the vegetatlon of these areas rather than theln soll
molsture or texture appears to be the best correlatlve of

the Jack plnel s absence. Sand-s and. gnavels on whleh prairle
vegetatlon hae prevlousS.y prod.uced. shaLlow BLe.ck-Earth pro-

f1les are almost always occupied. by rohlte spruce rather

than by Jack plne, and. the latter specles Is apparently

unsulteå to the lnvaslon of natlve grassland.. Thls fact
probably explains why whlte spruce rathen than pJ.ne marks

the southern bord.er of the MlxecLruooiL forest, spruce belng
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the.flret conifer seen ln travelllng northward. fron pralrle
to r'¡ood.land.

Jaelc plne bears lts flrst cones at a very early âge¡

sonetlmes when only 10 yeers to 1,! years oLcl. Precoclous

prod.uctlon of seed- gives the specles a,n ad.vanta.ge oven the

other conlfers lf flres recur at short lntervals. It has

been notlced. that the flrst cones often open on the trees,

aniL the early scatterlng of seed. iLoubtless helps to f111

ln the Juvenlle gtancL. 01d.er tnees have serotlnous cones,

although occaslonally a. speclnen with open cones has been

found. 1n or.¡r area. The closed.-cone hablt conservee the eeecl,

a.nd. a supply 1s a"Lways present on the treee. The rlgnt son-

d.itlons for illspersal are provid.ed. by f1re, âs heat bneaks

the resln bonil bJ.nd.lng the cone scales and. allows them to

flex aniL release the geed.. Flre also provlcLes the nost

fa"vourable seecl-bed. for plne, na.ne1y, mlneral solJ- fnee of

competlng vegetatlon.

Seed.Llngs gron rapid.ly on suitabLe sltes, far sur-

passlng balsa^m flr and. both the spruoe specles ln the flrst
few d.ecad.es. As wlth the other fast-gnowlng trees, naturlty
ls neachecL at a comparatlvely early age. On d.ny, sancly

eolJ.s¡ Jack plne ls consld.ered. mature at 60 years to 8O

years, but on molst, heavler-textureil soil.s r'rhere the best

sta.nci.s are f ormed. ( f or exa.urpLe on elay-loa-¡n tlLl-s) gootl

growth conttnues to 1-O0 years or more. Sound. trees wlth
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an age of 160 years have been found on molst clay-Ioarn tlr1
on the Rld.lng Mountain, and. ln the 6ame area stani!.s up to
!0 feet ta].L trlth cLlameters up to 20 lnches at breast helght
are occaslona"lly found_.

The root system of Jack plne is generally believed.
to be wid.e-spread.ing and- strong ln the vertlcar plane
(Bannan, L940), nrls ad.a.ptatlon asslsts survlval on clry

soils ¡vhere molsture supplles 1le d.eep. on very molst sltes
the vertlcal roots d.o not cLevelop antL the plne relles on

1ts lateral system ln ¡ouch the sa&e manner as r,rhtte and.

black spruce (Day, I94D).

The cord. hand.iness of pLne has alread_y been mentloneÉl,

and. fonesters know lt as a specles betten sulted. than whlte
spruce to early plantlng, d.ue to lts resistance to fnost.
CIf ad.d.itlonal slgnlfieanse nay be the slow d.evelopment of
the plne flowers ln the spring t Ð.8 shown by a Later poJ.len

nelease than black spruce (tn turn Later than whlte spruce
and. flr) .

The tr,trlgs ancl leaves are ¡-eLlsheil by rod.ents anel

menbers of the d.eer farally, and. plne suffers much fnom

browsLng and. berk gfrd.ling, partrcuLarry in the seeöllng
stage. The biotlc factor nay sonetlmes be effectlve in
chechlng the reprod.uetlon of this specles,



Ëalsa¡n flr ls the most nesophyttc, shad.e-tolerant
oonlfer ln or¡r avea. rt le also the specles most ailversery
affected. by f1re, anil lts llmi.ted. dlstributron and. abunilance

are probabry related. to the twLn factons of low preclpf.ta-
tion and. hlgh lnciclence of flre. Here it should. be notecl

that all the tree specles d.iscussed. up to thrs polnt can
be classecl as rlflrerl specles ¡rlth obvlous acLaptatlons for
reprotluctlon foLlowlng burnlng. Flr on the other hancl ls
usually founcl 1n greatest abund-ance ln locatlons where

protection agalnst flre (and. posstbJ-y against sprlng frosts?)
ls afford.ed. by the proxlmlty of water on by topographlc
features, fon exanpler om lsland.s, ln the vlclnity of lakee
and. sloughs, and. ln valleys.

Balsam flr apparently ls best sr¡rted. to rnoist or
very molst sltes whene a humus layen has been buirt up by
ploneer specj.es. All the other conlfers make theln best
initiar growth on nlneraL soLr, pnovld.ed. tha.t the nolsture
regi-me 1s satisfactory, and. fLr alone appeans to ilrustrate
clenentsian ¡l$uccesslonrf folrowlng the a.nelloratlng
lnfluence or llReactlonrl of pnlor epecles on the habita-t.
Because of lts particuLar slte requirements, baLsarn flr ls
not f ound. on dry soils ancl. peat, hence ls rarely associateiL

rølth Jack plne or wlth bLack spruce and. tanarack. Most

corunonly.lt ls found ln overmature urhlte spruce stancls where
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legser a¡nounts of bLreh a.nd. poplar nay also be present.
Occaslona1ly the flr donalnates open stand-s of spruce anËt

poplar where a d.ense und.ergrowth of shrubs and. herbs lnd.i-
cates rich moist soj.L.

Fewen cones are prod"uced- by fir the.n by spruce of
s1n1lar slze. The seeds fall durlng autumn a.nd winter as
the decld.uous cone scales are shed., and. none ls retained. on
the crowns for so rong a penlod. ae on the spruces and plne.

Vegetatlve reprod.uctlon by la¡rering of the Lower

branches ls oommon, pertlcularly rchen the parent stemg a:re

young, scattered. and of bushy form. rn cLensen, olcLen

stand.s the lowen branches axe soon shed. and. layerlng ls not
po sslb1e.

The torerant seeùlings of f1n have the ab1llt¡r ¡e
sr.lrvlve und.er conitltlons of shad.e i,rrhleh effectlvely prevent
establisriment of any other tree speoles. rn uncLlstunbed.

conlferous stand.s lt alone reproduces to any extent, and.

therefore lt flts the ooncept of attclimaxrt speeles. But

because of the fnequency of flres and. other fonme of
d-lsturbance whlch are ad.vantageous to the reprod.uctlon of
the hard¡¡ood.s, the spruoes and plne, balsa.m flr rarely
d-evelops to a polnt of d.omlnance except on llnlted. areas.

Despite lts flclimaxlr attrlbutes, balsam flr ls
sunprlslngly short-Iived. and. the r¡rlter has encountered.

very fe¡rr sound. lnd.lvld.ua1s over 100 years of age 1n the
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forest. Generally rote are present ln butt and" tnunk after
about /0 years, and. the ¡¡'riterts flerd. observations suggest
that thls tnee has a shorter rlfe expeetancy than any of
the other speoles. The Largest speolnens measured. dr.rlng
these stucLles were up to !! feet tall v¡lth maxlnum

d.iemeters of 20 inohes at bneast helght. The orcLest slngre
tree was 121 years at breast helght.

The phenology of flr is very simllar to that of
whlte spruce, both specres shedd.lng polJ.en and. inltlatlng
vegetatlve growth at about the saJne tlme in late Ma.y or
early June. Eiprlng fnosts often k111 the newly fLuehed.

neeùLes, Just as r'¡lth white spruce, anil sone lnvestlgatorg
are of the oplnlon that of the two specles, f1r ls the more

susceptible to fnost d.amage (personal communlca.tlon,

Dr. J. Ferrar, Petawawa Forest Experlnent statlon, onta_rio).

The root systeras of the trnro specles are arso slmlla"r,
although there are lnd.lcatlons that after the seed.illng

stage ls pa.st the roots of spruce are betten branchecL aniL

üore extenslve than those of flr (IvÍoore , Lgzz). probably

ln the rootlng hablt Lles a partlal explanatron of the

l-esser d.egree of drought toLerance of the latten specles.
BaLsam f 1¡' ls palatable to d.eer, ancL it ls a pref er-

reiL wlnter foocL pLant. Severar oId. forestry reports fron
the Pasqula lIlLLs nentlon bnowslng as a ree.son for the poor

growth 
--o1 

tt" ln companlson to spr.uce. There are lnilleatlons
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at the Rld.lng Mountaln and Duck Mounta.in that seedl.lngs
and- saplings may actually be kllled by repeated. browstng,
and. possibry biotlc influences are of great lmportance ln
the fallure of flr to exhlbit greater aggresslveness ln
some d.istrlcts.

Lq}"lx larlelna ( TamaracE)

Tolerance to shad.e is generally lnversely relatecl
to rate of growth, and. tama-rack, our most intolerant tree
specles, 1s also the most rapld.ly growlng one. rn the far
north thls speci.es 1s comparatively conmon on upland. sltes,
but ln our area 1t ls onJ.y abund.ant on wet organlc solLs
where competlng trees cannot survlve. rts conmonest loca-
tlon ls e.t the ed.ges of srramps or bogs, backecl by white
spruce ln the former trabitat (on ¡auck or fen soir) and. by

black spruce ln the latten (on acld. peat). Occasionally

tamarack moves out of the wet lowrand-s and- 1s found.

scattered. through upJ.and. stand.s of popLa.r, spruce and. flr.
rts presence then lnd.lcates elther prior flre or locally
very molst soll cond.ltlons.

Tanarack regeneration ls alnost entlrely fron seed.,

and. cone crops are borne perlodlcally in nr¡mbers rarge or

sma"ll. The seecLllngs are frost-tolerant and- hard.y, but

they are very susceptlble to lnsect attack and. to browslng

by anlmals. The varylng hare flnd.s tamarack partlcuJ-arry

paratable, and. several old. forestry reports state that when



ff rabbltstr were plentlful ( in 1!14 ,-!5, Lgz+-zl) the tanal'^"o
ad.vance growth suffered. relatlvely greater d.amage than tlnat
sustalned by any other tree species includ.lng poplar and. flr.

The root system of tesarack ls not wid.e-spread.ing

eompared., for example, to pine, and. it ls shallov¡ rather
than deep even on ¡'se11-drained- soils (Day , rg+D). The roots
are able to tolerate subnergence in water for consii!.erable
perlods of t1me, henee the ad.aptatlon of the specles to wet

s1tes.

Mature tnees may reach a large slze on sultable upJ-ancl.

sltes, and. the ¡r'rlter has seen isol-atecL speclraens 1g inches
ln dlameter and fi f eet taIl. rn swanps a.nd. muskegs such
growth is never ¡nad.e.

The foregolng outline of the autecology of the elght
tree species hrhlch d.ominate the forest vegetatlon in our
area shows some of the ad-aptatlons and. ad.vantages whlch allow
each specles to lnvad.e, become establisheil, and. conpete

successfully on particula.r sites und.er partlcular clrcum-
stances. rt ls very slgnlflcant that all, wlth the posslbre
exception of balsam flr, can be classed. as llploneertt

specles, capable of colonlzlng bare mlnerar so1l r,rhen thls
ls exposed. to flre, wlnd.throw of trees, rlver cr.eposltlon,

or other ca-uÉes, although they d.lffer 1n thelr subseouent

abllltles to compete,
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A BASTS FOR THE VËGETATIONAL .$TUDTHg

rn travelrlng through the southern borear fonest
one gets the stnong impresslon that cllsturbance, by flre
ln particular, rs here a ba.sle ecologlcal fp.ct. Thene ls
evld.ence on every hancLi the existence of extenslve even_

aged stand.s of tnees, the scarclty of ord. forests except
where protected by natr.¡ral flregua.rd.s such as srcramps and.

lakes, abundant eharcoat ln the hr¡mus layers of alnost all
stands, aniL even occasional eharcoal lines in soll proflles,
narklng severe post-fine eroslon. Recent history too
records wld.espread. flres, ba-ck to the partlcularly ihry
perlod- of 1885-90, and. even earHer. The factor of lnstablllty
lntrod.uced. by recurcent flres makes d.lfficult the recognltlon
of stable or re-latlvely. permanent ( ttê.llrnaxtr)' .conmunltles.

Most of the vegetatJ.on appears young, and. lts hlstony of
d.evelopment seld.om lnclud"es a period. of nodlflea.tlon andl

amelloratlon of habltat by prlor communltles. on the contrany,
the factors of gneatest lmportance to the genesle and_

maintenanee of nost of the contemporary vegetatlon in our
area (as to all young vegetatlon) appean to be two:

I, The partloular opportunltlee for lnvasion whieh fol-
lowecl the d.estruction of the orlglnaL vegetatlon,
d.epending on the severlty of the flre (r.e., on the

extent to whlch lt prod.uced. a sultable seecl-bed. andL
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necluced. the competltion faeton), on the avalLablllty
of speoles whlch sr¡rvlved., and on thein reprocluctlve

potentlal for mass invaslon.

2. lhe competltlve ablI1ty of lnvad.lng species, clepencl-

lng on such factors as frost reelstance, tolenance,

nootlng hablts, rate of ryowth, and. 3-ongevlty.

Both the opportunltles for invaslon and. the compe-

tltive ablllty of lnvad.ing plants are strongly lnfluencec!.

by sultablllty of habltat. Therefore the dlreet lnfluence

of habltat, orllsltettln forestny parlance, 1Ë more or lees

clearly reflected. In the conposltion and- structure of the

naJorlty of our fonest communltles, anil the stud.y of eltes

ls a natural accompanlroent of the stud"y of the vegetatlon,

provld.lng a basls for uncLerstand.lng, comparlng ancl relatlng
the various eomnunities. It i.s rt¡orth noting here that the

sinpllcity of the flora in this area contrlbutes to the

close trfltrr of vegetatlon to slte as there are few posslbJ.e

d.onlnants or comblnatlons of tlomlnants ln tree, shrub, herb

or moss layer for any glven envlronment. Thls suggests

excellent possibilltles for the use of plant lndicators, ln
contrast to fLorlstlcally rleher reglons.

Fores.t 91tes

the egsence of

often been overlookecL

ecology, the ll¡¡¡e1çll approaeh, has

or obscr¡red. d.ue to the natural blas
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that foLlowe from a speelalizatlon 1n one partlcuJ-ar flelcL.

The etuclent Ìiho sets out to und-erstand. rather tha.n nerely

d.escnlbe the phenonena ln such flelÖs as ped.ologlr or

cLLnatolosl, or plant soclology, flnd.s hlmself lnevltably
led. lnto a stud.y of the othen d.lselplines, and the impllea-

tLons of this fact are proof of tne lnter-related.ness of

blotle ancl a'þlotic phenomena. It ls a trulsm that organlems

and. thelr environments are lnseparably related.. Together,

at a glven tlme and. place, the llvlng ancl non-Ilv1ng are

assoolated. as lnteractlng parts of ecosystens (Tansley,

L935; SJors, L955') or flbiogeocoenosesrr (Sukachev, J.p!tt)

whlch are the baslo realltles lrlth nrhich ecological stutly

1s concerned.. The natr¡raL blas of the plant eclentlet
toward. explanatlons of vegetatlon ln terns of the constl-
tuent plants should. not obscure the equal and. essential

lmportanoe of haþltat or slte.
Aceorcling to trad.itlonal eeologt cal thought ln

Amerlca, vegetatlon iLevelops prinarlJ.y und.er the lnfl-uence

of negional cllmat,e, termlna.tlng ln a ¡rcllmatlc cllmaxrl.'

Where the theoretlcal clevelopment is preventecl by partl-
cular envlronmentaL eond.ltLons (usualLy relateiL to the

natr.¡re of substnatw), ad.d.ltlonal ca-tegorles are provld.ed.

guch as llsubclimâxrl , lrpreelimâxrl , and. llpostcllmaxll (Weaven

anct Clernents , Lg38) . The latter categorles corresponcl to
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the ff ecl.a.phlc oLimaxesll of some authors, and. Od.r¡m \lg5r,
P. L96) suggests that: rrFor a glven reglon it ig convenlent,

although somewhat arbltrary, to reeognlze a slngle crrnatic
clLmax whieh ls in equilibrium wlth the genenal cllma,te,

ancl a vanylng nw¡þer of ed.aphle cllmaxes nrnlah are nod.l-

fled by J.ocal eond.itions of the su-þstrata.rr [nis ls veny

cLose to tne British flpolyoJ-lmaxrl posltion, iltd it was

eseentrally Nlchorsr approach to the crassiflcation of the

vegetatlon of Nonthern Cape Breton Is1and. ln 1!1J, Every

stab¿e community 1s ln equLLlbrlr¡¡ wlth physiography of
course, and. the ¡rcllmatle cIlmaxil ls actually the eiLaphlc

cllmax of non-extreme sltes (Caln, 1947), i.€., of loamy,

mod.erately drained. soils on und.ula.tlng topography

(Dauþenmlre, L9521. Éeen from thls vlew¡loint, a classlfl-
cation of sltes becomes a nece'ssary ad.Junct to the stucly

and. classlficatlon of vegeta.tlon.

It ls d.lfflcult lf not impossl-ble to nake sense of
vegetatlon wlthout consld.ertng he.bitat, anil the neverse 1e

al.so true. Neverthelegs attempts to d.escriþe and. cJ.asslfy

one or the other as separate entlties are continually belng

mad.e. The strictly vegeta.tional approaeh to the stud.y of
pJ.ant comrnunlties eannot solve the pnoblems of observed.

variations ln place and. tlme, whlle the strlctJ-y envlron-

nental approaeh 1s ilefeated. by the fa.ct of compensatory
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fea.tures which allow the d.evelopnent of slnitar'communitlee

on what appear to be d.ifferent sltes. 0n1y the unlty,

vegetatlon-site, 1s a¡nenable to stud.y ancl und-erstand-lng.

A system for the d.escriptlon and. classlflcatlon
of sltes, well- sulted. to the ecoLogistslneed.s, haø been

proposed by Hl1ls (1950, 1952, L955). FornuLated wlth

a vlew to wiclespreacl applicatlon, the system takes lnto

account all slgnificant parts of rrtotal sltef ( the blotlo
as l,rel1 as the a.biotlc), although it emphasizes the relatlvely
stabLe geomorphlc portlon of envlronnent. Baslc unlts are

d.eflned. 1n terms of factore whleh are ol known lnportance

to plant growth, vlz., soll nolsture, ecocllna.te, nutrlents,

and- pore pattern of soil proflle (includ.lng fabrlc of the

parent materlal.). Larger mappable unlts, calIed. ¡rJ.ancltyp€stl ,

are envlsagetL as patterns of baslc sltes, the latter coln-

cld.lng wlth recognlzable patterns of vegetatlon.

It ls rarely posslble to measnre d.lrectly the factor

conplex of baslc sltes, and recourse to lnd.lcators ls neces-

sary. For example, the sotl moisture reglme of a glven

homogeneous area ls Jud.ged. on the tiasis of topographle

poøltion, pore pattern, ancL proflle cLevelopment of the sollt

whlle eeocllmate ls Jud.ged from rellef, topographle pooltlon'

aspect, and. exposure. BlOtlo features play a consld.erable

roLe too ln ttre lnterpretatlon and. assessment of molsture
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reglme, ecolL!ûate, and. nutrient reglme, but I{111s observes

that too llttle ls known at present about the ecology of
plants to bnlng out theln full lnd.leaton va1ue. Although

the site units are a synthesls of a number of lnter-relateil
and. as yet imperf ectly underetoo¿L variables, they provld"e

the necessary frame of refenence for ecologlcal stuclles.

The seleeteð- enviroruaental features that are used.

to d-escribe the basle slte units ar,e ra.ted. on scales accord.-

1ng to thelr d.eparture from d.eflned. stand.ard.s. A quotation

illustrates the d.efinition of the normal rrfreshrl or stand.artL

motstræe reglme: rlln the slte reglon ln whlch the Unlverslty
(of Toronto) Forest ls sltuated., âD aûequate supply of

avallabLe moletTæe may be held. ln a good.-structr¡recL loan

which ls sufflclently sloplng to prevent the accustulatlon

of excess moisture, except for short period.s. In such

a soll the ralnfal3' comnon to thls regLon w111 move so slowJ.y

through the nootlng zone that the tnees gfowlng ln lt wlJ.L

recelve a constant supply exoept ln very dry seasons. The

naxl¡num development of Ag ancl B horlzons ln these solls
lnd.loates a maxinum chemlcaL reactlon brought about by an

optlnirm balance of soll molsture, aeratlon and. temperature.

The Laek of a gJ-el horlzon i.nclleates the abeence of excess

molsture. Such a solI ls sald- to be fregh....ll(pp. 10 ancl

11, Hll1s and. Brown, Lg55). The comparlson of the reglnes
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of nany unit areas wlth the esta,bllshed. stand.ard. regime

shows d.epartures toward. the drier or wetter extremes as

lnd.icated. by va.riations ln such features as d.epth and.

colour of soll horizons, presence or absenee of lnciplent
g-lelzatlon, and. position on slope, and. from such compari-

sons a scale or grad-lent of intensity ls d.eflnecl. As the

scale 1s used. to classify ner'r sites, 1t ls constantly belng

checked. and. reflned., In a slnllar manner Lntensity
grad.lents are d.eflned. enplrrcally for ecocllmate, nutrient
regine, and. pore pa.ttern of substra.tum.

In the present stud.y, HlJ-J.sr concepts were applled.

to the d.escrlption of each unlt forest area whlch wae

usually a plot of one-tenth- or one-flfth-acre ln slze,
chosen for apparent homogenelty of forest vegetatlon and.

slte. Sea1es used. to rate ecocllna.te, molsture regime,

pore pattern of parent materlal, and. ca"lcareougness of
solls on each unlt slte were d.evel-oped by nod-iflcation of
HllIsl scaleg as f1e1d. work prognessed.. Ecocllmate was

slmpllfied. to the four-polnt scale shown 1n Tab1e III.



T.ABLE IIT

ECOÜLil.TATU SCALE FOR THE DË$CRTPTION OF FOREST STTES

IN TITH $OT]THffi'N BOREAL FORËST OF' $ASKATCHEI¡TAN-}I.ANTTOBA,

Ëymbol

É. Warmer than nornaL--rld.getops,
south and. southwest slopes.
Exposr.re to drylng wLncls.

Normal--unöulatlng plalns, good.
cold-alr dral.nage.

CooLer than normal--north ancl
northeast slopes.

Co1d.er than normal--ilepressions
wlthout outLets, flats, rnuskegs ancL
peat bogs. Poor eold.-a"lr drainage.

6

Molsture reglmes lrere d.eflned. prlmarlly on the

besls of proflle d-evelopment, although topographic positlon
and. soi]- texture were aLso used.. Ta.ble IV showe the

ecale, wlth exa.urples of proflLe characteristlcs on well-
dralned. mocLenately calca"neous tllLs.

80



TASLE IV

¡4OTETURË REGTMfi gCAI.E FOR $iE DESCRTPT]ON OF

ÉJraLo_l Explanatlon

Very dr.y*

Drr

Mod.erately
fnesh

!'resh
fãñnaara)

Proflle characteristlcs
mocl.erately calcareous .

Darlc Ar horlzon; shalloro pralrle type
of solt.
l¡feaÀ "grey wood.ed.rl proflle, Ap
hoii.zon narrow, not promlnentl

Free llne ca"nbonate at less than L8
lnches d.epth 1n proflJ-e.

Strong (zonal) proflle. Ar narrord
1f present. A2 naxlnoal. -B nutty,
rich brown. Llme earbonate at I L/2-
to Z-feet d.epth.

Good proflle, but A1 proroinent . hz
nâruower than stand.ãrd.. B s1-1ght1!',-
d.uller brown, less structure. -Incl-
pient gleization below solun (ln C).

A1 clod.dy granular, hZ not apparent.
Aggregates of B ho¡.izon d.uJ.J. brown
wlthLn a.nd. wtthout. ïnelpient gLe1-
zatlan at bottom of solunr (ln B).

.ê.1 pronlnent, black granular (fen
sõ11s)¡. or Ap promlneñt, g1eJ'-e-d(swa^np
pod.zoL). G1elzatlon to top of
mineral solI.
glganf c c-ap (Á,s) plug .41 exeeeds
lZ-lnoh thlckness. Freê we"ter at 1-
to 2-feet d.epth.

No proflle. Perma.nent sature.tlon
ln organle cap a.t 1- to 2-feet d.epth.

Muskegs, bogs. 0rganlc hydrosof.s.

Mod.erately
noist

FOREST STTES

on unmod.iflecL,
elay-loam t111

81

Molst

Vef¿ egåS!

l¡let

Very uet

Saturated.9

x - Und.erllnecl" reglmes are those sel-ectecl" as most reLevant
for slte d.eserlptlons ln thls stucly.
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The scale of soll pore pa.tterns 1s shown ln lable V.

Nutrlent regime has been slmpJ-1fleö to a scale based.

prlmarlly on calcareousnegs of soiJ.s ln Table 1/ï,

rASLË V

PORË PATTERN ÊCAITJ FOR THE DESORÏPTTON OF FORHST $ITES

Symbol

0

1

2

3

IL

5

6

Explana!_1gl

Coarse sand.s, sand.y gra.vels--extremely repld- dralnage.

Medlrrm sand-s, gravelly loarns.

Ëandy loams, very flne sand.s--r'apid. d.raina.ge.

Llght loarns, well--d.ecor4posed. peats.

Loans--nod.erate dralnage.

CJ.ay loams, compa.ct slIt loa.ns

Masslve clays, muck--slohl dralnage.

rABLE VI

gC.AT,E OF ËOTL CALOAREOUSNESË FOR THE DESCRTPTTON OF FORTJST
,3TTEg

1. Highly caloaneous--shallow pnoflles. Llme carbonate
accunula.tlon usually J.ess than 12 lnches from
surfa.ce in well-d-ralnecL posltlon.

2, Mod.era.teJ.y caleareous--mocLere"tely -deep profil-es. Llne
carbonate accumuLatlon at L l/2- to 2-feet depth
in well-dralned posltion.

J, l{eakJ.y calcareous--d-eep proflles. Llme carbonate accu-
mulation at 2 to 3 or more feet ln d.epth ln
wel-1-clralned. po si tl on.

4. Non-ca.loareous--no llme carbonate ln proflJ-e.
ta) Sllrceous
tb) Arglllaceous.
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In the fleld., basic unlt sltes l{Iere d.escrlbed. ln
the orcLer: ecocltmate, nolsttrre reglne and. pore patternt

using the symbols as a short-hand. method. of notatlon.

!''or example r "2:L:4ll refers to a slte Ìtarmer than normal

(a south or southwest slope), wltfr a dry molstr¡re regime

(due to d.egree of slope, exposure) on a medlum-textured.

(loam) parent materlal. During the stuilles, slmlJ.arltles

i.n vegetation beea.ne apparent, partlcula.rly between sltes

closely related. by molsture regfuae and" to a lesser extent

by parent naterlal (poroslty e"nd calcareousness) and. eco-

cLimate. Thus a þasls waË provid.ed. for flrst grouplng the

varlaþIe data and. then maklng tente.tlve generallzations

concernlng the relatlonshlps of the dlfferent conmunltles.

ForegE- $olLs
lffien the numerous forest conmunltles from all parts

of the area stud.ied. Were grouped. r¿ithln molsture rlserlesll

for prrrposes of comparlson, lt rnras found. tha"t eimilarlties

in stand. to stand. composttion were more pronounced. on the

moister half of the moistr.¡re grad.lent than on the d.rier

hal-f , presuma.bly because in th.e f orner gnouplngs the

lnfluence of excessive water ln the soll- usually outwelgho

all other factors of slte and. Is reflected- d.lreetly ln the

vegetation. But where raolsture regime is critlcaL, the

lnflueneee of nod.ifylng factors such as soll ðeptht

poroslty a.nd- calcareousness become lmportant, oompllcatlng
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the reJ.atlonshlp betneen vegete.tlon and- the molsture

Cpad.ient. Thus a consld.eration of eolls beyond. thelr
slrnpLe relatlonshlps to d.eflned. molsture grad.lents 1s neces-

sary for an und-erstand.ing of the patternlng of vegetation,

'partlcularly on d-ry and. fresh sites.
The lnportance of calcareougness of parent naterlal

as a mod.ifying factor i.n soii. proflle genesls ls stnessecl

by al1 ped.ologlsts. Its lnfluence ls reflected. 1n the

thlokness and. rate of cleco¡tposltlon of the humus layer, lD

d.epth a.nd. structure of mlneral horlzons, and. In total d.epth

of solum. Therefore it is evld.ent that the relative
calcareousness of the gIaolaI drift on whlch grey wood.ecl

solls a.re cLeveloped. has consld.erabLe slgnlflcance for

vegetatíonal stud-les.

Fron east to west acrosÊ the southern boreal forest

thene lsr ln general , a marked. iLecnease in calcareousness

of parent mater1aI, related. to the various acLvances of the

g3-aclers and. to the geologlcal strata over which they

passed.. Hlgh-Ilme drlft ls found. on the east sid.e of the

Cretaoeous hlghland.s as well as ln the re-entrant valleys

forned. by westward. eroslon lnto the scarp. 0n the uplancLs

themselves--the Rld.lng and. Duck Mountalns, the Porcuplne

ancL Pasqula H111s--the gla.clal d.eposlts are only nod-erately

ca.lcareous öue to d.ilutlon of the transported. pala"eozolc

J.lmestone d.etrltus by the und.erlylng Cretaceous sha"les.
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In most of centraL Saska.tchewan the dnlft 1s even less

calcareous, whlle ln the westernmost pa.rt of that provlnce

tills of very low ltme-carbonate oontent are found.. The

comparlson of soiJ-s on the Cretaeeous Hills with those of

central õaskatoher¡an ls of most lnportanee to the present

dlseussion, as the easterly hlgh-llme drlft (charaoterlstlo

of rather leveI glaclo-lacustrlne d.eposlte, and. belonglng

wlth the very nolst ancl wet serles of sltes) fs llnlted. In
extent wlthln the area stu.d.led., whlle the western

Ëaskatchewan low-llme d.rift bears a vegetatlon sinllar to

that of the weakly ealcareous drlft ln central $askatchetr{an.

Scarcely any work has been d.one ln Manltoba ancl

Saskatchehran on the d.escrlptlon and- classlfication of solls
outsid.e the agrlcultr.rral cllstrlcts. However the provlnclal

So11 Surveys have clone consld.erab]-e mapping of solÌ

aesociatlons ad.Jaeent to the bound.arles of the Forest

Reserves (see tn partleular Mltchell et ã!, f944, L95O)

provicllng numerous clues as to rohat may be expected" trlthln

then, and. several stu¿Lleg of a general nature trhlch !ì¡ere

earller referred. to are partlcularly valuable for an und.er-

stand.lng of forest sltee. The avallaþ}e llteratt¡re suggests

what fleld. experience clearly shows, namely that important

cLlfferences exlst between solls of the Cretaceous upla"ncls

ln western Manltoloa a.nd- those of central Éaskatchewan.

For exanple, lfi both areas the Tfaltvllle assocLatlon (grey
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pod-zolic loBm and_ clay-l_or.rm saLL il,evælopecl on undliif eren*
tj.nteil bou-Ld-Ër eray) hac been mapped-, j¡r-rt in the rtest ti:e
v¡ell-*äralneiï" a.s*acía,tç is u*¡u*.11y a much C-eeper sÕil than
in the eailt" $one of tne d.ifferenees in d,eveloÞrnent can

be Íllustrated" by conpr.ring two 'proflte* l,ihiei:, alt]:ough
not of ti:e i,íeitvíLle ¿Ì.ÊrÉocjí.s,tíon, ere t¡rpical in a gener.al

vay of the *oi1,r of erlst and- r.¡est accord,fng to ilre r,yfterûs
experlenee 

"

The flrst exar*ple ås a, roil exarnlnec, on the north
*li[e of th.e For.eupine T{í31s unrl'er a f'orest cover of matr;r.e

l¡hfi;e Êíplu.cg anct_ aspen,

Fig, 2. " ffhe11or,r

pha"se 
"

or B1

grey in¡ood-ed- profile, mod.ere.tely ealc¿reoug

Foreupine Re*erve, Éaskatehe?rano
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PROFTLfl DE$CRTPTTON

.A,., horlzon: 3u d.ark brown felty hwrus und.er a loose leaf- litter. pH 6.6.

A1 horlzon: L/Zu grey black 1oam.

Ap horlzon: 4-6rr brownlsh grey to grey Ioa.m, d.lstlnct
platy structure. pH 5.+.

A7 or 81 3u g{ey brown sand.y clay loam, weakly platy¿ ltorLãonz to flne nuclform structure. pH 5.3.
82 horlzon: 6rr bnoun clay 1oam, med.ium nutt¡r f,s clod.d.y-

granular at the bottom, containl'ng sce"ttered. small
stones. pH 6.8. Free llrae carbonate at base of B¿
at 20rr e.eþth.

C1 horizon: 14rr llght brown sJ.lty clay loam, lanlnated.
(laslna about ].,i]..6u tHck). Some lenses of rusty
Eand.y J.oam. pH 7.4.

Cg horizon: llght brown silty cJ.ay loam to slLt loam r,rlth
streaks of free llme carbonate, becomlng d.arker brown
and stony below l+811. pH 7.Ll+.

Thls soil 1s typlcal of nany examlned. on the Rld.lng

L[ountain, the Duck Mountaln, and. the Porcupine Forest

Reserve. On the mod.erately calcareous sllty clay-loan

till, a shalLow profile has been formed., wlth free line
carbonate at a d-epth of little nore than I 1/2 feet. The

leached. horizon (Ag) ls thin, but the zone of accumulatlon

(B horizon) ls rela,tively thlck and. of a heavler textr.¡re

than the pa.rent materlal. The result is a rlch lrsurface-

molstrr soil, 1.e., one whlch holds lts moisture reËerves

close to the surface. Tlr.e combination of surface molstness

and a. Iow d.egree of leaching makes these solls partlcularly
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fa"rrrlura,i:le for ti:e lLi:.{uria,nt gror.,,rth of minor r,oecieË on

i;ne f or"e,st fl.oor (Fig" J) "

ri 'l û' /\- *Lto Jø l,iinc:: veget:.ti-on uncl-er Ðl,ee-a-Fo:r_u1-us_ on
a" maÕ-er s.te}1' c g],eg3 ecsu*ffi ffiðäã-soåL,
Pr:r.cui¡ine Forest fi.eserve, Saekatchenan (same
plot a* Fíg" e)" I{ote preÉence of Petasftes
äl',lqç,,tr¡Ë, _öpåþ91.9ê s!€tt+!å, rre,geæ---
virginiana. $yint:norrca.rþos g,l-bus.
r-..Ìæ

¡tu.Ðuis nui:e,Êc ËÍ1rl 
"

Ti:e seeond, exemple 1s a sr:il exa¡nined_ several mtLes

south of the $ettleinent of Green Lake, #astria,tciretcan,

und"er å" rÕver*type of mature spruce '¡¡Lth seattered" asrren

i Fr c¡ iL\1- &Ëro rf o



Fig" 4,

s"0

ÕY

ïJr "^\IJ\ JJ /

--Tt p)

.A¿ ( i: )x

P^!9_" 
gTeI l.roodeel. profile, r,vealcly ealcerçous phase"trreen La.ice, Sa"ska.tc.[reT^¡ã.n"

- ilorlzan of pod.zol ;:rofíIe"

F]ìOFTL}i] D}J¡åC iìTP TT OI'T

horizon: zrr- qrl dark bror"¡n fil¡rous hulug und,eï. a, looseLea.f htier " pä-t, o"

horisonå ü*Ll¿rl 'blaek sand-"r Loa,n, *peckled- níth r.¡hitesifica graine" Fel,r chips of cháre'oaf"

lrorizon'" 9r¡- 10rr, siror.ling *econdary ;ood-zor_.,zation asfollows: -

Art p) j 1i'"- -'¿" q"*o yerjl f ine sanc|, srightly
melanlzed- unir-er the Á,1, ringle ¡þain-,*trüeture.pF; n"ü "

**o

B1

L! -.

ts2

]fJ)-)
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g(p) : 6u- 7u broÏ¡nish grey very flne sand- wlth-a faintly mottLed. appearanoe, weakly platy.
PH 5.4.

C(p) z ?tt grey very flne sand-' pII 6.0.

81 horizons gtt brown very flne sand"y loam, weakly clod-d-y-¡ granular, plastlc r'¡hèn molst. pli 5.6.

Bs horlzonl 4rt- 6ll brown sand"y and. ryaveIIy loam (a lensb lntruslon). pH 6.0.

Br horlzon: J.zrl J.lght brown loam, somewha-t gravelly.-2 
åT îiÌi'u"ilîf;î 

ilme carbonate.at the base or the 83

C horizon: llght brown conpact stony loa¡r. pH 7.4.

This profile is representative of many soils in

the forestecL areas of central Éaskatchehlan, for example

tn the Torch Rlver Reserve, ât Cand.le Lake and. Montreal

Lake, and. at Green Lalce and Blg River. The soll-formlng

prooeÊses worklng on a weakly calcareous t111 have

produced. a cLeep, acld., leached. (42) horizon whlch ln thls

particular proflle shoT/ús evld-ences of seconö.ary pod.zoli-

zatLon. The entire B horizon in the sa:nple profll-e |s

11ght in texture, and. 1s und.erlain at about 3 l/2 f eet

by a zone of ]lme ca,rbone.te accqmulation, Frequently the

parent materlal of these soils consists of two geologlcal

stratar â0 upper loany til]'(ablation rnoralne) ln whlch

the solum |s d.eveloped., overlying a conpact clay loarn or

clay (lod.gement ti]l). Such sol]s although excelJent for

gfowth are frequently rtsurface-dry" , a cond.ition
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*iitarse ground. cover of tire månor

Fig" 5, i4lnr:r r¡eget¿tion und-er pÍeea-poþuLus on¡. +-^^ì**t__ #a l'rea.icly. c¿lca.reoll#, aeffgre:i;=mea gioi1"
$:::t. liitlI rresliatehe!,¡an.tsame ptoi ae Ftg" i1.¡.-ëJo

YI:-t:: Í?1.11 ol 
!,Tç g pqËy' ¿ppö tisqm ' ibalis

ìa: :

L.,

The d-eep phg.*e of the grey i,¡ood-ed. sorr* shor,ring

nÕ appê.rcnt moclíficatf on of the "&2 hori zon LË Ð.ppai:ently
more frequent the.n tne ¡:od.zol rð-oubl_err prcffle on weatrr3y

ea,]-ea"reaus drift, but the lp"tter type ic su.ffic,iently
eÐmnon to merl'c a f ew further :.emp,.rleg" Tire pre*ent
tenie,tive tileory 1n thr"t follor,rlng lea,ehing of baces and.

th.e loi"rering; of tr:Ii d.urlng formation of the grËy r¡rÕrd-€d.

soil, #eeond.i-r"rJr 1¡s¿therinå commenceß and- o. pod-zoJ- d-evelops

v'titirin the A¿, a"teô?d.ing to å. jrersonal communication from

ry*c#+n9+sttrJ,a!,#-:::-=T

Ealteilen$i ç,
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Mr, H. C. Moss of the Saskatchewa"n Soil Survey, It ls
usually tire light-textured- d.eposits which glve rj-se to

pod.zol-llke (ild.oub1e¡r) prof l1es, r,¡hlle heavler, more

calcareous cLeposits are assoclated. wlth the typieal grey

nood.ed. pod-zollc proflles. Ëignlficantly, both klnd.s of

profiles may occur ln the Ëame genera.l area, a.ncL a

d.istinct cLlmatlc ( zonal) d.lff erence d.oes not seen to be

responslble for the observed. d.ifferences. In trris con-

nection, lld.oubletr profiles have also been founil locally
on llght-textured- d.eposits on the Creta.ceous HllLs, 1r

close association wlth the much nore conmon shallow gney

wood.ed. solls.
One other factor, tlme t ûÐ.T have played. a signl-

flcant role ln the d-lfferentlatlon of d.eeper proflles

westrn¡ard and- northwestward. from the Cretaceous Hille.
Local glaclers ttere probaþIy maintained. on the hlgher

elevations of the Hills for a consid-erable period- after

the lower land.s to the west were freed. of Íce and-

êxposed- to the soll-forinlng processes, and. thus the

shallower solls of the former locality may be conpara-

tlvely young.

It nlght seen that the slte d.lstinctlon between

the mod.erately calcareouS nshallowrr soils and- the weakLy

calcareous rrd.eeprl sol-l-s could. best be hand.led. by asslgn-

ing a moisture reglme one unlt hlgher to the flrst than
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to the seoond.. This would- be a practica.l approach for sone

foresliry purposes--regeneratlon stud-les, for exanple--

where attention ls focused. on the surface hori.zons.

Howeverr so far as growth of the d.omina.nt tnees ls con-

cerned-, a,11 horizons l.nelud.ing the parent materlal are

lmportant, and. there is good. evid-ence that und-er slmilar
climatlc cond-itions many of the d.eep, grey wood.ed. soils
are superlor to the shallow, grey wood.ed. solls for the

reprocLuctlon and. growth of conifers. The reason 1s

probably to be found. ln relatlve moisture avallaþillty
of the entire prof11e, the d.eeply leached., weakly calcareous

solls being superior ln thlÊ respect to the shallow,

heavler-textr,rred., mod.eratel.y oalca"reous solls. ïn a sub-

hunid. cllmate such a"s prevalls through the southern boneal

forest, partlcularly rolrere d.uring the grolilng season the

pattern of precipltatlon ls one of light showers alter-
natlng wlth perlod.s of hlgh surface eva.pora.tlon, the

coarser-textured- solls are actualLy superÍor to fine-
textured. solls for the growth of d.eep-rooted. plants

( Êitoeekeler and. Bates , 1939) . Comparlng the two solJ.

profiles Just d.escribed., the Green Lake profile (pred.orai-

nantJ-y very flne sa.nd. a"nd- loam) fs probably superlor to

the Porcuplne Ïfills profile (pred-ominantly ela.y loam)

fon the growth of whlte spruce, for the foLlor¡,rlng reasons:
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(a) Gree.ter total storage of fnee rnrater ln the former

(lower hygroscoplc coefficlent) .

(b) Deeper penetratlon of rnolsture, therefore less

swface loss by evaporatlon (particulanly important

when rain fa1ls lntermlttently ln snall- qua.ntltles).
(c) Deeper root d.evelopment (a resuLt of d.eeper molsture

penetratlon) placing part of the root system beyoncl

the zone Ilable to d.esslca.tlon by evaporatlon.

The broad. d.ifference ln soll sltes between east and.

west as outllned above is not wlthout lts exceptions.

It has been pointed. out that d.eep proflJ.es ( sometlnes
rd.oub1ell) are found. on the CretaceouÊ upla.nd.s, whlIe

shallow.proflles on loca}ly calcareous d.eposits are found.

farther westward. But ln general the d.lstlnction appears

to be val1d., and. it is reflected. ln the followlng charac-

terlstic d.lfferences 1n the vegetation.

1. On the dry and. fresh sltes, a. greater aggresslveness

of whlte spruce where solls are d.eep and- strongly

lea.chetL rather than shaIlow, Irlth the oppos.lte true

for aspen and. for tall shrubs such as gog.gþÊ

eornuta, V-!þt¡rnl¡n t¡i].Ègg, and Frun-ug !.g¡g.tfIgÊisg.
2. A Jack plne component more common on the d-eep tha.n

on the shallow solls.

t. Ðenser and. florlstica1ly Úlricheril und.ergrowth ln
^ forests on the shalloü¡ (surface molst) than on the
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d.eep (surface dry) solLs, wtth speoles sueh as

Corylug cornuta, Aralla nud.1c_auJi-s, letgsitgs
palna$us, Di EporuFi t¡:achycarp_um, Ëymphor_ieÉrpos

a1bug, characterizlng the formen and 4lgllg ggLÐg,

Vaeeinålg my_rtilloid.es, Lycop.o4lun spp. and. Led"r¡ro

ggenlgnd._icug characterlzing the la.tter, even

und.er a poplar ca.nopy.

4. .A tend.eney for the formatlon of even-aged

conj-ferous sta.nd.s on the cleep so1ls and- for the

formation of uneven-e.ged- mlxed.¡¡ood-s on the sha1low,

rlcher sol1s, thls d.oubtless related. to the d.lf-
ferent cond-ltions of competltion and- molsture

encountered- by conif.erous seed.J-ings on the two

types of forest flooro

legetatioJr_alJnlt$
An acceptable system for the classlficatlon of

vegetation has yet to be i¡¡orked. out. No general agree-

ment on the baslc units of vegetatlon exiets, and- many

are the d.efinitions of 'lplant assoclatlonsrr . Thie

lnd.lca.tes the eomplexity of vegetatlon--there d.oubtless

are as many different klnds of associations as there

are d.lfferent klnd.s of specles. One suspects however

that whlle the genetlc approach is belng utilized. noore

and. more ln the stud.y of species, the analogous approach

ln the stud.y of vegetation ls not being glven sufflelent
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a.ttention. As prevlously poi.nted. out, the slte complex as

a genetic factor is conmonly neglected..

Vegetational units are d.lstingulshed. one from

another by neal or apparent d.lseontinultles, and. stud.les

of the causes of d-iscontinulties aid. an und.erstand-ing of

the genesis and. status of the unlts. The followlng outllne

ls presented to clarlfy the genetic background. of vegeta-

tional entitles,

Causes of vegetational
d.i sciontinulty aniL eontinultf,

1. Abrupt enylron$_enSal d._1scontinuity,

ln surface geology or Ln topography and. local cllnate

ag comnonly seen in mountalnous terraln,
(a) Usually accompanled. by a.brupt vegetational d.ls-

continuity wlth a narrorr eeotone at the zone of

abrupt environmental change.

Dleturba"nce such ae fire, often stops at the

llne of envlronmental change, further sharpenlng

the apparent vegetationa.l d.i.scontinulty.

(b) Compensatory features on elther siðe of the

zone of abrupt envlronnental change may wld.en the

ecotone and. blur the d.ifferences on either s1d.e

of lt, resultlng in a lesser d-egree of vegeta-

tional- d.lscontlnulty than stud.y of habitat alone

would"- suggest.

ê. S. , sud.d.en changes
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(c) fhe d.egnee of apparent vegetatlona.l dlseontinuity

¡nay vary accordlng to composltlon and stage of
d-evelopnent of the communitles occupylng the ad.Ja-

cent habitats. Early seral stages nay be slnilar,
a.lthough more ad.va.nced. stages may be entlre1y
d-lf f erent.

2. Gr

changes ln clfunB.te or in relief t ãB commonly seen on

the lnterlor contj.nental plains.
(a) usually accorapanied. by grad.ual vegetational change.

Vegetatlon forms a rlcontinuumll (c.f . tlollne¡t,
rrcatenatl) co*espond.ing to gnad.ient change ln soiL
molsture, rad-iant energy, etc.

(b) More or less abrupt vegetational change may

accompany gra.dual envlronmental change, d-ue to:
1) Dlsturbance (pyric, blotic, etc.) rtrhlch leads

to the Juxtaposltion of:
a) Different seral communitles.

b) Communitles of eo,ual seral status but d.le-

slmlLar d.ue to accid.ents of post-d.istwba.nce

lnvasion. For exemple, d.iff erent
rùconsociationsfl .

Ê) Competitlon, r¡'hose lnfl-uence nay show ltseLf at
some point on the environmental grad.ient ln the

sud.d.en and. complete change from d-omlnance by one

aIc r €.8., slow geographlc
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species to d.omlnance by e.nother. Commensal

specles change with the cha.nge in d.omlnants,

nd. distlnct zonati-on appears, as a"t the eÖge

of a poñd-.

3) Historleal factors whlch control migra.tion.

The removal of lsoIat1ng barrlers or cha"nge ln
cllma.te t fraV alIor,t¡ d-ominants to ad-vance , a.s at

the tree Llne ln ALa.ska.

3. MethgÖ of_ sa¡rpl_llg may glve a false pictrr:re of

continulty or dtscontlnulty.
(a) lfhere abrupt vegetational d.iscontLnuity exlsts,

insufficlent sampling ln the ecotone and. on either
slcLe of it may create a false plcture of gra.d.ual.

change ( contlnúu¡n) .

(b) Irlhere there ls grad.ual vegetationaL change, sarnpllng

at wid-ely separated. polnts on the gfad.ient may

epparently shol,l more or less different vegetations

which are a.ssumed. to be dlscontlnuous. Jlctually

the broad. ecotones form as val1d. vegetatlona,l unlts

as the rld.iscreten segments of the contlnuum wrrich

they Joln.

The above outllne suggests reasons for the d.lfferent

patternlng of vegeta.tion from place to pIa.ee. In a recent

paper Cr¡rtis (1955) ha,s reported. that a stud.y of pralrle
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communltlesil referred. to by Cr¡rtls (f955) or the rr¡e¿urr

analogous to rrtaxafi) of Poore íL950). The 1atter iLeslg-

natlon carrles no implloations as to cLlscreteness of the

unlts, and. lt ls therefore a useful way to refer to
conmunities whi-Ie their successlonal and. spatla.l relatlon-
shtps are beLng worked. out.

ïn fonestry, e.ny comblnatlon of clomlnating trees ln
a stand. is usually referred. to as a rs0over-typetl or more

simply as a rrTypstl , nelther term havi,ng any connotatlon

beyonil the lm¡aediate one of specles conposltlon. rlForest

Type" on the other hand. has been d-eflned. ln va.rious ways.

The wrlter uses thls tern ln the sense advocateð by

Sr¡kachev (1954) : rrA forest type is a conblnatlon of
fonest plots ( lnd.lvld.ual forest biogeocenoses) whlch are

homogeneous by the composltlon of the arboreus stock, by

the other layers of vegetatlon and. fauna, by the eomplex

of slte factors (cllmatlc, sotl and. hydrological), by

the relati.onship between the plants ancl- envlronment, by

the processeË of reproduetlon, and. by the trend. of ohanges

withln them. Hence ln sLnllar economlc cond.ltlons these

plots nequire the same forestry measures.rl Thls d.eflni-

tlon, in lts stress on stand.-to-stand. slnllarlty ln mlnon

vegetation and. slte factore, resembles that of the Flnnlsh

fonest (slte) type (CaJand-er, L926) although differlng by

aleo specifylng stand.-to-stand. slmllarlty ln composltlon
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of the tree component.

The forest types (In the Russian sense) whlch will.
presently be clescribed- are abstnact conmunities that have

been established. fron the observatlon, stud.y and. comparl-

son of nany concrete stand.s. They are concelvecl as nod.a

wlthln envlronaental and. suecessional serles. Inevltably
a d.egree of subJectlvlty has entered. lnto thelr d.efi.nltlon
by the very fact that in the fleId. a selectlon of stud.y

areas had. to be nad.e, some stand.s being acceptecl ancl

others reJectecl. Thls clefect 1s .ln]rerent ln all synthe-

slzíng vegetatlonal stud.les, and. lf unrecognizecl ancl

unacknorøled.ged. 1t can be very mlsLeacllng.

.&n lnmecllate problem ln worklng up the vegetational

d.ata concerned. the method.ology to be ad.opted.. The

excluslve use of iLomlnants, &s stressed. ln mucir Amerlcan

ecology, ls a practlcal e.pproa"eh for the d.eflnltlon of

]-arge unlts of vegetatlon (rlFornationn, lfAssoclationrl 
,

lr0onsociationrr), but for smaller connunltles lt ls not

always ad-equate. Aecord-lng to Braun-Blanquet (1951) the

abstra.ct plant llassocLatlonil 1s best characterlzed. by

specles of hlgh fid.ellty to the lnd.lvld.ual stancLs. This

Ls a usefuL approach, one v¡hlch ls particularly appro-

prlate for the d.lscrinlnation of communltles whlch occupy

d.lstlnctly d.lfferent haþIte.ts, such as acLd. peat bogs,

roch leclges, and. serpentlne solIs. As the basls for
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a unLversal systen of cLescription however, the lcLea has

been crLtLelzecl by Poore lf?ll't , on the gnounos that the

fld.eJ-j-ty of specles to nany eonmunltles Ls a neeult
elther of llmlted. sampllng on of the arbltrany reJection
of oonflloting clesonlptlve naterlar. poore founil ln hls
stucLies of nor¡ntaln cornnunltlee that the uge of gevenaL

eonstant specles pnovld.ed. a satlsfactony neans of charac-
tenlzlng the rnocLar. rlAlthougìr lt Is not d.enled that the
eonstants are usualry lnore ¡vlcle*nanglng çeelee than the
falthful, they are not ublqurtous, and. comblnatlone of
conetantg are qnlte aileqrrate to dteflne a comrnunLty pneolselyrl
(Foone , Lg55', p. 64S). The tenm 'ublqultougtr ls relatlve
to nany tl.lfferent thlngs--to the specles eoneernecl, to the

ur¡lt of vegetatlon cleflneil., to the ranges of eites and. the

elzes of area that are oompared.. lflthln the fnane of nefen;
enee of these stucllee some speeles clld. appear to be nearly
ublqr.lltoue, and. therefore lt seenecl that the tncllecnlnlnate
use of conetant specles mlght glve uneatLefactory neeults.
Fon thIB reason althop8h oonstant specles wene ueeil ln t[es-

onLblng conmunitles, al attempt was maile toeeleot those of
hlgbest flclerlty aeeorillng to fleld. observatlon. lhe foneet

types have thenefore been dLesenibed by cLonlnant tree specles

and. by noharaeterlstierl eonstant speeiee of the unitergro¡çth.
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F'OREgT CO}.{TIUNTTIËS AND ËUCCSSSION.AL RHLATION$HTPS

In thls chapter the vegetation is trea.ted. r^rlthln

six environmental d.lvlslons or serles, a method. that has

frequently been ad.opteiL for forest d.escrlptlon. Each

series represents a slgnlficant segment of the molsture

gpa.d.lent, frrom very dry and- dry to fresh, molst, veny

moist ancl- wet. lflthln the serles, the oldest ancL nost

mature forest stands encountered. in the fleld. are flrst
d.escrlbed. and. exanrned. as to stablllty, and. the seral on

tenporary com.munltles are then c!.1scussed.. trrlhereven

posslble, recognlzable forest types ane cLescrlbed..

Very Dry $er1es

No d.etailecl examlna.tl-ons were nad-e of the composi-

tlon and" d.evelopment of foreet conmunltles ln ilre very

dry senlesr åõ emphasis ln the present stud.y wa.s on types

of greater economlc lnportance. The following ls there-
fore a very general treatnent of the forests r,rrhi.ch occupy

porous, excesslvely draj.ned. solLs. 0n1y two tree specles--

Jack plne and- whlte spruce--contribute slgnlficantly to

the cover-types of thls series, for a.spen, paper blrch
and" black spruce are poonly ad.apted- to droughty sltes,
whlle fir, bal.sam poplar and. tamera.ck a:re entlrely
unsuited. ancL never appear.

10¿t



r05

There seens to be a good- basls for d.lstingulshlng

the sltes and- comnunltles of whlte spruce from those of

pine, àt least along the southern bound.ary of the forests,

for the forner species ie usually assoclated. ¡¡lth elements

of a. prairie flora on calcareous sand-s and- graveLs, whlle

the latter specles 1s associated with an erlcaceouË fl-ora

on pure sand.s. lhe d-lfference is apparent3.y one of

conparative nutnlent reglme, !ú1th the rlcher (calcareoue)

solls fa,vor¡rlng a prairie vegetation lnto whlch Ëpruce ls
able to move, and. the poorer (sillceous) soj.ls lncapable

of supporting any but the most xerophytlc and. least d.emand.-

lng of trees end. mlnor speclee. The abll1ty of Ja.ek plne

to lnvad.e establlshed. prairle is for some reason inferlor
to tha.t of spruee, and- although scattered. pine have been

observed. 1n Fe$.tuca seabr-e],Ia pra.irie at Rld.lng Mountaln,

Manitoba, and. at Hud.son Bay, Saska"tchewan, lt 1g cornmonen

to flnd. whlte spruce und.er these conditlons. Experimental

seed.lng in the Ðuck l,lounta.ln Forest Reserve hae aleo

lnd-lcated. that white spruce nay becone establ-ished. ln

grassland. rrhere plne falls.

Parkland. @ile_ Ëpruce

The lnvaslon of natlve pralnle by spruce can be

observed. ln na.ny places along the southern boröer of the

mlxed.wood forests. Thls d.oes not lmply that the pralrle

cllnate ls everyhrhere sultable for an lnvaslon of the
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north.ern forest tod.ay; it signifies on1¡r that loeal
i:abitats fevoura'ble for lnva.siûi1 of ÉïJruce il_o e;rist, these

being the porous soí1e ''rhici:, ?,t the fo::est eitge, ucually
bear Ð. ¡rpreclína,xll präririe vegetetlon, rnitfe.l esta.bj-lsh-

raent of s]:r'uce i)robi:--È,ly .tras ta.ken p1aee during a serf eg

of vela"tiveJ-y r,,'et year*, allowlng the seed.lingn to root
il-eeply before the r"etu"rn of norrns.l d"rought cond.itionsu

Fig" 6*

üonrnonly the Íjplruce trees are wld-ely seattered.,

and. the sÕrner'¡hat moc,-.ified. pra.irie ve6etation persi*ts
betl'reen them. TnfreciuentlSr a, fet¡t s"Êpen, ûf poor forn and-

unhe*.lthy åippeers,nee, s.re pre,.;ent. The fcIlov¡lng community

trã"s ryotring, on a.n old- stre.nd.-line of Gr*.cia1 La'trce Jlga.esiz

ne&r fLucl.son Be-y, tra.skatci:€r¡rê.ri tTabl_e VII) 
"

Tl:e ínva.nion of iuhlte #prrlee on å, natfve preirle"
Rl"iLing Mount*"in ldatíona.l Fa::k, T,[n,nitoba"
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TABLg VÏÏ

DESCRTPTTON OF .å PTCil"A/AGROP]TRON COMI'{UNTTY

ParkLand. whlte spruce - Very dr]t, grass-herb (pralrle) type.
Rld.lng Mounta.in National Park, Manltoba.
Physlographlc site: 2 : 0 : 1.
So11: Shallow Black Earth profiLe on calcareous gtravel.

Donlnant specles: Plceg gl.a.-uca wld.eLy scattered-, Ilnby
to the grounãl-slerns many-aged. up to /0 years,
heights to 6! feet.
a few short ##å tä#$+åffi ffili"å;'Ti*,,P'"or.

Tree regeneratlon: Ëcattered. seeclJ.lngs 1n the grass, but
no slgns of mags lnvaslon.

Mlnor species: Pred.omlnantly grass and. herbs, al.though
scattered. shrubs anÖ tall herbs give a ragged.
appearance to the ground. vegetation.

Abund.ant: A.gropyron subsecund.um Fnagarla virglniana
Arctostaphylo s uva-ur si

Common: Íåpecles of the forest and. forest bord.er:

.Achll1ea ¡oillefolll¡n Lathyrus ochroleuous

.ågastache foenlculr¡n Lillt¡n umbellatum
Anelanchler alnifo].ia Lonlcera dlolca var.
Cala^magrostls lnexpansa glaucescens
CampanuJ.a petiolata Ä.DC. irialanthenum cane.d-ense
Slynus lnnovatug var. lnterlus
Galiun septentrlonale RoËa sp.
Hed.ysarum alpinrxr var. $chlzachne purpurascens

amerlcanum Shepherd.la canad.ensle
Hleraclu¡n canad.ense Smile.clna stellata
Junlperus conmunls Thallctrum venuLosu¡n

Specles of the pralrle:
A,nernone cylind.rlca Festuca saximontana
Aneraone nul-tlfld.a Festuea scabreLla
Antennarla carnpestris lïeuchera rlchard.sonll
.Aster Le.evls Junlperus horizontalls
Bronus punnpelllanus Sorlb. Oxytrlopls gracills
Comandra rlcha,rd.slana (.A.Ne1s. ) IC. Schun.
Danthonla spteata Poa lnterior Ryd-b.
Drymocallls agrlmonloldes Rudbeckla hlrta

(Pr.msh. ) nyd¡. Stlpa richerd.sonl Llnk.
Enlgeron gJ-abellus Vlola ad.unca.

ZLzIe. aptera
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parkJ.and forests of the Þpruce l'lood.s Forest

Reserve are very slml-Iâr ln structure and- conposltlon to 
.

the stand. Just d.escrlbed", although cleveloped. on calcareous

sand.y d.eltel-c d.eposlts. fhe comparatlve aclaptatlons of

spruce and. aspen to d.roughty sltes ca.n be clearly seen ln
the Reserve, for the latter specles grows chlefLy ln molst

d.epresslons whlle the former 1s found. establlshed. over the

sid.es ancl tops of the sandhllls as welI. Brlef reference

to the flora. and- f aun a of thls area ha.s been mad-e by Bird"

ftgzl).
ïn some of the parklanÕ- forests examlned., ¡nass

lnvaslon from nelghbouring seed--trees has resulteil ln clense

thlckets of spru.ce whose ind.lvid-ual sterns remaln smalL

ln slze d.ue to the ð-eflclency of molsti¡re. The shacLe of

the conlfers has ellmlnated. the lntolerant pralrle fIora,
but st¡¡rface drought has largely prevented. repJ-acement by

tolerant forest specles. Consequently a llneedle coverll

type has formed-, wlth scarcely a mlnor species showlng

on the forest floor except for a rare ind.lvidual of

Malanthsg-ug cana$ense var. interlus, 3-[goþ secund.a,

Êchl zachne Þurþura.scens or Cora.Llorhlza trlf 1d.a. fhis

type of sta"nd. ls found- on the Rld.lng and. Ðuck Mountalns.

It ls probable tha.t the pra.irle and. the parkland.

Êpruce alternate in tine on some sitesr Pro'oably in phase

wlth clina.tic cycles. 0n the Rldlng Mountaln several
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snall areas whi.ch presently support a typi.cal native

pralrie flora T¡Iere fount1 wlth unmlstaka.ble slgns that

scattered- trees had. grown there before. The evld-ence rn¡as

the presence of deca.yed. wood.. The positlons of old. logs

were usualJ-y marlced. by llnes of Rosa acicularié.
Farther northward. the spruce parkland. on very dry

gfavelly soLls appea.red. floristi.ca.lly poorer than ln the

south¡ plgsurnably beea.use there has been no ready access

to e. pralrle flora. For exampler oo a gravel.ly beach

rid.ge at Dore Lake, $askatchewan, the following specles

ÌÍere scattered- through the open spruce stand-:

.A,gropyron pauctflorr.¡m Lonlcera d-lolca var.
( Schr¡ein. ) äitch. gJ.aucesoens

A¡uelanchier a"lnifoLla Ma.lanthemum ca.nad-enee
Arctostaphylos uva-¡.rsl var. l-nterius
Artemlsla caud.ata Oryzopsis pungens
Campa-nula petlolata Poa lnterior
Claäonia ränglferlna Slbbaldiopsls trld-entata

(L.) lìleb. Prunus PensYlvanlca
Conandra rlchard.siana Rhytid-iut rugosum
CornuS canad.engls Roea Sp.'Elynus lnnovatus gohizachne purplryascens
Feãtuca saxlmontana Va.cclnium myrtlllold.es

. Hleraelum canad.ense Vacclnlr'¡¡n vltls-ld-aea
T{lerochloe od.orata var. minug

A parkland. spruce forest type.can perhaps be

d.eflned. on a strictl¡r physiognomlc ba.sls, but taxonomlcally

it d.oes not seen that sufflcient stand"-to-stand. homo-

geneity exlsts.



The only tru-Ly d"istlnctfve plne t¡rpes' oeeur CIn

these d.ríeçt rlte*1, r'¡Tr,ere ot,5.er ttee npeeieË are un¡¡,bre

tt: survlve" Íitanctff Er.re pe.tciry i¡1 structure r.rith nuaerou.s

openln.ø;r r' a.nd. ti:eir" park*like sppeä"r&nce 1* ecc entu"p.t ed-

l:y a 1ol,r, #pã,rse ground- vegetation in r¡rhf cl: erLea,eeÕLtË

speeie * (especÍaIly é¿:-ctggtr.i:lri,l*¿g uf¿:]]I:ql) EnA Cled.onig

"r4lgig"g,{"}i1â Fre prörntnent tFig, T) "

Pine f;a"nd.s

1l_û

Fig" 7, Piqug Þq"Flrqie4q. r:'çr.tnð" i,o"1th ," gyollnd. cover of
o f Õ lr"c-l.?lrí a r gr fl t f e r i na -¿fg.IggjåBÐl--o_Ë tåya: {r fli,



Und.er the cond-1tlons of excessive dralna.ge and. s111"""*::t

ness of parent material, the only visible proflle
d-evelopment is a faint bleaching of the upper two or three

lnches of sand. (Ag hoÈ'r'zon) Just beneath the thln, dry

hr.¡nus layer. fhe dryness of the sltes pred.ispoÉes them to

frequent burnlng.

No attempt r¡as mad.e in thls stud.y to d.efine va.rlants

of the very drï, plne sand. forest on the basls of the

minor vegetatlon. Consld-erable d-ifferencee from stand. to

sta.nd. have been observed-, d.oubtless related. to freo.uency

of f lre, sta.nd. age and. d.ensltÍ, and. the ava1la.blllty of

specles for lnvasLon., However, a oommon physlognomy and.,

to some extent, a common florlstlc composltlon was notecl,

and lt ls belleved. tÌ:B.t the general d.escrlptlon ln

Ta.ble VIIT d.efines a recognizable forest t¡rpe.

Und.er present cllrnatlc cond.ltions the Pl¡uel

Arc-tostaphylo$-9,fggonlg communlty 1s apparently a stable

forest type. Ït cannot be repLa"cecl. by other tree specles

for they are unabl,e to grold on the sterlle, dry solIs.

On the other he"nd. 1t seerls to be qulte capable of reprod.uc-

lng ltself either wlth or without the aselstance of flre,

the latter posslbillty resultlng from the frequent although

ã,8-¡re¡-onexplalned. openlng of cones on sce"ttereü large

trees as wel]. as on most smalt trees. In a sense then lt

ls also a fund.a¡oental forest type. 9uccession ls fron pLne
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to pine, aLthough fnequent fires nay prevent the formatlon

of sta.nd-s for Long perlod.s of tLme.

TASLE YJIT

DE$CRIPTION OF', THE PTNU$/ARCT0ST.APITyL0S-CLAD0NIA FoREST rypE

Plne sand. comrnunlty - Very clrf , low shrub-a.nd--]lehen type.
Ëouthern Boreal Forest, Saskateher/üan.
Typlcal physlographlc sltei 2 : 0 : 0.
Ëo11: trtleakly pod-zollo, medlum to coarÊe sand..

Domlnant tree: Pinus bankslana

Consta.nt nlnor specles:

Arctosta.phylos uva-r.¡rsl Festuca saximontana
Clad-onla. ranglferlna }4alanthemum canad.ense
OnyzopsiÊ pungens ver. lnterlus

Other specles, 11sted. approxlmately
Ln ord.er of d.ecreasing lmportance
(based. on presence ln-l-O ãtand.s):

Fragaria vl-rginiana. MeLa¡ipyrrrrn l.lnea.re
Va.ccinlr.¡m myrtllJ.old-es Artemisla caudata
Lycopod.ir.ur compla.na.tum Rosa sp.
Ëlbbald.iopsls trlð-entata Antennarla campestrls
Gallrim seþtentrionale Ïfleraclum canad.ense
*+oLid-ago hlspld-a Ve"cclnlun vltis-ld.aea
SoJ.ld-ago nemoralls vã.r. mlnus
Hl¡rorus lnnovatus Llnnaea boreall s var.
Arabis lyrata. var. americana

kamcha"tlca Arceuthobiun amerlcanum' Aster la.evls Anemone patens
Comandra rlchard.slana Carex foenea
Lathyrus ocT¡roleucus Selaglnella d.ensa

Spiranthes gracille
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0n nolster sltes, Jack plne ls assoclatecL wlth

a ml-nor vegetation very different Ln character from the

one d-escribed. above. Medium and. tall shrubs are nore

frequent, and- numerous herba.ceous specles whlch conmonly

grow unð-er whlte spruce and. aspen appear. ït ls doubtfuJ.

therefore whether these molster types are sta-bIe, a polnt

to be furthen Õ-iscussed. ln the next sectlon.

Dry and. Fresh $erles - Mod.erately Calcareous $ol}s

(1) Dry Sgries

Forest communities of the dry series are d.evelopecL

on sltes r¡hich a.lthough more favourable for tree growth

thB-n tirose of the very dry serles, have nevertheless

a moi-qture d.eflclency d.ue to excesslve porosity of the

soll or to slope and- a"spect. Dryness ls lnd.icated. by less

tha.n naximal growth ln helght of the trees, by a feebLe

d.evelopment in stratlflcation of the und.ergrowth even

where the forest canopy ls open, and. by poorly d.eflneð-

or very sha.llow soll proflles.
The same tvio species found. on very dry sltes--whlte

spruce and. Je"ck plne--a.re d.omlnant on the dry sltes as

well. Aspen, paper blrch and black spruce occur occaslonal3.y,

elther alone or as assoclates of spruce and" plne, but belng

1.ess well- ad.aptecL than the latter specles they are not

persistent where oompetitlon 1s effeetlve, itlithln thls
serles there ls evld.ence that white spruce has the potential
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abillty to sr¡rvlve wherever plne'd.oes, but it ls question-

ab1eaÊtowhetherornotthereciproca1re1at1onsh1p
hold.s, and. gravelly tills are a partlcularly d.oubtful slte
for pine. For thls reason r¡rhlte spru.oe ls the only species

consld.ered. to forn stable types ln the dry serieg.

fn the Rld-ing Mountaln National Pa.rk, numerous

exanples of whlte spruce forests on d-r'y stony drift can be

found.. The young trees often show a rapld. inltlal growth

but they mature ea.rly and. seld.om- reach a helght of more

than fO feet, Ty*olcally they ta"per rapidly and. ca:rry

thelr llmbs to the ground-. Mlnor vegetatlon ls lovr, glving

the sta.nd.s a. very park-llke appeara.nce. I{ost und-ergrotrth

plants are less than six inches ta.l-I, altlrough flowerlng

stems may be hlgrrer. Flgs. 8, 9 and l0 show the trees,

the minor vegeta-tion a.nd. a soil proflte of B. typlcal sta"nd.,

and- Table IX ls a d.escription of the plot nh.ere the pictures

were taken.
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r^ffiLË TX

, DESCRTPTTON OF A PTCEA GLAUCA CO},IIVIUNITY ON A DAY ËTTE

i'íhite spruce - Dry, lorrr gra.ss-herb type.
Plot No. 3Ol, Rid.ing Mountain National Park, Ma.nltoba".
Physlographlo sltez 2 : 1 : 1.
So11: Shallorr, grey rnrood.ed- proflle on ca.lcareoì-rs flne gravel.

Dorolna.nt specles: Irregula"r stancl of lfc.ea .åLêgg,ê,
uneven-Ð"Bed, up to /0 feet tall at 90 years of âB€.
Scattered. small PopuLu.!¡ Eggþ!!gÊ.

Mlnor specles: Forest floor c1ee.n-1ooklng, wlth abund-ant
low gra.sses anð- herbs lout no conspicuou;s shrubs.
The species are listed. wlthln each frec-uencJ¡ class
ln ord.er of d.ecreaslng lmportance as d.etermined. by
stud.ies of cover-abund-ance in 20 mllacre quad.rats.

OryzoBsls asperlfolia
MaianthemuJn canad-ense var.

lnterlus
Fragarla" vlrginlana
Elymus innovatus

Frequency

Thallctrum venulosum
Aster clllolatus

Llnnaea borealls var.
a,mericana

Carex sp.

Freouency

Gallurn septentrionale
Lathyrus ochroleucus
Ëyrnphoricarpos albus
Rosa a"cicu.la"rl s
Hleraclu¡¡ canacLense

80-65/,

Lonlcera d.ioica var.
gla.ucesoens

.Agasta.che foenl cuLum
Vlcia americana.
Êmilaclna stellata
Taraxact¡n sp.

Freouencv 6o-4

Ca1ller gonella schreberl

Achlllea ml11efollt¡¡n
Aster laevis

4c-zq%

Bnachytheclt¡ur salebro sun
Hyloeomlwo splend.ens
Aitennarla parvifolla Nutt.
Ëolld.ago hlspld-a
Vlola ad.unca



Tal¡le ïX cont.

Frequency 2j-5fo

Schi zacÏ:,rLe pìrpurasc ens
ZLzîe. aptera
Amelanchler alnlfolla
Pyrola secund.a
Vacclnlum cae splto sr.m
Drymocalll s agrlmonloid.es
L111um t¡mbeLlatun
Thuid.lum recégnltum
Dlcranum rugosum
Junlperus communls

The structure of thls stand- ind"lcates e"n lnltlaL
invaslon of the slte by a few trees a.nd- a later seed.ing ln
of the gaps. $orue of the mlnor species are lnd-lcatlve of

an earllen pralrie history (e.8., ZlzIa gp!918, Artemlslg

gnaphaloð-es) , whi-Ie the pre,$ence of scattered- mosses shov¡s

the trend. towarcL red-uced- light on the forest floor. Ït
is notable that tall shrubs such as Cofylue cornuta are

unlmportant constltuents.

$pruce communl-tles wlth Low grass-herb und.ergnowtl:

on dry sltes are sufflcient1y common e.nd. recognlza.ble to

be chare.cterlze-d a# a d.lstlnct forest type. Constance

data. from ten stands are shown ln Ta.ble X.

Prunus virglniana
Campa.nula petlolata
Gallum trlfLorr,¡¡r
Arteml sla gnaphalod.es
.Aralla nud"lcaulls
Lathyrus venosus
Prenanthes alba
Rhytld.iad.elphus trLque trus
Ceratod.on purpureus
Poh1la nutans

118
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TABLE X

T}TE COMPOSITTON OF THE PTCEA/ELY¡4US-FBAG.ARTA FORHËT TTPE

Wlthln each Constance class the species are llsted.
ln orcLer of d-ecreasing lnporte.nce ( flrst the J-ef t column,
then the rlght) as d.etermlnecL fron quadrat stud.les of
frequenol¡ and, cover -abunil.ance ln all stands.

Fragarla virginf.ana
GaLlun septentrionale
Rosa aclcularie
Oryzopsis asperlfolia
Elyrous lnnovatug
Malanthemum canad.ense

va-r. lnterlue
Thalictrum venulosun
Aster ciliolatus
Lathyrus oehroleucus

Constance

Constanoe

Schi zaoltne purpura 6 c eng
Agaetache foeniculum
Hleraclum canad.ense
Viola ailunca
Ziz|a aptera
Llnr¡aea borealls var.

amerlcana

Êymphorioarpoe albus
Achillea nil].efollun
Taraxaeun sp.
Lonleera cllolca var,

glaueescens
Vicla arnerLeana
Amelanchler alnlfo].la
0arex sp.
Hylocoralun splend.ens

8A anô. 7o%

Chamaenerion splcatum
Cornus canad.enslg
tillum unbellatr¡n
.A.ster laevls
Vaceinit¡n vlt1 s-id.aea

var. mlnug
Cornandra pa"llld.a

PJ-us 62 ad.ditional specles

Constance 6O and. 50

Ca11ler gonella schreberl
Lathyrus venosuÊ
Pyrola asarifolla
Pyrola seound.a
Ëo3.ld.ago hispld.a
Corylus cornuta
Prenanthes aLba

Rubus pubeseens
Ënilaelna stellata
Rlbês hlrtellrr.m
CanpanuJ.a petiolata
Ëanicula nárl].and.lca
Ëolldago Iepld.a

of Constance 4A% anA less.
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The narne PlcselElynus-Frggarj.a has been glven to

thls forest type, for although in Tab1e X E].ymus lnlrovatug

is outnanked- ln fneo_uency by four specles, lt ls more

characterlstlc of dry eites than they sre.
In the Duck Mountaln Fonest Reserve occasional

stand.s of Jack plne of the low grass-herb type were founcl

on dry t111 rid.ges or on the south-faclng slopes of valleys.
The nlnor vegetation of these stand.s wa.s very simllar to
that found- und-er spruce on slmlLer sttes. Conpare for.

exa^mple the fol1ow1ng comnunity (Tabl.e XI) and. the constant

specles ln Te.ble X.

Elghteen of the

abund.ant or common ln
occur with a constancy

Prg eglgly$ug-Efegar 1 a

mlnor vegetatlon ls very sirûlIar to what ls found. ln these

drJI, conlferous types. .åpparently the mlnon vegetatlon

i-s tnue to the slte regard.l-ese of whloh tree specles

d.onlnates, a usual cond.ltlon on poor sltes wlth open

forest types, and. the basls of CaJand-enlr theory of

forest types (CaJand.er, 1926r.

twenty-one specles llstecL as

thls P1n,¡s/Ehu.s-F"*e"r¡a stand.

of 50 pen cent or hlghen ln the

forest type. ÏJnd.er aspen aleo, the
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T.A3LE XT

DESCRTPTTON OF A PTNU$/ET,TI{U$-FTAGAR]A COMMUMTY

Jaok plne - Dry, low herb typeo
Slngooeh Lake, Duck Mountaln, Manltoba.
Physlogra.phlc slte! 2 : L : 4.
So11: $haIIow, grey wood.ecL proflle on a clay-loam t111 slope.

Domlnant speclesi P1nus bankelana ln an open, even-agecl
stand , 6j years õf age ãd 5D feet tá.II.

Mlnor specles¡ A grass and. henb und.ergrowth. Shrubs not
promlnent.

Very abunilant: Slymus lnnovatus

.åbunilant: Fragarla vlrginlana
A¡raLla nud-lcauL1e

Conmon¡ A,ctaea nubna Che¡aenerlon splcatr.rm
A,nemone rlparla Lathyrus ochroleucus
Agastaehe foenlouh¡n Prenanthes alba
Ll1il.un r.¡nbelLatum Gallu¡n septentrlonale
$anlcuLa narlLa.ndlca Fetasites palmatus
Thalictrun venu].osun Cornus canad.ensis
Sehlzachne purpurascens Llnnaea boreaJ-ls var.
Êolid.ago hlsplda a¡nerlca.ne.
Oryzopsls asperlfolla Malanthenun canad.ense, Yar. lnterlus

0ccaslona].:

Vacclnlun myrt1Llold"es Achi]Lea slblrlca
.&neLanchler al.nlfolla Corylus cornuta
Hleraclr¡n canad.ense Shepherd.la canad.ensls
Lathynus venosus Dlervll.Ia Lonlcena

A1nus crlspa
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8uc ce$sional Relat-lonshlp e

Removal of the overstory trees on dry sltes usually
brlngs Elymus lnnovatus lnto even greater promrnence, and.

open areas are of ten conpletery d.omlnated by thls westenn

grass. Frequently Elymus ocours ln mlxttlre wlth
.Arctostaphylos uva--r¡rsl and. wlth typlcal pralrie grasses

and. herbs, formlng comnunltles lnternedjate between thoee

of the very dry and. the dry serles¡

ïilhlte spruce ls apparently the tree best sulted. to

the dry sltes. It oecaslona.lly forms closecl etand.s, Ðd
although the lncllvld"ual tnees nay not be Large they

effectlvely ehad.e the ground. and. red.uce the role of the

mlnor vegetatlon. Examinatlon of a one tenth-acne plot
in one such stancL shovred. that the nost strlklng change

l.n comparlson to ad.Jacent nore open sta.nd-s vras a great

red.uctlon ln abund.ance of Elym-ul¡ innovatus anil an lnerease

of the feather mooses Hylocomlu¡o splenAelrs and. Ca]-Ilet-
gonella schrebeli. The moss mat although thln was

prevalent oven all the plot, ind.lcatlng lts d-epend.ence

on sha.d.e rather tha"n on sol1. molstr¡re. A Ëparse feathen-

moss type of whlte spruce vegetatlon ls probably the

flnal. etage in cLevelopment wlthln the dry serles, foJ.lowecl

no d.oubt by d.lslntegratlon of the stand. and. a return to
a park-J-lke stage wlth Elylaus lnnovatus pronlnent.
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(2) Fresh Serles

Forest types of the fresh series are typical of the

rolling upland.e on the Cretaceous HiI.Is. Each of the elght

natlve tree species ls a.ble to make good. growth on the grey

wood-ed. soils which d-evelop ln the well-d"ralned. posltion on

the prevalent oalcareous tl11s, but competltion reduces the

Lnportance of all but ruhlte spruce and. aspen. I4lnor vegeta-

tion 1s generally d.omlna"ted. by a vlgorous tall-shrub stratum

(wlth Cory].us cornuta" promlnent) beneath rçhlch a rlch herb

fLora ls found.. The aggnesslveness of aspen, and. the

vigour of the mlnor vegetation on fresh sltes ls a d.eteruent

to the establlshnrent of tihite spruce. Consequently where

the latter species ls avallable, mixed. stancLs are normalLy

formed.. 0ften there Is a slow replacement of the aspen by

the spnuce, glving nlse to uneven-aged. stand.s which never-

theless nalntaln the relatively open structure lmpoeecl on

them by the prlor aspen community. In such stand.s the shrub

and herþ mlnor vegetatlon ls able to persist and. there ls

no trend. towe.rd. a feather moss rrshad.ed. floorll trce.

F1g, 11 shons an old- sprtloe sta"nd, on an lsl-and- ln
glngoosh Lake, Duck Mountaln Forest Reserve, and. Flg. Lz

shows the lnterlor of the sane stand..

.å clessrlptlon of the stand. shown ln Flgs. ].1 and

L2 wllL be glven next (Ta¡Le XIT) to llLustrate a posslble

trend. of the successiona.l proeess on fresh sltes.
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TABLE )fi T

DE$CRTPTTON OF .A,N oVEFIJIATIjRS UIITTE SPRüCE STAND (P]CEA/RUBUS)
ON A FRESH STTH

Whlte spruce - Fresh, med.ium-shrub type.
Pl.ot No. 111, Ðuck Mountaln Forest Reserve, Manitoba.
Physiographlc slte: 4 | 2-3 i 5.So11: Grey woocled. profl]e on mod.erately calca.reous cIe.y-

loam tiLl.
Doninant species: Plcea

stand- 5o-L4olÍõFsto 8j ieet tail.
Aþlgs ba]-sanea seconde.ry,

of age, L-1J-Tñheffi'3-8, and up tó

Tree regeneratlon: Abunde.nt seed.llngs and sapllngs of
baLsam flr, scattered sapllngs of blrch and. poplart
rare spruce seedllngs.

Mlnor vegetatlon: A consplcuous stra.tum of r,rlId. raspberuy,
about j leet talL. Ïts pronlnence ls lndicatlve of
a grad.úail.y openlng canoÞy whlch ls exposlng the
conlferous humus layer to Íncreased. light and. warmth.

balsamlfera, I@

gla.uca mo*st lmportant; an open-ffie , 4-27 inches ó.8.H., up

Seattered. Fet

Very abund¿.nt: Rubus ld.aeus

.Abund-ant: Mertensla panlcuLata
.Ara.lla nud.icaulis
Rosa aclcularls

Common: Viburnum ed.uLe
Schi zachne purpurascens
Chamaener 1on splcatr.tn
Calama.gro stl s canad.ensls
Llnna.ea borealls var.

asericana
llltella nud.a
Symphorlcarpos albus
Fraga.rla vlrglnlana
Mala.nthemum canaclense

var. lnterlus
Occaslonal,: Rlbes trlste

Cornus stolonifera
Agropyron subsecund.uul
.åster cilloLatus
Pyrole. asa.rlfolla

uÞ
6ö
Q,t

e1

to 65 years
feet taII.
Pop$lu$

Cornus canad.ensig
Gal1un septentrionale
Rlbes hlrtellum
Rubus pubescens
Amelanchler a"lnlfolla
Lonlcera. d.ioica var.

glauc escens
Rlïres gland.ulosum
Carex sp.
Galium triflorum
Petasltes palmatus
Moehrlngla J-a.teriflora
Viola rugulosa

Urtlca graclJ.ls
Vlcia a.mericana
Tara.xacu¡r Ep.
Achlllea ml]-Iefo1lum
Disporum trachycarpun
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hlstory of the tree component of the stand. ls
to L92L, and. the changes whlch have occr.¡med.

last thlrty years are shown 1n Fig. lj.

Flg. L3. tre_e ggmposltion of a spruce stand. ln 1!21 and.ln 1!46. Singoosh Lake, Ma.nltoba.
(Note: These graphs are not regresslon llnes. )

The nost lnpontant polnt to note is the c!.ecrease

of fir ln a.11 size classes slnce lg?L. Thr1s apparently

lnd.lcates a poor abllity of the specles to cornpete on

fresh sites, a polnt of consld.era.ble slgnlficanc_e when the
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ficlfuoa.xtr gtatus of fir in the Mixed.wood. forest 1s a:rguecL.

It is of lnterest too that by 1950 aIJ' aspen had- d.ls-

appeared. fro¡n the stancl.

Regeneratlon stud.les at the sarne locallty showecL

that the forest had. lts genesls after a severe flre (clrca

1810) whlch iLestroyed. a stand. of large trees a"nd. burnecl

away most of the surfa.ce hunus. The spruce and. scatterecl

plne seed.ed. ln on ercÞosed. mlneral soL1. Und-er the stand.

as examlnecL ln 1!!L only flr appea.red. to be regeneratlng

to any extent, although lts seëdllngs and. sapJ.lngs had. an

unthrifty appearance d.ue partly at least to browslrg.

SnaJ.l beLsa¡ poplar suekers were found. here and. there, ancL

rottecL 1.ogs supporteil many small blrch saplings, but onLy

one or two whlte spruoe seeclllng,g ÌÍere located.. Unless

sueh a stanit ls burnecL over it seens llkeIy that 1t w111

become nore ancL more open and" brushy as the spruce cLles

out. There wa6 no lnd-lcatlon that any of the tree specles

couLd. form a self-nalntalnlng (fund.a¡nenta.l) forest type

on thls slte.

Ëuccesslonal rela.tlonshlps of younger comnunltlee

hllth few exceptlons, e.11 forest stands in the

fresh series have their genesls ln fire. The severlty of

the burn has a profound- lnfluence on the subsequent forest

clue to cLlfferenoes ln the hablts of reprocLuctlon of the
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two maln tree specles, aspen and. whlte spruce. The extreme

posslbll.Itles, llght (1.e., non-severe) flres and. severe

fires, w111 be taken up ln turn.

(a) $uccese-ion followlng ]1ght flres
Cnown flres, oF Llght surface flres rohich merely

-ourn over the top of the hurnus layer, stlmulate the

suckering of aspen and- encourage a vigorous growth of

.oerennla.l rnlnor species on the forest floor. The severe

competitlon factor effectively prevents the raplcL lnvaslon

of 6pruce, for the smaIl, ilellcate seedJ-lngs of the latter
specles cannot compete elther above ground. for ].lght on

below ground. for moLsture uith the nurûerous well-established.

perennlal shrubs and. herbs. Therefore a pure poplar

stand. general.ly d.evelopø.

It ls lnteresting to note fi;,et dlfferent vegeta-

tional communlties are. predåsposed. in varylng d.egrees to

flre and- to severity of btrnlng. Flres tend. to be light
in popla"r sta.nd,s beoause of the luxuriant broad.-leaved.

und.ergrov¡th. Only ln sprlng ls there dry fuel on the

grounit, anel at that tlme the hurnus Layer can rarely be

consumecl by flre because lt is nolst except on the surface.

Consequently the cycle, popJ.ar sta.nd. * llght burn + poplar

stantL, and. so ohr tend.s to recur, and" spruce is effeotlvely

exclud.ed. at almoet every stage.



L?g

The effect of a llght fire in an aspen or aspen-

sprtlce stand. ls comparabre to that of oleBr cuttJ.ag; the

treeg are removed. but the ninor vegetation ls unchanged..

$hrubs and. herbs quickly sprout from their roots ancL form,
with the new aspen sprouts, a couununity very slnilar to the
prevlous one. Usually there ls an inerease in the relatlve
abund.ance of some specles such as cha-maengr_j.on splcatgg,
Lathyrus venos?s and- Fra€laria vlrginiana in response to the

changes in light, molsture and. nutrlents, but the aetual
eomposltion of each community d-epend_s la.rgely'on what

plants were original-ly present, and. the hlstorlcal aspeet

ls d.oubtless most lmportant to the expla.nation as to why

d.lfferent speeles d.omlnate the und.ergrowth strata from

stand. to ste.nd..

The oomnonest d.oninant of the unclergrowth in poplar

co¡imunities in the fresh serles ls CoËylus gorll¡ta, a shrub

which 1s wirlespread. through the southern boreal fonest

IFig, I¿l.).

0n the basls of fleld. observatlons there seems to
be a recognlzable, ternlrorary or stable, aspen forest t¡rpe

characterlzed. by Corylug coTluta, .Aralia nurllcaglig,
Viola nugulosa, Oryzopslg asperifolia and. Lathyrgs venosus.

rn Table xrrr a summary of the conposition of flfteen
aspen stand.s, each r,'¡lth a vlgorous Corylus stratwr, ls
Trresent ecL.



Fig, 14, Qqeyl-W. corqu:Þå fornrlng ti:e d.ominant ground.
covçr und.er ma.ture aËpen, F.ld"inp; l,iou"nta,in
i$ational Tarlr-, iîa.nltoro¡.,

L3a



TABLE XTTT

THE Cor{poËrTroN 0F THTI p0puÏ.,u$lc0Rvtus-aRAl,rA-vr0l.,A-
ORYZOPSTS FORAST TYPE

Withln each constance cJ.a,ss the specie-q are llsted.
ln ord.er of d.ecreaslng frequency a.s d.etermined- by the
examlnatlon of 200 quadrats.

Corylus cornuta
.åralla nud.icaul-is
Malanthenum ca.nad.ense

var. lnterlus
Bosa aclcularls
Aster cillolatus
Fragarla vlrglnlana
Mertensla paniculata
Viol.a rugulosa
O:ryzopsls asperlf oLla

1O0 and 90

Peta.sltes palnatus
Thallctnum venulosuJn
Rubus lilaeus
Lathyrue ochroleucus
$anlcu1a marlland.lca
Carex sp.

L7T

Synrphoricarpos álbus
Gallum septentrlonale
Cornus canp"d-ensls
Prunus virglnlana
Gallrro tnlflorum
Lathyrus venosus
Vibr¡rnum edule
Cha¡raeneri on spicatum
Vicia. a¡lerlcana
Amelanchler aln1folla

Heracler¿m maximum
E1ynus lnnovatus
Ëo3.1d.ago lepid.a
Ribes triste
Ribes hlrtellr¡¡a
Taraxaotm sþ.

Plus 63 specles of Constance

Lonlcera d.lolca
Dlspomm trachycarpun
Pyrol,a a.sarlfoLla
hctaea rubra
Cornus stolonifera
Cala^magrostl s canad.ensls

Vlbr.¡¡rnun tri].obun
.&gropynon subsecund.r¡n
$nllaclna. stel].a.ta
Prunus pensylvanlca
Schl zaahne purpurasc ens
Mltel-la nud.a

Lese than 4a%.
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A moister varLant of thls type that d-eserves

recognltlon d.ue to 1ts better prod.uctlve potentlal for
whlte spruce has a high lncld.ence of Mltella nud.a and.

Cgl'nus egna"d-_enslE a.ssoclated. wlth CgÍylus and 4Ig}þ.
In ttre Populus/9jryluF-gr_afig-Mite1la-9glggg community the

Cgyl+rg grovrrs very tall, sonetlmes up to slx or elght feet.
As a.spen stand.s na.ture a-nd. the lndlvldual trees

begln to d-le, the shrub stratu.m becomes d.enser but apparent-

Iy there ls no rad.lcal change ln conpositlon of the

und.ergno-w*th. Tn such clrér¡mstances lt ls rare to flnd. that

the old. stand. is negeneratlng ltseLf. fab1e XIV shows

the conposltlon of an oliL stand. ln whlch only scattered.

trees renalned., and. where very few young root sprouts were

f ound..

In an occaslonal locallty one a.spen stancL was found.

to have sueeeed.ed. another wlthout any slgns of the lnter-
posltlon of flre. Posslbly wlnd.throw of the parent trees

lras the inltlatlng cause as lt seems that sone form of

ðistLrrbance ls aIu'ays necessary for the genesls of new

poplar stand.s.



TABLE XTV

ÐEgcRIpTrON OF A ÐECADENT, OPEN STAND
SÏTE

{spen - Fnesh, tall shrub type.
IlAile Mountain National pai'k, Manltoba,
.Hhysiographie sltet 2 z j i D.Þoir: çl"y wood.ed. profile on mocLerately calcareous, siltyclay-loam till.
Dominant specles: P=qpuLuE tre+-ulold.çs r.Êd_el;r seatterecL,overmafure. Many d.eacL rrsnagsr¡. A few root sprouts.
Mlnor speeiesi 9fr"ln _Iayer strongly d.eveloped., 4 to þ f eettalL, d.omlnated. by Cory1uË-cérnuta..

!ülthln the frequency crasges, specleÊ are 11sted. lnord.er of d-ecnea.sin_g Lmportanee as aéteämlned. by q_uad.rat
stud.ies of cover-abund.ánce.

Frequency 100-36ø

ry3

OF AgPflN ON A FRTTSH

Corylus cornuta
Aralla nud.lcau].is

Vlola rugulosa
êa1ium tñlflorr¡n
Galir¡m sept entrionale

Ereguency

Rosa acicularis
Aster eilio1atus
Lathyrus ochroleucug

Frequency

Rubus id.aeus
Fragaria vlrglniana

Bromus clllatus
Ëanicula mariland.ioa
Calamag'rostis canad.ensi s
Oryzopsls aspenlfolia
Moehringia 1a.t eriflora

He:racler¡m ¡raxlmun
Mentensla panlculata
I4aianthemum eanad.ense

var. lnteriug
60-45"Å

ÊÌIymus oanad.ensis
Vlela anericana
Rubus pubescens

4o-zqoÅ

Solld.ago lepld.a
Taraxacum sÞ.
Thallotrr¡m venulosum
Prunus vlrglnlana
Carex d.eweyana.
Agropyr:on subseoundum



Table XIV cont.

Ð1 sporum tna.chycarpum
Petasltes palmatus
Ënllaclna stellata
Amelanchler a1nlf olla"
Symphorlcarpos albus
Aster r.¡m'beLlatus var.

pubens
Lathyrus venosus
Urtlca. gracllls
Elyrnus lnnovatus
Êchl zachne purpirascenÉ
Cornus canadensls

Frequency 30Ø anð- ].e$e

The lnva"sion of estaþllshed. aspen stancLs by whlte

spruce foJ.lowlng Ilght fires can occur, but lt 1s usualLy

a slo¡rr process because relatlvely few niches where the

seed.llngs can sr;rvlve are avallable on freeh sltes. [L¡e

nost lnportant niche for ln1tia.l lnvaslon Is d.ecayed. woocl,

as feru other species are ad.aptecl to grolú on lt.
Consequently spruce sometlmes slowly rrdribblesrl lnto

poplar stanð-s where the clecayed. remalns of former trees

provid.e a sultable substratum. Another lnvaslon nlche

of some lmportance ls provld.ecl by nossy hunmocks at the

bases of the aspen treee where, âs on d-eeayeil J.ogs and-

str.mps, molsture cond.itlons are favourable and. the d.angers

of smotherlng by the autt¡nnal faIl of broad. leaves are

mlniml zed.. Flg. L5 shows the d.lstrlbutlon of stens ln
a, nature aspen stand- where vrhlte Êpruce was found. to be

lnvad-lng, anQ where in tlme a.n open, uneven-ag-ed. spnuce

stand. wlll be forned..

Brachytheclum salebro surn
Ceratod.on purpureus
Cornus stolonifera
Crataegus chrysocarpa
Prunus pensylvanlca.
Rlbes hlrtellun
Plcea glauca seeðlings
Poâ sp,
A,nemone canad.ensls
Anemone qutnquefolla
Chamaenerlon splcatrrn
Prenanthes alba
Lyslnachla clllata

u4



Fflg. 15. The lnvaslon of a nature aÉ¡pen etancl by wTrtte
spruce. The d.letrlbr¡tlon of spnuce seecll.lngsls glven by one-foot helght oJ.ässes and. the-distrtbutlon of tneee by one-trneh d.ia.neten
olaeses. Data from a taL1y of three aereg of
the type. [Note: These graphs are not negres-
Elon l,Inee. )
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Êevere groundl flres whloh br¡rn ahray the hunus layer
favour establlshment of spnuce by sLnultaneously ilestroy-
lng oonpeting plante and. barlng a nLneral eolr seeil-becl,

Many exanples of 6pruce Etanile r¡hich have regenerated.

after flne have been observed. and. sone have been referred.

(b) $ueeesslon followlng Êevere flres



to previously (Rowe, L955r pp. L8, 19). Va.rlous factor

other than cl1na"tIc eond.itions per se d.lspoee forest

stand.s to severe ground. flres, the nost lmportant ones

being a high need.le-Leaf content of the humus layer ancl

a textr:re and. structure of the und.erlylng mlneral soil
ducive to rapld. d-ralnage a.t the surface. Therefore com

d.estructlon of the humus layer by flre ls more frequent

in coniferouÊ stand.e than ln hard-wood. sta.nd.s, and" on

surface solls than on cIays. Tn mlxed- stand.s lt has

observed. that ground. fires often burn away all humus

spruce while only llghtly burnlng the surface und.er

adJacent a"spen, and- thus spruce regeneratlon is favoure

wlr.ere spruce gperr before, Just as aspen ls favoured-

it formerly exlsted..

The effect of a. severe gnound. flre ls to d-estroy

almost all the resld.ent forest vegeta.tion, for most spe

(lnclu-d.ing poplar) have thelr perennatlng pa.rts ln or J

beneath the hr.¡mus Layer. A few s!ßall stud.les mad-e by t
rrrriter a,re pertinent to thls polnt. In one experlment,

one hund.red. samples of hr.¡nus layer (t2 tncnes by 12 lnc

L76

by 4 lnches) were col-lected. und-er a mature mlxed. spruce

and--aspen stand- early ln the sprlng. The sarnples, pLac

ln open fra,mes and. watered. throughout the eÌilnmer, prod.u

the typical flora of the mlxed-wood. stand- t àß lnd.icatlon

tha.t the penennatlng parts of most of the forest floor

on-
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specles are 1n the hrimus layer. Durlng the same period-

observations at polnts trhere the samples had- been J.lfted

showed. that only a few species had- survived. remova-I of the

hunus Layer, these lncluding Vlcla amerlca.na, lgËlggg
ochrole_ucus, and. Ga"IlIm sgptgntrioJrale. Other pla"nts

rapld.ly lnvad-ed. the ba.red. nlneral soll from ad.Ja.cent un-

ö-isturbed- hr.¡¡nus, þartleuIarl-y the stolonlferous specles

Fra,gagla" vlrg1n-la.pa a.nd. Rubus pgbgsqen$. Fxcavatlon of

the und-erground- parts of Vlc1a angrlca.ng, !g!!Xggg ochro-

lgucu.q and. Le.thygu$ v-egos-u€ shor¡¡ed the reason for the

success of these legumes after d.estruetion of the hu¡aus

la-yer. All possess d.eep roots and- rhlzomes Ln the mlnera.I

soil from whleh new stems can rapldly be prod.uced..

The specles of the open communltles xrhlch form on

exposed. mlneral solI e.fter flres can be classed. ln three

groupsr &s follows:
(1) Specles wlth d.eep perennating parts:

ochrg_legcus, $e}!gg ssptegtgþneI.e, Apg-9,tgllg

angr o saeml f-oLl r¡n, Mer t ensla lE¿ni cula.t a,

Chqm-aeJreriog sÐlcptun, R_o s_a aclc_r+ari s, !gp,g!gg

t,remulold._es belongs partly here, for severe fires
seld-om elnlnate lt entlrely.

(11) Species spreadlng rapid.ly by vegetatlve means:

[.g,, Eg,g]gg tnemulold-es, FraEarla I!¡B$!g4g,

Lathyr_uÉ venoÉus, La.thyrus



Smllac_lna stellatao
(rff) Specles wlth mobiLe seed.s

E'g., lg@ru .@gigEgg,

Rubus pubescegs, @ &i11E!,

Lactuca pule3e]Lg, So]ldafiq hl-splda, 9IEÉ@

arvense, @, 4g[g5. clliola,tus, 4Étll99
mllIefolil;n, El-er,acttlg, cana.deFse, @lgry
canad.ensg, 9-qÊ!!3!9 899[9¡ Geranl]rm Þå9E!glllå'

The invaslon of spruce, aspen a"nd. the pioneer mlnor

specles on severely birnecl areas graduall-y results ln the

f ormatlon of a neTr,f hunue 3-a"yer ln whlch the more mesophytlc

specles 4,ræ, nudlgegllg, Il9þ rusulosa' 3.9!9.8!@,

lralmatus, Sa.nlgulF mar-11and.1ca., 9gg3gg ca.nad-ensl s, etc .

becoroe estab]-ished..

CoryL_us cornutg. d-oes not lnvad.e areas where spruce

has established. ltself eo.ually wlth Ð.spenr P1"Êsurnably

ctue to unfavourable llght concLitlons. Instead. Arall-a

nuclleaulis, sllghtly more tolerant than the 9org]gg, often

comes to the fore (Fig. 16),

The soll assoclate accompanylng the conmunlty ln

Flg. 16 ls shown ln Flg. L7.

Cera.t_odon Wfrugggg and Eg44ig þ,f.8L9,498!9å.

P_lcea gla}Sa belongs with thls groop.

(many rud.erals):

$onchus .3IEg!g.Sr

t38
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lr cIo,çer üffrey Õf ,çpruee ls in turn less favoura.ble

to ta.Il herb*¡ such a.e _{re]:Le, a.nd.'ti:en the lol^¡-er , fflÕre

tolerp.nt *peeie* *ueh a.s ,tognqg qi?.ng.,geitsrs-, Llnlggg,

þpree,ti* vt,'t. r¡nqtåQ.È4-4 a"nd- IJ¿rg-Lå spp" becor¿e d-istínetive
ln tire minor vegeta.tion" Ä- r"êaogniz,a,'b're terni:orary fore,st
tvpe ( pie ea *qgpg¿qg.¡.!"egnug-i¿tgnaeg-3{q-"Åg) i- * d.escribed

Ín Table xv on the basis of ten mr-xed. ,eta,ncls in r.rhlch

#Irruoe predominp.ted. over â"spen,

tril3g puçllce.Lr]ie ci-ornina.ting tlie nj-nor vÊge*i¡.tion. in--e. pt.tch of r¿,rl:ite rj.lruee" Rid.ing
i.,founta.in T'Ta.tional Fe.rlc, idanitohe,

I7q



Fig, J.7, Fresh as*oci¡.te of the ¡,Grenvillert
roil es*ociati"Õn, fr,id"ing: Fiountaln
j'íe.nitol¡a.,

PF,OFT L], DT¡IflCRTF ÎTOT(

horizon: I L/?.rr d-arl,; broç¡n mottled. humrlÊ.

}Jarizani O*1rr d-¡'.rk €trey to bl*-c1e J.oam, ËÕrle ci:a,rc,ral fleelie"
horizon; 3-+u broronish grey loan, platy struetru:e,

horízcn: 6n brol¡n elay loa-m, granulair to flne nutty"
horåzoni E*1"Õí¡ il-a.rlc brown e3-ay J.oam, r,reakly eolumna.r,

breniiing to meclír-uu nntty aggrega,tes"

,dr¡.1

"å.1

tïz

Br

Bg

14r

B7 horizon: ä*4rr }¡ellor¡¡lsh bror",rn ela¡i loem., stony, n¡eair' nutty to Erir.nr;lar #tru.eture" r¡¡ith free'lime ðá.r'bonateat base ( srt 2A-Z4I¡ ilepth) ,

# horieon: Éreyísh broun sl)"ty cl_ay loa.n, mod.erately' ealcareoi.ts, fregrnents of rhr"le ancl- ]1¡lsstone c,buäil-ç.nt.

grey r,¡oocled.
ÏfatÍonp.} Pe.rLr. 

u
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TABLE XV

THrü CCIMPOËfTtON 0F THE PICHA-P0PULUS/CORNUS-LTNNAEA-PIIR0LA
FORËËT TYPE

lfithln each Constance cla,ss th.e specles have been
}lsted. In ord.er of cLeereaslng frequency as d"etermlned. on the
basls of 1O0 milacre quadrats.

Cornus canad.ensls
Mertensla panlcula.ta
Fragaria. vlrginiana
Rosa acicularls
Petasltes pa,lma"tus
Aralle, nud.lcaull s
Aeter cillola.tus
Llnna,ea. borealls varo

arnerlca.ne.

Constancv 100 anð,9O7o

Ga1ium septentrlonale
VioLa rugulosa
Oryzopsls asperifolla
Vlburnum ed.u1e
Cha¡naenerion spicatwr
Lathyrus oehroleucus
Lonicera diolca var.

gla.ucesceng

- "*-4
l

Mltella nud.a
Rubus pubesceng
Malanthemun canad-ense

vêr¡ lnterius
Elymus lnnova.tus
Pyrola a"sarlfol.la
Éymphorlcarpos albus
Pyrola secund.a

Corylus cornuta
Thallc trum venulo sÌt¡n
Carex sÞ.
Schl zach.ne purpurascens
I{ylocomiun splend.ens
Galium trlflorum
Vio1a renlfolla

PLus jJ others of Constancy

Disporun tnachycarpum
Ca.lIier gonelLa scLireberI
Rlbes trlste
Rlbes hlrteI].un
Amelanchler alnlfolla
Cornus stolonlfera
Ivlnlum spp.

60 anð- 50%

Equlsetun arvense
P¡æola virens
Solld.ago hlspld.a
Sanlcula mariland.lca
Dicranum rugosuû
Coral].orhlza tnlfld.a
.A.ctaea rubra

I1Q/" and- less.
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lhe e.verage conrnuntty Just d.escribed. ls a seral

stage v¡hich w111 glve way to a. spruce t¡rpe as the a.spen

¡nature and. d-le. .ê"1-though a tend.eney has been observed. for

the patchy d-evelopment of a f eather noss stra,tu!ß

( Cat-liergonella scilreSeri, EIþg!3g, splend.ens, !i@
ruEosum) fn the ¡rost shad-ed. parts of intermed.iate-aged.

spruce and. spruce-aspen sta,nd.s (60 to 8O years), older

stand-s usually shoh¡ littIe evld.ence of ftrther d.evelop-

rnent in thls d.lrectlon, as has earller been mentloned-.

In sone stand-s the herb and. shrub vegeta.tlon see!ßs to have

beco¡oe d.enser rather than thlnner with ad-vanclng age, d.ue

ln all probabiJ-lty to lncreasecL sld-e-llght as suppressecL

spruce and- matr.¡re poplail d.ie and. fal-I throughout the stand-.

In support of the contention that spruce sta.nd.s d.o

not necessarily ö-evetop to a feath.er noss type, reference

w111 be mad-e to a snall spruce ste.nd. on the Rld.ing Mountaln

rr-here tree nßeasurements'have been me.d-e sinee 1!21. lolhen

three l/h-acre stud.y plots !üere marked. out in L!21 by

G. TunsteLl and- C. Gil.I, notes Ìûere taken sta.tlng that

the stand. contained. tlnain3.y spruee, $one poplar (aspen),

a f ew birch and. sone d.ead. tamarackll . Furthermore lt was

stated. that no und-erbrush wae present, the mlnor vegetatlon
rrbelng malnly noss 2 to 4 inches thick (presuma.bly in
patches) , bunch beruy (Cornræ c-anoad.ensi$) an¿ hound.t s tongue

(Merte¡sla-p?Êl9g]g,.LÊ) .rr Frg, 18, a photo taken ln 1p21,



LLIS

slhoi',",<) th.* d-ei:se ,sprucÊ aniL tjre rniRor vegetatlon in r.i¡jjieh

4r*ål1 gy'jåg,a*i:,Lä, Lq¿fi¿lil. y!rsr*n*.tiH, F.eJ-Eåí.i[åå p*åuåggg

enð, Eub,gii pÉg.ågggg"r ¿i s i.¡e -11 e.* the ¿br:ve*r¡e ntioned- cornurs

s.ni1 þgqgî._n,Éj_A, ce,n he Õrr:cÊ::ner},

Fig, 18" Dense v¡i:iie $prllce t,'ít.h Er. si;ã,rfiÐ l:er='b e.nd_ mo*s
çpounö_ vep;eta,tlon, Rfil.lng l.iounb;.,1ín irlr:tional
Parll, 1'k"ni'rrlbs, ag?-Lo



Tl:e vegetet-ton t.trirtl¡*one
qironn in Flç,. T9" li:e *imiJ_erii¡i
to F1g" . 12 , the or¡erln.s.tuï'e fjill:rlsÊ

1s notable,

l4b.

yeË,"r# la,ter \In L,)j?) f ,Ë

of the lÐ.tter picture

stend- c.t flingoor;h La,.ke,

Tig., L9, The" spruce. stn,n,1 of Fig;" lg Ëì.tr seen Ln AIJZ,:¡ith *, i:er'b e.ncl nhrub þround. eover,

ïn t.he jT*yea,r interr¡e,1 tne forest cha.ngecl. froni

å 6på"r$Ê nÕss*ã.nd.*herb type to a, pred"omini-r.ntïy shruli-a.nci--

herb type " The ¡nost í¡rpo-r"ta.nt *¡:eeíe* ¿t pre sent ( e-s

d.eter¡nined. by exa.nj"natinn in Lgjj> å,re Ruirrl-i:l i(tq.puå,
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,Hra\iø nud-icau]--ijr, ggggg canad.gnsls and. Petasl-te,s Balmatus.

Corylus co4nutg is present, wlth Lin+a.ea borealis vat.

amerlcgna, PJ¿rola vlrFns, Egþgg pubeseens, IierteJrsla

lranlculatg, and- many other herbs.

Ëome of the d.ifferent klnd.s of sta.nd.s arlslng after
severe or light flres ha-ve now been dlscussed-, Many other

lcind-s, lntermed.late ln character, ave formecL d.ue to varla-
tlons in fire lntenslty, composltlon of orlglnal stand.s,

eultabillty of season for regenera.tion, anð- so forth, Thus

every concelva.ble mlxture of whlte spruce a.nd. aspen ca.n be

found. ln the fresh series, along with a great many d-lfferent
.

age-class åistrlbutlons. If a stand. 1s pred.omlnantly aspen

(conmon after J.lght fire), ancl spruce slowl-y lnvacLes over

a long perlod., the ftnal result ls an open uneven-aged.

coniferous stand.. idhere inve.sion by spruce ls sud.ðen and.

complete (common after severe flre) a more closed., even-

aged. conlferous stand. w111 result. Thls ls the type of

stand. whose d-evelopment has been dJ.scussed by Kabzems (1952).

Probably the corononest cond.ltlon arlses Ìûhen, d.ue

to varlablllty ln lntenslty of flre, 1Ê Loeal cllmate and.

ln reprod-uctive potential, a patchwork forest of Êprucet

aspen and thelr mlxtures ls formed.. $lxty to seventy years

aften the lnltiation of such a. forest there ls usually

a. seeond.ary lntra-stand. lnvaslon of the aspen by the spruce.

Kagis (1954) observed. thls process ln a ¡aixed.wood. stand.



146

a.nd- suggested. that it could- be related. to rrstand--openingrr

e-s aspen d"ecllned. a.fter aþout 60 years. Thls may be one

predlsposing factor, bu-t there ls another of equa.l or

greater importance, namely the lnitiation of seeö prod-uction

by the spruce after approxlmately the sane lnterval of time.

The d-iameter d.istrlbution of a mature, rnixed. spruce-

and.-aspen stand. on the Rld.ing Mountain is shown in Fig. 20

as an lllustratlon of stand. structr.¡re resultlng fronr the

above-mentioned. d-evelopmental process,

Note in Flg. 20 the norrnal d.istrlbutions by dj-a.meter

size classes of aspen and. ba.lsam poplar and. paper blrch,
i nticating an even-a"ged. hard.v¡ood. conponent ln the stand..

0n tlre other hand., the d.lstrlbutlon of the spruce b¡r

d.lp-meter slze olasses ind-icates unevenness of age- of the

softwood. component. The mod.e of the d.istribution curve

for the olö-er spruce is a.pparently around. tÌ:e 9- to 12-1nch

d-ia¡aeter classes, and. thls can be vlsualized. lf a leg

extend.ing from the 8-lnch diameter cla,ss towar'd- the lov¡er

left of the graph ls ad-d.ec[ (d-otted. line from the arrorrr).

The sha.pe of the left-hand. sld.e of the $pruce curve 1nd.1-

ca.tes the presence of young trees. îhe old- stand. ls l-OO

to 11O years oLd-, a.nd. lf it 1s assumed. that appreciable

seecl. prod.u.ctlon began i','hen the o1d.er spruce were 50 to 6O

years of âB€¡ then there has been a perlod. of 50 yeare

for the establlslfiûent of the rringror+thrr represented- by the

left-hand- sld-e (1 to I lnches d-laneters) of the curve.
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Fig. 20. The d.:La.neter ctLstnibutlon of the tree specles
in a nature nlxecL forest. Blcllng Mountaln
N atlonal Farh, Manltoba. The Oáta are fron
a con¡llete tally of I0O aores of the type.
tNote! These gràphs are not regresslor¡- linee.)



L48

The vegetatlon of this matwe rnlxed. stand. was

sa^mpled. by 1r00O smal.l clreuLar plots, each one half
a meter ln size, d.lstributed. systematically over the IOO-

aere area. The topography ls und.ulatlng, anc!. a mlnority
of the plots fell ln molst to wet locaritles. Ïfowever the
gfeat maJority of the plots sampled. upland. sltes, and.

therefone the d.ata ane presented. 1n sunma.ry form ln
Tabre xvr as representative of the vegetatlon r¡nd.er nature

nlxeil spruce-and.-aspen on fresh sltes.

rABLE NVT

DESCRIPTTON OF THE MTNOR

nrorrrr8 ¡nåiftHürrt

The 70 eomnonest nlnor speeles are llstecl in orc!.er
of d.ecreaslng frequency ln Lr000 sa^nple plots.

Fragaria virglniana

VEGETATIoN IN Ä MATÜRE MI)(ED FORE$T
POPT"AR "AI$D BTRCI{
NATTONAL PARK, MANITOBA

.åeten clLlolatus
Petasites palmatus
Aralla nud.icaulle
Rubus pubescens

Freouenev

Maianthemum canacLense
var. interluE

Cornus canad.engig

uency above 80

Freouegcy 8o to. 60Ø

Mertensla panlcul'ata
Gallr¡n septentrlonale
Cala.magro sti s c anadl-enei g

6a t a 4al6

Rosa acleularls
$ymphorlcarpos albus
Oryzopsls asperlfolla
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Pyrola asarlfolla
Ti:allc tru.m venulo sum
La,thyrus ochroleucus
Brachythecil.un salebro sun
Ëlpnus lnnovatus

Freouencv less

Frequeney 40 to 20Ø

Ëmila"clna stellata
Rubus ld.aeus
Aster umbel].atus vÐ.r.

pubens
Mltella nud.a
Vlcia amerlcane
Chanaenerlon spl ca.tum
Gallrrm trifloruro
Taraxaci.l¡n $pp.
Equlsetr¡m arvense
Populus tremuloid.es

suclcerg
$anieu].a marl].and.lca
ñoI.ld.ago lepld.a
Lonlcera d.iolce" var.

glaucescens
Pyrola secund-a
Sci-rl zachne purpura sc ens
Anemone ca.nad-enslg
Prenanthes a.lba.
Achi11ea. millef oliu¡n
Ribes hirtelh.rm
Halenla d-eflexa
Hlera.clum canad.ense
Amela.nchler alnifo].la
Lathyrus venosus

Plus 50 a.dd.ltional spp.

Corylus cornuta
Mnlurn spp.
Vlola rugulosa
Ca"rex Épp. ehlefly

C. d.eweyana

f]nan 2O€/"

Hera.cleum maxlmun
Anemone aulnouefolla
.Anemone rfparfa
Viburnu¡n ed-ule
Rlbes trlste
Bromus clllatus
Vlola renifo]-la
Luzula multlflora
Moehrlngia lat erlflora.
Apocynun andr ose.emlf o 11 rrn
l4entha arvensis
Gentla,na acuta
Ëtachys palustrls
Cllmacil.rm amerlcanum
"A,ctaea rubra
Pyrola" elliptica.
Viole" sÞ.
Prunus ïirglnlana
Thuld.ium recognittrn

' Linnaea bonealls va.r.
a¡erlcana

Aster puniceus
Petasltes saglttatus
$olld.ago hlspld-a
Agastache foenlcuh.¡m
CalliergonelJ.a schreberl

of mlnor lmportance.

lrtg



The d.lfferenceE between the sha1loÌü, mod.erately

calcareous sol1s characteristlc of the Cnetaceoug hlghland.s

ln the vlcinlty of the Manltoþa-saekatchewan bounclary ancl

the cleeper, weakly calcareoug solls whlch are connon ln
central Saekatchewan have been brlefly outrineil before,
Both support foreste consletlng mostl.y of agpen, whlte
spruce ancL thelr lntermlxtr¡res, but lnportant ctlfferences
Ln stanil structr¡ne anil ln conposltlon of accompanylng vege-

tatlon can be d.lsoerned. whloh ln the wrlterrs oplnion

Juetlfy thelr separatlon.

The cleep, leacheil. surface horizon (Ap) of solls on

the weakJ.y caloareous d.rlft eonfers on them nany of the

characterlstlcs of sanily porous sol1e. To the agrlcul-
tunlst, lnteresteil. ln the growth of shallow-rooted. annuaL

cereare, nany of the solls wouLcl probabLy be c].assecL as

lmpovenlehecl aniL so¡newhat arld., but for forestny purposeg

such ls not the ease ae they provld.e good. to superlor
oond.itlons for the reproiluctlon and. growth of spruce anil

plne. The well-d.ralned. surface allows raplcl d.rylng of
the humus J.ayer whLch ls a pnecllsposlng factor to lte
conplete iLestructlon when flres occur, ano the eonsequent

exposure of nlneral soll ln tr¡¡rn facllitates lnvasion by

the conlfers. rnpovenlshment of the surface horlzon by

strong leachlng--lnd.1catecl by the d.epth to fnee rtme

150
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canbonate In the so1l, by strong acld.ity ln the upper

horl zons and- frequently by seconilary pocLzollzation of the

.Ag horlzon--probably favorrrs the sr¡rvlval of conlferoug

eeettllngs ln conposltlon wlth the nore d.enand.lng broacl-

J.eaveil herbs, shrubs ancl treeg. Thus the favourablllty

of these solLs fon spruce ancl plne as conparecL to shallowen,

¡nore oalcareous trloher) solle le reflected. ln the hlghen

lnold.ence of forest stands ln whleh the eonlfenotrs conpo-

nent ls both even-sgecl anct d.ense. Onoe establlshecL, the

subsequent nate of growth of oonlfers le al-so gootl,

pantlcularly on the fnesh sltes, ancl a reason ln terns of

favor.¡rable nolsture storage antl. avallablJ.lty has earLler

been suggestecl.

$one of the specles whlch 
"t"t"ts',greaten 

lmportance

on the ileeply leachecL eoiLs than on the shaJ.lower r nore

oaLcareoug solLs ane the erLcaoeous speeles Vaeeå¡rlrrn

gg!!!fg!!g, I. vltis-lda-ea var. 9,!91*,9,

æoenlanillgr¡m. The o].ub nosses, !re.93,g}@ spÞ., aLso

become pronlnent, ancl euch specles ae GEocaulon Llvldun

and ägþenarla onblgulata frequently appear, not only und-en

oonlferous cover but also unËlen haril'wooclg. It ls an

lnterestlng a3-thougb puzzling faet that r,trhere the above-

mentlonecL specles oocur on the more oaloareous solLs,

they are usualLy assoclatecL wlth muoh noister contLltlone

of slte. 0n the other hancL some specles nore cornmonly

sncl Led.u¡n



t52
assoclated wlth dry plne sltes ln the eastern srea are

promlnent 1n spnuee and. popLar as vrel-l as plne stancLs to

the west. Such are Alnus 9giry-år Vaeela1nn caespltosup

and. Arctostaphylog ggâ-g4gi.

(1) Diy 3erles

Hhlte spruce, Jack plne, anä- aspen, al-one or 1n

mlxture, oonpose the stand.s of the d.ry senles, Only frag-
nentary exa.uaples of forests beLonglng to thls ser.leg nere

f ounil d.urlng these stuilles. An exa.mple of a spruce-aspen

stand. Ís glven ln laþle )ffIIo
The open forests of the dry serles resenble those

whlah have been clescrlbecl farther eaet on the Cretaeeoug

Hll1s, ln that Elymls lgnovatus ls the nost abundLant mlnon

specles. Thls grass earpets the groirnd., pa.rtloular1y

und.er aspen and. plne, but lt 1g associated. wlth speclee

less coamon on comparaþLe sltes to the easthlarcl, suoh

belng Arctostaphylos. uva-ursl, kg!4!gg, spp. r

ËlbþaJdloeg.le trl.denta$a and $lgg gglgpê.
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T.åBLE )çffiT

ÐESCRIPTTON OF A prCEA-pOpTJtUS COMMTTNTTY ON A, ÐRy, DEæ
GREY IfOODED SOTL

lùhlte spruce and. aspen - Dry, mlxeËl herb-anil-shrub type.
Loon Lake, Saskatchewan.pr,yãioe"ãór'ið-ãiié;- -4 ; :-z r 4.
Éoil: Deep grey ¡vood.eil pnoflle on weak].y oaleareous,

stony olay-}oa^m t111.

Do¡ninant specles: Plceg glauc.a ln an open stanct, wlth
lndlvLdual trees uFTo-7O feet taJ.I at 8! years
of âBO.

Mlnor speeles: No dLstlnet stratlfloatlon ln the uncLer-
growth. Variable grounil eover.

Eop,ulug tnenulolclee of poor form,
gtens up to æ[ Effi.-

Abund.ant: Llnnaea boreaLiE
var. a.nenlcana

0ha^maenerlon splcatun
Shepherd.la oanaclensl s
Elymus lnnovatus

Comnon: Ara].la nucllcauIls
Aster elllolatue
Agter conspicuus
Rosa aclculanls
Led.r¡n groenl,ancl:Leun

Occasional-: Calanagrostls
canaclenelg

$chlzachne punpurascens
.A.chlllea nlll-ef oLlun
Fragarla vlrglnlana
Gentlana acuta
Gal.lr¡m septentrlonale
Hleraelum canad.ens;e.
Dlsporun traohycarpun
Mentensla panleulata
Malantbenu¡n canaiLense

var. lnterlus
Petasltes palnatus
Fyno1a gecuncla
Pyrola asarLfolla
Synphorlearpos albus
Lath¡rcus ochroleuoug

Cornus canaclenslg
Arctostaphyloe uva-ursl
Gallier gonella gchreberl
Hyloconlum splenclens
Vlbr.¡rnr¡n eclule

Corylus cornuta
Vacelnlun caespltosun
Vacclniu¡n nyr t1J.Lold.es
Vacolnlum vltie-lcLaea

var. mlnu,g

Rubus pubescene
Vlcla a¡nenlcana
Populus tremulolcles

suckeng
A,nelanohler alnlfolla
MltelLa nud.a
Eurhynchlun strlgosun
VloLa nenifolla
L¡onlc era lnvolucrata
Betula papynlfena

seedllngs
Taraxacum 8p.
Good¡rera repeng
9a11x cllseo].or
Lonicera clloLca var.

glaueescens
CastilL;e Ja rhexlf o].La
$plranthes nomanzoff lana



154

In the dry eerles the sane eltuatlon of slnnllarlty

ln grouncl flora, whethen uncLer whlte spruoe, plne, aspen

or thelr ntxtr¡res, was observecl on the weakly calcareoug

as on the mocLerately eaLcareous solIe. fherefore lt ls
Ioglcal to agst¡sle that white spruce aorrlcL replaee both

aspen and. plne on the clry serles of sltes glven sufflclent
tl¡oe ancl an absence of flre.

(2) Fresh gerlee

fhe itonlnants of fonest stand.s of the fresh serles

on weakly calcareous soll.s lnoJ.ud.e aspenr whlte sprqce,

balss¡n flr, Jack p1ne, balsan poplar ancl bLaek spruce.

The last- ttrree tnees usually oooun elther seattereil- or as

snaLl patehes ln stand.s of the other specles. The eltee

ane panticularly favourable for the regeneratlon of v¡hLte

spruoe anci., ln associatlon wlth lt, of baLsa.n flr. Spnuce-

flr etancls appear to have more stablllty than on conparable

nolsture neglnes of nore calcareous solls.

. fhe clescrlptlon of an overnature spruee-fln fonest

stud.led. near Blttern Greek, Saskatchernran 1s flrst glven

(fabLe I(WII). Thls stand ls typlcal of the Elggs-4,b¡.ggl

åv].ocomlr¡n-Eubus forest type, to whlch reference wlL1 be

macl.e Later r¡nd.en the Molst anct Very Molst Serles.
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ÎABLE ]TffiII

DEgCRTPTION OF AI{ OLD PTCËA-^åBTSË FORËST ON A FRESII SÏTE

'hlhlte spruce andt balsan flr - Fnesh, feather noss type.
Plot No. 327, Blttern Creek, Saekatehel¡ran.
PhyslograÞrric slte: 4 t 7 : 4.
$o1l-: Deep grey"wood.ed. pnoflle, ilevelopeil ln weakly cal-

careous ab].atlon moralne ( stony Loan) over lod.genent
tlLI ( stony elay)

Ðonlnant tnees: Plcea Elauea I to 2/ lnches ln ä.laneter,
up to LJ-! feet tall, and. L70 yearE oliL.

Aþfee þa]._gABeA I to 18 lnches ln cllaneter,
up to S5 rffiaÏllffiears oIö.

fbee RegeneratLon: AbuniLant seeilllngs and. sapllngs of fln
Ln etanit openJ-ngs. ScatteretL spruce seecl1Lngs on
clecayecl 3.ogs.

Plcgg 4@49rtrees, 1 tõ-lõ-lffiñpapnrlfera. No Fopulul¡

Mlnor specles: fhe presenee of a great cLeal of clecayedl.
wood.--logs and. stunpe--has iesulted. ln a rrmoistr'
mosÊ grouncl flora. UncLer the cJ-osetL coRlferous
eanopy the noss stratun ls pnoninent, but ln stand
openJ.ngs eau,sed. by the dleath of old. tnees Rubus

Ëpecles are 11sted. below, wlthin fnequency olassest
aecord.lng to thelr d.ecreaslng frequency anil cover-abundanee
as ileternLned by exaninatlon of 20 nllacre quad:rats.

Freque$eL_85:r4oø

Ilyloconlun splenilens Hypnun crlsta-oastrensls
GalllengoneJ.la sehreberl Ables ba]-sa^nea seecll.lngs

tr'recuenc v 6q-8916

!Öqe_qs_ d.omlnates the und.ergrowth.

a fêw scattered. sma1].
cllaneten. A few pgtu1a

gpp.

Eurhynohlr;¡n strigosun MltelLa nuila
Moss- sp. (Hypnrrn-hald.anlanrlm? )

Fneouencv 45-6A%

Llnnaea borçalls var.
amerleana

Dlcranum fla.gellare
Mnlum sp.
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Rubus ld.aeus
Cornus eanadensis
Dloranum rugosun
Pohlla nutans
AralÍa nuillcaulis
Malan themum canad-ense

var. lnterius
Pyro1a secund.a

tirêoueneY

Frequenc¿ e6-40Ø

RI.þes tnlste
Lycoporl.lum annotlnum
Gallwr trlflorum
Moneses unlflora
Pyrola vlrens

Eurhynchlum ill verslfollum
Betula papyrlfera

seec[11ngs
0hamaenerlon sPlcatum
Rubus pubeseens
TrlentaLls borealls
Polytrlohun JunlPerlnum
Dlcnanr¡m bergerl

6-20%

Flg. 2l ehows the illstrlbution by two-lnch d-iameter

cla.sses of the spruce ancL flr components ln a one-acre

sample of !h" forest.
It appears that the communlty here nay be a stable

or even a fund.anental forest type. Flr has 'been reproduc-

ing weII, although not to the excluslon of the larger and

longer-llved. spruce. The occurrence of the latter specles

in the slqall d.lameter clasees indlcates a probablllty that

lt hae been reprod.uclng at a rate sufflclent for lts neln-

tenance in the eommunlty. The large a^mount of molet

clecayecl woocl on the forest floor 1s a slgniflcant factor

so far as contlnued. regeneratlon of spruce 1g concerneil'

L56

Oneophorus wahlenber g11
Vlburnrrm ecLule
Good.yera repeno
Dryopteris sPlnulosa
Carex ep.
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Flg. 2J-. The d.laneter dlstributlon of
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variable etaþlIlty. Due to the nore favourable cond.ltlone

for the establ-lshnent of spruce nhlcn exlst on the cleep,

weakLy oaleareoug solls, thene ls a greater tend.ency here

than on ehall.olrer nore calcareous solls for the d.evelopnent

of even-aged, eLoeeiL types of conlferous stands. A closer

oanopy and. a Less vlgorous herb stratun than on the more

oalcareous solLs le ln tr¡rn cond"uolve to the genesls of
f eather moss forest fl-oors, anil wlth these the regeneratlon

of balsa.u flr 1s quite oonmonly agsoelatecL.

On the cLeep gney wood.ed. solIe, forest types of

slnlJ'ar composltion and. structure to those cllsoussecl ear]-len

for the nore eastern part of the area are to be founcl, fon

exanple: pure poplar stancls, poplar wlth spruce slowIy
lldrtbbJ.lng lnn, open stands of falrly even-agecL epruce-end[-

poplar wlth negeneratton of the formen specles f1lJ-lng ln
uniler the latter, anil cJ'osedL stand.s of even-agedl spnuce-

poplar in whlch the suocesslonal. tneniL to a feather noEs

eonlferous type can eJ.earJ.y be seen. Exarnples of some of

these eomrnon oonnunltles u¡llL now be glven.

By far the nogt common forest ln Easkatchewan anct

ln Manltoba ls the pure aspen type, a result of frequent

flree. In young aspen stanils, ta3-J. herbs often form the

most notieeable stnatum, but after about IIO years a pro-

nounceil taII-shrub etratr¡m usually ilomlnates the u.nd.ergrowth.

Table XIX glves an exanple of a nature aspen stancl ¡ñleh

clevelopecL after a severe flre.
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IABLË XÏX

DggcRrpTroN 0F .A, MArrßË .âÉpEN STAND ON A FRESH, DEEP,GREY
IfOODED SOTL

Mature aspen - Fresh, tall shrub type.
PIot No. L}L, Torch Rlven Forest Reeerve, $askatche¡ran.
Physiographlc site: 4 | 3 | 3-4.Bo11: A, dleeprgney rsooiLed- (nd.oubler) profLle clevelopecl on

weakly calcareous glaclo-laoustnlne ileposlts ( very
flne sancLy loam ¡rlth lnterbed.d.ed. thln band.s of c1ay.

Donlnant tnees:
up to 80

D. B. H.

Tree regeneration: $cattened. seed.llngs and. sapllngs of
Plceg .gþgg.å, al1. rootecl ln dlecayed. wooél.

Minon speeies: A
feet talL

Fopulue tremulold.es 6 to LL lnches D.B.I{.,
fãtrEir.;:gf@F3-orcr.
Scattered Bet_u1a paBJ'rlfera L to 2 lnches

ËpecJ.es are llsted. wlthin each frequenoy class ln
orcLen of d.ecreaslng fnequeney and. cover-abund.ance, ag
cLetermlned. by tåe stud.y of 20 nllacre quaclnats.

.g!Ê8, ¡slth a
f@.gg,g.

strongly ileveloped. shrub stnatr¡n 6 to I
eonslstlng of Oory_lue gor.nr¡ta. ernd. AlFus

Corylus cornuta
Ana].la nuilloauIle
Cornus canaclensis

Frequeney

loweñ sæm ñF6õ-an¿ otõr-ñilla

Rubus pubeseens
TrLentalls boneaLls

Frequeney

Vlburnun ed.u1e
ALnue arlepa

Malanthetsum oanacLense
var. lnterlug

Rosa aelcularls
DlervlLLa ilonleera

80-6516

Rubus lcLaeuE
Rlbes trlste
MlteLla nuiLa

60-4q%

Rlbes glanclulosun
Gallr¡n trif].orum
Pyro1a asarlfoJ.la
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Calanagrostis eanadensis
Carex sp.
Aster ctLlolatus

Fneouenov

VloLa rugulosa
Oryzopsf.s asperlf olle
Actaea rubra
GalLr¡n septentrlonale
Lye opod.lr¡m annotlnt¡n
lrye opod.lum obsc urust
A,nelanehier aLnlf oIla

Fneoueney ¿lo-2

Llnnaea boreallg var.
anerlcana

Petasltes palnatue
Mertensla panl-culata

20-4î6

Flg. 21 sholds the solJ. proflle uniler thls stanct.

Thl s nat rrral s tand. sf P-opuLu-e/C orf]us-Alggg-D1,çr v+14

was found. to resemble closely a num$er of artlflolal stanclE

oreated. by the Logging out of spruce fnom spruce-aspen

¡nlxeclwood.e ln tbe Torcr¡ River ayea.. Ihe taLl-shrub stnatu¡a

evlcLently tLevelops rather qulckly where llght eonclltlons

are favor¡rable. A frrrther relatlonshlp, suggestlve of

d.evelopnental trend.s, was founcl wlth Êone open oonlferous

typee (rùlte spruoe and. balea.m flr) where the stanil open-

Üornus stolonlfera
Ledw groenland.Ler¡n
Ëch1 zaehne purpurageens
Equlsetun arvenge
Lathyrus oehroleueug
Apocynum anilro saenlf ollu¡n
Chanaenerlon splcatun
Dlsporun trachyearpwn

L60

lngø were clonlnated by CoryluF cornuta and 4149 crlspa-

{,wlth Dlervllla Lonlcqra very abundant uncler

one stand) and. where the cloeecL oar,lopy parts

herb ancL noss grouncl cover.

the

had.

Alnus ln
a Low



Fig, 2ä,
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(p)

PF.OFTLH Ð:IÍSCRÏPTT ON

Ao hori"zon: 2*3u d.a-rk natted. nor,

Ågtn) horlzon: Lún plnkish grey, loamy sand."

Ág horlzon: 6*10rr fa.intly blotehy, light yellovilsh bror'rn,
very ffne sand-y loÐ.m. trfeakïy lamins.teð- structure"

#oiJ. profiÏe und-er a
Diervilla communíty,
ffiffiffi,ewa,n,

e3 horl zöni 4-btl li.ght brov¡n ver]¡ fine sand.y loam r¡r¿th f ine
rusty erenulate lines of c1a.y"

horlzon; Ert "brown cl-ay, compa.ct, somer¡,rhat stony,

horlzon: 8r' light brown friable elay loam. Some small
etreaks of frõe ealcium earbonate at 40rr d"epth"

horizon: Light grey to very pale Jorown silty clay
hetow 48r' d-e,othu '

B¿

B3

fr e sh, Popul.qËl9.mÉgË-J\lnus-
Torch River Forest Resèrvé,
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In.molster var'iante of open llSrsr¡fl forests,
Cor]¡lr¡s gornutá usually neplaces A1nus cr"ispa. .A flne
exa.nple of a nature spruce stand. from whlch noet of the

poplar had. d.led., but v¡hlch stlIl nalntalnecl a talI-sf¡rub
(CorvLgs) stnatu¡a, ls glven 1n Table XX.

Earller, neference has been macLe to an aspen forest
type on mod.erately caLeareous solls, Populug/OqrylUg-

Aralia-Seþ-OifggæfÊ, and to a nolster varlant, lri whleh

Mite]la nud.ê and @.EgÊ cgnad.enslF are pronlnent. The stanel

cleserlbed. ln TabLe )(X has the Latter type of und.ergrowth

( 0onyL.us-¿ralfg@) altfrough assoctateil wtth
an open stand. of spruce rather than aspen. SlmlLar stand.s,

ln whlch Epruce ¡uhere present always .showed. an exceLlent

nate of growth, have been found. on the Cr.etaeeous upland.s

ag well as ln eentnal Sagkatcher¡arl. There ls here an

lnùlcatlon that exoept on the dry and. fnesh eltes the

ölfferences ln vegetatlona:L comnunltles between the eastenn

ancl weetenn parts of otrr area are very gmall.
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TABTE ru(

DESCRTPTION OF A MATTIRE OPË:N STAND OF PICEA/CORYII'g ON
A ËUPERTOR ERESTT gO MOIËT STTE

tr{hlte _qpruce - Fresh, tall-shrub type.
Plots Nos. 327, 324r-Love, Saskatchèwan.
lh¡rgiog¡aphlc slte: 4 | 3-+ I 4.
$o11: Ðeep, grey woocled. ploflle on weakly caleareous

glacio-1acustrlne cLeposLts (very flne sancly loam
over nod.lflecl oJ.ay tlLL).

Donlnant trees: Pleea Elauea, a mocLeratel.y open stand. of
trees 4 toã-lnffi.B.H.r üp to iro-feet ta].L

scattered. lnillviffiã].r. 

-Tree regeneratlon: Númerous seeillinge ancL sapl.lngs of
flr, nostJ-y ln saatterecL patehes or thlckets.
A fe¡r spruce seeclllngs on d.ecayecl wood., and. a fe¡q
bLreh and. poplan sapllngs whene the eanopy hae
openecl

Mlnon vegetatlon: A pnonouncedl 9ggtlg€, Etratr¡n, 4 to 6
feet taII, cLonlnates the undergFowth.

Specles are J.leteil below ln oriler of d.eoreaslng
frequency ancl eover-abuncl"ance wlthln each frequenoy class
as cleteffllnecL by the stud.y of l$0 nllaore gtracLiate.

Frequenoy ].OO to 861Ë

at 1O0 years of age--an excellent rate of
.HopuLug

Popt¡].us ba].semlfe¡PopFlus balsa^ülferp and. Ables baLsamea present as

rs of age--an excellent rate of growth.
Populus tremuloLd.ee noetly d.eac[. -

Conylus eonnuta
MlteLl,a nud.a
Aralla nudllcaulls
Cornus canadl.engl s
Mertensia paniouilata
Rubus pubescens

Frequenêy

RLbes triste

Petasltes palmatue
Mnlu¡o EpÞ.
Fragaria vlrginlana
Malanthenun canailense

var. lnterius
Gallun tnlflonr¡¡n

to 66Í68z

Llnnaea boreaLls var.
anerLcana

Vlburnum eilu1e



Table J(X eont.

Cornus sto].onlfera
Brachythecl¡rm salebrosun
Pynola asarlfolla

Frequenoy i$3

Oryzopsls asperlf^qlla
Rlbee hirteL].un
Hylocomlum spLend.ens
Vlola renlfolla
Roea acicu]-arle

Frequency 27%

Lonleera cLlolca var.
glaueescens

Trlentalls boreaLls
Calamagfo gtls eanad.ensls
Pyrola seouncl.a
.ågnopynon eubsecunrlun
Bronus clllatus
Lathyrus oehroleucus
Anelanehier alntfoLla
Clnna latlfo].la
Lonlcera lnvolucrata
Dlcranum rugo6um
Vlola ruguloea
.Apoc ynun anôrosaenlf ollun
Equlgett¡m arvenge
Hypnun cri.sta-castrensl g
Moes sp.
Prunus virglnlana
Dlsporun traehyearpun

B,r¡bue ldlaeus
-Oarex gp.
CaI1l ergonella seilreberl

to 251ö

Gallun septentrlonale
Ásten cl].loLatue
Eurhynchlum strigosun
Symphorloarpos albue
Clreaea alplna

and. Less

16tl

Aotaea rubra
Chanaenerlon Eplcatum
Gooelyera repens
Snllaolna stellata
SoJ-ld.ago IepIdc.
Taraxacun sp.
C].l.naolu¡n a^merlcannn
Dlcranun flagellare
PohLla nutans
Rlbes gland.ulosua
Ëhepher öia canad.ensis
lllymus lnnovatus
$chl zachne purpurasoeng
Ileraeleun maxLmum
f¡.llIiun cernuuÍl
Thalletnum venuLosum
Rhytld.lad.e1phus trlquetrus
Thuld.lun recognltrm

ftrrning once agaln to more typlcal freeh sltes,
a sunnary of the oonpoeltlon of four nlxecl stanëls, each

with a hlgh spruce component, w111 next þe glven. The

staniLe are nepresentatlve of even-agecL forests founcL after
severe flre ancl they lÍere selecteil for elnllarltles ln

sqlI ( d.eeply Leacheil, very f lne sancly Loa^ns) and. ln age



(80 to !0 yeans). on the baels of these ilata and. other
observatlons, a tlcea glauea,/Connus-I¿nnaea-Vacct4gg

fonest type ls tentatlveS-y;¿s31ned. (Tab1e )til).

TA3LE XTtr

THH COMPCIgTTION OF THE PICEA(POPULUËYTORNUÉ-LINNAE/I-
VACCINIUM FOREST TYPE

Donlnant trees: Pl"e+ gtauca 2 to Ip inches D'B.H,, up to
/0 feet tall ãf Eõ years of âge.

equar," "Ë#Fn##*#ffi"r,;:o3"f iii.r3;3;n;¿.,,.
Scattered. 1nd.j-vld.uals of Piirus bankstana,

Picea mariana, Abies- balsa^nea and. oõE[fãsæra,-- .é--'
MLnor speeS.es: A pronor¡nceil herb-and.-moss und.ergrowth.

The species are listecl in cleoreaslng ord.en of cover-
abund.anee as cleternlned. by the stud.y of 40 nt].acre qua,clrats,
supplemented. by ocular estlmates.

Very abundant:

Cornus canad.ensls Llnnaea borealls var.
Hyloconlr.m splencLens a¡nericana

CaLller gonel.la schreberl

"Ahunclant:

Maianthenur canaiLense Petasltes palnatus
var. lnterlus Rubue pubescens

lypttr* erlsta-castnensls x Vaeclniun nyrtlllold.es
Oryzopsls aspenlfolla

Common:
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Rosa aclcuLa.nlg
Mltel].a nucla
.d;iü.--nu¿rcautt s x

x Trlentalis borealis
Vlo1a. renlfolla xAsten clIloIatr¡e
Vibur"nr:n ed.u1e

x Vacolniu¡n vltis-ld.aea
ver. mlnus

x Led.unr groenland.tcr.¡n

Fnaganla vlrglnlana
Lyc opod.lun complanatr¡m
Bnaohythecium salebrosun
GaLlr¡m septentrlonale
.å,Inus crlspa
ChanaenerÍon splcatun
Gooélyera repens
Lathyrus ochnoLeuous
Rlbee trlste



Table XXI cont.

0ccasional:

x Vacclnlum caespitosum :(
Pyrola aeanifolLa
EJ.¡rmus lnnovatue
Lonicena cLioica va:r.

glauceseens
Dlcranun rugosun
Schl zaahne purpurasc eng
Calamagrostis õanaiLensle
AohilLea nlllefolium
Hle¡racltm canacLense
Pyrola seeund.a x

x Lycopocl:Lr¡n annotlnun
SoJ.ld.ago hlspld.a
Mnlr.¡n Êfp. ¡
Pyæo1a vlreng
Polytr.lchun JuniperLnun Rhytld.lad.eLphus trlquetrus
Amelanehier alnlfolla Ðrepanoclad.ue unclnatus

Eurhynchlr.¡n d.lverslf o1lun

x - [he oharaeterlstlc specles are nanhed. wrth an aeterlek to
facllltate conparlson wlth Eable I(V nhieh eunmarlzee the eon-¡
staney data fon slmlLan stanils on moilerate3.y ca].careous soilÉ.

A plctüre of a patoh of the grouncl cover from one

of the pLots on whlch Table XIG ls based. ls shonn ln Flg. 2j,
Ïn o1d.er stand.s the tneniL towaril a complete noss

cover on the forest floor has been observeel, aeconpanleil

by the d.ylng out of popler ancl the appearanee of nuch balsa^m

fln negeneratlon. lfhe mosÉ flora brlngs wlth lt a charac-

Geocaulon l-lvld.r¡n
gymphor"learpos albus
Alnus rugosa
Conylus cornuta
Mertensla panlculata
Habenarla orblculata
Córnus stoLonlfena
thepherdJ.a oanaclensl s
Agropyron subsecund.rm
Apocynum anclro saenlf ollr¡n
Aroto etaphylo e üve,=ür sl
Carex sp.
Equfeetwn arvenge
So1ldago leplda
Vlcl,a a.merLcana

166

tenistle low-herb flora 1n whieh

Habenarla obtusata ancl

cllstlnctlve. In the flnal stage, whleh le a feather moss

type of spruce anct fLr forest ag ln Table XIX, the

Vacclnigg antt Lyoopgd.lun specles typlcal of the earllen

Ifalenarla

the orchid.s

orblctrlata are usually
89!'949¡



stå.ge# may not s,ppeû,r", prssibly
influence of the mineral srit å.É

anä. deeayed woocL aecrmulates on

Redueed ught LntensLty rs clou'btLees &, signåffea,nt factor
also 1n the elimlna.tlon of these end. ma.ny other minor species,

L67

d,ue to the lessening

th.e hunrus layer thj.ekens

the forest floor"

Fig" 23^ ,-qome of the cha,raelg"iÉlae..ËÞeeies ln the ground.
c o ver of the F j"q qå ( Eoæutu.d/Cärnqs_!:t lq4uéo_*-
lac e iJri urn 

- 
f orffi-Ev pÐ-Tõi"ãîTffi effis tHeÊerve, Saska"tchewa,n"

Note presence of ilqccinium_mffSlt+JgideS, LeQW
sqÖ1å11*FË,c uu,
9ggP*el]fltum, and. one ui'-@

Hevere-1 Less lmpoi:te,nt although falrly eommon forest
types wilL norrr be mentroned., They are the forests formed.
by Jack pfne and. btaek cpnuee, both of v¡hieh specles flnd.
eond.ítione favoura.bJ-e for invaeion r¡hen flre elea.ns the
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hrinus fron the Ëu.rfâ.ce of fresh, . strongly leached, srilsu
$eed. availability after fire, and- superior ad.aptation to
cooler tl:a.n normal eeoclimateo probably assí-qts the loeal
establi"qJunent of these speeíes to the exclusion of whlte
sprue e o

upland- black spruee stands are uËually very d.ense

and. for th.íc ree,sion they t¡oieally have a eomplete feather
moss ground'- côver" Observations suggeot that gar_1åetgq.qglt_a

s.eh-r-eþer:L ig the moet promlnent moss on sites toi¡¡a.rd. the
drler slde of fresh, wlth gylocomllg eplg.ndqls of ryeater
importa.nee toward. the rnolster sid.e ( Fig" Z¿Ì.) ,

Fig" 2+, |.{}no5 vegetation typical of some d_ense upland
bla.ck ,spruce etands. Torch River Fonest
Reserve, Siasiratchet,ran"
Note the abund-ance of OCt-lli'eqgoneJ_Ia schreberi
and. the presence or TrffiGT-ffiffis
*?l+g$*Ë}s, Lqdus æ@nÐÆa".*lg¿ealiS va,r o aqlér.LEang;---
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The nosses, and. the oecaglonal herbs and. shrubs

notecL ln the noss Eat of several upiland. black spruce stancls,

ane llsted. below in d.ecreaslng oncter of lnportance:

CalliergoneLla sct¡reberl Roga acieularis
Iiyloeonlr.u splend.ens Lycopod.:lr.ur conplanatr¡m
Cornus canad.engle Lyoopod.iun obscurr¡m
Lycopod.lun annotlnun DLcranr¡m rugosun
MlteJ.la nuiL,a liypnun crlsta-eastnenEls
Llnnaea borealie var. Aralla nucLlcaullE

a^merlcana Lonlcera d.lolea va?.
Pyrola secund.a glaucescens
Led.um groenland.lcr¡n Vlola nenlfolla
Petasltes paLnatus Vacolnlr¡m vltls-ldaea va"r.

mlnug

In one 65-year-o1d. bLack spruce stanct tÏ¡at was

stuclled., the gnound. was enlss-crossed. wltn the wirlte trur,tks

of d.ead. blroh (Betula EBEi€.era), aJ.l lnd.lvid.uals havlng

d.led. when abor¡t 2 to 4 lnorres ln cllaneter. Evid.ence of

a slmllar. elinlnatlon of blnch has frequently been founcL ln
dense whlte spruce stancLs also, lncllcat1ng a poor abiJ.lty

of the speoles to compete wltrr eonlfers Ln closecL stand.s.

A nlxtrrre of Jack plne wlth black spruce on upJ-and

sites ls comnon, the two speeies ooexlstlng ilue to the

fact the.t the lntolerant plne ls faster growlng and. extenils

above the blaek spruoe oanopy. llhe rnlxtr¡re lnvarlably

represents a transltiona1 stage ln d.evelopnent to¡uarc[

a ble.ck spruee type. Commonly the undLergnowth 1s clonlnatecl

by feather nosses, Vacc-lnlr¡¡s speoles, and. the plante

pneviously l.lsted. as occaelonal ln upland. bJ.ack spruce

etands.
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Eeveral exanples of open plne stancls, encountered.

on fnesh sltes ln western saskatehewan, had. the typlcal
uncLerstory assoclates ALnus Elqp,Êr Elynue lnnovgtus,
Vacel¡lugr nryrtlilold_es, V. vltls-1d.a-e.a var. nlnus ancl

Ledug ffoenlanËtLcr¡n, wlth other more ubLqut tous specles

sueh as gg¡gg canailensig, FnÊrgarLa virg{nlÉrna ancL

Malanthenug earrad.ens,_e var. lntenlus. A feur ËLenser plne

stand.s shad.ecl the gnound. sufflclently fon the dlevêropment

of a eomplete coven of caLlLergoneLL_a eohre}_egå, and. ln
the moss mat oceaslonal lnd.ivld.uals of Llnna.ea borealLg var.
a¡nerlcar.¡a, Êqogyena repens and. 4[rgla secuncLa ?rere founil.
Exa¡rinatlon of the sor.Is suggested. no il.iffenenoes fro¡n

acLJacent areas oecrapled. by aspen and. rÈrlte Ëpruoe,

although s3-ope anil aspect provld.ed. evld.ences of cooler than
normaL eoocllnate. Such plne types ane probably the

result of aceld.ents of seecllng foLlowlng itlsturbance.

At thls polnt reference shouLd. be mad.e to a forest
type whlch, althougn occurulng on the cretaceous hlghland.s,

has nany poi.nte of slniJ.arity to sone of the open fonests

Just d.eseribecl. It can be cleslgnated the Pfnps/Alngg-

Lycopodlug forest type. The foLl-owlng cLesorlptlon
(Table jffirr) rs baseil on an examlna'tlon of four stand.e,

ranging ln age fron /0 to 120 years olcl., ln the R:[d.lng

Mor¡ntaln anil Duck Mountaln Forest Reserves.
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TABT..E ]OffT

DEgoRrPTroN 0F THE PTNUS/AI,NUS-LYC0PoDTIM FoREgr IYPE

Jack pine - Fresh to noist, tal1 shrub type.
l'or¡r stancls, RIcLlng Mountaln ancl- Ðuck Mountaln
Usual physiógraþh1õ slte: 6 t 4-52 5.
Ëo11: Grey woocled. prof1les on mocLerately calcareous,

stony elay-l,oa^n tllL.
Domlnant tree: Plnus banksia.na, Excelle.nt growth shoem

by old. stffis up to 18 Inõhes D,B.IÍ.
and. 8þ feet taLl.

Mlnor vegetation: A pronounced. stratum of A1nus crLgpa¡
5-to f leet tair, the crumps evenly Ëpãõã¿]ffiõst
as 1r plant"$"l,ånflutfr:"äÎåll)in"*" 

rs a row henb
and. moss vegetation, ln I'trrlch C-alliergonella
ecirrebegl, fycopooiúm annotin@ngrd.ensls
are d.istLnctlver

Speci.es are listed. beLow ln orcler of cLecreasing
abund.ance as cletenmined by an examlna"tion of 2O nlLa.cre
que.drats supp3.enented. by ocul.ar estlmates.

Very abunil.ant: Alnus crispa

Abr¡nd.ant : Cornus canad.ensig
CalliergoneJ.J.a schreþerL
Linnaea borealls var.

a.merLeana
Lycopod.lum annotinr¡m
Pyrola asarifolla

Conmon: Fragarla vlrgLnlana
E1ymus lnnovatus
Scnl zaehne purpurascens
Aral1a nucllcaulLs
Aster ciLiol-atus
Chanaenerion spicatun
ÐrYoPter1g sPlnulosa
Pyro}a secund.a

Roea aoleu].arls
Ruþue pubescens
Petasites pa3-matus
Malanthemu¡n canad.ense

var. lnterlue
Rubue ld.aeug

Symphorlcarpos al.bus
Ga].lnm trif].orun
Galiun septentrlona.Le
Vlburnun eilu1e
Luznla acumlnata
Mltella nucLa
Hyloconlun splencLens
Oryzopsls asperlfolLa
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Occasional:

Dieranu¡n rugosun
Lonlcera d.loica var.

gla.ucescens
Rlbes gland.ulosum
Vaeclnlun myrtlllold.es
Rhannus alnifolta
Calana"gro sti s canad.ensi s
Actaea rubra
CorallorlnLza trifld.a
Lathyrus ochroleucus
Vac clnlum cae spl tosu¡r
Viola ad.unca
Goocl.yera repens
Polytrichum Junlperlnurn
Carex ped.uneulata

A, relationshlp of thi-s type to sone of the fresh,
uplancl coniferous stand.s ln central Ëaske.tchewan ls sug-

gested. not only by the abund.ant specles but also 6ome of
the rarer ones--for exanple, Vg,eclplr¡m qaespilos_W,

!. nyntl_].Iold.es and. Lyco'oocllum compllrnajum. The surprls-
ing feature of the type ls that 1t usuaJ-J.y oceurs on molst

sites, that is, on areas of low reLlef and. poor drainage,

nather than on dry to fresh sites as the plne ancL alüer

components would. suggest. ïn some places seattered. whlte

spruce, black spruce and. poplar are mlxed- rolth the plne,

and. lt 1s notable that the spruce shows an excellent rate

of growth. Posslb1y the type has been shaped. prlnarlly
by local cLlmate (cooler than normal) rather the.n by sol1

molsture negine or nutrlent reglme, as lts d.Lstributlon

Hieracium canad.ense
Arctostaphylo s uva-ur sl
CampanuJ.a petlolata.
Achi].l ea nl11efo11rr¡o
Anenone canad.engls
Ëolld.ago hlspid-a
Taraxacu$ sp.
Oryzopsis pungens
Lye opod.lum c omplanatun
Lycopod"it¡m clavatrrm
Equlsetr.ur scirpold.es
Rlbes triste
Vlcla americana
Mertensla panlcula.ta
Potentllla frutloosa

L72



companed. to corununltles Ì,rlth

Våolg substrata appears to be

ït ls und.oubted.ly a temporary

fire for lts ma.lntenanoe.

Forest communltiee of the noist, very noist aniL wet

serles ean be dlstingulshed. rather easily as a group from

those of the fresh and. dry senles by ettaraeteristics of
soil and of vegetation. rn the soil, the appearance of an

.41 (hurnus-d.arkenecl) horizon Just beneath the hunus layer,
aocompanled. by a d.uIllng of the b¡rown oolours ln the B horl-
zon ancl by slgns of lnclplent gleization at lte þa.se, have

been chlefly useaL ln settlng a bound.ary between the two

large slte groups. Recogr¡lzabre changes in the oomposl-

tlon of tne vegetatlon also aceompany the transltion from

sites wlth lnad.equate or barely adequate molsture for good.

tree growth to tnose with an excess. For exanple, there
ls a oecld.ed. shlft ln cLontnance by mlnon specres, as exem-

pJ.lfled. by the lncreaseil. importance of cornus stglonlfgra
over Cor.ylug cornu$a, and- of Mentensla panloulgta over

Vio1a rugulosa. In the tree stratum, Jach plne becomeg

a mueh less lmportant menber of the forest co¡nmunltles,

whlle black spnuce, balsam poplar, paper blrch and. bal-san

fir lncrease ln frequency of occurrenoe. The molster soil

l.73

the typlcal Corylus-Ara,Fa-

topo gre.phl cal1y d.eternlned .

type, ilepend.ent on recurrlng
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Éurfaces favour survival. of conlferous seed.llngs wlth the

frequent result th.at cLense stand.s are formed., uniter whleh

rlfeather mosstl ground.-cover appeans at an early ê.gê. The

local formation of pure fir stand.s is aLso favourecL, a very un-

common sltuation on fresh gltes.

trrtlthln the molst to wet pontlon of the envlror¡nentaL

gradlent however, lt has proved. diffleult to flnd. charac-

terlstlcs of soll and. vegetatlon that can be used. to draw

the Ilne bet¡ueen the nolst se::ies anå the very raolst serles.

If variabllity of conmunltles ls any erlterLon, there i.s

truly a vegetational contlnur¡¡n on these sltes ! Although

the unlque featrrres of most of the connunitles exa^nlnecl

tn these stuclles on molst and. very molst sltes are such

as to cast cloubt on the ad.vlsablllty of attemptlng to group

anct generalLze except on a looaL basls, there is one forest

type wTrleh wag found. to occur rathen freo,uently although

not extenslvely ln nost Looalitles. It ls the whi.te

spruoe (or spruoe and flr) forest type charaotenlzed. by

a mossy floor ln lts shad.ecl parts. Referenoe has a3.read.y

been nad.e to an exanple ln the fresh serles ( TaþIe )fVIIf ) .

The reason why this recogniz,abLe type occÌrrs over

a broad. range of slteË can be unclerstood. by an exa^nlnatLon

of the cond.Ltlons whLeh apparently favour its d.evelopment.

Absence of flre seems to be a prlne necesslty, ancl only

very rarely !n the entlre area has the v¡rlter founcl
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a nlxture of young spruce ancL fir growlng und.er an aspen

canopy soon after f1re. (Tn one bt¡rnecL area where the above

concLltions prevailed., a nelghbourlng staniL of matr¡re flr
had. pnovld.ed. the sounce of seecl, anil lnvasion had. taken

place on the lnconpletely burned. ht¡mus of a prlor oonl-

f erous forest.) Íilithout fire to renew thelr growth, the

Lntol-erant harËLwood.s cLle and- the normal converslon to

a whlte spruce forest takes plaee on nany gltes, Coneur-

rently the hr¡mus layer thlckens as neeiLles, twlgs, cones

and- tree trunke falL, and. although rate of accumulatlon

(and. of cLeoonposition) ls relatecL to nolstness, coolness,

nutrlents, eto., the conposJ.tlon of the aeoumtr1atlng er¡rface

hr¡rnue ls tar€:eIy lnd.epend.ent of sltg. lv'hetner the uncler-

lyLng soit ls fresn, moist or \rery moi6t, the d.e'bris on lte
gr¡rface d.evelopS a sameness of character, provlclecl that the

appropriate cover has been maintained. for a sufficiently
Iong period.. ThIs !s d.oubtless the key to tfie fornatlon

of the sane forest und.ergrowth on many cLifferent sltes,

and. it ls a good. exa.mpLe of the reaetLon of clominant plants

on lnltial-ly cllfferent habltate to flna]-ly proiLu'ee a

slnLlar d"egree of nesophytlsm on al1..

In Table XXIII a sunmary of the speeles eonposltion

in elgnt stand.e of wnite spruce, each snowing the eharac-

teristio rtfeather mosstl floor, 1S presented.. Íhe etands

rüere matr.re and. appeared. to be very slnllar, although soJ.l
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examlnations lnd.lcated. that the physiognaphic elte range

was from fresh to very molst. ThIs forest type has been

naned. pfcea/ti,vlo-con1ìrut-1þh-fri-ent, as Iþþ, r.eqlfo1lg

and. to a lesser extent Trlentg]l$ bogeall-s are charaoterls-

tlca3.l,v present 1n the Hylocorol-r.¡m ¡nat.

Referrlng to the tr$osg spp.¡r listed. wlth a. eonstance

of 50 per cent ln Table XXIII it should. be explained. that

the rlchness of the noss, liehenr g.fid. llverwort fLora ln

particular stands 1s d.irectly related. to the anount of

cLeca.ying vrood. preeent, The largen nosses suoh as gËgg

splgnd.ens, @ scf.rrels,r:t, ElPry crlsia--cg.sin9l-

sls and. Dlc.ranug åggg, are oapable of gfowlng on

substrata other than rotting wood., but nr¡nerous smaLler

specles are not. In the latter group gone of the comnonest

specJ.es coLlected. on varlous plots durlng tbeee stud-les

were; He$erophyl].lun hgld.anlanrrm, @ Íf49@,
PohLla. !Il@¡gg., Iftpnug ggp!I].g, 9!99Pþ95, ggþlg!þggåå'

P].aglotheglr:m strl.atelLugr and 3!!}!}$ g!I@.
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TABLE )OilTT

THE COMPOSTTTON OF THE PTCEA/ITYLOCOMITM-VTOLA-TR]ENTALIS
FOREST T PE

Withln each Constanee class the specles are amangeil
ln öecreaslng orcler of lmportance as d.etêrmlned. by quad.rãt
stud.les of frequency supplemented. by ocular estlmates of
cover-abund.ance.

Hylocomlun splend.ens
Llnnaea borealls var.

a^nenloana
Call.ier gonella eehneberl
Rubus pubescens
Mite]-la nud.a

Constanee

Viburnr¡n eilule
Malanthemum canad-en se

varo lnterlus
Mnlrrn spp.
Dlcranun rugosun
Pyrola vlrens
Petasites palmatus
Equlsetun arvense

LOO and 887o

Cornus canad.ensls
.A.ralla nuiLicau].lg
Rosa acioularlg
Ribes trlste
Vlola renifo].la
Gooilyera repeng
Chamaenerion spieatun

75 ana 62%

Moes sþÞ.--chlefLy
ïIeterophylllun
hald.anianun and. Dicranum
fJ.agellare

Fragarla virglnlana
Ilypnum crista-castrensLs
Gallr¡n trif].onrrsr
Symphorlcarpos albus
Carex spÞ.
Eurhynchlr¡n ö1 ver slf olLua
Circaea alplna
Aster clllolatus
Lonicera cLlolca var.

glaucescens

Plus 60 specles of Constance

Gallun septentrlonale
Mertensla panlculata
Schl zadnne purpüra sc enÊ
Pyrola seeund.a
Trlentalis borea].ls
Pyrola asarlfolla
Rlbes hirtellum
Moneses unlflora

Connus stolonlfera
A^nelanchler aInlfo].la
Lonlcera lnvolucrata
Rlbes gJ.andulosu.ro
Rubus ld.aeus
Bromus oi1latus
Lathynus ochroleucus
Thuld"ium reeognltum
Po1ytrlchum Junlperlnun
Aotaéa rubra
Vloia a^merlcana
Peftigera $pp.

25% anA J.ess.
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Fal"sa.¡n fir 1s frequently a.n associate of the Ficecl
åiy_logoelpg*ï_rglF,-gfågnle¿åå foreer type, Tts seedtings

are able to eetat¡llsh thern#elves where those of v¡h.1te

#pruce ea.nnot--on the shad_ed. f orest f 1oor, among the

mo$s€Ë and lor¿i her'þs (Fig" Z|_) 
"

trig" 85, Ground- eover ln an o1d" 3åq€ê*4båes stand_,
Reserve , frar,ka.tch.el¡¡ånô îffiõEe ffi-ãeee.línfux offlr ses.ttered- throug'h the mat of Sf1o.cgmI_ugr_
Æg]€g¿ggå, 1ri.tlr Ç-rynqs eaq.@nq¡808, Rubusffiñc6ñ's]ffiffiÍeffi and_õïGF sþ'rr; ---

As openíngs ð-evelop in th.e forest oanopy d_ue to the

death of ovenmature trees, the fir Lne'eee,ses in ebund.ance,

CI.nd" in very old" stand"s Ít beeomee the most promínent tree,
sueh old. fir*Épruce stand-s '¡rhen seen from a d.ístance have

å.n uneven sllhouette d"ue to the Ð.pileere,nee of the spire"-like

topn of seattereil large spruce above the general ffr cã,nopy6



In fabJ.e XXIV the constance of

twelve eonlferous stand.s, each having

lmportant constltuent, ls glven.

rAStE ÐfiV

THE COMPOSITION OF THE PTOEA-ABIESÆilÍ,OCOMIUM-VTOI"A-
TRTENTATIS FORESE TYPE

!ülthln each Constance class the specles are arrangecl.ln dlecreaslng orcLer of lnpontance as cletèrmlneil by quadnãt
stud.Les of frequency sr.rpplementecL by oeular estimates of
cover-abundanee.

Hyloconlun splend-ens
0a111ergone11a schreberl

Constancy

mlnon specles

balsan flr ag

Aralla nud.leauLle
Rubus pubescens
Petasltes palmatus
Vlola renlfo].la
Rlbes trlste

1n
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Clrcaea alplna
Rosa aclcularls

Llnnaea boreallg var. americana
Cornus canad.enslg
$fltelLa nud.a

76 to 6qf6

Rhytld.lad.e1phus trlquetrus
Mnlun spp.
8ch1 zachne purpurasc enÊ
Fragarla vtrglnLana
Vlola rugulooa
$ynrphori@arpos albus
.Aster ciLlo].atus
Gal-lr¡n septentrlonale
RlbeE hlrtelLr¡n
Polytrlchun JuniperlnunPyrola vireng

Plus !6 ad.d.ltional speeles

Ifypnirm crl sta-castnen g1 s
Vlburntm eclule
Galirr¡n tnLflorr¡n

Constanoy il-O to 70%

Equlsetwa arâvense
Mertensla panloulata
Trlentalls borealls
Malanthemum canad.ense

var. lnterlus

üanex EÞÞ.
Lonioera d.lolca var.

glaucesoens
Rubr¡s ld.aeus
LycopocLiun annoti nr¡n
Pyrola asarifolla
Pyro1a secuncla
Rlbes lacustne
.A,ctaea rubra
Led.um gro enlancLie r¡¡a
Anelanchler alnlfolla

of Constanoy 25F'and. Iegs.
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A oomparl-son of the J.ast two tables (Tables &ilII
and. )O(IV) shows the slmllarlty tn specles conposltlon of
the feather nosg types of whlte spruce and. of spru,ee-fir.
The sinllarlty also extend.s to stand.s of uptand. braeh

spnuce, a type that w111 be d.iscussed. later. trfith the

exeeptlon of the nosses and. PeL,tål¡era spp, r the specles of
hlghest fld.ellty to these conlferous types are the followlng:

VLola renifolla Moneses unLfloraTrientalie borealle Pyrola vlrens
Good.yera repens Váccinir¡m vitis-id.aea
Llnnaea boreallg var. var. nlnugamerieana Geocaulon livlÖun
Habenaria obtusata Dryopterls d.isJuneta
Ilabenaria orblculata tyéoþod.iun annotinunCorallorhiza striata Equlsetun sclrpoid.es

Ïn all foreste where the feather-moss carpet,of
Hyloc-onlum spl_ênd.ens, CaLllslrgonell-g sehre'þSni, Ðleranup

rugosum and IlXB,ggg crlstg-castlenslF 1s pronlnent, the

favourable cond.itlons for lts developnent seem to be pro-
vid.ed. by the lnter-related. compJ.ex of sha"d.e, surface ooolness

and. absence of mechanlcal cornpetition fron broail-Leaved

tnees, shrubs and. herbs. That molstness of sub-etratun ls
not ðirectly i.nportant ls lnd.lcatecl. by the formatlon of the

feather Eross la.yer under some cLosecl conlferous stanil-g on

excesslvely d.ralned. soLls. (LocaIIy oooler-than-normal

eeoclirnate probably favours tnts d.eve3-opment.) Also,

stud.les of tfie ecology of some of the nosses

splend-ene by Tamm, 1953; Polyjrlchlrm corununs

( IlyLoconlun

and. Atrlchum
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angustatqE by .And.erson ancl Bor.rd"eau , L95il have shown that

they apparently obtain their water need.s fnom above (raln,

fog and. Ae¡u) rather than from below, NevertheLess solL

molstness uniloubteüLy exerts an lnd.lrect beneflclal effeot
through lts coollng aniL hunldifylng lnfluence on the eeo-

cllmate of the grouncL surfaee, and thls Is refleetecL ln the

partlcularly h¡curlant d.evelopment of the feather mosses

und"er conlferoug stancLs at the bord,ers of swamps ancl on

north-faclng slopes.

An exarninatlon of the conlferous types rshleh laok

the feather noss stratun ls instructlve. Stancls havlng an

open structr:re, even though very o1iL, malntaln a shrub-ancl-

herb mlnor vegetatlon and. shoÌ¡ no tendencles to pass to the

moss-and--1or.¡-herb type. Shrubs and. tall herbs are probably

unfavowabLe to the ilevelopment of the noss stratun for the

Bame reason that hardrarood. trees are unfavourable, 1.€.,
because of the emotherlng effect of thelr annual leaf fall.

One d.ensely stockec!., mature white spruce standl whieh

appearecl to ha"ve all the necessary quallflcatlone for a

feather mogs floor, namely, shad.e ancl molstnees, &rag founcL

to have lnstead. a d.ense herbaceous ground--cover. Thls

nust have stemneiL from fertility of substratr¡m--at that

particular place a caleareous cLegrad.lng neaiLow solL--ancl

lt seems probable that the noes floor w111 d.evelop eooner

on nutrlent-poor than on nutrlent-rich soils, other things
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belng equal. The tnference has prevlously been maile that

thls is one reason for the rarlty of the feather moss type

of spruce etand. on the relatlvely fertlle, fresh, nod.erately

calcareous soils. The feather mosees are a].so abgent ln
over-d-ense stancLs, and. lnstances have been geen r,rh.ere

nothlng but a neecLle fLoor exlstecl beneath mature r,Ûrlte

spruee. The shad.e and. the neei[]-e falì. of thlckets of balsa¡n

fln ane also unfavourable, and. vigorous râegeneratlon of f1r

Lg usualJ-y aocompanlecl" by a ba¡e neecLle floor. Occaslonal

patches of natr¡re flr have been found. wlth sufflolent

d.enslty to malntaln the need.le floor, but ft ls nore usual

to flnd. the typioal raoss mat uniler f'1r as unc!.er spruce.

It folLows fnon the foregolng that the feathen moss

floor r¡nd.er spruce or spruee-flr requlres a partlcular

hlstory of stand. d.evelopment for lts genesls, anil the naln-

tenance of a certain stancL eover anËl conposltlon for lts
contlnuecl- exlstence. The feather. noss type is therefore

a d.evelopr¡ental stage, although one whicn appears to have

rrcllmaxrr attrlbutes clue to tts recognS-zablllty ancl to its
cLr¡ratlon and. stabl.llty relatlve to earller stages (e.g., to

the poplar-spruce stage). Inevltably however the forest

canopy opens, and. this ls fatal to the eharacteristic

grounct flora as lncreased. llght allows the cleve}opment of

shrubs and. herbs wlth whlch the feather mogses cannot

eo-etcist. Íhe noss floor may not be restored. fon a long
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tir,re, d.eper:d-tng on horr rapid-l¡r ìralsam fir and. spruce invad.e

the openíngs--the former speeies usuaSly formi-ng thiekete
on the d.ecompoCIing humue, and the latter alrpea.ring å#

ecattered. single stens on decayeit- logs and- stumps (Fig. 26},

Irig" 2.6" U-neven-aged- Pieea-É*¡ies forest, Rid.ing lr,Ìountain
Nattonat-ParÇ-liãnîffiËã, .A feáther mõss ( closed)

ratlon irehinü th.e snovel,

Tlle final stage or stead,y state of the vegetatlon

therefore appeårs to embrace a rnoga.lc of patches ïlihieh

alte:'nate fn tLme and" place until fire Íntervenes, The

pa"tches â,re: spruce a.ncl fir nith a feather moss floor,
fir r¡rlth or wlthout a f eatner inÕss floore ånd" openings

d.o¡nína.ted. elther by brem'bles (chtefly BqþUg idaqgg and.

t3r;oe in the background. a"nd- a ehrub-herb (Ruir-ue
i¡XAe,qe,-Ç_hama.e4ef :!ggq Étr iqati4g) stand. o'oenilffi
ffie-fãreg1"offi*ffitffiffiîffueket of lir regene-



&XþeS sÞÞ. ) or by

the $H.es-tregøli
in Fig, 27,

Lg¡1.

fír regeneråtlon, fiuch a vegetation,
y]-oqqre¿]J{4-&ld:g# forest t¡rpe, is pictured.

FÍ9" 27 " ;{n o1d. stand of lrbles-pÍcea shor,.ring a mosaic of
vegeta,tlona.L patffiFf *ffi'h 

Ril¡ er*'For"st 
-'

Reserve, $askatchewan,
ItÏote the f lr regeneratlon { at }ef t ) , anÕ Rubus
ldaegø in stand openings ( centre rtght ) . *ïñ**
ffilÏãrt ba.ckgroune. thãre is a elosõa-iórest
fea"ther m06s t5r1re"

The feather morss*domrnér"ted- vegetation of the elosed.

conlferoug stancLs or patehes ha,s been previousry d-ieeussed-u

To eomplete the pieture, an exannpre of the vegetatlon of
the open patehes whleh d-evelop Ln overme.ture coniferous
forests ls shot'rn Ln laole XXV"
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DESCRTPTTON 0F .åN OVHRMATI}Rg, OPÉN

Tfhltè spruce-baLsam flr - Very molst¡ shrub ancL herb type.
Mad.ge Lake, $askatchewan.
Physlographic slte: 4 l 5-6 i 5.Soil: .4, grey-black proflle on mod.erately ealcareous, stony

clay-].oam t111.

Ðominant treesi IÍneven-aged. Ables bal-sa.mea and" Plcea glauea
in pure patches ancL lntermlxecl. Many stanil openlngs
wlth nuch ilecayecl wood ( togs and. stunps) on the ground..

Tree regeneratLon: Thickets of Ables balsanea regeneratlon
ñere ancL there. Ëeattereffiãdäng's-æ Plõea g]-quca
rooteiL 1n d.eeayecL wooiL.

I[lnon speoles: Dense tangles of bnambles, ohlefJ-y Rubug
icLaeug anä ELþes hirtellum, a].so some pure patches of

and. Athyrir¡m $fl=Læ@) .

Specles are listect below in d.ecreasing ord.er of
abund.ancè, basecl on ocular estimates.

A MOTËT TO VMY MOI$T
ÉTAND OF ABIES-PICEA ON

gTTE

Abunclant: Rubus lclaeus
Ribee hlnte].lu¡n

Conmon: Athyrlnm fillx-fenlna
var. nlchauxll

Mertenela panicul-ata

Oocasional to Rare:

Rosa acloularls
Vi.br¡rnrrn eiLul-e
Urtlea gracltls
VloLa renlfo].la
Gallum eeptentnlonaLe
Gallr¡n triflorrr¡a
Mlte11a nud.a
.Actaea rubra
Ëtachys palustris 'i'
Cornus stolonlfera
Agropyron subsecuncLun
$orbus clecona
Pteretis pensylvanlca
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Inpatlens capensls

Clroaea a"Iplna
Cornus canaÖenslg

Calaroagrostl s canacLensls
Rlbes gland.ulosun
..dralla nucl.lcaulis
Garex ep.
Clnna Iatlfolla
Vlo3.a rugulosa
Fragarla vlrginlana
Dryopterls d.isJuncta
iDryopterls spinulosa
Mnlum Ep.
Thuld.ltm recognltum
Polytnlchrur Junlperlnum



Some exanples whioh lllustrate the variabllity ln
forest cotnmunltles of the r¡olet ancl very nofst series wlll
now be nentionecl.

Matrrre and. overrnature und.lsturbecl stand.s of whi.te

gpruce l,irere exa.u¡lned at Ðore Lake, Saskatefi.ehran. lhe tnees

were large, freQuentS-y t¡uo f eet ln iLla^meter at breast

height and. J.OO to L10 feet tall, and. as old. as 180 years.

Developnent haiL been through the usuaL mlxeclnood. stage,

evlöenoe of whioh could. be seen ln the nunerous poplar

snags scattereil through the staniLs. There lrrene lnclleatlons

that balsam flr was lncreaslng, and. young growth of thLe

species was becomS-ng pnomlnent Ln sone places und.er the spruce.

.&pparentLy there Ls no OorElus, oornutp, ln the Dore

Lalce area ancl tfre absence of thls shruþ from all cover-types

ls a strlklng feature to one famlllar !,r1th the forests of

the Cretaceous hlghlands. Instead., _Vlbr¡rnw ed.ul_e, Cornug

stglonlferg, .Alnus r.ugosa and. Rlbeg epp.--lnd.ieative of

nolst to very noj-st soils--rùere prevalent. ïn most of the

stand.s whieh rúere examlnecl the und.ergnowth was cLomlnated.

by herbs, aniL the feather mosses, although pnesent, nowhene

formecl a continuous canpet.

The solls had. been formecl ln what appeared. to be

a weakly caleareous, stony aþLatlon moraine over a com-

paeted., tight loiLgenent tå11. Cond.ltLons of slolù dralnage

186

Olher comnunlties ancl suocessional tend.enciee
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associated. rrlth the und.ërJ-ylng tiLl resuLted. 1n cond.ltlons

of excess moisture as lnd.lca.ted by solI colouration and.

composition of ninor vegetatLon.

In Table XXVI a sumnary of the vegetatton ln nlne

stands of mature and. overmature spruce at Ðore Lake ls glven.

All stand.s urere nod.erately ci-ense, and most of then contalnei!.

a small eonponent of balsa!û flr. It proved. d.iffioult to
seleot specles of the grorlncl flora tha.t could- be usecL to
characterlze nolst forests of spruce or spruce-poplan.

The tr¡ree species that have been tentatively selected. to

d.escrlbe tfrese types are Mitella EÈÈ3, Pe,taslteg palmatgF

and. Mertenslg paniculata. 
'

The eomposltion of the vegetatlon In these stands

at Dore Lake ls rena.rkably sin1J.ar to tha.t reported. by

Moss 1l-953) for a ¡shlte spruoe stand. at Lesser SLave Lake

in A].berta,

A mature spruce, fir ancl. poplar stancL ln the Toroh

Rlver Forest Reserve ls next clescnlþed. ( Table )fiVTI) .

The slnilarity of this stancl to the Dore Lake

forests ls apparent fron a eomparlson of Tables XXVI and.

XXWI. The trees ln both forests r¡ûere very large, probably

d.ue to the open stand. s'tructure imposed. by a prior ilnixeiL-

'wood.rr stage, and. this gane stand. structure appeareil to

provld.e the possibiJ.t ty for self perpetuatLon of the type.
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T.A3LE XXW

ÍHË C 0MP0Ël 11 oN 0F' THE PI C EAIMI T¡üLLA-PFjTII-F I rFlS-MSlRTrï.:li{ËiI.A
FORETT TYPE

WithLn Consta.ncy classes the speeles are aruanged.ln d.ecreaslng ord.er of inportance as d.etermlned. by ocular
estlmate of cover-abund.anee 1n the nine standls.

Aralia nuÖlcau].is
Cornus canad.enslg
Llnnaea borealls var,

a¡aerlcana
MlteL].a nud¿
Rosa aclcularis
Rubue pubescens
VLburnun ed.u1e
Mertensla panlculata

Cornus stolonlfera
Pyrola secund.a
Calller gonella schreberi
Hylocomir.m splencLens
Equlsetum arvense

Oonstance 46

Petasltes palnratus
Malanthemum canad.ense

var. t'nterlue
Rlbes hlrtel1r¡n
Ribes trlste
Ga1ir¡n septentrlona3.e
VloLa renlfolla
Lonlcera d.ioica var.

glaucesc ens

Constance 77 and 66F

Ellynus lnnovatus
Trlentalis bonealls
Rlbes glandulosum
Lathyrus ochroLeucug
Dleranum flagellare
EurhynchLum. strl gosutr
Fr.agarla vlrglnlana

Rubue lcLa.eus
P¡rro1a asarlfolla
Actaea rubra
Gallum trlflorusr
A¡nelanchier alnlfolia
Mnlun Êpp.

and. \*it
Rlbes Lacustre
Lycopod.lum annotinum
Alnus rugosa
Equlsetum sylvatlcun
Calanagrostl s canaclensl g
Aster ollloLa.tus
Hypnum erlsta-castrenels
Brachythecil¡n salebro sr.¡n



TabLe ÐffI cont.

Chamaenerlon spioatun
Dryopterls d.leJuncta
Clroaea a1plna
Dryopterls spinuJ-osa
Pohlla nuta.ns
Eurhynohtu¡o O"lv er sif ollwa
Drepanocladus unolnatus
Rhytld.lad.elphus trl que trus
Alnus crlspa
A.chlllea millefoHun
Dlcranu¡o rugosun
Lonloera lnvolucrata
Sorbus d.ecora
ïmpatiens capensie
Urtiea gracllis

Aonstance zz. 22 anð, l!fr
Pylalsla pol-,yantha
Polytrlehum Juniperlnrrn
Uarex spp.
ted.r¿m groenland.lc r¡n
$ymphorlearpos aLbus
Shepherd.la canad.ensi s
Sallx bebbiana
Anemone cana.d.ensLs
Geooaulon llvld.un
Equlsetun scirpold.es
Heracleun maximun
Gooclyera repeng
Geun nacrophyllt¡n
Pyr.ola vlrens
Vlela amerlcana

1,gg



rABtE ]CKVTT

DESCRIPTTON OF A MATURE STAND OF PTCEAA4TTEILA-PETASTTES

t{hlte spruce - Molst, herb aniL moss tJT)e.
Plot No. L32, Torcb. River F'orest Reeerve, Saskatchewan.
Physiographlo slte: 4 | 5 i 5.Éo11: A cLeep grey-black proflle cLevelopecl- on weakly

caLcareous cLå,y-loa.n tlLI.
Ðonlnant trees: Plcea -gþ!g-Ê of all- slzeã, I to J0 lnches

in ilia¡reteF ailbFêFhelght, up to 120 feêt
Lfj years oLd.

Tree regenera.tlon: Abr¡ndsnt eeecLllngs ancL saplings of
Ables baLsamea on the forest fLoor; seattenecL seecL-
J.lnge ancl sapllngs of Ploea E].ar¿ogl on cleeayecL woocL.

Mlnor speoles: Specles are listed. ln orcLer of 'd.eereaslng
frequ,enoy and. eover-abund.ance wlthln eaoh frequeney
c1.ass t às iLetermlned. by the stuðy of 2O nllaone
qr.radrats.

Frequencg-LOO-8rø

Ð.8.t.), A¡ies ba].effi iñches D.B.ä.
Populus- nÐõã'iffiffi Popurus trenruloiúe.s ( up
F¿¡rcnes u.r.ã. / .

Scattered. Ploeq marLana (3 to L2 lnehes
.A.bles balsanea Tuþ-E-EB lnches D.B.I{.),
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Cornug oana.clenels
Fetaeltes palmatus
A¡ral1a nud.loaulls

Frequeney

to J0 lnche
feet tall,

HyJ.oc onlum splend.ens
Calamagrostls canacLensl s
.A,bles balsamea seeclllngs

Fragaria vlrginiana
Ribes Ep. (triste?)
Malanthernun canad.en se

var. lntenlue

Vlburnum ecLule
Rubus pubescens
MltelLa nud.a

8a-651ô

to

Llnnaea bonealle var.
a¡lericar¡a

Lyeopod.iun annotlnun
Galiu¡n septentrlonale
LathSæus ochroLeueug

0o-+qf'Freouency

Viola renlfolla
Mertensla panloulata
Rosa acleu]-arls



Table )OilruI eont.

Ëquisetum arvense
Calller gonel].a sehreberl
Pleea glauoa eeedS-ings
6a1ium trLflorr¡n
$yrnphorloarpoÊ albus

Fneouency

F-nequenc¿ 4o:2nØ

0ryzopsis asperlfolla
Sehl zachne purpurascens
Aster clllo1atr¡s
Actaea rubra
Pynola secuncLa
A¡neLanchl en aLnlfolla
Achlllea mllLefollr¡n
Equlsetnm selrpolcles
Vlela a.merlcana

Rubus liLaeus
Chanaenerlon splcatun
Ribes hlrtell-un
Lonleera d.lolea var.

glauoescens
Pyrola asarlfolia

20-qÍ6

0n the northern and. eastern sld.es of the Porcuplne

and. Pasqula IlllIE numerous enaLl stneams d.escend.ing from

the shranpy uplanils ane responslble for molst to very nolst

slope sltes. Here a mixedl. forest of poplar, sp¡uce ancL

flr ls founit, vrtth consld.erable paper blrch component (the

flblrch beltrr). fhe exoellence of these eltes le neflectedL

ln a tal.I, vlgorous shrub vegetatlon of .Acer EÊ,&Ê@,

Cgnyl_r¡_g corn]+te. and gru sto.lonlfer-a, vrhloh ln some places

forms a. nearly lnpenetraþle tangle. Areas of seepage and.

surface f1.oocLlng are reeognlzed. by abunctant Equlsetr{r

species ln the herbaceous stratwû. Unfortunately no plot

stud.iee of tire type were mad.e, but ln Fig, 28 the tree

eompositlon of a mature spruee-blrch forest on the north

L91

Cory1us oornuta
Elyrnus lnnovatus
Equlsetun syJ.vaticun
Hleraclr¡n eanacLenge
Trlentalls boreaLls
Led.un gnoenland.lcun
Carex sÞ.
Vaccinlum myr tlllo1iles
Vlola Ëp.
Ëolldago hlspld.a
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slde of the Paequla HlJ.ls 1s shown. 0n1y the trees 4 lnchee

D.B,H. and larger hrere talIled., but the d.lameter dlstrlbu-
tlons of the fot¡r speeles lnd.lcate a probable trencl. towarcl

a eonlfelrous (ffu-spruce) type. However, the bLrch nay be

able to malntaln ltse1f on the very nolst slopes, ancL the

poeslbllity of a relatlvely stabLe nlxeil foreet on these

sltes oannot be clisnlssed..

Flg.28. The d.la^meter d.lstrlbutlon of tree specles ln
a mature nlxecl forest on a very nolst slte.
Pasqula HllLs, Saskatchewan. The d.ata are fron
a tal.ly of 18 aeres of the type.(Note: These graphs are not regression llnes.)
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Eeveral nature forests on aLluvlal d-eposlts were

exa.mined. north and. east of Hr¡d.son Bay, Saska.tehewan .

This area ls a part of the Manitoba lowland.s and. r,rag at

one tlme coverecl by Glac1al Lake Agasslz. On the flanks

of the Cnetaoeous HllLs (Pasqula and. Porcuplne l{f].Is) the

for.mer Leve1s of the post-glaelal l.ake are marked. by

a serles of sand.y beaoh rlcLges, and. streamg d.escend.ing

from the upland.s iliseect them at rlght angles. .A fertlle
stnlp of ealeareous alluviun hae been d.eposited. along the

eld-ee of the streams and. this provld.es a favourable slte

for the growth of poplar and. spruce. lfithln the reetangu-

lar areas formecL by the beach llnes and the lnterseetlng

streams, the swanpy land. 1s vegetated. by sed.ges and. rushest

blaek spruce, or wet variants of the sprlrce-popJ.ar foreÊt.

åLong the lower siðes of the beaeh rlÖges ancl on

the fertlle alluvium (uotfr very nolst sltes) cond.itlons are

ld.eal for the luxurlant growth of talJ- shrubsr partleularly

.Aeer Êplcatun and gg¡ggg stolonifega. Even when spruce

lnvad.es, the shrub stratum Ëeems to be perslstent.

Eable XlçffiÏI 1s basecL on two me.ture stand.s of r,rhlte spruce

and. balsa.m flr exanlned. on the east sld.e of the Pasquia

Ifll1s.



DE$CRTPTION oF T1¡lo MATTiRE PICÉA-ABIEË grANDg 0N MOIËT ALLIflrIUM

llhlte spruce anil fir - Moist, taJ-I shrub type.
Plot Nos . 53O, 53M r- Pasqula. Reserve, õaskatehewan.
Physlographlô s1tê: 4 z j I 4.
$o11: Grey-black profile on calcareous sllty alluvlun over

sancLy beaeh d.eposlts.

Domlnant trees: Plcea &gc.a,, uneven-aged. fn patches wLth
some stens:mt3õ-Íears, 148 fears arid. 11! years
oLd.. Tnd.ivid.ual stems up to 26 lnches D.B.H. ancl
L1p f eet ti*Lår 

baLsanea up to t6 tnches D.B.II.,
, 1.zo years Çidãnf/õTeet tall.

ScatterecL Betula papvrifera 4 to 13 inches
Ð.8.H., and Populue ffiifffi 22 lncÍres D.B.H.

free regeneratlon! Dense thlekets of .Abies ba]-sa.neg seecL-
li.nge and. sapllngs ooverlng the ground. in stand.
openlngs. No gpruce.

Mlnon vegetatloni A 60 to 80 per cent eover of Acer
sptcatum 6 to I feet talI, wlth Iow herbs beneath.
Mõsses assoclated. ¡ulth the oonlferous patohes.

TABLE )OCVÏÏT

Very abund.ant: Acer splcatun

Abund.ant:

Circaea alpina
llyloo oniu.n splend-ens
Mite].la nud.a
Rubus pubescens

Common:

Callier gonella schreberl
Mnil¡¡o sÞ.
Rhytld.Iad.elphus trl quetrus
Rubus ld.aeus
Rlbes trlste
Ribes lacustre
Vlola renlfolla

Lg4

.-',.

Cornus canad.enslg
Linnaea boreallg var.

a.menlcana
Aralla nucLicaulls

Gal.il¡n septentrlonale
Mertensla panleulata
Malanthemun canaÈLenge

varÒ lnterlue
Tnlenta].le boreaLls
Equlsetum arvense
Cor¡rl-us cornuta



Table XXVITI cont.

0ccaslonal !

Ïiypnum erl sta-eastrensl g
Eurhynchiun iLiverslf o1lun
Ðryopterls dlsJuncta
Gooilyera repens
EqulsetÌ¡m syLvattown
Moneses uniflora
Amelanchien alnifo]-ia
Synphorioarpos albus
Actaea rubra
ÏIieraelum eanad.ense
Êchl zaclTrre purpura sc ens
Pyrola secund.a

SlmlLar eta-nd.s were found. near .årnnlt, oil the north

slcle of the Porcuplne H1].Ls. There J.arge scatterecL sprrrce

gnew on very ¡oo1st, strongly ealeareous aLluvlun, hrlth

a tangled. shrub r¡nd.erstory of Acer spicatum anö @ES,
stolonlfera e1x to elght feet taLl, ffi.d an herb stratun ln

Pynola asarifolla
Roea acior¡Larl s
Êorbus clecona
Lath¡rrus oohroleucr¡g
.Aster elLiolatus
Petasltes palnatus
Viol-a ruguJ.oea
Vlburnu¡a ed.ule
Rlbes hLntelLr¡n
Aehlllea slbinlca
Rhannus alnlfo].la
Lonlcera oblongifoLla

¡n¡hlch MertenE1a panlculgta, Petasltes pb.lnatus, Thallctrr¡m

dasycagpug, Etlb]lg pubeses,ne, Eqglgglgg, arvense, !!æ!Lg
pensylvaplca, Ilgþ rugulosa and êËgIþ nud.lea.u].lg were

promlnent. In several stand.s the talL shrubs were rare

ancL only talI herbs covereil the ground. und.er the spruce.

It was interestlng to note that several specles usually

assooiatecl wlth mature spruce forests hrere not present,
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nanely CornuE oanad.engls, LlIgêS boreaLis var. agerlcana

and. MalantþeInun gangfl.gnsg var.

lng

Bay

rather than the excess of

explaln thelr absence. In

lnterlus. Penlod.lo flood.-

l1me oarbonate ln the solI
any event there rûrere no
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lnd.1catlons that natr.¡raL suoeession røould. leacL to a low
henb and. feather noss type on these nlch grtes.

rn the sarne cl.lstrict, excellent aspen stand.s occupled.
sltee sinllan to the above r,¡here spruce hacr. not yet lnvad.ed.

or rras only in the early stages of invaslon. The talL
shrubs showecl phenonenal ctevelopment unä.er the aspen,
reacfilng helghts of ten to flfteen feet in some places.
rn Tabre xxrx the oommon specles ln one such aspen stand.
are shown; those narked. wlth an asterlsk !úere aLsb present
und.er spruce on aclJaeent slteg.

TABLE XXIX

IVIÏNOR SPECIHS ASSOCTATEÐ Ì']TTH POPULUË TR}ft/IULOIDES ON A RTCT{,
VERY MOIST .AT,LIIVTAT, STTE

Shrubs

x

x.

Cornus stolonlfena
Acer sploatum
Prunus vlrginlana
Anelanehler alnlfolla
Corylus eornuta
Viburnr.¡n trilobr¡m

Calanagro stis canac!.ensi s
Cinna latifoLla
A,nemone oanad.ensis
Solld.ago glgantea
.Aralia nud.icaulis

x
x
x

Tall aa4 Medlr¡n Herbs

x
x
x

AJ.nue rugosa.
x Acer negund.o

Rr¿bus ld.aeus
x Rlbes trlste

Rlbes hlrtellrrm
Rosa aclcularle

Galium trLflorrr¡a
Clrcaea alplna
Rubue pubescens

llsponum tnachyearpun
x Tnl-Ll1un cernuuul
x Equlsetun arvenge
x Mertensla panlcula.ta
x Ëml1aclna stellata

Low, ÏIenbs

x MlteLla nud.a
x Fragarla vlrglnlana

Anemone quinquefolLa
Pyrola secunda
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The presence of Popurr4Ë tremrrord-eÊ rather than

Populug balsgmlferg in assoclatlon wlth the und.ergnowth

Juøt llsted. 1s at flrst sight surprJ.stng. Íhe latter
specles Is usually consld.ered. the oharacterlstle tree of
very molst alluvlr¡n. Ðurlng these stud-les the wrlter
encountereil very few prrre balsan poplar stand.s, and lt r,¡as

notloeable that aspen often oocupled sltee rihlch appearecl

to be better sultecl to the former speeles. Altenne.tlvely
l,t was not uncommon to flnd. stand.s d.oninated by balsan
poplar on fresh, uplancL srtes. The alluvlal sltee north
of the Pasqula Hlll,s where þalsan poprar grordg to a very
large size were not examlned. tn thls stucLy.

No natter which speeles cLomlnates on molst to very
norst sites, whether balsa"n poplar or aspen. the accomps,rly;

ing minor vegetatton is much the sane. rn the eastern area
referred. to above, Acer splcatue !üas promlnent on molst
t111 slopes ancL alluvium. But throughout the stud.y area

as a whole, C,ornrls stolonlfera was the more eharacterl-stle
speeles on molst and. very molst eltes. rn fable xxx a
summary of the constance of ninor speoles ln ten poplar

stanils, each wlth cornus stolonlfefg d-omlnatlng the und.er-

growth, ls pregented.. As Equleetum Gþp. are frequentJ.y

present nith the cqTnus sSolonifera, the forest type ls
c alLecl Populug/G ornus_-Equl se tug.
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T.ABLE )EO(

THE coMPosrrroN oF THsl PoPr&us/connug-Eqursutluvr FoREsr rypc

.Withln constanee classes thg species are arranged. ind.ecreasing ord.en of rmporian"e as aetèrmiããaîi ä"ääiåtstuclles of frequency süpplemented ty ocurar esîioi"tés- or
c over-abund.ance.

Cornus stolonlfera
Equlsetun arvense
Fragarla vlrginiana
Rubus pubescens
Mertensia panLoulata

Gonetance

Ara].la nud.loaulis
Rubus ld.aeus
.Aster oi].io].atus
Maianthemum canad.ense

var. lnterLtrg
Ënilaclna ste].lata
Bromus cl].latue
Vlol-a ruguloea

LOO anð.9o%

Petasltes palnatus
Mltella nuda
Ribes triste
Gallr¡o. tnlflonun
Synphoricarpos albus

g0 and. 7O,%

F,osa aclcularle
Connus eanad.ensie
Corylus cornuta
Galir¡¡a septentrlonale
Llnnaea borealls var.

a.merlcana
Carex gp.
Chanaenerlon spicatun
Prunus vlnglniàna

PJ-us 63 aaartlonaL speofes

.ånemone oanaiLensls
Rlbes hlrtelLr¡m
Vlbr,rnun eilule
Pyrola asarlfolla
Aotaea ntrbna
Amelanchier alnlfoLla
Cale¡aagtrostis canad.enei g

Vlcia amerieana
AgroP¡rno n sub s ec unitun
Glreaea alplrm
Stachys palustrls
Lonleera cllolca var.

glaucescens
Heracleum naximum
Vlola renifolia
Ëchi zuchne purpurasc eng

of Constance \Ofr ana less.



ßTlecies ¡¡hieir 10ea11y et least d.omlna.tes the ground. fl0ra
on molst to very moist sites, gf ving a. distinctive å.ppearÐ.Rce

Jn ad-d.ition to gQqqgg s_boï,o_4tfena

to ma.ny stand.c of i:ol:lar and.poplar_spruce,
gre,ss' Ça]-+gegfqg!.ig cana.ct-ensi s " Follor".¡ihg
thls species often epread-s rapid.ly forming a
type of vegets",rion r¡hích persist even after
1¡een re-established- (Fig. pg),
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there ís another

ït ls tire tal"I
fires or logging
mead_owland.

the forest has

Fig. 2g" *i, :ff L.E ?ç ytu* *äå_aeg_r or e s r wå rh a b und anr

lÉ

Note ëa.lix sp" at r-eft. 
v'4¿!' ¿'¿c¿r'r'rt'uua6

ting-t"tounffiiffi p;;Ë;-o-gl¿ s ep¡ãd"êffi:sie -ur:rtergroi+tn"nal Pa.rlc, I'tanitooa
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On the Rld.Ing llountain, numerous exanples of the
CalanagrostLs eanaiLenslg type of forest have been exarnlnecl,

and. there ls apparently little d.lfference in the oomposl-

tion of the vegetatlon whether a,ssociated. wlth âEpen,

balsa.m poplar or open stand.s of i,¡hIte spruce, rn Table )oüfi

a srumary of the speeÍes composition ln elght stand.s ls
presented.. The type has been d.eslgnated. as Populus ( or
Populul¡-!.tgggtÆatanaao sf1 s-4stgg.-A4eggæ, the latren two

nanes from Asteg unbellatug var. pubens ancL .Anenong cagaF.enslÉ.

The eoil proflle associated. wlth a stand. of Plcea-

PopuLus/9g1a$sgg-glig fs shown ln Flg. 30. Íhe blaekenJ.ng

of trte surface horizon (41) ls d.oubtless d"ue to the

Cala¡nagrostis nootg.
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rÁBLr: Ðfir
rHE COMPOST?TOI{ OF rHE POPUTUS-PTCEA/C.A¡A¡{AGROSTIg-AÊTER

ANT}4ONË F'OREST TYPE

Wlthln each Constance elass, speoles aqe arrangecl. lnorder of d.eoneasing lmportance as õ.etèrmtned- by á-àãüåv or10 to 20 mllacne quadräts tn eacrr oi ergrtt staäas.-----

Calamagf ostle canacLensls
Gal.lun eeptentnionale
Rosa acicularls
Mentensia panlcula.ta
Thalletrnm venulosum
Fragarla vlrginlane.
.Aster ciliolatus
Rubus pubesoene
Vicla a¡nerleana
Maianthenum e anad.en sevar. interius
Petasltes palma.tus
Carex sÞÞ.
Aster r.rmbellatus var.

pubens

Ê¡alIaclna stellata
Rlbee hlrtellun
Rubus ld-aeus
Lathyrus ochnoleueus
ïferacleum maximum
3olldego Leplda
Symphoricarpos albus
Chamaenerloñ spicatum
Sanleula marilãnd.lea
Amelanchler alnlfolia
Anemone canad.englg
.Achlllea mlllefolium
Pynola asarlfolla
Lonicera d.lolca var.

glau-cesoeng
Taraxaer¡n sÞ,

Corylus cornuta
Oryzopsis asperifolla
Viola nugulosa
Ara.lia nud.lcarrlls
Elynrus lnnovatus

Constanee

Equisetum arvense
Petasites saglttatus
Petasltes vltlfo].ius
Stachys paltrstrls
VloLa Bp.
Gallr¡n trlfl-orum
Mentha arvensls
Moehrlngla laterlflora
Ivlnlum spp.
Prenanthes alba
Hleraclr¡n canad.ense

PLus J/ ad.d.ltlona1 speclee

Agastache foeniculum
SaLlx bebbiana
Connus eanad.ensls
Schl zacltne purpura sc ens
Conandra palttaa

5O and 381ö

Lyslmaehla elllata
ZIzla aptera
Aster punlceus
Bronus cillatus
Actaea rubra
Clrslum mutlcr¡m
I'flte1la" nu.d-a
Thuldlrm recognitum
Cornus stolonffera
Rlbes tnlste
Vibwnum ed.ule
Ll1lun umbellatun

of Constance 25 and- LZfr.
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PROFILH Ðtr,ËÕRTPTTOT$

Âs horizon: ?:3" ^ð-ark þ5oyn hu¡nus pe.ssÍng grad.ua.lly into
bhe "&1 (mull-li"lee) 

"

Jb1 horízon: 3-4." blaek granular clay loam

/{-B trangitionz 2t, grey, pg'a,nula.r elay,
B horl¿onl T:¿tt darlr grey to greyieh bror,ro¡ faintly mottled

cIa,y, clod-CLy structure" Free llme carbona.te
at 20', d.epttr"

01 horløon: 1Õrr mottl-ed. greyish brown r¡ret silty elay,
gra"nularo

cp llorizon: T¡lottled. rur"fry brown and- gr"ey, stony silty elay"
l4od.erateLy calcareous"

Ëo11 pro.file und,er a moist to very molst Fieea-
ågægþgl oe.&lq a"Éq 

"oå!J-e 
-êej gr -åg e rlg gg c onun uäîffi

ftro-r-ng ltountâin l\o.trona.l Park, l,lanito'ba,

Ah

ËU
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At no place ln the CaLa.¡r,ag:r-oetig type, even ¡¡here

the spruce has formed. a close stand., has there been

observed. any slgns of a transltlon to the f.eather moss type,

and. the neason may posslbly be traeed. to the und.erlylng

heavy-textureil solls whlch are subJect to surface flood.tng

1n the spring.

Sone of the resuLts of severe flre on moist and. veny

molst sltes hrere observed. in the vlclnlty of Reeerve and.

BertweLL, lf¡ the Porcuplne Forest Reserve of Saskatchewan.

Frequent flres have d.eotroyed. stand-s of varlous ages and.

conpositlons in this area, proclr.lclng nany d.lfferent types

whlch could. be related. ln successlona"l serles, In 1937

the summer hlas so dry that the cleep humus la.yers whloh had.

cleveloped. on the norma1ly molst to very nolst sltes rnrere

burned. away enttreJ-y, exposlng mlneral solI. Twelve year6

later, fuì L9+9, stud.les of several such areas shohred. the

presence of eca.ttered. young aspen, abund.ant 9a1ix beþbJ¡¿ga

and. Ê. d.lscgloE, ancl an open herbacdous vegetatlon ln whlch

Taraxacr.¡m Êþ. r Vi-cla g.mericana r-EB.}Igþ,iun an$ustlg)Ilun

and. Aster clllo].atus Ì¡ere pronlnent. Many white spruoe

seed.J.lnge 4 to 2O lnches talL r'rere growing in the mlneral

soLl. In 1954 the ¡olnor vegetatlon had. consolld.atecL and.

completely eovered. the ground., and.@ had

assuûed- the poeltlsn of most aþundant herb. Meanvrhll-e the

spruee had. groïrn rapld.ly, and- lt seemecl pnobabJ.e that the
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future dlevelopnent rrould be to a feather moss Êpruoe type

vla an herbaceous type of spruce-poplar, the entlre process

probably requlrlng about 80 yeans more for lts eompretlon.

A Llst of spectes ploneering on mlneral soll on

fresh sltee has been prevlously glven on pages LJf and J!8.
Based. on a study of ten separate areas, the foLlowlng

speoles can be 11sted. as oharacterlstlc of clean-br¡rned.

areas on molst to very molst sltes:
Sallx bebblana Lyslnachla clllata
Sallx d.iscolor Anemone eanad.ensls
Sal.lx petlolarls lath¡ru'us palustrls
Calanagrostls canad.ensls Equlãetum arvense
Deschampsia caespltosa PotentlLla norveglca
åsrostis scabra Habenanla hyperbõrea
Erlgeron phS.tad.elphicus Parnassla páiustrls
Seneclo pauperculus Cayex ar¡reä
Clrsiu¡n muticr.m Funarle. hygrometrlca
.Achlllea sl-þlrl-ca Marehantlã-spp.
Ëolid.ago lepld.a

ltiherever flre had. onLy bnrned. the upper part of the

hunus layer, aspen and. balsam poplar stand.s were found.

wlth thelr usuaL raesophytlc und.ergrowth. The prlmary ehrub

in all cases was Cornue stolonlfgj¿ althongh Vlburun ed.ul-e

wag abunclant ln some stancLs, The abunilance of spruce seecl-

llngs ranged. fnon none to many ln d.lfferent stand.s, and.

the entlre range of forest eonmunltles fron pure poplar, to

nlxed. spruce-poplar, to spruce rÊth soattened. popJ-ar,

cou3.d. be seen ln the formatlve stages.

a Last eommunity to be cleserlbed. on nolst ancl very
moiet sltes ls the feather noss black spruce t¡pe,
Arrfreshtr varlant has alreair.y been iLescrlbed (pp. 16g and. 169)
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on Ìreakly eal.careous solls, but the molster communlty on

level clay uplancls or at the borclers of bogs and. muskegs

1s of coglmoner occurrence. Apparently lt ls a ftre type,

ancL there Is anple evld-ence tha.t these even-aged. stand.s

usually have thelr genesls lmmed.lately followlng Êevere

ground. fires.
The cListributlon of the type ts slgnifieant.

Relatlve to the inclcLence of conlferous forests cLoninated.

by whlte spruce, lt lnereases ln frequeney northward., and.

on the shalJ.oru tiJ.ls and. lacuetrine d.eposlts of the

Preca.mbrlan thLelcl area It is a maJor forest type. The

la.titud.lnal lncrease ls paralleled. by an altltud.lna1 lncrease

as well, ancl on the highest elevatlons of the Cretaeeoug

IIlIIs the upland. black spruce forest f.s pronlnent. The

relatlonship here nay be topographlc as ÌreII as cIlmatlc,
for the tops of the hlJ-Is are nearly level, hence poorly

dralned.. .A picture of a typlcal stand. 1s shown ln Fl-g. 31,
and. ln TabJ.e IOQffiI a stand. clesenlptlon ls glven.

Note that the soil was frozen und.er thls stand. ln
July, and. thus a. high r^¡ater table wag maintained. lnto nld.-

sunmer. Reference to fnozen layers ln the soll of varioug

forest staniLs, and. to the signlflcance of the phenomenon

to fonest sites, has been maile by Rowe (1957).



Fig" 3L" A mature stand. of Pieea mq"E_iên¡1/liglg.g_omÅ::g on
e. very rnoist upta.nT-ãlEeffiE ffiffi-*
Forest fi.eserve, i,fanitoba,

t{ y- rgc*g rn 
-i 

tu.j- C a} f qel" go"4 e¿lê
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higher altituÕ-es suggests th.e effect of climatie eondÍtíons
ín its geneøi-+, The knot¡n frost resistanee of the speci-eæ

poesihly eonfer* on it an a.CLva.ntage over other trees on

the cooler sfte$, úertainly in the norrnar and- warrner-tha,n*

normal eeoelÍmp.tes (south slopes, fon example) of the

southern conif erous f ore et region black sÐrue e d-oes not

esta"blính. itself 1n competítion with t^¡hf te #pruoe, even

T¡iher€ moísture eonil.itions ere fs,voura,bre. The problem need.s

further. stud-y horr¡ever, particula.rly in relation to th.e

relative incid.el:ee of fire-* 1n area.s ¡^,,'here th.e type occurs

The lncreased. importã,nee of the Pj.cea mari ana/

forest ty;ne northr¡rard. and. at



as conpared. to those where it Is absent,

TABLE XXXTI

DESCRTPTTON OF THT] PTCEA MARTANA/TTYLOOOMTTIM-CALLIffi.GONI]LLA,
gTAND ON A VTRY MOTËT STTS

Black spruce.- Very moist, feather nogs type.
Plot No. 11, Duck Moulta1n, ldanltoba.
PhyslographÍc eite: 6 : 6': 4.
Soi.l: A Grey-black proflle und.er a thlck humus layer,

d.eveloped- on a mod.erately calcareous sllt loan.
The soil frozen at L8il aäpth on Jul.y 26, 1954.

Dornlnant tree: Plcea mëriana ln an almost pure stancL, the
stems aenGïS-cffi 2 to I lnehes-D.B.H. aná. trp
to ¿tO feet tall at QO yeans of age.

Ables ÞLeegeg ancl. Populus spp.

- -

Minor specles: Feather mosses form a contlnuous grouncL
cover. Fe'hr shrubs ancl herbs.

Very abund.ant:

HyJ-ocomlun splend-ens Cal.llergonella schreberl
Ifypnum cri sta-castrensl s

Occaslona1:

Mlte1la nud.a Llnnaea borealls var.
Lycopod.ium annotinum anerieana
Pyrola sect¡nd.a Mertensla paniculata

Trientalls boreallE
Rubus pubescens

Rare: Moneses uniflora Cornus canad-ensls
Equlsetun sclrpoliLes Petasltes palmatus
Corallonniza trlfid.a. Dlcranum rugoslxn
Aqullegla brevletyLa Lonieera vlllosa var.
Rosa aclcularls solonis
Vlbr¡rnun eclule Ranunculus lapponloug
Led.rrm groenland.icr¡n Vi.oLa renlfoLlá
Rlbee triste Listera corcLata

207
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The feather noss Plcea marl.ana comnrunitl ver¡r often
d.evelops through a plne or a plne-spruce stage. The grad.ual

replacement of plne stand.s by the black spruee can be

observed- on many cool molst s1tes, partleularly to the

northward. arthough also quite commonry on the highest parts
of the upland.s throughout the area. The type does not

eþpear to be self-perpetuatJ.ng, at least ln any immed.iate

sense, ancl ln ovenmaturlty, as the trees c[ie, lt tend.g

towarcl the open, brushy Rubus lri.aeue type. At the 1atter
stage a few exa^rnples of lnvasion by scattered. flr ancl

whlte spruee have been observed., but this nnay be of only

Ioeal slgnifleance.

Wet Series

The wet serles lncIud"es all forest types d"evelopecL

on sltes whleh at some prlor tlne túere too wet for tree
growth. In other woriLs lt conprlses the later stages of
the hydrosere--the tneed. stages of the succession vrhich

takes place e.s streans and. pond-s are sJ.owl.y fllIed. undler

the lnfluence of vegetatlon. The soils of the wet serles

are therefore hlghly organic Ín nature, havlng been bullt
up prlnarlly from plant nenalns.

ït 1s usuaLly assuned. that the observecl vegetationaL

zones at the ed.ge of a pond. or strea$ oorrespond_ also

to d.evelopmenta.l stages In tlme. If thls be true, and. 1t

ls a logical assumption, then lnd.icatlons are that the
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successlonal stages through whlch vegetatlon proceed.s ln
transforming areas of water to organlc soll are many ancl

varlecl, for nu¡oerous d,lfferent zonatlon patterns ean be

f ound.. Depth of water, cuments, wave action, nutrlent
reglme, aspect and. exposure of the shore, biotlc lnfluenees,
avallable flora, and- many other factors lnfluence the

formatlon ancL sequence of d.evelopment of hydrophytle eon-

munitles, hence the d.iversrty of the slte-vegetation unlts
whieh often appear ln the vloinlty of one snall lake or
gtream.

Plant sucoesslon ln the wet serles er¡tmLnates ln
forests d.oninated. by whlte spnuee, bl-aek spruce or tama-

raek, wlth small amounts of paper b1rch, aspen, bal-sa^m

poplar, ancL barsan flr. Arthough the neasons for the dlf-
ferences ln the suecessional serles are obscr¡re , Lt seens

that the d.eposlts freq.uently formed. in shallon drai.nage

channels, pond-s or lakes, whlgn comprlse the group of
hyilronorphlc sol1s calleil ll3ettll , tÍllesenbod.enlr and. llmuckll ,

are more favor¡rable for the u].tlmate lnvasi.on of r,rhlte

spruce than of blaek spruce, wblle the d.eep rnawr peats

suoh as result prlnarlly fnou, the aocumulatlon of mogs

remalns are more favourabLe for the latter than for the

former species. Tamarack aBpa.rently ls toLerant of elther
slte and. can be founcL lnter¡ringlecl ln, or as a zone on the

wetter sld.e of , both r,irhlte anil blaek spruce stancLg.



ciense stanci-s of ryhrte spruÕe frecuently
and, striÐs along the ed_ger of pond.s and.

T'hroughout t.he entire ä"vëa covered_

ferr e.nd mucle eoíls. 0n the east sid.e

Hills Fore*t Reserve, extenslve a.reå,e

type form a mosaíe wítir eedge and-

trine clay flats, aniJ- here a stucly
its successíonaJ- reiatfonÊhlps T¡¡aÊ

l\, tyi:lcal stand- ls sho¡yn ln
d'escríption of a *ími-Lar stand- is given in Table Xy"Xïïï.

by these s'r;udieø,

occur as patches

ereekg on mead.ot,r,

of the Porcupine

of the llsrramj? spru-eerr

Plt

gtråÉÊ meåd.ol,r¡Ë Õn Lg,cus*

of the vegetation and.

mad e,

Fig, jZ and the

l¡ig. 32, "A stand
eilp,e of

of rfsr,v-amp spnree"r_piq.ee glquqÊ , ãt the
å" c_Ar"gë með"dor,I" nãEffiel*Eãffiát errewan"
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T.ABLE )OffiTIT

DESCRTPTToN OF A ÊTAND OF trSWAIqp gPRUcEfl, PICEA GLAUCA

lrlhtte spruce - Herb and. moss type.
Plot No. 523, Bertwell, Saskatchewan.
Physlographic slte: 6 | 7 : 5.Éoil: .A black peaty rnead.ow profile d-eveloped. on nod.lfi.ed.,

calcareous, sllty claÍ.
Ðonlnant species: P1cea -Blggfæ, d.ense stand. wlth stemg

I to L! lnches D.B.H., üþ to /0 feet talL at 11þ
yee.r6 of age. A few scattered. ste¡ns of Popt¡J.ug
trenglold.gs, No tree regeneration.

Mtnor vegetation: Domlnated by Equisesun arvense about
one foot tall, l1ke a green ltaze over the forest
floor, and- an almost continuous mogs stratun of
Hy I ogo mi un -C a] f tgree¡te1fê .

Very abund.ent: Equisetum arvense

.åbund.ant: Linnaea,borealig var. a.nericana
Hylocomlum splencLens
Calllergonella schreberl
Mite1la nud.a

Common: Synphori.carpos albus
Lonlcera d.1olca var.

glaucescens
ROea aeleularis
Cornus stolonifera
Viburnun ed.ule
Led.um groenland.icun
Ribes gIa.nd.ulosun
Rlbes hud.sonianun
Sa1ix d.1scolor
Lonicera lnvolucrata
Betula gJ.and.ulosa
Rha¡anus a].nlfolla
Shepherd.ia canailensl Ê
f.gropyr:on sub s ecund.rrn
Tha].ictrrrm venu].osr¡ln
Aralla nuillcau]-is
Cha¡oaenerion spicatun
Ileracler¡n maxlmum

Pete.sltes saglttatus
Mertensia panlcuLäta
Petasltes vltlfollue
Mentha arvensls
Ha.benaria orþlculata
Fragaria vlrginlana
Oornus canad.ensis
Good.yera repens
MalanthemÌïn canadenge

var. lnterlus
PyroJ.a asarlfolla
Taraxacu¡u sp.
Gallum tnlflorun
Moneees uniflora
Rubus pubescens
Vlola Èenifolia
Hhytld.iad.elphus tri clue trus
Dleranum rugosun
Mnlun sp.
fhuld.lun recognltum



Table XXXIII cont.

0ccasional:

Halenia d.eflexa
Cypr1ped.lr¡n calc eolus

var. pubescens
Galir:m sÞptentrlonale
9nllaolna stellata
Pyrola vlrens
Anemone canad.ensls
Clrsiun nutlcrrm

lhe und.ergrowth of the swa"mp 'oord.er whlte spruce

forests 1s iLlstinctlve chiefly beeause of the a.bund.ance of

Egulsetum specles, especlally Fqulsetun arlrense (although

E. _ÞX,!gg!iry,, E. pra.tense ancL E. Eg!gpg!þ€, are also

lmportant), ln association wlth the moss and. low herb flora.
Sufficlent stand.s r'rere seen with the same genenal

eonpositlon to euggest that a recognlzable foreet type

prcea/Eg¡¡tgglr¡g-ilg]ggogium, can be dleflned, lable )ffiXIV

giveø a sunmary of the composition of ten stand.e of thls
type.

8olid-ago lepld.a
Splraea alba
Impatlens eapensls
Lathyrus palustrls
Parnassla palustrls

,varo neogaea
Hypnum erlsta-oastrensl s
Aulacomniwr palustre

2L2
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TABLE X]fiTV

$íE COUPOSTTTON OF TH}] PTCEA/EQUIËETUI{-HYLOCOMTTM FOREST TTTPE

ifithln each Constance class the species are arranged.
in ord.er of cLecreaging lnportance, basecL on cover-aþund.ance
as d.etermlned. by quad.rat stud^1es supplemented. by ooular
estinates.

Constanoe lOO anð, 9iA%

Equlsetum arvense
HyJ-oconlun splend.ens
Linnaea borealis var.

a.neri.cana

Constance 80

M1tel1a nud.a
Cornug canad.ensls
Calliergone1la schreberi
VioLa renifo].la
Ribes trlste
Dlcranun rugogutt
Fragarla vlrginlana
Mertensla panlculata

Rubus pubescens
Aralla nud.lcaulis
Ga1iun triflorr¡¡n
Roea aclcularls

anð' fgfr

Mniun spp.
Aulaconnlrrn palustre
Malanthenum canad.ense

var. lnterlus
Petasltes palmatus
Ribes glandulosum
Rubus liLaeus
Equisetum sclrpold.es
Cha^maenerlon splcatum
Synphoriearpos alibus

Rlbes hlrtellun
CaLanagro stls eanadensi s
Hypnum cnleta-castrensl g
Vlbr.¡¡rnum eclule
Lontcera d.lolca var.

glauceseens
Moneses uniflora
Good.yera repeng

Constance

Cornug stolonlfera
Aster ciliola"tue
Agropyron sub secunclum
Rhytld.lad.elphus trique trus
Pyro1a vLrens
Smilaelna stel].ata
Amelanchler a"Lnlfo lla
Habenarla obtusata
GaLiun septentrlonale



fable XnffiV eont.

Constance 4O anô,30%

Carex Ep.
Lycopod.lun annotinun
Pyrola secund.a
Led.un groenl-ancl-lcrrm
Clr"caea a1plna
Alnus rugosa
Petasltee sagittatus
Petasltes vitlfollus
Lonlcera lrlvolucrata
Trientalis borealls
Taúaxe.cun sÞ.

PJ.us jf aô"dttional speci.es of Constanoe 20 and. LOl6.

NumerouE varlants of the swanp-borcler spruoe type

were encounterecl, d.ue presunably to such. d.ifferences ln
local habltat as are causecl by fluctuatlng water Leve1s,

thlckness of organlc solI, nutrlent status of stlbstratun,

anö d.ene3.ty of tnee cover. In nost stand.s the Egglglgg,

oomponent of the grouncL flora, was oonsistently pnesent and.

abund.ant, but the moss component, nore senslti.ve to d.if-

ferences ln slte, trüas varlabLe. EtrÈ9999|¡n -Ð,þ4¡}gq,
the usual assoolate of EqlÉsetug arvensgr Ìras repla.ced.

partly or entirely by Cllmacl'um anerlcanuq or Agfgg!¡¡g
palustrg on some of the wetter sltes. In a few of the

faster-ryowlng stand.g Mnlr¡¡o cuspid-atu$ wae 
.the 

pred-omlnant

¡aoss and" lts abundanee seemed. to be pa:ralleleiL by an

incneaee ln -Clncaea gþ!g,. Tn these stand.s there Ìrere

slgns of perlod.ic flood.lng of the surface ancl of

Rhamnus alnlfolla
Bronus o1llatus
Mentha arvensls
Habenarla orbicr¡lata
Achlllea slbirica
Aster puniceus
.åctaea rubra
Pyr.ola asarifolla
Shepherd.la eanad.ensl s
Solldego leplda
0lrslum mr¡ticr.¡m

211+
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a ecnseq.uent å.ecurflulå-tion of minera.l ma.tter in the orga,nie
goil"

Flg, J'J slnawø the grounC, cover in
of the liqeq/EggåCg_Ug type r.rhere Ï;,infu¡r

r¿"ther th.an }lJlBgqmigg.

a stand- openíng

Ëþp, are abunåant

Fig. 33, The ground. cover in an opening of the pieea/
-jsuæS@ t¡-pç" RiiLing Ì{ounts,in NattoffiFa.rk 

uffinrrrffi; itãtå presenee of Mertensia panieura.ta.
Fq¡s+ f_4açqÉ a.nd- Rt.beé øpp. '
gggensg"

On the

accumula.tíon

forest flooro

tn¡ould, ta"he place"

reaeired. thfs stage

'Iab1e X'XNV, whi1e

drier sld"e, there

of 1i tt er , ancl th.e

ÉLleeession ís shoi,¡n in Fig, 3Ll"

the tran,qition to

An example of

via a mead-oltr

a. soil profil.e

rrt¡o"s evid-enee that with the

rya,d.ua,l build- up of the

a spruee and" fir forest
a eommuníty lrrhieh had"

ctage i"s given ín
illustrating the $aÆ1e



e16

TABLE XÐTV

DEËcRrPrroN oF A PrcEA-AËt*lftltnursEruM-IryL0c0Mrln4 FoREsr

Itlhite spruce ancl balsa"m fir - lniet, herb and moss type.
Plot No. 5b, Reserve, Saskatchewan.
Physlographic site: 6 t | | 5.Soll: Und.er a thlck humus layer there ie a shaIlow, b1ack,

meailow proflle d.eveloped. on hlghly calcaneous,
nod.ifled. ti].l.

Domlnant treesi Closed. stand. of Ploea glauca J to 20 lnchee
D.B.II., up to 8o feet ta11-ãt-ÏffiFs-of âB€.

Ables balsameg very nunerous ln the 1- to
b-lnch arañffi ãiasses, up to L0 lnehes D,B.H.,
wlth naxlnun helgþt and age of 75 feet and- 90 years.

Tree regeneratlon: Abund.ant seec[ings and- saplings of
åbles bal-sa.mea, âod scatterecL seedJ.lngs of PLcga
Eiãüãal-ffiilIã'Lter lnvariably roo ted ln deeffi-r'ooil.
0õñã'iõ-érabl.e nunbers of Betula papyrl.ferg seeclJ-ingø,
also on d.ecayed r,rood..

Mlnor vegetatlon: A contlnuous earpet of feather nosses,
wlth Eguisetun anÕ- low herbe promlnent.

Wtthln frequenoy cJ.asses tÍ¿e species are l1sted. ln
ord,er of imporüanee baSed. on cover-Abund.anc e ln ten nllacre
quadrats.

Hyloconlum splend.ens
Cornus canad.ensis
Equisetum arvense

Rlbes tnlste
Aralia nud.lcaulls
Lyc opod.iir¡n anno ti nun

Betula papyrlfera seedlings Equisetun scirpoid.es

Frequency 80 agd. 70Ø

Llnnaea boreaLle var.
a.merlcana

CalJ-ier gone1.J.a schreberi
Mltella nud.a

Carex sp.
Rubus pubescens
Vlola renifolia



Table XXIIV cont.

Alnus rugosa
Rosa acicularls
Rlþes glanclulosurn

Freclueney A0

Circaea alpina
Pyrola virens
Trlentalis borealis
R1bes hirtellum
Ëalix sp.
Cala¡nagro sti s c anad.ensi s
Agr opyron sub seeund-un
Ðicranum rugostï[
Aulaeomnl-um palustre
Good.yera repens
Habenaria obtusá,ta
Malanthemum canad.ense

var. interiug
Habenaria hyperborea
Vlbr¡rnum eiLule

Led.um groenland.lcun
Gallt¡n trlfloru:n
Moneses unlflora
GauLtherla hisplclula

anð, LAt,-

Sorþus d.ecora
Rhyti d"iad,elphus triquetrus
Geoeai¡lon livld.un
Mertensla panleulata
Petasltes pa.lmatus
Vacclnium vltl s-iilaea

var. mlnus
Dryopterls d.isJuncta
Thuld.lt¡n recognltum
Hypnun erlsta-eastnenei g

.Aster punlceus
Cirsiun nutlcum
Solld"ago lep1da
Corallorhlza trlfld-a
Habenarla orblcuLata

. Bu-ccesslonal Re]-atlonshlpe

swamp bord.er etands of r'rhlte spruce such as those

Juot d.escrlbed. have und.oubteùLy succeed.ecL a wet mead-ow stage.

The eviiLenee ls frequently preserved. ln the hrlnus, ln the

forn of abund.ant snall shel-ls and. the broad. leaves of

paluÖal plants. Present zonation of the vegetatlon suggests

that one probable seo.uence ls the followlng, from stage I

to stage 6:

1. In open water, Nuphar gariegatunr, Egtg4gge@ sPP' I

lgrnna trlsu]-ca :¿ Qtê, .

?.r7
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-1 C,4

ßoil prÕfi-rÉ on Ë. very moiËt to lvet site und-er
a W^gt1" iW-g-í/4'qg!,çç!ll4 cÐmrnuntty " Torekr
RiffiJfore,sf*ReËerve ;-Easkatcher¡än. Note tuf tof 4sil:.r;Låe_tlryr Aqtqniis ã.t top right,

:PRCTTL.,E DJIiSCRÏP TT OT\T

Irorizoir: ïä*f4rr lnret, peaty hur¡lus, ehiefly built up
from conlferous neeilJ-ee" Fu}l of tree root,$*

*"t

,4,1 horizon: 3*+u r¡et inuclry black loa.m, representing
a former nen.ilo¡¡ or fen soil.

G horåzon: G1ej-ed. loam, $horrting irreguli:.r d_ark humus
øtaÍnlng anil yellowish gt'ey mottling.
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Typha_-þ!,L{9lia.

Carex specles, particularly Carex aquatills,
g. etherod.es, Q. rostratg.
The meaclow grasses scoloehloe fest-ucaceg, þþËåÉ,
alugd.inacea, and. Calarnagrostis ne$lecja, plus an

abund.ant herb flora lnclud.lng Aster pj¿gægÊ,,

2.

¿r.a

å. salie-låo11$s, Gal-iun tElfldug, Ëcutellarla epl].g-

þifoIla, Betasltes saglttatus, Rumex 8949ê!lfÊ,,
Ep_lloblu¡n llnsare, E$B -sllgggr Triglochln palustrlg,

Lyggpgs unlflorps, Mentha a.rvenels, Potentllla p,ÊfgÊ,3liÊ.

5. 9a11x speei.es, partlcularly Sa].i.x petiolarls,
g. eerisslma, $. bebblana.

6. Picea glgg@.

Apparently lnvaslon by spruce ln the flnal stage can

take place raplüly, because most of the stand-s were founcl

to be even-aged. and. cLense. Poseibly establlsh¡aent has taken

place in one or two favourable years Ourlng the drler part

of the climatlc cyc1e,

Blaok spruoe hras rarely fouàd. ¡tr1th whlte Bpruoe on

the mead.orr or fen solls of the wet, stÍanp-bord.er sltes, but

tarnaraok was frequently an assoclate. Ïn several places,

stancl-s krere exarnlned. where tamarach formeil a illstlnct zone

lLartx/@ communlty) on the wetter sld.e of the whlte

spruce as ehoi,¡n ln Flg. t5, thus representing an earller
successJ.onaL stage ln the hydrosere.



Fig- 35" T.onatLan of Larix larieinq and. F_lceg g].gllqg at
the eilge or a k Ërgry niaîffiToffi
National Park, TUIãnitoba.
Tire acnation ls: Pond. - !yL24a. zone - Ç_arex zone
(Ç.enqë attrerqü.eË-, S,, açlqgïffi) - $aril--ffie
¡;6i;rffiþ'T-ffi*{z,offi-

Tlhe ehtef cpeciee found. fn the LarlF and. Plcea eôm-

rnunitles shown ln Fíg. Jj are e ompared- in Table )il(XVÏ,

Severe flreË can occur on normÐ.}1y t'lei sltes durÍng

perloös of drought, burning axrã.y the humus d"öI.¡n to t'ne

minera.l horlzon or to a Tevel of saturation" trilith the

return of normal precipiiatLan the buv'ned. areag a.:*e øl'lamped.,

a cond.itlon aggravated, by the d.rastie red-uctlon Ín trans-

pirational losses ä.ecompanying d-estructlon of the forest,

Tire vegetat:Lon then returns to the early, ï¡et-mead.our sta.geu

e"nd. the slorü guecession baek to fo¡'est begins"

22A
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TABLg )frXVI

ÜOMPARTSON OF SPECTES TN ADJACEITT STAT{DË OF T¿ARIX T,ARTCTN.A
AND PTCEA GLAUCA AT THE BORDffi. OF A STÍA}4P

The flrst group of speeies ln each colu¡nn 1s of
greatest lnportance 1n that communlty.

LarixlOarex

Cllmaclum aaerlcanum
Aulaconnium palustre
Mnii:m Bpþ,
Carex canesceng
Carex clisperma
Rubug arotlcus
Smi].aeina trlfolla
Rha.nnus alnlfolla
Rlbeg gland.ulosum
Caltha palustrls
Mltel].a nud.a
Polygonum sp.
Lysinachia thyrslflora
Potentllla palustris
Gallum trlflorr¡m
Ga]Ir¡m trifid.rrn
Moneses unlflora
DryoptenLs eristata
Geu¡a nacrophyllum var.

perinoisun
Pyrola asarlfolla var.

purpurea
Betula papyrlfera

seeclllngs

PteealEquisçtuq

Hylocorn1r,run splend.ens
Equlsetum arvense
tornus oanad.enslg
Mitel]-a nud.a
Rubue pubeseens
Llnnaea boreaLis var.

a.mericana
Lyc opod.lum annotlnr¡m
Vlofa renlfolla
Cal-anagro stl s canad.ensl s
Rlbes gland.ulosun
Rlbes h-lrtellum
Chanaenerlon splcatrrn
Rosa sp.
Vlburnum ecluLe
Lonlcera d.iolca \rar.

glauc esc en6
Ga].lun trlflorun
Rlbes trlste
Moehrlngla J.aterlflora
Fnagarla virginlana
Rhytld.lailelphus tnlq,ue trus
Callier gonella sor¡reþerl
Ðryopteris oristata

Mueh evid.ence of thi.s cycle

Ëuccession

¡ras found.

been made

Mead.ow^" Foreet
\___Z

Flre

ln the Poreuplne Regerve. Reference has already

to snall shell.s and. paluÖlc plants preservecl ln
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the hunue uniter nature fonests. usually oharcoal was

mlxecL wlth these lniLicators of a forner meacLow stage, aniL

i-nd.eed. charooa.L seened. to be as eonmon on the wet sltee as

on the moist or fnesh sltes. rn the Reserve meaclorrrs,

charuecL nrooil was found. br:¡rled. ln the fibrous organlo solls,
and. ln several praces Ìrhole logs rnrere found_, thus incllca-
tlng a prlor forest stage. "a flnar plece of eviclenoe was

provld.ed. by the exaninatlon tn Lg+g and. again ln l)i4 of
arrswamp sprucerl stand. r'shreh had- been partly burnecl in J-!4p.

-at the first exanlnation, the forest vegetation (lnolud.lng

nany seecLllng white spruce) eeened. to be successfully
relnvaiLlng on the e4posed. mlnerar solr, but flve years

later the entlre br.¡rn hai!. beeome a wet carex sùramp ancl no

elenents of the forest flora coufcl be found Ln lt.
Less severe flres which kl].l the trees but d.o not

d.estroy the organlc soll are often forrowed lmmed.:iately

by a retr¡rn of the foregt, The ploneer tree on the humr¡s

of lightly burnecL areas was usua].ly paper blrch nather

than poplar. Pure blroh stand.s with a spruce and- flr
uncl.erstory were found. ln several localitles, the slorüer-
growing conifers having seed-ed. ln at abotrt the sarne tine
as the birch. .As on many of the noist and. very nolst
sitesr so on wet sltes the blrch cloes not usually rast very

long, and. the d.ead. white stens, stanillng or on the grouniL,

were a eonsplcuouÉ feature ln a number of oLd_er conlferoug



stand-s. .4, oor¡mon r-rne of successlon le therefore
a blreh stage to the type of
or Plcea-Ablee^

A unique slte rn the wet senres comprlses the
shallow dralnage channels of tirl and. glacio-lacustrine
cLeposlts. small lntermlttent or permanent streans n¡ind.

through the ohanners, borclered. by thlckets of speckrecr.

ald-en (Alnus rugosg) rooteit in the wet blaok soils. The

speoifielty of alcLer to these arluvlal, muck solrs and.

lte narlty on the mead.ow and. fen solls suggests a relatlon-
shlp between the presence of the specieg and noving waten.
Itrlld.e et al (ry5+) have ileseriþeil some of the eharactenis-
tios of muck soile uniLer ald.er ln the.&lgona Distriet of
Ontarlo.

The conpoeitlon of the Alnetum ls sho!,rn ln the fol_
Lowlng Ilst, baseaL on an examlnation of four conmunltles:

*1ll,l rugosa (d.omtnant) Geu¡n macrophyllum
uaJ.rfia, palustris var. perinéisr.rm
RLrannus alnifo1la Card.ani-ne pensylvanica
I+þ"t gland.ulos:um pryoptõris cnistataRibes hudsonianus U"iiõã-e"acit-isRibes lacustre oã*ãätfi* arvenseGlycerla striata var. Equlsetun scirpoid.esstrlcta rriËii";s capenslsCinna :.arifol1a ciËõaãá--ãriiãä"-'"

iiö"'13li,o,," $gü,îõår*i*t*onese
Iiol:. palustrts M;iñ áilnuULrsiuÍt mutict¡m Ch¡nacfiim-a¡nericanun

As soil aeeunuLates in the Álnus swales $rhite spruce
can be found. lnvad.lng in locally favowable places,
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Plcea
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Ëspeoiall3r a,long 'bhe outer ed.gee of the c¡annele. The

resuJt is the forrila,tion of a rather Õpen $pru.ce forest,
oecurring $.s ä. nå,rrohi bo::d.er along t!:e ed-ges of the slralLor^¡

clraina,ge channels. R+þe.1 rpecíer¡ flcu.rish and- pa.tches of
l¡t¡+g ry&q$"q persir,t, ,4.n e:earnple is shoT,-n ín Fíg" j6"

Fí9, 3b" ån Õpen stand. of piee¡,¡-/Ribes-Alnuc on muekeo:l" Toren RiveF-ïõesîffisffi1 ÉJaska,tcheïdan.

TlriEi comrirunlty i_sr sal_leii the Fieee_,/Rines-Afryg

forest type" The tnd-ivÍc1ua"l spruce treeÉ of the type

somçtimes gror,r to a la.rg;e eÍze, ínflueneeð. in all proba'I:ílity
1oy lnflow of enr.ichecl- ground. r,¡a.ter fron the acì.Ja.eent slopes,
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BLgck. $prgce_Logests

.4. close exaninatlon of bJ-ack spruce types on wet

sltes, ancL of the tamarack oonmunities aesociated. hllth

them, rtras not wlthin the scope of the present stud.y, and.

therefore only a few general observatlons are glven here.

Ecattered nlxed. stand.s of black spruce and. whlte

spruce a^re found. occaslonal.ly on t¡ell-d.eeomposed., organlc

soIls, but pure stands of the former specles on wet sltes

are largely confined. to the raw utoss-peat type of d.eposlt.

Ï,Iere the wid.ely d.istrlbuted. ?lggg mariang/SptÞgnw forest

type ls eharacteristLe.

Many of the mosses, herbs and. low shrubs found. ln
the whlte spruce forests on molst to nret sltes also grow

ln the sþhagnous bJ.ack spruce forests, for example the

common feathen mosses and Egglgg,tum, Éþþ.r Pyrola spp.r

Rubul¡ pubesoens, 4l!9Iþ ¡ll4Ê, Mertensig palriculgta'

CornuÊ cg.nad.gnsls and. Llnnaea_bore_alle var. a"merÍcangt

but the specles llsted. In Table lOçffII are more faithful
to the Plcs¡a/ËphaEnug communlty and. serve to charactetLze lt.

In the drier variants of the Plcea/Ëpbgg¡gg type,

LeiLr¡m gEo-e4land.ier.¡m lnereases ln a'bunclance, provld.ed. that

the tree canopy 1s not too d.ense. Other erlcaceous shrubs--

Cham-agd.aphn-e cal]rcuJa.te., Ka1pia. pollf-olla and $n$Ëongþ

polifoligr--are not so cotruRon as Led.gg ln the bogs ancL

muskegs of tbe southern boreal forest, although thelr
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ími:.orlp.ne e irlcres.ses nortl:Lward." À ty;rical_ ójlen str,nd- of
bleeli Éprrr.ce -w-ith a.l¡und.ant l,el¡Lr¿gl ls Ëhrôwn in Fig" 37, and.

the ground eÕver of the #ame stand. j"s shoi,¡n ln Fíg, jg,

T/"IBLH )CXXVIT

g0lvi:ü ilRiiF'hR:ilIlTTÉ'L #PËCT:ii$ ûf tH.Ii FIC"tdfi ivi.ê.RrAI'TA/#fHi-!Gt\TIlt4
FOREfJT TYFH

Slptragnr"rm capå1"J-ae eum
Sphagnum fuserliî
#pha gnum rna, g;ell a"ni c um

'$pha.gnum tenerum
Sphagnum reellr.vurn
Rubus cheJî¡;"emoru€¡
Vaee lnir:m ÕxJfe oÕ c:r.trs
Dro s era rc tr"rnd.lf ofia
Gai:l-th.erla hí epid.ula
Urchi s rotundrÌ"olia

#plranthe,* rÕmâ.n zaf f Ls.na
Vaceínlum vití s*íilaea.

var " rnínus
Rubus arctíeus
Ëj¡nilaeina. trlfolla
Led-um groenlandtcu¡*
i{îriophoruru spl ssu¡Tr
Carex paupercuJ-a
Care:r gynoerates
C,e.r"ex eapiJ-la.ris
Carex va.ginata

FIg, 37 " #, shrub s"nd- moss
:;eggg*ËpllagqËr,1) .
Park, Ma.nl"toba."

typØ of J:l"a.clc spruee \EJpÊp/
RIO-ing },founta.ån Ï{atf offi*
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üonsíd.erå.ble evid.enoe has been found. ín support of
Ïilossf sr \Ltj53) contention that the na'6urår suece€såon of
ti:e lfblack spruce*peat moss assoeíetion$ i*q to a ltblack

sprllce-fea.ther moss aßsCIeiå-tionltn Tn one blaek spruee-

feather mrs$ sta,nd" on the Rid"lng Mountaln, the lower husus

layer was found- to be conposed. of sphagnous peat" Tn

another stend. on the Duek Mountain, the featkLer moËses

eould- be seen encroachÍng on the srr.någnum mound-Ë,

la,l¡1e XXK/If1 d"eserÍ'bee th.e ].atter stai:d"

The ground- eÕver in a Lfeee&e4gg-.qphgggru
Étand-" Note the qre-su@or.@fu,
ryhqifl4liln sÞF" ¡ anal- Ia_e-ginigm re vã,r*u
måpgg"

¿¿t
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T.ABLE ffOIVÏTÏ

DESCRTPTTON OF A DRY PHAsE OF THE PTcT.]A MARIANA/LSoTM
COMMUNTTY

B1ack spruoe - lfet, mosÉt (peat) type.
Plot No. LL3. Duck Mountain, Manitoba.
Physiogra.phLc slte: I z f i 4.
Soltt -Ilalf Bog (shallow peat) profile, conslstlng of

2 L/2 fðet of sphaþous änd" wooÈLy peat oveñ a gleid-
stony clay.

Dominant trees: Picea narlana I to 12 lnehes D.B.H. ¡ up
to 150 yeaFã-ãlld;-Tñã-stand hacL been partlaliy õut.

Tree

Mlnor specles: Abund.ant Led.ug with feather mosses on
hunnocks of Êpþægg.
Specles are 11sted. below wlthln fnequency elasses ln

ond.er of d-ecreaslng lmportance as d.etermined by str,rd.les of
cover-abundance ln ten nllaere quad.ra.ts.

Fre-quency lOg and. o0Ø

Led.r:¡n groenland.icr¡n Vaecinitm vitls-ld.aea
CalllergonelLa schreberl var¡ nlnus

Dicranum rugosua

regeneration: 9eattened.
Abies þ!-sam,@,

ttened seedJ-ings of Plgeg .89ËIåÊ3,Betu1a paptrrifera and lgËiE ]€!9!@.

Moneees unif].ora

Freouencv 40

Geocaulon Llvld.un

Ëphagnum spp.

anð, jAÚÅ

Equlset¡¡m arvense



Table XÐfffiIï cont.

Ribes trlste
Rubus pubeseens
Vacclnlun oxycoeous
Clad-onla ranglferlna
Sallx sp,
Marchantla Bp.

The succession from Sphagnum to feather moss grouncl

cover d.oes not mean that the for¡aer eonmunlty Is a necessary

antececlent of the Latter, for !t hae been polntecL out

earller that most black spruce-feather moss types are

formed., fol1.owIng ground- flres, on moist mlneral solI

rather than on peat.

This conclud-es the d.escriptlon of fonest comnunitles

wlthln the envlronmental serles.

F'ragarla virglnlana
Hylocomlun eplendens
Carex gp.
Chamaenerlon splcatuü
Onehls rotund-Ifolla
Habenarla obtusata

?-29
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Discusslon

fhe revlew of forest conmunltles that has Just been

glven ralses a number of lnterestlng polnte coneernlng the

d.evelopnent of vegetatlon. Some of these w111 be bnlefS.y

cllscussecL, after r,shlch a revlew of relevant studles by

other ¡qorkerg wlll be given.

(1) Developmgnt of-Ve$etatlon

It ls first of al.l evld.ent that th:roughout the area

as a rùole there le no convergence of successlon to one

tr0llmaxrr forest type. Even lf the rl0lfusax$ be d.eflned.

more lncLuslvely as a nosalc of commr¡nltles (Jonee, 1945)

or as a pattern of popul.atlons correspond.ing to the pattern

of envLror¡nental gracl.lents (lftrlttaker, L953) tfie problen

remalng as to røhat partleular mosalc€ or patterns represent

cieveS.opnental enö poi.nts. Ðisturbance by flre ls such an

lntegra1 part of the ecology of the forest that uJ.tlnate

comrounltles are seld.on reallzedl, and. lnd"eeiL lt nay be

questloneil as to rrhether the elght reslaLent tree specles

are capabLe of fornlng fundlarnental or steacLy-state con-

n,r¡nlties on Elany sltee. For example, there Is evlcLence

that sone popLar stand.s lf r¡nd.istr¡rbed. wouLd. ðle wlthout

replacenent, and. that solne whlte spruee types on fneeh,

caLcareous soils mtght also ln time glve pJ-ace to bnushy,

sparsely treedl vegetatXon. Agaln, the fate of uplanil

stand.s of black spruce 1s uncertaln, aniL flre ls probably

necessary to perpetuate the tYPeo
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On the other hand. there are eentaln nod.a ín the

vegetatlon pattern vrhlch are sufflelently permanent on par-

tlcuLar sites to be chare.cterlzed. as llcllmaxll or lffuncla-

nentalrf , al.though flre nay stllJ. be an actlve agent ln
thelr perT¡eti¡atlon. 0n extrene s1tes,ln partloularr Þor-

sistent communlties are formed. rrhlch otre mueh of thelr
recogni.zabllity to d.omlnance by a single tree specles.

Ëuch are the plne and. the spruce forest types on very clny

ancl cLry sltes (Pln_ue/'4rotostaphylos and @/
frllquS-Fraggglg) , the luhlte spruee forest t¡æe on meailow

aniL fen soll-s (Plgea/Eqg!gg,@-l{Éoc,on1-ug), the bLaok spruoe

forest type on moss peat (Ploea nariana/Ëpþgg4gg, or PLcea/

¡gggg-Spþagngn) r ancL the tarnarack foneet type on poorly

consolld.ated. organie solls (Lar1x/Care-x). The less

extreme sltes--fnesh, nolst and. very ¡noist--ehow a great

d.eal tnore variabillty ln vegetatlonal patternlng, d.ue to

the fact that more than one tree specles can occupy them

and that sucoesslonal d.evelopment is an inmed.late poÊ-

slbillty. One nod.rxr wlth rrcllmaxrr attrlbutes ls the nosalc

flr-spruee forest type t4&1es-3rgea/$Iæ.og¡W-E¡b"g) that

occurs over a congld-enable range of sltes anct whlch nay

repnesent an approxtmatlon of the stead.y state, wlth the

fln contlnuously reprod.uefng on the eonlferous humus ol'

in the moss nat, aniL the spruce ( plus snall nt¡mbers of

paper biroh in eome localltles) reprocluclng ln stand- open-

lngs on the d.ecayed. remalns of former trees.



of the A¡fes-Egg4/Egtgggglt¡n-EgÞgg communlty on non-extreme
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There 1s nothlng lnevltable abor¡.t the d.evelopnent

sltes. lühereven lt oecurs lts genesls ean be tracecl to

a colnciiLence of concLLtions whleh favouneil the lnltlal
estabLishment of r,rhite splruee seeil.llngs ln suffj-clent nunbers

for the ulttnate d-evelopnnent of olosed. conlferous stand.s,

and. also favou¡redl the forraatlon of the ¡aoes ground.-cover

ancl the lnvaslon of balsan flr. The prlme necesslty--the

nass invaslon of an anea by whlte spruce--l6 prevented. by

a nrunber of clrcr¡mstanees, chief a¡nong whlch ie eonpetition

fron bnoaÕ-leavecl tr"ees, shrubs and. herbs, The conpetltlon
factor ltself 1s lntensi.fled. by a varlety of processes

whlch stem fnorn slte, vegetatlon, and. hlstorlcal clreu¡o-

stances, such as frequent flres, light (erown) flres,
shalloÌ/ü calcareous soils, wara loca1 cllnate, the conposl-

tion and. structure of prlor non-conlferous commr¡nltles, etc.

Hence the relatlve rarlty of the .Ables-tsfgea/Egfgeomiun-

Rubus forest type, ancL the prepondera.nce of stands of

haril¡rroocLs anct of nixecl harilwood.s and. conlfers ln the

southern boreal forest.
The d.evelopmental trend.s, oR dj-fferent sltes, lD

stand.s wlth varying mlxtures of poplar and. spruce neefL more

stuiLy. ïn the absenoe of flre sone nlxeil forests und-oubted--

Iy pass to whlte spruce types as the hardwood. conponent

d.les. On molst sites there 1s evld.ence of a further trencl
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tor,rard. a spruce-flr type, for exanple ln the Dore Lake

forests, although whether suoh stand.s are capable of suf-
ficlent intna-stand. reprocLuction to form closeiL, feathen

moss types 1s problenratleal. 0n other sltes the coniLltlone

of habitat, or the vegetational stnr¡ctr¡re and. conpositlon,

may posslbJ.y favour the perpetuation of open forests wlth

herb or shrub-herb und-ergrowth, as for exa.mple on the rlch
slopes and" alluvla1 sltes of the Pasqula-Porcupine Reserve

areag.

Practlcal- forestny lnterest In cl"evelopnental trencLs

d.oes not go beyond the spruce-harclv¡ood- commr¿¡'¡1'¡les, as the

best spruce saw tlmber ls found. ln the nature mixed. stand.s

or ln oonlferous stancLs whlch have only recently eroerged.

from the ¡nlxed. stage. In old.er forests the lnciclenee of

cul.I, d.ue to butt ancl trunk rots of the spruce, lncneases

concÌ¿rrently wlth an lnorease ln the proportion of the
rlweed. treel¡ balsa^n flr, ancL exploitatlon becones less

profitable.
It ls often said. that uhlte spruce makes lts best

growth ln assoclation rrlth poplar. llrls ls another way of

saylng that white spruce gror^rs best ln the Êame places

nrhere poplar also thrives, 1.e., on the fnesh to very ¡aolst

sltes. Poplar 1s rarely able to tolerate cond.ltlons on

very drÍ, clny and. wet eites, aniL lt ls here that whlte

spruce fn pr:re etand.s grows rather poorly. Pr¡re stands of
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spruce sometimes occur on the lntermecllate sltes as we1.L

but almost lnvarlaþle evld.ence can be found. that poplar was

present ln the ea.rl-ler stages of d.evelopment. In gome

olrcu¡nstanceÊ the poplar may have a cl-eleterlous effect on

the growth of snaller spruce, a result of neohanleal

abrasion of the tops of the latter specles as lt grohrs tnto
the hariLwood. canopy ( Kagis , L952) . However ln sevenal.

lnd.lrect Trays the pop]-ar 1s probably instrumental ln a.sslst-

lng growth to large slzes of ind.lvld.r¡aI spruce. 'Its

presence Ð.s a itll.uent ln all etand.s on lntermecllate sltes
frequently prevente the establishment 1n excesslve nurnbere

of Êpruce seed.lings. Any tenilencies towa,:ril overcrowcttng

and. stagnatlon are thus prevented. ln the young stancLs, and.

in later life the tLeath of the poplar proclucee resultg akln

to a silvicultr¡ral thlnnlng, Í1eJ.dlng increased. space,

lIght, nutrlents anil moisture for contlnued. growth of the

matr¡rlng spruce.

In terns of so1ls and. si.tes, the beet growth of

lncLlvlcLual whlte spruce trees has been obeerved. on iLeep,

perneable, fnesfi and. molst soIls. Loa.ms anil very fine
sand.y loans havlng solìm d.epths of three or four feet are

particularly favotrrable. 0n sltes v{hene the grounit water
'elther ls novlng or 1s frequently i"eplenished. spruee grows

very weLl on many d.lfferent klnd.s of solJ.s, and. therefore

aLluvlum anil the slopes of hlJ.ts are exce]-Ient spruce sltes

whether the nolsture regine ls nolst, very nolst or wet.
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Üonsld.erable lnformatlon on the forest vegetatlon

of Manltoba and. Saskatchevran 1s contalned. ln oId. forestry
reports ( sone d.atlng back to the beglnnlng of the centrliry)

d.eallng nlth tlmber cruises, rate of growth surveys, worh-

ing plans and. general sltvlculture. Several- of the most

lnterestlng anit lnstructtve are rrThe Rld.ing Mor¡nta1n Forest

Resenvet' by J. R. Dlokson (f909), a^nc[ trËi]-vlcal Report on

Rld.lng and- Duck Mountaln Forest Reserveel' by Tunstell, GlLl

and KuÏr¡r1ng (L922), the latter oontalnlng an exeellent

aocount of the sllvlcs of the forest tnee speeles. Moet

of the reports are prefaceil by onJ-y very general d.escrip-

ti-ons of the forest vegetation, aB the vrrlters 'were elther
not lnterestecl. ln eooLogy on had. insufflclent tlne to
u¡'rlte dlown their observatlons In d-etaI].. Howeven a few nen

d.ld. a.ctualLy set out to d.escrlbe ancL cla"sslfy the forest

vegetatlon ln a more ambltious Ïray, and thelr ploneer work

d.egerves recognltlon.

Connell (1920) wrote a thesls (unpubllsheð) entltled
rlForest types of eastern Saskatehewanrl ln which he dlecue-

secL the ollnnax and. geral vegetatlon of e.n area stud.led. only

ln part by the r¡¡T lter, namely the north sld.e of the

Porcuplne HLUs, the Pasqula Hllls aniL the Palaeozolc ancl

Precanbnlan Low1anils lnned.la.tely to the north. Followlng

the concepts of.Nlchols (1919), he tooh the whole area as

Relat-eëL stud.les by other wsnkers

235
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one lrCllnatlc Formatlonrr and. d.lvld.ed. lt into elght rrEd.aphlc

Fonrnationsil: Bould.er Clay Sloper' Sand. Plaln, Rock Outcrop,

Lacustrine Clay, Poorly d.ralned. (drlft) S'Lat, Unclralnecl

Swa.mp, Drained. $wamp, Flood Plaln--each sutr¡portlng an

rrAssoclatlon Conplexrr (caIIed. also a rtForest Typett) conslst-

i.ng of the temporary and- cllmax assoclatlone approprlate

for that partlcular site. Thus he recognLzed. a number of
frEclaphle CJ.lnax Assoclatlon Types¡r, but he selectecL onl.y

one as the rr,Reglonal Cl1max .Assoclatlon Typetl , lt
representlng rrthe hlghest d.egree of mesophytlsm whlch the

cllna.te of the reglon pennltsrr.. Thls Is preelsely OiLr.uls

suggested. approach as expressed. earller (p. 76). Connell

gave short cleserlptlons of the various rr$ssoclatlon Typeslr,

classlfylng them flrstly ln elther the Xerarch (up1anö) or

Hydrareh (Lowland.) successlona] series, and secondly as

belonglng to elther the Prleere or the Subsere.

Connel].l s work was not lntensive and. for most

Associatlon lypes he d.escrlbed. L1ttLe more than the tree
,|

conpositlon, br¡t beoause his classlfleatlon has a physlo-

graphic bg.sls lt ls poselble to mateh lt wlth the reeulte

of thls stud.y. HIs Sand. Plain Assoelatlon Type wlth lts

stable climax of @, bankglana belongs ln the Very Ðry

Ëerles. The Roch Outcrop Type oocurs only north of our

area. The Bould-er CIay ÉLope Assoeiatlon Type cloubtless

corresponcLs to segments of the Fresh, Molst ancl. Very Molst



237

Serleg. Iïere Connell d.eflned. hls ReglonaL Climax Assocla-

tlon Type, macLe up of Plcea Elauca ( 75 per cent of stand.) ,

Ables balsa¡reg (1O per cent), ancl the harclwoocls Betul.a

papyflfera, !g!gþg tremuloid.es and. !. baLsamlfera (15 per

eent), lrlth a pronounced. moss stratr:m on the forest floor,
and. such herbs as Connus canad.enslg, Trlentalls þEælLg,
and. Malanthe¡sum canad.ense. Thls le the typical lleeg-Ableg/
Hylocogrlum forest type d.escrlbed. ln the present paper.

The P-opg4rs/gorflgg comnunlty on some of these sltes was

conslÖered. a stable sub-climax by ConnelL. The rest of hls

.Assoclatlon Types faII in the Very Molst ancL Wet Serles,

and. althor¡gh some of then are poorly clefLned., lt ls posslble

to recognlze connunltles slnlJ.ar to the feather moss types

of whlte ancl black spruee at the bord.ere of snanps ancl bogs,

the Sphagnun type of blaok spruce, ancL the open shrubby

types of hardwood.s and. whlte spruce on alluvlun.
Halliday lLgzg, l%o) etudled the forests of the

Cretaceous ÏflJ.ls ln western Manltoba and. eastern SaskatcheÌilan,

anil d.eveloped. a cl.assificatlon on the basls of the mlnor

vegeta.tlon. In this he was strongJ-y lnfluenoed. by the work

of CaJand.er (L926). Four ¡rForest Claeseslr were necognlzecl.

and. these were subd-ivld-eiL lnto rlForest Typeslr ( sensu

CaJand.en) on the basls of clonlnance by partlcular layen

connunitles. The following ls a brlef outline of hle

c].asslfloatlon:
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Grass-Herb Forest

(a) Shrub type. Typical of harclwood. stand.s on hlgh

grouncl..

(b) Herb type. Typlca3. of mlxeðruood. stand-s on well-
tlralned. slopes ancL flats.

Molst Moes Fonest

(a) ÏIylocomlum type. Complete feather moss cover,

scattered. herbs and. shrubs. Typlcal of conlfenous

stands, especlally whlte spruce ancl balsan flr.
(b) Íne.nsltlon (Hylocomlum/Grass-Henb) type. Typlcal

of conlferous stand.s wlth small amounts of hanilwoocl

speciee.

Wet Moss Forest

(a) Hypnum type. Blaok spruce wlth occaslonal tanaraek

a.ncl urhLte spruee.

(b) Sphagnun type. CompJ.ete Êphagnum coven, scattered.

herbg. fyplcal of black spruce and. black spruoe-

tamarack stand-s.

(c) Led.un Mu.skeg type. La.brad.or tea ancl- Sphagnrrm ln
hllLocks. Non-nerchantable black spruee wlth

oocagional tamaraek.

(ð) Ta.marack Moor type. Ifet grass and. reed.s. fyplcaJ.

of open tanarack ste.nels.

(e) Low Moon type. open muskeg ancl fLoatlng bog.

0haracterlzed. by swãmp blreh.

1.

I

3,
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+. Dry Moss and. Llchen Forest

(a) Heath type. Abunde,nt erloaeeoue clwenf st¡:rubs ancL

lichens. Typlca]. of Jaek pine fonests, with

ocoasional blaek spruce.

(b) fransltlon (Iïeatb-Hy3.oconlun) type. E¡piea3. of Jack

plne ancl. blaok spruce nlxtr¡¡res at the boriteng of .bogs.

Thls 1e qulte a comprehenelve oLaeslflcatlon, one

into whlch most forest eommunl.tles in our area ean be flttect
t¡lthout alLfflculty. A cnltlelsn, however, Is that whiJ.e

lt ls fairly d.etaLred. for tlre moss types, it provlcLes only

two eategonleg for the nuch more lmportant grass, herb

ancl shruþ types. The latten types need. to be d.eflned. elthen

taxononloel J.y or ln terms of rnoletire reglne lf they are

to have any preolse meanLng. Hal}lda,l clld. not tLevelop the

olaeelflcatton further, nor ëLlc[ he attenpt to cLeeenibe the

vegetat1.on of the t¡qpes or to sfiow theln relatlonshlps to
one anothen either physiographieally or sucoeselonally.

IialJ.iday lL975l matLe a etucly of vegetatlon ancl sltes

on a Ilnlted. forest area tn the Rld.ing Mountaln Natlonal
pank. lfis ai¡o was to lnvestigate the foreet cond.ltlons of

the locality, wlth pantieuLar reference to the relationshlp

of tnee growth to slte cond.itlons aË êxÞfessed. through the

lower vegetation, and. to thls end. nineteen pJ-ots eampllng

a varLety of cover-types were examlnecL in cLetall. Ehe

communltles were fltted. lnto the follor,rlng classification,
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again following CaJander (1926) and llvessalo (1929).

L. Meso-hygrophile or Iïygnophlle Forest. Sh-nub foreet

w.ith tall herbs, poor ln mosseÉ.

2. Mesophile Transltton. Iienb-grass forest wlth some

tall herbe and. shrubs, lrreguJ.ar moss cover.

3. Mesophlle Forest. Mo1st-noss communitles, wlth
abund.ant fernv¡ortg anc!. hydropnytlc sÍrrubs.

+. Ìiydrophlle Foregt. Wet-moss communltles, ¡rlth
Sphagnum on aquatie moÉËes on peat or muck.

The d.l-ffloultles whlch accompany attenpts to apply an

a pnlogg cla.ssificatlon are ¡relL exempJ-lfled. ln thls stucly.

ft has been shohrn ln the prevlous sectlon that gone grass

and. herb (Mesophlle Tnansltion) fonests on the R1d.Lng

Mounta.ln are clry (Ëílymue type) and. sone are very nolst
(GâlangBrosti$ type), and. they cannot be neallstlcal.ly
classeËL together. Furthermore, shrub communlties are

vanlabJ.e ln the gane wâ]rr as are the moes commwrltS.es, ancl.

Lt is hard.ly poeslbJ.e to sort them out in any reasona.ble

way unless cognlzarlce is taken of other featrires such as

cover-type and. slte. The stud.y contrl'br¡tecL some lnterest-
lng d.ata concernlng the conposltlon of lndlvld.uaL stand.s,

although lte value fnon the stand.polnt of classlfloatlon
of forest sltee and. vegetation Is snaII.

The onJ,y othen work of lnpontanoe Ln slmlLar

foneste has been cLone farther to the ,west. MoBs 1L953, Jg55)
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reportec!. on the forest communltlee ln northtrestern Alberta,

an area very slmllar geographlcally and- floristlcal1.y to our

oïrr1. As ÌùouId. be expected. therefore, hls d.escrlptlons apply

eqr:al.ly well to many stanös ln Saskatchewan and. Manltoba.

He treated. each of the prevalent slngle-species cover-t¡rpes

as assoclations or consoclatlons, cLefinlng varlants on the

basls of grounil-cover. Ïn the vuhlte spruce assoclation,

the foi-lowlng four faclatlons (variants) were recognized.:

I. Need.le cover faciation; minor vegetation scarce or

lacking, This is a type that can d"evelop on many

sltes prqvid.ed- tha.t cond.itions have been favourable

for the prollfLc regeneration of white spruce,

black spruce or flr.
2. Grass-shrub faclation, charaoterized. by Elyrnus ÅE49Ig!.99,

4eter-9e!,æL9-gg, &9pþ9g¡[þ canad"ensl$ and, 4]nl1Ê

gllgpg. Thls coruespond.s closely to spruce types ln
the Dry SerleË on weakly calcareous solls.

3. Shrub-herb faclatlon, Ïrlth a promlnent shrub stratun

(VJ.burnr¡m .g,@þ, Roga spp., Eib,9.g spp. ) ana Luxurl-

ant herb strata (Llnnaea borealis var. 94981999å,

Rubus pubesgens, gggqgg canaÈensi.,s, Mltella .4119ê, etc.)

Thls ls J.lke some of the moist spruce forests recogni-

zed. ln these stud.íes, sufflclently open (i.e.,

d.iluted. wlth poplar) to prevent the formation of a

moss stratr,m and. yet d-ense enough to shad.e out the

tatl shrubs and. many of the taLl herbs. fhe rrgood.
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regeneratloni¡ ln old.er stand.s referrecl to by Mogs

nay represent the lntra-etandl lnvasLon earLler

ref erreil to, whlch colncld.es v,¡Lth the falling out

of the poBlar ancL the attainnent of naxinrrm seecl

prod.uction by tne flrst generation spruee.

E'eather mosE faoiation, eharacterizecL by Hyloconlr¡n

splend.ens, @ s-cÞreberl ancl other

¿Tra

The reportecl presence of Equlsetun Épp. suggeste

that this faolation corresponcls ln part to the

@-Egoc.o¡nfr¡m forest type of the Very

Molst ancl Wet serles, otherwlse to the sini]-an

closecL types ln the fresh andL molst serleg. Mose

consldlered the feather ¡noss faelatlon as the encl

polnt of successlon ln the spruee assoclatlon

(barrlng flre), ancL there ls certalnLy a trend. ln
thls dlrectlon on ¡nany sltes. $lnce the cLevelop-

ment and. nalntenance of the feather noss stratum

cLepend.s prlnarlly on coniferous cover, the above

ls an expression of the tendency toward. nonmal

stancl iLensity, i.o., open spruce stand.s tencl to

close wlth êBe, ancl over-d.ense stand.s (needle cover

faclatlon) tend. to become soneïrha.t more open. It

ls by no means sure that a1l open stand.s d"orrfllt ln¡l

wlth age however, partlcularly where envlronmentaL

cond.ltlons favow broad.-leavetL conpetlt0rs.

EquLsetun sÞþ. and 9g3ggg 9Ê!949849.
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In oonnectlon wlttl the questlon ralsed. by Moss 
:

concernlng guccesslon of the black spruce-feather mo8Ê

assoclatlon to the white spruce assoclatlon¡ of, vloe versa,

it 1s probable that one or the other speeles ls favourect

und.er cllfferent cIlnatlc ancl soll condltlons. Wlthln the

anea of the present stud.y the relatlve competitlve abillty
of bLack spruce apparently i.ncreases frorn south to north,

and. lt ls probable that Kabzems (1952) had. the more northern

areas ln mlnd. when he etatecl that black Êpruce succeecLs the

whlte spruce.

Farther to the nonth and west Raup (19tt6', L935\ has

cLescrtbed. the forest types of the Athabaeka-Great Slave

Reglon and. ad.Jacent northern Alberta. MosÊ Ã953, 1955)

has conpareëL Raupts forests wlth those of no¡'thwestern

.åIberta", andL hls remarks concernlng clLfferences and. slml-

larltles apply equaLly well for our area. Ratlp reoognlzecl.

three klnd.s of ruhlte spruce forest3

f., Park-llke llhlte Spruce

ThIs le actually a subarctlc ( [Taigeùr) type, aniL lt

is probably conparable to spruce aoramunltles ln far

northern Manltoba ancL saskatchehlan. It le slullar
J.n physlognony of tree layer to or¡r Parkland. Spruce,

although the und.ergrowth of the two communlty types

le ðlettnetly cllfferent, Ïrlth only a fe¡u specles ln

conmon, €.8,, Juniperus horizont-ellg, @
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uva-ursrt, a.nd. Hed"J¡sanr¡e alplnil¡r varo amer:þanu$.

ft is lnterestlng that Raup found. spruce rathen

than plhe on stony rid.ges (lake beaches), a situa-
tlon akln to that of our area.

FLood. Plain'Whlte Spruce

Thls reserûbIes the spruce stand.s observed. on very

nolst aLLuvlun ln the southenn boreal forest, It
beglns as e, poplar type lrlth tal1 shrubs, and. pro-
gresses to a spruce type ln which a rrLoose mat of'

mosseÊ ls formed.rl and. the shrubs ancl herbs ane .largeIy
shad.ed. out. The relatively poor d.evelopment of the

flross mat may be due to a number of factors aÊ su-g-

gestecL prevlously, namely, a relatively open canopy

d.ue to the structure lnposed- on the spruce forest
by a prior poplar component, a rich soil favor:ri.ng

perslstent herb and. shrub gfowth even as the canopy

oloses, ancl lntermlttent fIood.lng wlth a oonsequent

d.eposltion of thin layers of new alluvlum.

Upland. Mesophytlc ltlhlte Spruce

Thls oategory covers all upland. forests except those

occuplecL by Park-llke fühite Ëpruce. f t ls therefore

too bnoad a grouplng to convey much lnformatlon on

the character of partlcular cover-types and. sites.
Apparently the feather noss type, featurlng Ïlypnum

c rl s_t a-ca s tI e.n s-i s rat her than liUlgc omlum splend._eg e

is prevalent.

,1a

3.
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Raup reports that successlon on the upJ.ancls fol] ow-

ing llght (crown) flres ls d.lrectJ-y back to spruce,

þut foJ.lowlng severe (ground.) fires it ls to aspen

(or to aspen-plne). Thle ls exactly the opposlte to

what has been observecl 1n or¡r area on upland. s3.tes,

ancL it polnts to the d.angers of generallzlng for
large areag

A fei,r of the other forest communltles ln the .Athabaska-

Gr.eat Slave Lake Reglon are homologous wlth ours. fhe sandl

plains Jack plne type tpfnug/¡rctostaphylos-gggonþ) fs
there, and. also the black spruce bog forest (Pfeea/Ëpþgg4ggl-

Led.un). Balsam Fir-Tfhlte Spruce forests are Lese wld.ely

d.lstnibuted. than wlth ue, being rreonfined. to the lmned.late

valleys of streams and. to local tenraees wlthin valleysrr.

Rauprs cLescrS.ptlon lnd.icates that the type ls l.argel.y con-

f ined. to alI.uvlun, wherea.s ln the southern boneaL forest
the flr ls rnucrr more common on up3.anci. sltes.

In another paper whleh cleale wlth the vegetatton

along the .ålaska hlghway, Raup (1945) has nentlonecl the

relatlonshlp betl¡een upland. blaek Epruoe, heavy eolls
(lacustnlne and. till cJ.ays) and. frozen gnound.. IIe hae sug-

gested. that the shad.e of the forest malntalns a frozen

subsoll r¡hlch ln turn ls nesponelble for a hlgh water table.

lhe sane colnclcLence of vegetatlon-slte eharaeteristies

has, been observecl ln the Duck l{ountaln Forest Reserve,
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¡¡here ln 1954 the ground. renalned. frozen at least in
patches und.en upland. black spruce untll nlilsunmer. ThIs

relationship between ground.'frost and. vegetatlon nay be

very lmportant on nany heavy-texturecl solls throughout the

boreaL forest reglon.

,Across the Lake Agasslz basln in the boreal forest

of the east, the publlshecL clescriptlons of the vegetatlon

ehov¡ nany polnts of resemblance to the vegetatlon of the

southern boreaL forest 1n Manltoba-Saskatchewan. Partlcu-

larly le thls true'of conlferous types. Referenee wi1.l be

r¿ad.e to only two examples. Coopenrs \J-.9t-3) etassle

iLeserlptlon of the Cllmax forest of ïsle Royale, pletures

a flr-spruce-blreh forest very slmlJ.ar to Ëome of the

.âbi e s1!!c-ea/EUf o c ogf tru,-C al1f er eo nef fa c ommunl t 1 e s I n thl s

aree., aLthough fl.ortstic d.ifferences are apparent. Fott

exanple, Thuja occid.entalls ls assoclated wlth the tr"ee

d.onlnants on IsIe Royale, whlle Taxus canjrd.ensls, 9Jlg!g,gþ
borealis, @I!Ë, aeetoeella and. other eastern speeles appear

In the und.ergrowth. Northward. fnom the Great Lakes the

floristic clifferences becone less, ancl wlth the d.e1etlon of

very few mlnor specles Hustlohr s (1955) short aceounts of

sone spruce-fir stancLs at Moose Rlver, near Janes Bal,

could. apply to feather moss ancl.

ln the southern boreal forest.

herb types of Plceg-4þles
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Having nentloneel sone of the relatlonships to ¡uest

ano east r lt onLy remalns to consLd.er the north ancl south

eontacts of the southern boreal forest. scarcely any eco-

loglcal work hae been clone northward. on the paraeozolc ancL

preeambrlan lowlancLs, althougfi rn reeent year6 a number of
frorlstle surveys of selected. areas have been oarcled. out

in northern Manltoba anCL gaskatchewanrcnlefly. by taxono-

nlsts of the Canad.lan Natlona]. Museum. It 1e known that

ln the tlnorthern boreal forest$ the lnportanee of rshlte

spruce and. aspen ls much neclucecl reLatlve to the ro1.e these

speeles play In the southern boreal forest, and. aleo that
there le a neclproeal lncrease ln the lnportance of blach

spruce, Jack plne and. tanarack. There are Lnd.leations too

Ln the lnventory neports of the Provlnclal Forest Servj.ces

that paper blrah ls generally rnore abund.ant than aspen on

the precarnbrlan shleld., and. that fIr ancl balsam popla:r are

relatlvely uninportant constLtuents of the vegetatlon.

0n lte southenn sld.e, the boreal fonest ls frlnged.

by a belt of aspen woodland. ¡rhlch ls flrst a contlnuous

forest and. then, nearer the pralrlee, a grovelanil on park-

lancL lnterspersecl wlth grassy patches. îhe aspen wood.landL

has been stucLled. ln Manltoþa by Blrd. (1910) and. ln Albenta

by Moss 1J.932). From these published. papens as well as

fron personal observations, 1t ls olear that the aspen

wood.lancl 1s cl.osely relateil fLorlstJ.cal.J-y to the poplar
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stancls of the southenn boreal forest, although d.rffenlng
from them ln the relatlve lnclclence of oertaln second.ary

plant speeles. A conparlson of the speeles tal.lled ln
twenty-four aspen sta.nd.s ln the southern boreal forest
proper wlth thoee taIlled. ln slxteen stand"e eouth of lt
hae lnd.lcated. that ln the aspen wood.land there are onry

a few charaetenisti.c specles. ExanpJ.es of these ar.e:

Synphori.carpos oceld.entalle Snilax lasloneuratyrola elJ.iptlea Rhus radlleans var.
Asten laevls nydbengil
Thalictrrrm ilasycarpun Corylus a¡nerleana
.Anemone rlparla Vlbiænun lentago

Probably more d.lstlnctlve ls.the absence or conparatlve

rarlty of speci,es whLch are oommon ln poplar stand.s to
the north. Exanples are:

Connus canad.ensls Llnnaea borealls var.
Petasltee palmatus anerlcana
]fertgnsia panlculata calamagrostls canad.enslsMttella nud.a Prunus pensylvanlca
Rlbes trlste Shepherãta ðanad.ensls

ïn a general and. none too exact senÊe the southern

boreal fonest can be envlsaged as an lntergrad.e between

the northern bonea]. (conlferous) forest and. the aspen woocl-

land.. Many of lts conlfenous stand.e rolth thelr lon herb

and. moss vegetatlon show a ma.rked. elmltarlty florlstleal-Ly
(and. presumably ln structure also) to northern types,

whlle the olose afflnltles of lts shrub and. taLl herb hard.-

¡¡oocL types to those of the aspen wood.land. have Just been

mentloRed.. A funthen interesting conparlson or analogy can
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be mad.e between sueeesslon foLlowlng flre on upLand. sltes
ln the southern boreaL forest (poplan + pop1an-spruoe ->

spruce) and the zonatlon fro¡u south to north of aspen

wood.Land., llMlxeclwood.slf , ancl coniferoue forest.



25L

VÏT

A, GMüTfr.At DESCR]PT]VE SCHM4E FOR FOREST VEGETATTON

The ta.sk of d.escrlblng vegetational eonnunltles ls
not easy. The investlgator ls confronted. wlth the faet
that no two stand.s are exactly allke; varlabiltty d.ue to

vegetatlonal d.evelopment ancL slte dlfferences oocürs on

every hand.. Usually the method- followed. ls to ct-escrlbe

selected^ llrepreeentatlvelr stande (ae has been cLone ln the

prevlous chapter) fu1ly aware at the same tfne that no one

w111 encounter ln the fleld. the exaet eond.itions cleserlbed..

Fron the study of geveral hund.red. stand-s, the r,urlter has

selected. for cleserlption those forest oommunltles $fuleh

he belleves lllustra,te the range of tnterplay of th¡ree

varlablesS site, specles conposltlon aniL suecesslonaL

status. .&t the same tlme an effort has been mad.e to cleflne

comnq¡¡1trles wTrlch, due to the recurrence of simllar hls-
torlcal. clrcumstanoes and. slmllar site patternlng, shoÌr

general slmilarities of composltlon ancl stru^eture. These

are the d.eflned. forest types. Stll-I, muerr of the vegeta-

tlon has of necesslty been left out, anil a great nunber

of lntermed.late and- varlant commr¡nltles remaln und.eserlbei[.

It wou1d. be very useful, partlcularly to the practlslng

forester, to have a general cLescrlptlve scheme that oould.

be appIled. ln the fleld. to each ancl every stand. encountered.,

ancl in the followlng pages such a scheme for use ln the

southern boreal forest ls outLlned..
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The attirlbute of vegetati.on nrhrch lend.s ltserf most

read.lly to d.escrlptlon ls physiognomy (Ðu Rietz, JgliL;
Da.nsereau, 1951) and. a comparlson of the structure of the

forest und.ergrowth ln varlous stand-s durlng these stud.les

suggestecl one very helpful approach. '[dhere sltes are

nelther extrenely dry nor wet, the rrnc!.ergrowth of ploneer
forest stand.s (popla.r, blrcfi, or even plne , &t tlnes)
characterlstlealry shows a high proportion of tall shrubs

and-/or talI herbs. Tn marked- contrast is the clean forest
floor und.er pure spruce or spruce-flr stanils, chara.cterl-

zed. by mosses ancL Low herbs. Tt ls Interesting to note

that lf a 1lst of the forest flora from non-extreme sltes
ie d.lvld.ecl lnto three groups on the basls of helght a]-one

as foll,ows--ta11 shnubs and. herbs (hlgþer than three feet
and. one footr respeeti.very), ned.lum srrrubs and. herbs (one

to three feet and. four lnches to one foot), Iow herbs ancl

mosses (generally lor¡er than four lnches)--then the speoles

ln the tall and. low groups are precisety those whLch stanel

out in d.ecliluoÌts forest tpoplar) stand.s and" in eonlferous
(chlefly Épruce) stand.s, respectively. Íhe mld.d.Ie group

is not so speclfic as to cover-type preference, lts
species characterlzLng many klnd.s of stand.s.

The prlnclpal factor contnolllng the structrrre of

the und"ergrowth ls llght, fon although ternperatÌ,rre, root
conpetition, lltter acer¡mulation, and. other solL



253

charaeterlstlcs exert a subsld.lary:'effeet, their maln

lnfluence Is on conpositlon rather than on stratiflcation.
A poptar canopy al-J.ows much more Ilght to penetrate to the

forest floon tban d.oes a spruce canopy, conseqüentJ-y talL
shrubs are able to flor¡rish und.er the forner br¡t not und.er

the latter forest. In a comparable way, an open stnatun

of taJ-l shrubs may allor,r talI herbs to survive, wh1le

a d.ense stratr.¡m ellmlnates all but the ¡aost toLerant. Tt

is a falrly sound. generali.zatlon that the rel.atlve helght

of the forest mc!.ergrowth species bears an lnverse rela-
tionshlp to tolerance, slnee plants of low stature must

be ad.apted. to shad.e Ln ord-er to survive. For example, the

serles: Coryl,J¡s cornuta +A,ra]la nr4d.1ca.u11g + Cornue

c!¿nad.ensis + 0al1lergoIrella schreberi (tall shrub + talL
herb + low herb à moss) fs cJ.early one of lncreaslng

tolerance to shad.e. ,

In oriLer to lLLustrate the change In vegeta.tlve

structure wlth lnoreaslng shad.er êtr ana,lysls was mad.e of

the comparative cover-abundanee of the shrub, herb r and",

moss layers ln stand-s representatlve of the suoeesslonaL

senles: poplar - pop1ar-spruce - spruce-poplar - spruce.

The cLata were ilrau¡n from 40O mlJ.acre qr:adrats examlned. 1n

20 forest stancLs on fnesh and. molst sites, Flg. 39 shows

the caloulateil peroentage of total cover that the varlous

layers contrlbuted. in this particular sa.mple.
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Fig, 39 " The rela.trve cover-abund-anee of ti're und,ergrorr,th
etrata, Ln mature sta.nd_s of poplar, poplar and.
Ëpruoe, and_ spruceo

MÐII'I.I SHRUBS

lTlote that the pereentage af eover contrlbuted. by

tal1- shrubs d-eereases stead-ily from poplar through míxed--

wood- to Épruee stand-s, while the peycenta,ge of cover

contrfbuted" by mosses rlses a'bruptly as mixed. ç';tand.s ehange

to sprLlce. Note a.lso t1naf, the eover-ebuncl"anee of talI
herbs is ínverrely relatedl to that of ta"Il shrubs in the

poplar anil poplä"r*spruee eomrnun,-tíes, reÐ.eÍring a high

point 1n the latter, ivledium shrubs.deerease sïowly frorn

popJ.a.r to sÞruce, Ëome few belng very perslstent even

where líght intensÍty is very lor'i, o^{,n c Ylburnr:m gúqÅg

a.nil" 4i..[e$- spj?" ]ierbs of med.ium rlelgrrt have their best

25+
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d-evelopment in mlxed. stand.s. The low-herb stratr¡m Is
strong ln aL1 communltles, particularly in the m3.xed.;

its conspleuousness ln spruce stand.s ls d.ue to the abeence

of the hlgher, herb and. shrub strata whlch tend- to conceal.

it elsel,rhere.

A seconiL feature useful ln d.escrlbing stanÖs ls
found. in the relatlonship between the forest plants and. the

so1ls whLch support then. In. so far as slngle soll factors
can be separatecl fron the envlronmental compJ.ex and. treated.

as rrcausesfr, soiL molstr¡re ls probably the most lmportant

mod.lfier of conpetltlve ablJ.lty ancL growth, and. varlatlons

ln noisture regime ane always refLected. ln varlatlons of

vegetation, To d.etermLne the molstrlre reglme of a site ls
not always easy even after the tlme-eonsr.mlng exa¡sinatlon

of the complete soil profiLe. Topographle posltlon ancL

textr.rre of mineral material are freo¡rently good. lnd.icators,

a"s also are plants when their hablts are sufflciently
und.erstoocL.

In 1p4!, after two years of ffeld. work ln the Cre-

taceous Hil1s area of the southern borea"I forest, a tenta-

tlve table was cLrar¡rn up ranklng many of the speeles on

a four-point moisture-preference scale (Rowe, l-95CI). Sub-

seo,uently, ad.dltional observatlons mad.e d.urlng the eourse

of these stud-les und.er varlous cond.itlone of qhyslography

l.ed. to a partial revlslon of the table, and. to the use of
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flve maln molstr¡re groups: Dry (inolud.lng Very Dry),
Fresh, Molst, Very l{olst, and. ïtret. The plcture whlch

has grailua1Iy been d.eveloped. of the molstur.e preferences

of the common forest specles, relatlve to one another,
provicles a means of Jud.ging the molstr.¡re relations of
particular stand.s.

Uslng these tr¡¡o features, strueture of vegetatlon
and. moistness of slte as lnd.lcatecl by the species present,

it ls posslble to eharacterize every forest stand. wlth a

short d.escrlptLve eplthet as was d.one, for exanple, lri
the tables d.escrlblng particular foreet eommunltles ln the
prevlous ehapter. consid-erabLe information on d.ensrty and.

sllccesslonal status 1s conveyed. at the same tlme. Mentlon

of the "dry, 1ow grass-and.-herb tyBe" lmmed.lately calrs to
mlnd. the open, llmby stand.s of plne or spruce vrhlch ploneer

on excesslvely drained. solls, Just as the rmolst moss type',

suggests the d-ense, comparatlvery stabLe stand.s of Epruce

or spruce-flr on flats and. lower slopes. lfhen cLeserlblng

stànd.s ln thls generallzed. manner, the na¡nes of the clo¡sl-

nant trees are always lneluclecl.

Note that the oharacterl zation of stand.s accord.lng

to structure of the und.ergrowth stresses what is partlcu-
larJ.y evid.ent to the observer I s êïe. lhus a rltalJ. shrub

type" nay actually Lnelud-e tal.I-herb and. low-herb strata,
although these may not be mentloned. because they are not



read.l].y seen. Tihêre two or

the d.escription can includ.e

molst, tall-si:rub and. moss

banksiana/4I"gË crisþa-qeJ1lergonella schreberl) .

The Vegetatlon Tab1g

As an alrL to more exact iLescrlptions of plots and.

sta.nd.s partlcu3.arly l.n the forests of the Rld.ing antl Duck

Mountains, a f1elo sheet Tras prepared. on whlch the comrnon

fonest species l¡Íere located. wlth reference to helght on

one co-ord-inate axls and. to molsture preference on the other.
rn uslng thls field sheet the lnvestlgator checks off the
plant speoies whi.eh oecur on the area belng stucLled., noting
as hreLl the promlnent stratum or stnata whlch eontrtbute
to the physiognony or rr1e6¡rl of the stand.. Relevant notes

on envlronnental faetors (soil, topographlc posltton, aspect,

etc. ) are also taken. TabLe )OH(IX shows the vegetatlon
part of the fleld- sheet t &Ê revised. after one sTJrltmerls use,

r,flth the relatLonship of tree specles to molsture graiLient

lnilleated, at the top of the page.

ït should. be lnmed.lately enphaslzed. that the positlon
occuplecL by each specles ln the table iloes not represent

lts onl.y posslb1e nlche ln natural communltles. Consld.er

the vertica] scale: fron top to bottour of the page are

llsted. talI shrubs (nore than three feet talL), medlum

shrubs (one to three feet tall), talI herbs (more than one

t
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more strata are eonspicuous

then all, for exanple, llthe

type of plne forestrr (.tl4us
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VEGETATTON TABLE FOR

The species are arranged. by strata ln the vertlcal
Species having J.ltt3-e ind.lcator value so far as noisture
types are markecL with an asterisk.

THE SOIUTHERN
. ¡.j

.:.t l

ilimènslon, anc by
is cono,êFfl€cl are

BOREA^L FOREËT

molsture preferenee 1n
unclerJ-lneil, and. species

the horlzontal
charaeteristic

climenslon
of conlf.erous

VMY DRY AND DRY FOREST
xerophytle specles

FRESH FOREST
]rero-mesophytic speel es

UNIST FOREST
mesophytlc speclee

VERY MOIST FOREST
meso-hydrophytlc spec ies

l{ET FOREST
hydrophytic species

Larix lariclna 

--å

Pinus banksiana

Picea glauca

(- r,':ii"':''- i BetUla papyrlf er"aVEGET.ATTON
STRATA

TALL $TIRUBS

13 ît. plus)

MÐItllvl $HRUBS

(1 ft. to 3 ft,

Alnus crispa
Elaeagnus commutata
Salix hunills
Shepherdla canailensl s

-Õaaa

t l{uctsonla tomentosa
Junlperus conmunls

Anelanchler alnifol-'la'':
Coryl us cornuta
Prunus pensylvanlca
Prunus vlrglnlana

'

atoo

Diervllla lonlcera
Rosa aclcularls
ffin-nphõ?l@lbus
Symphorl earpos oecid enta-

]-is
t Vacclnil:n myntilloid.es

Acer negund.o
Cornus stolonlfera
3a1ix bebblana
Sallx d.lseolor

Alnus rugosa
9alix petiolaris
Salix pyrifolia

óroo

And.roned.a pollfolia
Betula glanclulosa
Chanaetlaphne ealy-

cuLata
Kalmla pollfolla
Bl¡a"mnus a1nlfolla
Rlbes huilsonlanun
Rlbes lacustre
Splraea alba

.. o. . o o ¡ o i t i..o |iÌ-o !."o-l-.1 ..

Arnlca chamlssonLs

€ ' ,: , :ì Populus balsamlf êFa

Flcea marlana;riì

ao.a

Leclun groenlancller¡m
Lonlcera lnvolucrata
Lonleera villosa var.

solonl s
Rlbes glaniLulosun
Rlbes hlrte11t¡ut
Rlbes trlste
Rubus lclaeus
Viburnun eil.ule

t t a a o a . . c . ...1 a t . . a : ? o . . .

, Anemone canad.ensis

+

Agastaehe foenlouhm
Anenone eyllnilrlca
IÍedlysarrrm alplnun v&re¡,, Apooy,rrli$
.,,qf$þ¡le&nUE, ', . .- !-{r_^''lr.:,.f€+ü

Il'leraelum eanaclenge , ..;*úla1$aIlleraelun canailense .åna].La n@ç$ü@åÍgì[1s '1' '

iatrr-yrus veÊos'ûs -r¡tt-'- .:

tll.i-rrn unbe11átÌrn ' -." ' ' p$æe ',Ë,U¿¿uÍèêrpwr
--- ^P o t ent f ltA * êr^. $r ta

Asten umbellatus var. .Agter Junciformis
Aster. punlee,ua.,. ';
Qirs:l.un mutfoun..
Eupatorlr¡m naeulatum

Sãnreùïä, mai,i'1anflle. a_ 1,,Thall c trr¡m venuilos|$i;t¡i
l ¡

tl

ii

Ileraeler¡m, BSNIEIleraeler¡m, BeNlEqm' Inpatlens eapensle
Ptenetls peasylvanlqa ;. Petasltps saglttat. Petasites saglttatus'Pëtasites vltifóLius, Solid.á-go gigântea' ' PèTasltes
Thallctrun,: clasycarpun slum suave

'Populus tremuloliles

Acer spicatum
Sorbus cLecora
Vlburnr¡n trllobr¡m

iI,onlcera cLiolca var.
glauoescens

Urtica eracills
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l ÐIlrM Hm.Bs
AND GRAggEg

(4 ln. to I ft. )

Polenf ll.l.a _argula

Achl11 ea' -rr]. 
"r"llrrmAster laevls

Astragalus alpinus
Astragalus strlatus
Erlgeron gIabellus
CastilleJa nhexifolla
C onahdra p'aIlid.a
Elymus innovatus
Equlsetìrm hyenale
Gentlanella anarella
Habenarla bracteata
-Heuehera richarclsonll
Melanpyrum llneare
Oryzopsls aeperifolia
Poa lnterLor
Polygala senega
Rud.beokia. hirta
Sollctago nenoralie
ZIzLa aptera

aa.a

Antennarla campestrls
Antennarla petalolilea
.Aro to etaphylos uva-ur sl
Danthonia splcata +
Houstonia longlfolla
Festuea ovlna
Junlperus horl zontalis
Lyc opod.lum c omplanatum
Oryzopsls pungens
Po1ygal.a pauelfolla
Slbbald.iopsls

trlilentata
Solidago nlspicla
Splranthes gracilis
Vaccinlum caespitosun
Vlola aclunca

frâtnyrtrS OOflrOJ.eUCuS
Sanióu1a marilancllca,
Tha11ctnt¡* vent logùti+,- -

.. .'J"" rr',

Lotf
AND
AI.{D

H}:RBg
GRASSEg
SHRUBS

'. " j, l.'

Aqull-egla brevistyla
Aster cillolatus '

GffirõFffiããlãdu:-.ata
Corallorhiza striata
Galium septentrÍôñatr e',.
Prenanthes alba i.' ;.;i.;1

Ëcnl zacnne purpuras,cen s
Snilacina stellata '

Vlcia amerLcana ,¡,' '. i:, .

Vlola rugulosa .:" .i, , 'l';

(Lees than
4 in.)

Bromus "r;r;;""Mertensla panlculata
Osnorhlza ob.tasa
Petasltes palmatus

MOggEg AND
trcÏi${s

FraEarla viretniana
Lyeopod.ium obseurUm
Maianthemum canecl.ênse

f !ere5 aa pensy¿vs,nr.qa
Solid.ago glgantea'
llrall c trrrm clasycarpum
urti.ea 

ï::"'
Dryopterls crlstata
Dryopteris dlsJuncta
Dryopterls splnulosa
Geocaulon ]-ivlclt¡ul
Habenarla hyperborea
Lysfunachla clllata
Poa palustrls
Valerlana septen-

trlonalis

Ceratoclon purpureus
+ C1ad.onla rangiferlna

Polytrlchwn pi1lf err¡n

var. lnterius i:
Pyrola asarifolla
Pynola secuRcla ¡.

i0arex cleweyana
0bpt1e groen3.and.lca
,Corallor]nj. za trifid.a
Cornus canad.ensis
Fragaria vesca
$ood.yera repens
Linnaea borealls
, var. americana
Lyeopod.]¡:m annotlnum
Moehringla lateri-

Iíet8gaú_s.s sag¿ û.ûaìu uF¡

Pêtasltes vtttröTÏus
Sl-r¡m suave 

.

oaaa

Ca1tha palustrls
Equlsetu¡n arvense
Equlsetum pratense
GeUm macrophylh¡n
Geum rivale

:i, ' r flora
-. Monotropa unlflora
. + Pyrola virensI Rubus pubescens

. + Trientalls borealis
+ Vacclnirrn vitis-, iclaea var. minu6
+ Viola renifolia

+
+

Lathyrus palustrls
Mentha arvensis
Parnassla palustrls

var. neogaea
Seneoio pauperculus
Stachys paluetris

Clrcaea alplna
Equlsetu$ Ëcirpold.es
Galil¡n triflorr¡m
Gaultheria hlsplclula
Habenaria obtusata
Ilabenaria orblculata
Listera corctata
Mtte]-la nucla
Moneses uniflora
Ranunculus lapponlcus

+
+
+
+

+
+

' ¡ .;,1 
-.....,';:. ,1i,. ..:,::'ririì;i,'1.';,..',

..+ Ca1llergonel]-a''''
i '. 'onhvnc?rerf
I 9V¡4- V vV¡-J

[- 
+ DLcranus, .rug.g.sqeI Eurhynchlue strlgö-

sum
Eurhynchlun cllver-

slfollum
Peltlgera spp.

Canex capillaris
Carex d-isperma
Canex gynoerates
Chrysosplenlu¡n

loense
Drosera rotund.lfolla
Gallum trifld.um
Ranuneulus abortivus
Rubus acaulls
Rubus chamaemorus
Smilacina trlfolla
Stellaria longlfolla
Vacclnlup oxycoccus
Vlola nephrophylla
Vlo1a palustrls

+
+

+
+
+

Ilyloconlum splend.ens
H¡rpnr:n crlsta-
,.rcg;gtrensie

ttrüidiun recognltum

Aulàcomntum patu¡il¿
Canptotheeir¡n nf tehÍt
Clinaelun amenicanúm
Drepanool-aiLus, ::''¡

uncinatus
Mnlum cuspld.aturn

+ Sphagnurn spp.
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foot tall), mecLlun herbs (four lnches to one foot ta1l),
low shrubs and. herbs (less than for:r lnches ta11), and. the

moss and Llchen layer. Obvlously there are nunerous plants

whteh can take thelr plaoesr e,ccorcLlng to growlng concLt-

tlons, trr more than one of these arbltrarily d-efined. strata.
The aim has been, holnrever, to make the scal.e conforn as

closeJ.y as possible to the average physlognomy of the'vege-

tation as observeil ln nurnerous fo¡-est stand.s throughout

the eastern part of the MlxecLwoocl Fonest $eotlon, and. in
most cases 1t has not been difficult to cLecld-e Ì,ùrere any

given epeeles should. be placed.. More lnportance has been

attachecl to the posltlon of the vegetatlve follage than to

the flowerlng parts, aniL- specles such as Elymus Ånnovatue,

Aster clIlolatus, and. Mertensla panicu].ala. whlch 1n

fJ.owerlng extenil lnto the ta]I-herb layer, are neverthe-

l-ess ranked. as mectlum herbs.

The position of a species nelatlve to the horlzon-

tal moisture-preferenee scal.e 1s not meant to be lnterpreted.

in a hard" and" fast way elther. P1ante of wlde tolerance

nay be found. ln al.l sorts of communitles, from dry to'iaet

sltes. However, moet of the speoles exhiblt a preference

for one moJ.sture reglne (thelr lrapparent optiraunlr) over

others, reflecting this preference ln greater abund.ance

and. vigour, and. lt ls expeclient here to plgeon-hole each

accord.lng to the molstrre column of closest flt. Intenslve

f
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stt¿d.les would. make posslble the subd.ivlslon of molsture-
preference classes, as the finer responses of specles

relative to one anothen ¡rere d.lstlngulshed., but for present

purposes a flve-point d.lvlsion of molsture grad.lent ls
consld.ered. ad.equate.

The sampllng unit ln forestry work ls usually a one-

tentb- or one-flfth-acre plot. 0n such linited. areas,
partlcuJ-arly when cover-type and. slte cond-itlons are rela-
tlvely homogeneous, 1t has been found. from quadrat stutllee

that 40 to !0 specles of minor plants are usually present

(plus a number of raren bryophytes and- J-lchens ruhlch are

not consld.ered. here). trühen these specles are cheeked. off
on the table, a certain soatten pattern ls obtalned. iLepend.-

lng on tbe nature of the overstory, sucoesslonal stage of

the conuiunlty, and. the molstness of the slte. It is often
qulåe apparent from the presence pattern thus obtalnecl. that
the welght of the comnrunlty ls concentratecL ln a partlculan
part of the tabte, and. this faeilltates the che.racteriza-
tlon of stand.s by physiognomy and. molsture regLme.

Table )CffiïX can be lnterpreted. as a general

d.escriptlon of many communltles, lnd.lcating e.s 1t cloes the

pnobabllitles of certaln plants enterlng lnto the eonsti-
tutlon of the vegetation ln response to envlnonmentaL

variatlons. Ït represents an attempt to come to terms both

wlth the lmporta.nt fact that a segregatlon of specles
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occurs ln nelation to grad.lents of light and- molsture,

and. with the corollary that ecol-ogleally slmllar specles

may repJ-ace one another on equlvalent sLtes. Tt suggests

ln a very broad. way what nay be expected. so far as frorls-
tlc eonpositlon ls concerned. und.er varlous d.egrees of
crown closure a.rid. soil nolgture.

one lnportant er:allflcatlon ls necessaryó The table
places together all species nhlch are someTdhat simllar rn
helght, growth. habtt and. moistr¡re preferenee, but thls
d.oes not mean that they ere necessarl1y ecologlcal equl-
valents or even that they are founò" together 1n na.ture.

To further reflne the taþle for d.escrlptlve purposes rt
wouId. be neeessary to raark those species ¡rhlch comraonly

oeeur together, thus suggesting nore exactly the probabLe

coroposltion of communitlee und.er partlcuLar cond.ltlons of
cover-type and. slte. .A rather broact d.ivlsion has been

mad.e ln the table by ma.rklng wlth an asterlsk those specles

whlch arerlargely conflned. to conlferous forests.
The table also lnd-lcates somethlng of the cLevelop-

mental trend.s ln forest eornmunltles. The course of
suecession on many upland" sites fron poplar or pine to
spruee ( or to spruce-flr) is narked. by a d.lminutlon of
Llght on the forest fLoor. As prevlously mentloned., the

pioneer comrnunltles are characterized. by an open canopy

v¡Ïr'i-ch a].lows tal} shrubs and- talL herbs to flourlsh beneath
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(provi.d.ed. that moisture and. nutrlentË are ad.equate). The

more ad.vancecl. communlties--the whlte Êpruce (or whlte

spruce-fir) and. black spruce--wlth their oloser canoples

nake cond.ltlong unsuitable for sì.trvival of alJ. except the

most tolerant und.ergrowth: the noÉses and. lot¡ herbs.

T¡flth some exceptlons then, whlch ane nentloned. below, the

top haLf of, the table contalns the specles chara.cterlstic

of ploneer open forest types, while the lower haLf con-

talns those species characteristic of the coniferous types,

nany of whlch stand- farther along ln the succeesional

serleÊ. The except.i.ons occur ma1nLy ln the Dry column, ancl

nany of the J.ow specles of d.ry sltes are lntolerant of

much sfrad.e. As an exanple, @ uva-rrrs1 ancl

Slbbald.l-opsls tIåÊenÞta, both low shrubby lrhea'thrr plants,

are often found. formlng a carpet in d.ry open plne typest

but they are aþsent or at least very rare lrilflere the shad.e

factor 1s hlgh. Other exceptlons to the generallzatlon

s.re exenpIlfi.ed. by the shad.e toLerance of sone med.lum

shrubs such aÊ @ ed.Srle and. Rosa a.clculgfrÅs, and. of

some tall and. mecLlt¡n herbs such as Ara119 !Ilêi93!4!9, and

Petaglles palgatus. '

The most toLerant herbs of the forest are those

llsted. as 1oÌr herbs ln the Fresh, Molst and Very Molst

colunns. Some of theSe specles oocur ln communlties of

popJ.ar or pine where they grow und-er the ta.l-Ler shrubs
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and. herbg, and. thetr promlnence in the d.enser eoniferous

sta.nd.s ls a result of the shad.lng out of tfie hlgher layer
conmunltles !ûrieh coneea"led. them ln the earller sucees-

slonar communlties. Flg. J! illustrates thls very well.
0n the other hand, certarn of the low herbs shohr a hlgh
fld.elity to spruce andL flr stani!.s only.

TLre mosses are the nost tolerant of all specles,
guccessional d.evelopnent from the rnore or less open ploneer

sta.nd.s to the close conlferous forest is ¡aarkecl by an

i.ncrease ln importance of thls loweet layen conmunlty,

cuLminatlng ln the pred.omlnantly noss type. Mentlon has

been mad.e of the speclaL forest com¡aunlty whlch ls d.is-

tinctlve because of the vlrtual a.bsence of any uncLergrowth

specles: tne rrneetLle cover type" (Moss , LgDSl . Need.le

cover 1s malntained. und.er iLenseJ-y stocked. conlferous stand"s,

urhere J.lght ls of Low lntensity and. root conpetltlon ls
presr.rnably of high lntenslty.

It ls worth pointing out that the pnomlnent stratum

of the uniLergrowth ln nlxedL and. coni.ferous stand.s ls
a falr lnd.ex of stocklng or stand. d.ensity, and. ln many

cases lt ls posslble to lnterpret shrub types as lnd.lca-

tlng und-erstocklng, and. need.Le cover or ¡no6s types as

lnd.leatlng overstocking.
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FoIest Vegetatlon Types

A srrort outllne of some of the commoner forest
conmunlties of the southern boreal fonest rpl3-1 now be glven,

by'way of surnmary of the preced.lng chapter, uslng the

physlognomy and. ¡aolsture scheme. The serles of communl-

tles, from shrub-layer pronlnent to rnoss-layer promlnent,

w111 be taken up und.er each molsture cla"ss, Ttrlth bnlef

mention of some of the typlcal specles participating.

(1) The Very !ry and. þ¿ Ëeries of forests, occurrlng

on excesslvel.y dralned. solls, are characterized. preclonrl-

nantly by low, grass-herþ-shrub vegetation und.er Jack pine

or white spruce. Exanples are the low-heath (.Arotoetaphy-

lg.g) plne types on sand. p1alne and. clunes, and the pralrie
or "pu"kn types (Festuga-$æopyrog) on gravelly outwash

on on the beach rld.ges of post-glacla1 lakes, these latter
types being the result of recent lnvasion of prairies by

spruce. Hlxceptional-ly dry sltes carry consielerable

Clad-onla Êpp. r usual3-y und"er plne a3.though sometlnes und.er

spruce. On sligntly less d.ry sltes a fen exa^nnples of tall-
shrub plne commr¡nitles have been seen, featurS.ng Alnus

crLspg and. (ln one plaee) $allx hri¡nllls. In the Nlsbet

Forest Resenve, Saskatehewan, there ls a renarkable dry-

nerb type of plne stand. with an und"erstory of Ths¡rnope_1F

rhombifolia (Nutt,) Riehard.s, a legumlnous herb.
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Posslbly the most frequent speotes ln the Dry Berles

ls the CorclllLeran gpass Elymus lqnogatus, whlch ln asso-

clation wlth arctostgphyloÉ uva-ursl, Ëlrepherd.ia canad.ense

and. numerous specles characteristic of senl-open wood.land.,

forms a characteristic ground. vegeta.tlon on appropriate

sltes und.er plne, aspen and. spruce forests from western

Manltoba to western ALberta.

(2) The J''resh Êeråeg on well-d.ralned. soLls lnclud.es

many shrub and. herb types, while moss types are uncomrnon.

Tree specles are malnly Jack plne, whlte spruce, aspen,
'blrch, plus thelr mlxtures. 9gryIgg cornuta is a ssmmorr

tall shrub in the Fresh Ëeries partlcular1y along the

southern pqrt of the Mlxedwood- Seetion, while on the

platea.ux of the Crete.ceous Hllls and. .ln the northern d.is-

tricts, 41rc cri.spa becomes promlnent as Coryh4g c!-ecIines.

Other taII sh:rubs--!ryry I$!Éana, 3. Ben_syhranlca,

Crataegug chgrsocarpa a"nd 4mela.ncþler glnlfolla--charac-
terlze nany aspen, pine and" spruce stand.s, often ln
assoalatlon wlth CoryIEÊ. Med.lr¡¡n shrubs whleh eometfunes

contrlbute a well-cleflned. stratum to forests of plne or

poplar are Vacci,nlum'myrtl4ol.d.es and Dlervllla þI!9Ë.
The absenee of shrubs, whether d.r¡e to a faJh¡re of

lnvaslon aften cl.estructlve flres or to the ellmlnatlve

aetion of a closlng canopyr üâÍ allow herbs to come to the

f ore. Common tall herbs formlng pure d.omlnant strata und.er



266

poplar, plne, spruce, or mlxeclurood.s are Aralla nud.lcaullg

and- chq,maenerlon splcatum., assoclated. rn trrrn wlth Actaea

rub,l'a, Dislrorr.¡s'l trachl¡carpu¡n, Apocynu4 agflrosaemlfollun
ancL vlola rugulosa. und.er d.ense canoples, partlcuIa.r1y

where spruce d.omlnates, low-herb types ane prevalent.

.a la]rer communlty of l{alanthegum canad.ense var! i4tenlus,

Oryzopsis aspenlfolla, plus cornus egnad.enslê and. Rubus

pubescens ls usual in such clrumste"nees.

13) rn the MolqE serie€ (soils only moderately dralneit)

alL layer corununities nay beco¡ne pnomlnent in associatlon
T,rlth varlous nLxtures of all tree specles. Idhere the
forest stand.s are such that consld.erable llght penetrates

the canopy, talI sfrrubs often play a prlnary role ln the
und.ergrowth. ïn the eastern part of the Mlxeclwood. Forest

$ectlon, partlcularly ln the cretaceous escarpment area,

Acer spieati¡n ls a chara.cterlstlc shrub und.er etaniLs of
aspen ancl aspen-spruce. 9gËÊgg cornuta contlnues to be

abunitant but wlth it appear Vlburnu¡n triJS_Us ancl scat-
tered. Ëorbus d.ecora. $imllarly .Ara1ia nr4xigAg]-lg and

Ohanaenerlon .ggþ.g@ are common ln tall-shrub types

although their associatlon wlth more mesophytic specles

such as 9o11dago 19p!@, Mertgnsla paniculatq, Petasttes

F$rgarlg virglniana, Gallum septentrlongle.

palmatuF and. Hega.cleum maxlnum ls slgnlflcant of a trencl

to¡n¡ard. the molster than fresh sol}s.
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In coniferous stand.s, a low-herb vegetatlon ls
usual, with a high percentage of the cover contrlbuted. by

Corngs canad.ensisr !Ls@,å iooreall.s va?. a.nerlcana, Vi,glg

renifolia, Sl!el1,q nud.a, Rubus pubescens and. Petasltes

qalmatls. Illhlle the herb type of und.ergrowth ls common ln
young conlferous stand.s, the feather noss stratum apparent-

ly d.evelops only with age and. is rarely present until
stand-s are nore than 70 yeans o1cL. The d-evelopnent of the

forest moss floor ls accompanled. by the appearance of such

specles as Trlentalls ÞËg!!9,
vlren$, ln ad.d.ltlon to the other

prevlous stage of d-evelopnent.

t4) The Very Molst Serles on lmperfeotly d.ralneil solls
lnclud.es many physlognomlc types. All tree speoles enter

into the posslble cover composltion, although Jack plne

and- tama.rack are relatlveLy unlmportant.

The tal} shrub whlch characterlzes many stand.s of

aspen, balsam poplar and rrhite spruce ls Cornu_s _E@@!€-gg!.

SaI}ë specles aLso contrlbute to the tall-shrub stratum,

partlcularly on burnecL-over areag. Med.ium-shrub types are

frequent, wlth Vlburnu¡a g$g!9, Rubus lcLaeue and ELÞgÊ spÞ.

particutarLy lnportant ln matr¡re and. overmature eonlferous

stand.s. Calamagrostis canacl_ensls wlth Aster r¡nbellatr¡s var.

gþ988,, AIt-emone canad.ene¿ls, 9!g,g Igrtlfolla, forms a d.is-

,tlnctlve tall-herb stratum 1n some open poplar and. poplar-

Good.yera reþenË and. PyloLa

1ow herbs present In the



268

spruce forests. Pterg-tls pensylvanlca and. Athyrium fillx-
4emlna e.re sonetimes prominent on very nolst al.Luvium.

In the cloeer spruoe and. gpruce-flr stand.s, herb
types featr¡re the same specles as in the moist serles,
but Equlsetug speeles begln to appear, wlth c_ircaea gÞ!8,
Geocaglon I1vld.uur, DrJropteris spp., IÍabenariq spp. A moes

stratwn forme early in the rif e of euch stand.s, ancL the
olcLer forests almost invariably strow a &ore or lees con-

tinuous carpet of }lyloconium splend.eng wlth cg4iergonella
schreberi, Dlcranu¡n rugoslun and. H.vpFum erl$ta-eastrensiÞ

t 5) The lÍeÍ geriee on solrs of poor dralnage and. hlgh
organle eontent inclucLes forests oomposecl chlefly of r^¡hlte

and. black spruce and. ta.marack. The r-atter rs the speelée

most tolerant of excessive eoiJ. moisture, hence lts
ploneer role ln the forest lnvaslon of peats. 0n the

flrmer and. sllghtry drler peaty d.eposlts, fonmed. ln areas

of stagna,tlng grouncl water, black spruce is the typleal
tree. Tühlte spruce shows a tend.ency to colonlze nuck on

fen eoils nhlch are apparently forned. under the lnfluenee
of varLous cond.itLons such as alkarinity of substratum,
grass and. seclge vegetatlon, and. movlng ground. water.

The comrnonest tal-l-shrub type ls characterlzecL by

Arnus rugosa, assoclatecL usualS-y wrth tamarack ancL white

spruce. TalI SaLi.ë species are not unconnon ln the Wet

senles, but their lntolerance to shad.e tencl"e to recluce



269

thelr slgnlflcance speed.lly ln the physlognony of d.evelop-

lng forests. The nedir¡m-srrrub types of black spruce a.re

well known, partlcularry those characterlzed. by Led.rr¡l

sroenland.lcr¡n, ChamaecLaphne calyculata, 
. 
KaLnla po].lf olla

and. And.nomed.a pollfolia. Wlth whlte spruoe, EÉgS, 6þp.

ry lclaeus and Rhe,nnus alnlforla ane eonmon med.lum-shrub

assoclates. TarL herbs are narely pronlnent ln stand.s of
larch and. black spr.uce, but the open varlants of the swanï)

bord.er ¡¡hlte spruce stand_s sonetlmes sho¡tr a oonsplouous

lay en of C 1r slum mutt o rm , Ast eE puni.a eus , @ suave , and.

others. carex spp, characterlze many tamanack ani!. spruce

stand.s. There 1s one read.ily reoognlzaÞle meillr¡m-herb

type ln i,¡hleh Equisetun arvense ls abund.ant. rt ls usualry
associated. with mosses and. wlth the same 1ow herbe that
appear ln the very Morst series. lfiell-d.efined. moss types

are coflrmon, wlth Hylocoralr¡m splepd.eEg, glinaciu¡n anerlcanug,
Aulaeomnlum pglustre anit Mnrun spp. on the fen ancL nuck

soils with whlte spruce and. ta^rnarack, and. Épþagnum specles

or camptothecir¡n nttens ln the tleep peats with black spruce.

Gnogps of Speoies as Indl.cators_of Molstness_of SJte

Those who are thoroughly fanillar with the vegetation
of a pantlaular reglon are often abLe to Jud.ge the molstr¡re
reratlone of any given communlty wlth consld.erable accuracy.
Unfortunately the approaeh through experlence ls not
posslble for everyone r â,fÌd. a more obJectlve nethoiL whlch all
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may use 1s hlghly cleslrabre. The vegetation table offers
some help, for lf the nolstr.ure-preference grouplngs are
soundly basecl, as the authon belleves they are, then anyone

v¡1th a mod-ere.te knowled.ge of the frora should_ þe able to
interpret the molstr¡re reLatlons of a particurar area from
the specles present. To take an artlficlal exa.rnpre, a site
supportlng Cornus stolonlferg, E{be.g hlrtellug and.

Ðryopterls crlstatg (rrvery Molstrr specles) , shourd. have

slmllar nolsture cond.ltlons to one supportlng vrburnr:n

gÈI49,, Mltella nud.a and. Hyloeonlqg splen4ens (also ilVery

Moistri species) , even though the forest cover on the two

areas nay d.lffer in quallty and q.uantlty. unfortunately

the species naklng up aetuar plant comrnunitles never fall
nicely into one moisture-preference coh¡nn as in thls
exa.mpIe, and- theref ore lt i.s d.lf flcult by lnspectlon alone

to d.etermlne r'fuat ¡aoistr¡re negime is lnd-lcatecl.

To clrcumvent thls d.iffleult¡rrvarlous nethod.s h¡er.e

tested. ln an attempt to d.erlve for any glven sample of
forest vegetatlon a single nunerical lnd.ex, based. on the
d.istnlbuti.on of the speciee as checked. on the table.
The followlng practlcal and. theoretlcal oonslc!.erations

$uld.ed. the d.evel.opnent of a rrvegetatlon molsture lnd.exrr:

(1) For maxlmum r¡sefulness the method. must be slnple--
not much more than recognltlon of the ple.nt species ean be

expectecl of those who wlll use lt. Therefore, lf posslble,
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an index must be d.erlved. from presence or absence of species
rather than fnom features such as cover and. d.enslty vrhleh
are difflcult to assess wlürout quadrat or llne_lntersect
studieso

(Ê) certain accornmod.atlng specles occupy practiealry all
habitats wlthin a glven forest d.istrlct. The broad. eco-
logical arnplltud-e of such species (here called. rtubiqulstsrf 

)

rend-ers them more or less useless as indicators. Llttre
welght shourd. be glven to them when calculatlng a ¡nolstr;re
lnd-ex, even though they may be veny promlnent constltuents
of the vegetation. Prellnlnary stud-les are necessary to
d.etermlne which specles fall lnto the category of ilubiqulstr.

(¡) Rare plants (d.eflned. as those r,,rhich ln qrradrat

studles have the very lowest frequencles and. cover-
abund.anees, or whicir ln presence stud.les ane not nead.lly
found.) should. be used. very cautiously lf at all ln worklng
out a nolsture iniLex, as the c!.anger is always present that
rnembers of thls goup are ephemeral invaclers from outsiil_e
the eomrnunity.

( 4) The ecoLogicar amplltud.e of specles li.sted. rn the
very moLst and wet columns ls, ln general, naffower than
that of specles on the drler sid.e of the table. rn other
word.s, the former are better lnd.loatorg than the latter
and. should. be glven more welght when calcufatlng an lnd.ex.
ldhy this should. be so 1s not v¡eIl und-enstood., but lt le
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apparent 1n the fleld. that the nore nesophytlc and hydro-
phytlc species are tied- rather elosely to thelr approprlate
habitats, whlle species whlch are able to tolerate itrler
oond.itlons are not by that fact necessarily conflned. to the
drler sltes.

The method. which wa"s ad.opted. as glvtng the nost
satlsfactory reeults asslgned. a welght of L,2,4, g and.

16 to speeles whlch occur In the DrX, Fresh, Moist, Very

Moist and. lolet corumns, Fêspeot1ve1y. IJbrquists are omltted.

fron the calculatlons¡ âs arso are rare specles, except

ln particurar circrrmstances. The geometrle lncreaee of
varues ls a recognitlon of the greater srgnlficance of
specles on the wetter sld.e of the table. steps ln the cal-
culatlons are as follows:

(1) A speclal. fleld. sheet, clraron up ln the sane form

as the vegete,tlon ta.bre and. Llstlng the J.mportant forest
specles of the d.lstrlct ln therr appropniate molsture-
preference colunns, ls used, Uþlquists, ld.entified. from

prelimlnary studles, are speelall-y marked., so that they

ean be read.lly kept apart from the others in subsequent

calculatlons. A place 1s provlcLed. for notlng the d.omlnant

and" second.ary strata of the und.ergrowth (frte.ll shrubn,

etc.) r,rhleh characterize each gtand..

(¿) The lnvestlgator cheeks off all the spectes hrhlch

he find.s in the partlcular etand. being stud.ied.. Tn practlce
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lt has been found. prefera.ble to enter besld.e eaeh speeies
an ocular estlmate of cover-abundance, slnce this lncreases
the value of tlre rist fon othen phytosociorogical purposes.
By speclfylng ln fleld. lnetructions that on each plot
a minlmum nr¡mber of specles (usually 2!) nust be listed.
ln ad.d.ltlon to the ubiquists t &n ad.equate sample le
agguned..

tl) 0n eompletlon of the tarLy, the specles ln each of
the flve moisture coh:mns are summed, and. the totals are
welghted. by multlplylng by the approprlate number, whether
1, 2r 4r 8 or L6. At thle stage the ublqulstË are
exclucLed., and. the rare specles are used. only when thelr
onlssion would. reiLuce the sample below 20 species.

(4) The flgwes from all coLumns are now sunnred, the
totar is d.lvld.ed by the number of specles entering into
the pnevlous careulatrons, and. the quotlent ie nultiplled.
by J-o to eLimlnate the d.eclmal. The resulting flgure ts
the vegetation Molstr¡re rnd.ex, abbrevrated. hereafter as

the VI4I.

The v14r was roorked. out for varlous forest saraple

areas ln Manitoba and saskatehewan d.urlng the field. season
of L)i4, and. lt was found. that stand_s ln v¡trlclr whlte-spruce
ls a constltuent specr.es segregatect along an Lnd.ex gr.ad.ient

from 1! (drlest) to 80 (wettest). Thnee exampJ.es are shown

Ln Ta.ble XL.



THE FOREST T¡SGETATTON
DERTVATTON OF

*q. Plot 5_00 - Ðuck Mountaln Forest Reserve, Manltoba.
9pen whlte spruce ancL aspen stand. on excessively drained. tllI.Dry, grass-herb communtry t$lggg_Fr"æÞ:Ãfe;å-!pËäggi:**'

trVery Dry and. Dryu: 14 specles (plus J rare)

TÁ3LE XL
I

o-F rËRgE srTEs, ïtLUSrRArrNG THE
VSGETATION MOTÉTUNU TNÐICE$

4
2
1
I

Elymus lnnovatus
Arc to staphylo s .uva-ursl
Agastache foeniculun
Hedysanum alplnum var.

amerlcanum
I PotentilJ.a argutaI Astragalus aJ-plnus1 Halenia d.eflexa
1 Anemone multlfld.a

r¡Fneshtr : j specles

1 Anelanchler alnLfollaI Lathyrus ochroleucus
1 Thallctrun venulosum

rlVery Moistrr: 1 speoles

I ÊaIlx bebblana

rfUblqulgtsrr3 6 specles

3 Fragarla vlrglnlana
1 Rosa aclcularle
I Aster clliolatus

27+

1.
I
I
1
1
1
+.
+
+

Aster Laevls
Comandra rlchard.siana.
Oryzopsis asperlfolla
Polygala senèga
Oxytiopis graeitts
Vlola ad.unca
Liltrum r.rnþellatr¡m
ÉoIld.ago hlspld.a
Antennaria campestnle

Sum of the welghted. values of
groupi

1
I

(I4xI)+(5x2)+(Lx8)=
V14I: 72/l t4 + 5 + I) = 1.6 x t0 =

Vlcia amerlcana
Vlola rugulosa

1
I
1

Ga1lwr septentrlonale
Ëchlzachne purpuraseens
õmllaclna stellata

the speeles ln each molstr¡re

32

L6
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B. Plot 51,2 - Duck Mountaln Forest Reserve.
Mature whlte spruce ancl blrch, on moclerately d-nalnecl till.!4olst, taI1 shruþ-antl-herb coñmunlty (Coryli¡s-4raJ.ig-¡4å!,elle) .

flDryrr species: I (ïrfus 1 rare)

1 0ryzopsis asperifolla + Elymus innovatug

r¡Fresrrll specles: 7 (plus 4

7 Corylus cornuta
1 SymphorlcarpoÊ albus
1 Lathyrus ochroleucus

tt¡4o1*¡il speclee: 7 (p1us 1

2 Mertensla panlaulata
2 Petasltes palmatus
2 Cornus canad.ensis
2 Rr¡bus pubeseens
1 Pynola virens

rrVery Molstrr species '8(plus
2 Viburnum ed.ule
2 CLrcaea al.pina
2 Mltella nuila
1 Gornue stolonifera
L Ribee hirtellr:n

rrllblquistsrr: 6 (plus 1 rare)

3 Aralla nucllcaulis
1 Rosa acicularls
L Aster ci].lolatus
1 Gallrrn septentrlonale

rare)
+
+
+
+

rare)

I
L

+

Prunus vlrginiana
Aotaea ru.þra
Chamaenerion sptcatun
Pyrola seouniLa

Vlo1a nenLfolla
Linnaea borea].le van,

a¡rerlcana
Sorbus d.ecora

Ëun of the welgþted. values of specles 1n
group:

(1x1)+17x2)+(7x4)+(8
VMI: ggllr+3+7+8) = !.2x10 =

1 rane)

1 Ribee trlste
L Rubus lclaeus
1 Gallr¡m trlflorrrn
+ Dryopterls cnlstata

L
1

+

Fragaria vlrglntana
Malanthemun eanad.ens e

var. lnterius
Schl zachne ptrrpurasc ens

each molsture

xB) = gg

E
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C. Plot 510 - Duck Mountaln Forest Reserve.
Matwe white sprr¿ce, on poonly dralned (muok) solL.ïùet, henb-moss type (Equlsetue-Mnfum) .

ilFreshlrr I specles (pIue 1 rare)
L Disporun trachycarpun + chamaenerlon splcatun

Ittr4o1*¡tr. j specles

2 }4ertensla panlculata
2 Cornus canad.ensis

llVer

5
7
1
I
I
I
I

rllrlet

5
L

y Molstrr: Ll species (pIus

Mnlr¡m 6pp.
Mitel].a nud.a
Vlburnum ed.ule
Rlbes hlrtellr¡m
Ribee triste
.A,nemone canaclensis
Heracleum maxfunum

nr 2 speeies (plus 2 rare)
Ëqulsetum arvense
Carex illsperma

?76

1 Petasltes palmatus

rrUblqul stsrr : ¡{ specles

I Aralia nud.icau].ls
I Aster cllloLatus

2

I
L
1
L
+
+

rare)

Clrcaea alplna
Galil¡m triflon¡n
Habenaria obtusata
Moneses uniflora
Rlbes gland.ulosun
Poa palustrls

Ëum of the welghted. values of speeles ln each molsture
group:

(1 x
vI4I: Lj\/ tt

+
+

2)+
+3+

Ribes hud.sonlanr¡m
Stachys palustrls

(lx4)+(11 x8)
11 + 2)" = 7.9 x

I
1

Sehl zachne purpurasc eng
Fnaganla virglnlana

+

L0

(2x 16)

?o&.

= 13+
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rf there ï¡ere some obJeotive method. of d.etermlnlng
the solI molsture regines of glven homogeneous areas, then
it would. be posslble to eheck the reliabtlity of the vMrrs,
but none such exists. The system proposed. by Tiills (t95o,
l:952) to rohien reference has earller been mad_e J.s one of
the least subjective which can be used., aB tt d.erlves
moistr:re reglrnes of sltes prtna.rlly from the stud.y of soil
proflle d.evelopment, pore pattern of parent materi.al, ancl

topographlc posltion--a,11 cletermlnaþle lrlth a falr clegree

of exactitucle. Basic wonk a]ong these lines Tras carulecl.

out in conJunction 'ûrlth quadrat stud.les of minor vegetation
on one-tenth-acre forest sa.mple plots at the Rlding
Mountaln Forest Experlmental- Area tn l!!p, hence a compari-
son Ì'Îas posslble of soil nof.sture reglmes accord.ing to
Hlllst nethod., and of vMrrs aÉ later worked- up fnon the
quad.rat fnequency-abund.ance d.ata. Table xl,r ehowe the
results from Plots Jor to l,16, lnclusive, the vl¡lrrs belng
based. on t]ne 2j most frequent specles, exclusive of
ubiouists, on each plot.
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TABLE XLI

COMPARTffON OF,ËOTL MOI$TIÍRË RTIGIMT:Ë A}üD VEGET/IT]ON MOIËTURE
1ND1OE5 ON SIXÏEEN ONE-TËNTH-ACRË PLOTS

Plot
Number

30L
308
343
1Lq'306
3L3
30+
307
3L2
305
110
Jog
1LT
302
31+
3L5

3oi1 Molsture
Reglne

0
1
I
1
L
2
2

ft¿.-t
3
3
¡+

4-5
5
5
5
6

Vegetatlon
Mol sture f nd.ex

A rather good. coryespond.ence between rnereasrng
moisture neglme and- increaslng vegetatlon molsture lnd.ex is
shown. Thene are cLoubtless a nunber of neasons why the
two soares d.o not coinclcte. The soil molstr¡re negimes rúere

d.etermlneiL from the exa^uinatlon of single so1l plts, lni
other word.s, they represent rrpolntrt stud.les, whlle each

vlvlr was d-eriveiL from the arear stud.y of an entire plot.
F'or thls reason the best coincid.ence ls to be expected. on

very homogeneous plots, and. the poorest on those of lrregular
strrface or on slopes, as the notes ln the table suggest.

"A,lso, the use of plant specles as lnd.icators ls not

22
1g
27
2z
zf+
28
30
28
2g
z2
+1
39tß
4g
6+
65

Renarks

Slope eonmunlty

Uneven surface
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stralghtforward.. A conpllcatÌ.ng fact is that each species
reflects a. sllghtly different envlronment aceord-ing to
size and" to d.epth or preference of rootlng, ÉmalL specles
are lnfluenced. by su:rface cond.itions whlle J-arge species
usually are lnfluenced. by d.eeper as well as the shalrow
so1I horizons. Thus the snarl herbs on werl-reached.,
surfa.ce-dry soils may reflect more xerophytlc cond.itione
than d.o the assoclated. taLl shrubs and. herbs, but on the
same sites 1f much d.ecayecL wood. lles on the ground., the
comparative noistr¡re ind.ications of the small anil large
plants nay be reversed.. rn generar however there
correspond.ende between molstness of site and the
eLements of the vegetatlon, although oommon sense

be dispensed. wlth both ln worklng up the vl,{r and.

ing lts usefuLness ln partleuLar situatiofis.
Two ad.d.itlonal facts support the contention that the

proposeiL method- of d.etermlnlng a vegetatlon Molstrre rnd.ex

for site, uslng the grouplngs of specles shown rn the
vegetation Table, w111 be found useful in the fteld.. The

flrst is that communlties on J.ong slopes segregate out as
expected-, '¡rlth a relatively low vlvlr on the upper slope
and. a relatlvely hlgh I/Mr on the lower sIope. As an

example, the

sampllng the

Duck Mountaln

1s a goocl

aesociated.

cannot

lnterpnet-

followlng I¡ldlrs v¡ere calcuLated. on flve p]-ots

forest on a north-facing hillsld.e ln the
Fonest Reserve--j6, 4j, IIZI 44 a.nd [B--thls
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representing the sequence from a blnch stand. on the upper
slope to a spruce stand. on the lower slope.

The 'second. faet is t'at sarnples of d.ifferent vege-
tatlon growlng on apparently srrnlrar eltes work up to very
sinllar vltrrs. For exan,ple, it is not unconmon to flnd.
patchy forest types rn whieh werl-stocked. areas wrth a
shade-type fJ-ora aLternate with small-, nore open areas
rorhere betten light condltlons alrow the d.evelopment of
rlchen vegetation. provlded. that the patches ane not so
large as to cause marked. d.ifferences ln such factors as
tree-root d.lstnlbutlon, surface temperature, and molsture,
lt has been found" that the \ß{rrs of the vanlous patehes
usuarry fall withln half a d.ozen unrts of one another.

rt 1s not elai¡ned. that the vegetatlon molstwe
lnd.ex provld.es nore than a rough measure of site cond.ltlons,
yet lt apparently ha.s posslbllltles whlch could be lnprovecl
upon by raore exaet knowled.ge of the ranges and. tolenances
of the mlnor forest FJants. Used. 1n conJunction with
Hl1lsr soll sltes (op. elj.) it may prove to have con_
sld-erable valuer âs it can Ée ealred. upon ¡uhere soil
cond-itlons are d.lfficurt to lnterpret, or where the ernphaels
1e on rapld- reconnalssance. Fon a given d.istrict It would.
seem f eaålble to oo*elate soir rnorsture reglmes and. w4T r s

so

In
that both might be used. together or interchangeabry.
Table xLlr an equrvalency rs tentatlvery suggested. for
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the Rrd-ing Mountain-Duck Mountaln area at the southeastern
extrenlty of the Mlxed.wood. Forest Éection, based. on the
comparlsons of soLl molstr.rrc reglmee determlned. ln the
fleld. and. vlrÍïrs r,,¡orked up from the forest vegetatlon rlsts.

EQUIVALENCE OF
UPI"Ê,NÐ FOREËTË

Vl{I C]-asses
(Rowe)

rAtsLE ]g,T I

V}4T CI-AggEÉ .A,ND SOIL MOTËTURË REGTMES TN
OF THE RIDTNG MOUNTATN-DUCK MOUNTÀTN-ARHA

Lees than
25-28
29út+
35-42
+3-52
53-65

ldore than

Ivlolsture Regimes
tHills)

0r125

As a comüent . :, on the f oregolng Table xl,lr, lt mi.ght
be supposecL that all tr¡rtrr plots should. place in the 10 to
20 ljr¡,fr range and- all rrtrfetil plots in the go to L6o range.
IIon¡ever, ln armost every klnd of forest communi.ty there
has been found. a seatterlng of ltprsr¡tt and rtMolstr specles
whose presence tenos to ralse the vlvlr of the dry and. lowen
the tJ'I4r of the wet pIots. Therefore the clata in hancl

suggested. that all \rji{Irs less tb,an Zj should. be cleslgnatetl
as rrDryll and. all greater than 6! as ,lrletr. The lnter-
*.."**t" cLasseg have been macLe of unequal wld.th,

65

É.

7,

5
6

General Molsture
Class

Very Dry and. Dry
Mod.erately Fresh

Fresh
Mod.erately Moist

Molst
Very Molst

ïfet7r 8
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lncreaslng by 4, 6, 8, J.o and. lJ units, respeetlvely, in
recognltLon of tne theoreticar tend.ency toward. a geometrical
inorease ln W4I whlch followe frorn the geometrlcal increase
ln weight given to each succeeiLing moisture crass.

The vegetation tab1e, the vegetatlon nolstr¡re lnd.ex,
and. the lncLex classes (above), have aLl been d.rawn up wlth
a vlew to ueabi1lty in the eastern part of the B.lg Forest
Êectlon, particularly rn stand.s of whlte spruce and. aspen.
8tud.les in other forest sectlonsr of, stud.les whlch empha-

size other types, would- requlre that new taþles be d.evlsecL

to take aecount of the signlfleant specles. For exa.urpre,

worh confined. to Jack plne types wouLd. require a consli!.erabre
expansion of the left-ha.nd. sld.e of the tabre, Êlnce specles
ln the two rlght-hand. columns (very rnoist and. ¡yet) wourd.

be largely omitted.. Íhe sa.ne general approach could be

used- however.

Dlscusslon

varlous cLasslflcatlons of fonest typeg and. forest
sites have been built anound. the concept of gractlents ln
environmental factorsr âs the foltrowlng exanples lllustrate.
Helnburger Ã97,4) refers to early ¡¡ork by pogrebnJak who
rrplotted. the naturar linits of d.lstrlbutlon of certaln
pl.ants on two axes representlng the maln ed.aphlc factors
of growth, nanely mlneral soll fertlllty and. nolsturer.
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Thr¡s a serles from poor-to-rlch nutrient status rras con-
bined. wlth a series from dry-to-wet molstræe negine, and.

the schene was applled to yleld. classes for forest trees.
A slmllar apþroach to the orasslfleatlon of forest con-
munities ln Russla can be seen ln the work of sukachev
( 1928) .

More necently And.erson rLgïz) elasslfled. rlocaltty
unitsrl on a co-ord.lnate systern, usíng six fertility and.

four moisture groups. The resr¡ltlng slte classes were

naned. after the pred.ominant plant speeles usualLy occur-
ring on them. Tore arnborg (1900) r¡sed. a slmllar systen
ln a forest slte eLassification for northern swed.en, wlth
flve molsture elasseg (arid., drl, fresh, molst, wet) ana

four nutrlent-reglne classes which, from poorest to best,
are lnd.leateil by il.onlnance of the forlowing: erlcaceous
shrubs, oak fern wlth ericaeeous srrrubs, herbs wlth eriea-
ceous shrubs, and. herbs. working 1n New Brunswrek, Long

(unpublished., l-952) ttas also outLlnecr. a forest type-ancL-

slte classiflcatlon d.ivld.lng the three stable forest
assoclatlons of the Acad.ian Research area into noisture
types (dry, fresh, molst and. wet) on the basls of the
rlapparent molsture requirementsfl of the vegetation. $till
another worker exploring along sinllar lines ls tossee
(1954), who has preparec!. a tentatlve ette erasslflcatlon
for the Abltlbl Experlmental "Area ba.sed. partla"lly on plant
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ind.lcators as they relate to grad.lents of soll nolsture
i'rlthin three fertility serles. Tn ad.d.itlon to the above

exemples drawn fnom forestry literatwe, nany more

references could. be quoted. to tllustrate the consld-erable
interest whtch is presently belng shown by ecorogists ln
¡rgrad.lent analyslsrt as an approach to speclfJ.o problens
of vegetatlon (see for example, Whtttaker, ]lg1+,).

rt cannot be expected. that the d.istrrbutlon and.

growth of plants will aLways show a neat oorrel_atlon wlth
grad.lents ln the lntensity of partlcuran faetorsr ânr, conû-

pensatory influences in the enviror¡¡nent prus varlable
ecologleal tolerances ln the plants hrill teniL to conceal
much of the relationship. Nevertheless, d.etectable

responses of pJ-ants to factor variatlons cLo occur, anil. care_
ful stud.y by appropriate technlques wiLl d.isclose them.

The nesponses of plants to varla.tions ln intenslty
of light and. of nolsture have been iLlscuesed. at some length
in the maln bod.y of this chapter. T!,üo envlror¡nental
factorsr or rather factor-conplexes, whose gnad.lents mlght
be eorrelated. wlth plant lnd.leators, are soiL fertlrlty
and. eeocllmate. Mentlon has alread.y been mad.e of fertlllty
geries set up by some lnvestigatorg for purposes of slte
classificatlon. Much of the reporteil work is h1gh1y sub-

Jective however, partly because the concept of fertlllty
Ís poorly d.eflned. and. partry becar¡se of a lack of knowled.ge
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of the optlmal nutrlent requlrements for tree growth.

A recent artlole by Tfild.e (1955) tLlustrates an tnproved.

approach to the probJ-em.

The other faator-conplex, ecocrlmate, has been rlttle
stud.Led. in relation to plant lnd.lcators. one frultful
Llne of research 1s the stud-y of prant d.lstrlbutlone¡ âs

the range of a species suggests the cllmatlc cond.itions
to whrch lt ls ad.apted-. Thus wlthin the boreal fonest
the warmer sites are often characterlzed. by plant mlgrants
fnon the eastern d"ecid.uous förest, whlle cold.er sltes are
inhablted. by arctíc-alplne plants. I\ second- approach can

be nad.e through studles of phenology, for the period.iclty
of- leaflng, flovrerlng, etc., ls closely reLated. to
cLimatlc lnfluences.

The suggestlon ls nade here tha.t the nethod.s usecl ln
the developnent of a vegetatlon Molstr.ire rnd-ex nrght areo
be applled- in working out lndices of other lmportant
factors or factor-conplexes. The approach rs as forrows:
Flrst d.etermlne, as exactly as posslble, the relative
positlons of the plant speeles along a grad.lent from low
intensi.ty to hlgh lntenslty of the seLected. environmental
factor. As prevlously pointed. out, thrs requlres inten-
eive fle1d. work, conbining eLose observatlon and. good.

Jud.gement wlth whatever lnstrumentar- neasurements and.

analyseÊ are approprlate. Next, cllvld.e the grad.tent lnto
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cLasses or serles, and. asslgn emplrlcal welghts to each.
i{Lren carculatlng the final ind.ex from given samples of
vegetatl0n, ta.ke lnto account only the specles whose

slgniflcance ln respect to the factor concerned. is
rea.sonably assured..



SUþTMARY

1. veny few cletaLled. stuclles of the forest vegetatlon of
west-centnal CanaiLa have yet been mad_e. The pr:rpose of the
present proJeet was to exa¡nlne, and. d.eserlbe the compositl0n,
structure and. ecologr.car neratJ-onshlps of gome of the nore
lnportant fonest comnunltlee in ¡uestenn Manrtoba ancL ln
Saskatehehran. The wor"k Ìras eannLed. out ln trrelve maln
localJ-tleø, fnom the RLd.r.ng Mountaln in the eaet to Loon Lake

ln the west.

2. fhe anea of stucly, here carled. the r$outhern Boreal
F'orest¡l , extenclg fro¡n tr¡e cretaceous escarpment westward. to
ALberta. rt Ilee wr-thin a clrÍ¡ subhunlcl clr.natlc pnovrnce,

¡¡Itn a totar annual preclpltatlon of J./ to lg lnchee ancl an

,average annuar notsture cteflclency (Thornthwarte) of 4 to 6

lnches. The fonests ane cLomlnated by elght prlnclpaL tnee
specles, Populus tremulol,d.es, plcea glauca, poprrltlg baLsanl-

ÉgLÊ, Plcea mariana, Betuila papyrifera, llggg banksLana,

A.bies balsanea ano Lanrx larr.cLng, of whLch the flrst two

are of most Lmportance ln the forests of upland. sltes. The

solls are of the grey wood.ect (pod,zo].lc) goup, d.evelopeiL on

iLeep, nore or less calcareous, graoJ.al. ancL post-gJ.aetaJ.

ileposLts.

3, Tbe unLt of d.etalled. str.ld.y r,ras a pIot, square or
reotangulan and. of one-tenth- or one-flfth-acre ln sJ.ze, so

looateil as to sanpJ.e a honogeneous forest-slte unLt.

287
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0n eaeb plot a conplete stud.y of the totar fonest oonmunity
tuas nad.e, uslng accepted. eeoroglcar netfiocls. signJ.flaant
featr¡res of slte, lncrucLl.ng ecocLlnate, moLsture reglne, pore
pattern of substnatum ancL calcareousness of soLl, rrere

stuiH-ecl 1n relation to vegetatlonal patterntng. rn ad.d.ltLon
to the lntenslve stucries of several huncLred. sanple pJ-ots,

a Less d.etarled. exa¡nrnatton rras madle of nany other forest
staniLe and. theln sltes.
4. fne southern boneal forest oorrespond.s to one hono-
geneouÊ f.10n1st1e provlnee. The centre of orlgln of the
nlgrant fLora whlch oane to thls area foLrowlng lflsconsln
glacJ.ation has generarly been placed. easthra^r.cL ln the vlcl-
nf.ty of the Gneat Lakee, although thene ls evld.ence of an

ungJ.acS.ateö survÍval area ln the foothLlls of western

alberta. rn the llght of what ls nor¡ known concernlng
gIaclaI and. post-gLac1al hlstory, lt seens unLlkely that the
flora of the southern boneal forest enanateil. fnom southeast
of the Lake Agasslz basln. Ratner, evid.ence is pnod.uced.

to eupport the contentlon tnat tne forest slrvivecl J.n lange
part at Least aLong the southern a.nc[ western bonilers of
the last contlnentaL lee sheet, occupyrng the favourabLe

sltes pnovJ.d-ed. by vaJ-ley sliLes and. shores of perl-glaela1
rLvers anil Iakes. New fossll evid.enee of tne presence of
spruee, plne and. tamanack on the west sld.e of Glacla1 Lake

agasslz d.urJ.ng lts lnltial stage shows conolrrelvely that
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inpontant boreal eienents lrere alneaiLy present on the
western plain ln Late trlllseonsLn tines, when ice ancl waten
1n the agasêiz basln must have constrtuted. an effectlve
barrler agalnst pJ.ant nlgratlon from the east. lhe present
cllstnl-þutLon of certaln shrubs and. herþs polnts to the
ì.mportance of species lldtrlg¡rr lnto the area fron the west.
5. The auteeology of tne elght tree speeles is clisous-
sed Ì'ilth palrtieular attentlon to habits whlch are belLevecl.

to be of speclal slgnlflcance fon oompetLtLve ab:.llty and.

survlval: sLte preferences, habits of repnod.uctlon, root-
ing benavtoun, torerance to shaoe and. cold., palatablllty
to animals, and length of ltfe. A1I the tnees are ailaptecL
to eurvLve necunrlng fllres wltn the exceptlon of flr, the
latten speeies alone apparehtly d.ependlng on,prlor forest
communltles to prepar^e condltlonE of hunus ancl shaöle

favou¡rable for ltg lnvasion. 
,

6. 'fhe theoretlcal approach ailopteiL Ln oroen to nnake

sensert of tne ilrversity ln trle vegetatlon 1s outlinetl wlth
enphaslg on the ecosystem concept. The necesslty of
lnclud-lng slte wlthin the franework of vegetatLonal stuclles
ls angued., ancl a system for ilescrLblng r¡nlt sltes uslng
ecoclf.nate, soll moLsture reglne, pore pattern of eoll
parent materlal, and. carcareousnegs of soll ls pnesented..

ÏtÍltflln the a:rea stud.ied. one d.istinet slte illfference stens
fron the greater anount of lrne carþonate ln tne parent
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materLalg of goLls in the eastern than ln the western seetor.
fhe question of illgcreteness of vegetatlonal unlts 1s

exanined', anil lt ls sholru¡ that nany cllffenent elrcr¡nstanees
nay contrLbute to the appearance of eLther the cliscnete oon-
nunlty on the contLnuusr. The abstraot ¡rforest typer,, 1B

the Rueslan senser ls adLopted as the rrnlt of fonest dLeecrlption.
rn these stucltes tne forest type ls d.efined. by the donlnant
trees and. by chanacteristic eonstant specles of the under-
gnowth. fhe forest vesetatlon and. its successlonaL
nelationshJ.ps a¡re d.escnlbecl within environmental nserlestl

basecL on nolstness of st te. Exa.npres of vegetatlon and. of
typical solJ. profiles are shor,rn plctonlally.
7. rn the veny Dry serJ.es a pr"ea/{goæggg eonnunJ.ty

ls fornecl whereve¡. whrte spruee lnvactes natlve pnalnie. on

nutnLent-poor sanÖs, a staþle f@r'gretostaphyfos-Cla
fonest. type ls usuaL.

g. In the Dny Berl.es on nocterateLy cal.careons grey

rr¡oofled. sol].s a stable Pleea/Elynus-FnagarLa forest type ls
cLefLneil, and. on these sltes stancls of pLnus and. populuE

freo-uently have th.e earhe kLnd. of und.ergnowth as the spruee.
rn cloeer conlferous stand.e, the grass-herb vegetatlon ls
partry replaeecl by featner mosses. rn the Fr"esh serles on

raod.erately ealcareous solls, olcl forests from ¡shLch the
harclwoocls have dl.ied. are fnequently open shnubby types

t31cga/!g@). Younger stands whlcrr or:iglnate after 3.1ght



(enown) flnee are û¡ostly of tne popr:lus/corylus-Ara4a-

Iågþ-orüzopsr,s foreet type. Tnls nay slowly be lnvactect

by wrrtte spruce wlth the eventual fornatlon of an open,

uneven-agecl conlferous type. Totrng spruee-d_omlnatecL stand.s__

the PLcea tPopr¡1ud/Cornus-tl¡ggea-3æþ forest type--some-
tlneE appear' aften severe grouncl fLree. There is evld.ence

that guch stancLs nay not d.evelop lnto feather moss types as
tney mature.

9. 0n weakly calcareouE (deep) grey wooilecL eot].s, the
forest conmunltles tov,¡arcl. the d.rler sloe of tne noistune
grad.i.ent are cfianacterizecl by the presence of ericaceoug
shrubs, Lycopod.iun spp. and. Alnus crisÞa. fn the Dry SerJ.es,

Elrrnug lnnovatug ls usuaLry abund-ant und.er spruce, pi.ne ancL

aspen. rn tfie Fnesh $enies, crosecl conlfenous stan¿s of the
Pleeg (Ab¡.eE)/HytoeonLum-carrLengonella fonest type ane

sometLnes fornecl. Young tall-srlrub types of aspen and. whlte
spnuce are connon, anö. rùrrere the spruce component le pro_

zgL

mLnent, trre PLcea (Populr¡g),/cornus-LLnnaea-Iacctntun forest
type can be reeognlzecl. Feather moss types of black spruce
and- pJ.ne occur infrequently. A ptnus/Alnus-.

fonest type on tne noLst sltes of mod.erately calcareoug

eoLls resembles some of tf¡e eonrnunltles formeil on fneeh sltes
of, the weakly calcareous soLJ.s.

i-o. on all eolLs ln the Morst ancl very Moist series,
PLgeg and. AbteslqyloconLun:viora-Trl,entarts forest type
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forn lf cond.LtLons favour tne nass lnvasion of the conLfers.
ffi-th ailvanclng age, tne conmunlty d.everops Lnto a ¡aosalo

¿urgg-Plcea/$yloeonrum-Ruþug forest type eonslstLng of
patohes of old. conLferg wttn a Boss undergnowtfi, and. of
stand. openlngs d.omtnated by brambles tRubus id.aeus anil

Ri'bes spp. ) or by f ln regeneratlon. Ëpruce (and. sometlnes

paper bircn) negenenates sparsery on cleeayed. J.ogs and. stumps.

Thls ls a eeJ.f-perpetuatrng stead.y-state, a func!.amental or
llcllmaxr corununtty. More open communities are fnequently
of tne 3lcggÆt!.e¿ra-petasltes-Mertensla forest type. 0n

'rlc-hn arruvial and. slope sLtes the open forest type nay

be sta'ble d.ue to tne vlgorous und.ergrowth wnicrr effeetlvely
pnevents nass lnvasion by tne contfers. Tne popufuÉ¡/connu€-

Equlsetug comnunity ls a conmon young forest type; the
Popruus-Pls|ealüars.naryostLê-Aster-Aggggqg forest type 1s of
nore loqal oceurrence. Feath,er moss bLack spruce comrnu¡1¡1"u

are found on upland. sltes uncl.er ooncLitlons of cool ecocllmate.
lL. The Îüet serLeg lncluoes arl forest on solLs whlch

at some pnlor tlme rdere too wet fon tree growth. a pl_ceg

(Ableg)/l.lquJ:setun-Hvlocog¡1un forest type Ls recognlzed. on

nead.ow or fen so5.3.s, ancl a P1g-ea&g-A1ngg forest type on

muck eolrs. The ta"marack forest type (tarrxlcanex) on

poorly consolld-ated. organrc soils, and. the black spruce

forest type

nentioned..

(Ploea/flp@gnum) on cleep peat are briefly



293

12. Thene ls no slngle flcllma,xll communlty toward. whLch

all forest cleve]-opment trend.s. Dlffenent sltes have thelr
approprlate vegetation4r pattenns wrrten are stable, on not,
aocord.lng to a varlety of clnor¡nstances. The tnenôs trlthin
nlxed. sta.ncle on the various sltes requlre nore stucl¡r.

L3. a nevlew of neïevant r¡¡ork by other lnvestlgators 1s

glven. A close oorreÉpond.ence can be seen between the
vegetatlon of the soutnern boreaL fonest ln Manltoba-
saskatcnewan and. that of Alberta as cleecribed by Moss.

14. A generaLized d.escnlptive soheme rs cleveloped. fon

eonmunltles 1n tfie southern boreal fo¡-est, based. on physlo-
gnony and. noLstness of slte ae refl-eetecl ln the eonposltlon
of unde¡rgrowth. ËtancLs are cLesoribeo, fon example, as dlry

Low-henb types, fresh taII-strrub types, or nolst moss

types. a vegetation tabre deslgned. to facilltate the

chanaeter"lzation of eon¡nunlties ig gtven, ancl Lts use ae

a general d.escrlptlon of nany fonest eommunltles ancl of
thelr suocesslonal reratlonshlps ls bnlefry outllned..

-a nethod. of dterlvf.ng an lnd-ex of slte moletnees fno!û the

species present In a glven stand., uslng the vegetatlon

table, ls presentecl. F1naLJ-y, lt ls suggested. that slmlLar
methoc!.s nlgÞt be used. to cLerlve lnoloes of sotL fentlllty
andL eooolLnate fon use ln etand. d.escnlption anËL forestry
nesearch
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