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$COLOGY AND PRODUCTIVITY OP TES 
PAR 1c  EAUDWOOD FORMS OP QUEBZO 

(.14.>tra.eil 
By lOuy J. Lente= 

The pu pose of thls study was to propore an ecological 

classification of the naturel, unnanagode uneven-sage;d toleront hardwood 

forests of Quebec end to evaluate their nroductivity. The importance of 

such a atudy arises from the fast that a classification and ovaluation of 

sites is essentiel as a bilais for silvieu]ture and management. 

à total of 171 1/5-ocre plots vas establlshed throughout 

Hellidayie region (25,000 sq. m.) with the heip of topographie mens 

and aerial photographe. Pollowing the ocoeystematic appreache both the 

physical environ ment and the plant community were studied. For the 

nurpoae of evaluation, i each plot a complete tally vos taken of all 

trees by apecios and one-inch diaraeter clasaes, and some 20 to 25 treee 

lèvre measured for height und diemoter and bore for age counts and 

diaraster growth etudles. 

The ecological classification na-suit-cd in 15 ecosystom typas 

identified by the plant community. These types are distributed among 

(net associations, ten sub-asseciatious and one variant sensu Braun-

Ulanquet, for ville-a association tables are presentsd. In rive associations, 

tho principal spoeiee is suger manie, with yellow birche beeche basswood 

cr et m am asseciates. Thora are taro associations of black osh e one with 

yellow birch and one with limeriean elme end one ancociation of yellow 

birch with baleam f ir. The physical environnaient of each seosysten type 

is described and ace eignificant choraleal propertios of the soil are 

given. Artificiel aeolobical transeets show the relationship between 

the varices types and the landseepo. 



A gagnerai qualitativa assacement of the productivity of these 

types is already possible from the ecological data. In addition, e 

quantitative oveluation le made of eech type for each species through 

the height-age reIationchip. The relative position of the height-ego 

curves egrees with the ecological data. 

à'iameter-,age curves are also presented but there agi,, dis-

crepancies between their relative positin ;;d site quality as indicated 

by the eoological data and the height-ago curves. Tt seems that the 

prement sampling mas net saieative enough to compensate the effeet of 

suppreasion on dismater growth. l'hase curves do however pive en ides 

of the average ditester growth rate found in thes unearaged stands. 

A second set of curves cf height and diameter over age shows 

average wax imam velues atteinable if trees are free to grow throughout 

their livea. Accore/3g to theso curves, sues actually atteined in un-

eanaged conditions et 100 yeera coula be attained 30 to h0 years earlier 

with proper.  stiviculture., 

Clear bols length vas aleo messured and noue there it e broed 

correlation with site Quality, trees vert' eo much In thie respect evcn 

inside one plot that no conclusive reaults are obtained in the unmnaged 

stands. 

Though the height-aga curvea agrec with the ccological data and 

give a quantitative stature of site quality, their use sa site-index 

etirvea, that te quick reference ourves, la net reoor nded in unmenaged 

stands. %l et variation la too large eveo in inevidual plots. 

The eseiect te use indicator of cite Quality le the ecosystse 

type defined by ita plant cemmunity and environ ment. 



PREFACE 

Countlese discussions on the management 0f northern hardwoods 

in quebec convia ;ad re cf the neeessity of undertaking an investigation 

on the ecology and produotivity of ttese forests. 

Though substantiel research bas been carried on in the even-

aged forants of sprue° and Sir in the bereal ?agio% little bas ben 

done in the forests of maille, beech and yellw birch. The pultiplicity 

of speciee and uneven-aged structure of the stands probably exploin te a 

grest extent the raluotence of research formatera ta sttaàk this orobIem. 

Tot samething had to be done to answer some of the questions 

*bout the ecologionrequirements of the varicus speciee involved and 

the rote of growth cf theae foreste if any sound silviculture and 

nanagement practioem are tobe elaborated. 

My deoision to tackle this problem Itss net taken without eome 

apprehension but Iwas convinsed that at leeot a partial answer could be 

round if not the finel solution. 

am deepiy indebted to Der professera et the University of 

Mizhigen end te my immediete eupervisor, Dr. A. Linteau, for must 

stimulating and helpful lectures and discussions which made my tank much 

oiseler. 

I aime wish te tank my employer, the Government of Canada, and 

the University of Michigan for the grents end fellowshipa which enabled 

me te pansue thie research es partiel fUlfillmeht eor nootor's degree. 

Finslly, 1 won 1d lice to thenk flesere. q. sable and A. Choquette 

for their fine dreftseanship in the preraration of the figures and grephe. 

Quebac, F.Q. Guy J. Leriemw 
December 1963 



TAlelli OF COCTfeaMTS 

R Crit; • • e 9 e a #. • • • • • e • 0 • • • • • 9 0 

1 tire 12 0 D :X 0  le,- ••• • ••• • If: •••• • 

. . e 

. 
•• 4P. 

•. 
• 

•. •. •. •. •. •, •. •. •. 
• • 

PARI •-f• 1,2541t1P1r/O1 OP TRI • 

ge 

z 

GZOOMPIMAL LOCAT le* • • • •• • • * 0 • • ▪ •   h 
esc Lier a • • Ir • . • * 4 • • • • • • • •.  

Bedreek • • • * •- * e • • • •"  • • • • • • • 7 * e •• .•' 4 *4 • . 9 • 

Feleeteeene 4-* I, • • .• • 4- • • • • 4: • • • • • • • s • e • • • • 10 

VfflTATZtel • • • 1. 0: • • • s 4 I • • • 4. ••••••••••• • • 

OiataTS • • s- • • • • le,. • • • • 4 * • • ê • • • * • .. • . • •, • • * • 17 

PAUT T * 0 zOototty •... •••.• .. w.. •.• 28 

Irefflete ereg • • • • • • • • • 4. • • • • 4 ilb. • * • • • • 0 • • • • • d•b.  es 73.6 

MM OF Zr= 
•

-• • • é • é 4k- • • • • 4 • • • •• • • • • 11 • • • • • . 
rield exceodure 4 9 * • * 4. * 4 41 if.e.s 4 4 * *. • • * 4 * • • * 4 • • • 35 

labri:ratel pe.)Ceet • • • lb' * é. • é • • 4 • • 4 • • • • • • s * • o • •

iretne • • . . . .. • •T. ai •• • 4 4 • • sri gL• e • * * • • * s • • • * a :e 
1.-_,`eeeeetere •dmineted by steel:tel» -̀,17-. • i . if I, * * * * * 

a • The Telle; bireh-Suer Use> . • I • * encoeictita .. • . , • •  

b..111G Deeehi*Sueer rizple Oneoelatiek eje',Jii."644. ;  * •: : : : * * * 1 : : 4: 'e4 S IP

C * 17br :Zenneocdèienset.elatelo aersoceetion • • • • • à . . .:-...n. 
d. g.'hill 3asest‘fintWe.4er Marie esatcbtt...-e. * • • • • • * • e • * • s • •
Q.•' .1414 ElgteeV.Ger reple AiieCiel.làtitin • te°1** te ts., s•1 • • • • • • • e o 62 

11. -4,:cru,tietoes derenèted bey yollms bl.^.eb *1-`1.0 7,)•13:V • * 4   ê2 

'a .̂0 3 316321 Firé•leeliew »ire .aseetotiten 41. . .   • 62 . s • • * . . e 
Int Itmentemz doteitetfy! br black astà . •   • • e • 67 4 • • • • • • 

m. lite Yellew Illutealaick Ash eieteciâtien . , . . . . . . e • • • • • 

11.--eh Sirealeek.- 4e) easeeletion • .e•-#44le'r7. • • • 0 • • e 0 * 4 • ee 

• Scologidal eeletionelen . • '. • • • * * • * * •   • * * 71 

erneenrr3 e . • . . . • . • 4 . . . . .4 • * • • IP* • • • . s • e • • 77 • 

ti)A,z'e zxi euoi.) - T. ivilt • 4 • •   • • 7 8

ti nreWeerett • • • •Ir • • • • • • •  • • *  

L.Wrier ,  GGe StrUlt • • • * • • • • * 'di * • • • • • • • • • • • *• • • • 

SMUTS « 4 •* • • •••••• ••• •••••• • • • • ••• • • • • • 

tag
•

iigifat4 1404314 Reibetarlebitt • • * • # • • • • • • • • • * e • • 

? Paie eilernter 44 ige ne. OttOrehiP • • ••••••••• •••••••• • • 

the Letreemete aeletinnedp • • • • • •• 4 • • • • • • • • • 4 • • • • 

lette tae&r bele Length . . i • • • • • • • * • • • • 4 • 4 » • • • • • • • 

3 le rs manz AND CI 0 lq II a 0 s • • 0 • • C. . 

A ? t e Znii)Z2-• 74,elt or latin and ocaren aria a3 of plant npenten 
teentiersed the telt . . . . • • . . 

• 

• • •

78 
e„) 
31 
32 
63 

no 
3.10 

12) 

126 

3- IBLZOC2APHY     a • e   132 



L18 T 0F 'I.' ABLZ5 

Faso 

1. Climatic samiwries fareateagiens and eectiene • v 22-26 

2. 3casy9tee types. . .. • . • • • • • • • • • h0 

3. The :letulOetearct.rin eeecharl aaeocietton table   . 42 

4. ,50eee soli  eharaeterletiee er eacks eeosytem. type • & & & .   • • • « • 

: eo 5. The f«sies>"&eeretum ancereArl aaiseeletien .tJble • • • -•   • • 

6. The 0strye.,Aearetum esouh-Grl easoclatien table. • .. ...- ii. • IF . I . 0 • 

7. The Tilio-Acmrtam sacohte end Olmo-Aeceeteet eleeehari nuseecti.,Ja 
table • . . . • , . • • •• . •,• • • • • • • . * ** * • • It • • • 

B. The Abietieetuletien leeee eeseelation table   . C4 

9. The 3etulo-Peexiftetua taule ecceation • •  'table. . 68 •• • 

10. The Ulmo-iier3eetum nierae easoclatioa.telge e;?• . • • • • . 

4 120e21 11. Meer bele le ne› '4,y specten end typea .. é . . • • .1,* 4 de. . . t • 



'Ise OF ILLUSTitt'tIONte 

Fiolro 

14 Location of Orate • 4 • • • • • • 4 • •• • -• e• 

2. Orography- • .. .,.. .. .-4:... .. . . di. :Ir Ar:*  -did.*,* ...,. 

•:» .• -a a* .de. •• 

é et ,e ,e oo 

.5 • '1- • • 

1, -*=4,1, 6 

3.• Bedrock gecabe . • •4 4. • • • • -•: 4 4 • 4 •••• •• 4.. •• 4 - ..• •4' •le iii d. • ,• •• d 8 

il . Fleistooene eoloer • . . • r • r .11: ••• 41 Alk ••• Ag » il :r1: op oh • li• .• ..11 •• ,o; ,e • / 1

5. ?omet reeone . . • . Ab * * * * - •• AlA .• IF ll• •. .41 :4 4. 4 4 .•..• 4 e .• • • 16 

6 Amuie peocipitation • .. . . . • • . le, eiri% 4 mle ste• • l• 4 :4% 4 4 4 , 4 4 • , • 4. .. 20 

7. 3tand of aettelesàoeretum sacteharl fa_  e é 4 * * • * • • • • • • h3 
. • t e • :

3. Well-reined odzo1ic sel   • •* 4 • • s • 4 4 • • s • . 4 6

9. %rmorized pedbolic m'il on. compact basal titi . . ,..• * • . .. . * e .• 4 6

10. Staed te i'ago-Aceretun eseetori tiUstomm • • • • • * a • • • Al • • • !1 

U. Well-drsined brawn podeelic . . e . • . . 4 * 0 * . . . . . . . * * • 4 53 

. . • 
12. We11-drained and trtwe soil • . . . . . . .. . . . . . . G. 0 . . • • 53 

13. Ctand pe Ostryo-Acuretura sgsesel • • • s • •• • • • • • • • li • • • • • $4 '... 

lh. `t t3sk olump *fter tirs on Oetrys ooreture eaech*ri nts . 0 . . 4> e 
ç• n"nr beim podzolic ,* .• 4-1•••• • • • * • • • * • • o • • • • • • • S9 

16. 

17. 

19. 

20. 

2,1e 

. 

23. 

Cleyad brai n forent 3011 • . • • . . . . . • • • • • •••• • • • • 

Utend jt teiliofflitstretam &ces?! typieum . e . (pet • • 

59 

ats114 t  Ulmo-Aseretum saeohari . • • • • • • • • • • • • • • • • • 63 

imitai d of Abieti-aatuletum lutas typizum é . • • • . . • * • • • 66 

Forest he.ait*t types: U.11eterre ares  . 4.4 7 2

Force habitat typee: >men* arec . • • • • • •• . . • • . ç 74 

Forent habitat triera Gatineau - ;..,termelant are) (>3.1000) . • • 75 

Fore,at habitat typon Cetinesu- Et. Tremblant *rea (nOlc x<1.1(Y)')„ 76 

2h. Pcest habitsttgpse: Gatineau - Uèvr% *rei (<700') . • • • . • • ••• 

26. Wtruetneé-1 C on pitt of tbei F.•.41; ox. etwestne tore   aga 
27. 20ta1 r e,l,vtiont4h4) of suritz, eerlfe 3gias tas. tMe• . • et 



Fiere 

28. 

29. 

3;. 

31. 

32. 

33. 

,4 . 

35. 

36. 

37. 

39. 

39. 

41. 

L3. 

44. 

45. 

46. 

47. 

48. 

h9. 

914. 

Tete henet.ti•b•h.• reationehip 

Total height«d•b•b; relationehip. 
tao.- tee. . . • • • • • • 4 

• t 

eau yellSo hirch in1304o t,<< e. teps • 

of luger Mea and beeob , 
• • 4 4 • 4 • o • Ir • 4 • • • • • • 

Total beightocUteh. rallstioeibip olelletribiett *fis. t• tne * 

Total hetiet-d.b.b. reistituaship, of atter ropie ard %met ta 1345 
ta g. var. humid tee •. • • • • 4 • • • • • • • • ell .e 9, 0 o ..

leeteeel heigilt-d.b.11 relatiOnSUP •of yollord htr iii e-e.).2=,-;. vn,:o 
bu:nid trpe • • • .   • • • • • • • • • • • • • • a r r e t • 

Teta belEbt-d.b.h. reatione'lp of eutermayle and becch /4$ 

. A6 

• 86 

tiar. type . • . . . . . . • . • e * * * * * * * * ** * • e • o r e e 8? 

eit,-n"t-d.b..13.relationship of yeellow• biroh. E3-4-1r, tier. *3? 

Total. beiet*.d.b.b. relationehip of suez L'api' and beeet.,. .F*Az 
ex. type   •   •  88.

Total bsightu•d•b.b. relationattip of yellow birch in .ei*t4s om. type. . • 88 

Total beight-ti.b.h. rolationab.lp of atter mania ale beeett 
til. typs • . * . • • . 0 * * * * * * * * * * * * * * * . • • s 

4eotal haientee.b.b.relationship of suex› ;ego, bec and yellowbfr4 
le ismAls pol. type * * * * * • . • 0 • e • 4 *  

`rotai heigbt-d.b.b. re1ationeh4 of suer rople and beoe, 2=P; tit,' .ire 

Totel helsbt-d.b.13. re/ationship 

Tete height-d.b.4iFeastionship 

Yots1 hotet-d.b.h. relationeip 

of Safeetwood ie T..Ato typt 

• onzer velet  ij'«A, type 

of Atter:jean fele e41,5, typo • . 

s 

• 

T'ottl hoight-4.b.h. relationship of blaol‘ aah in t.,..Ats type • • ê • 

toua 3lighteid.bett. ralationship o yellow biroll â-al t.yp. tee 

*y 

• 4 90 

• • le
92

92 

93 

93 

. 94 

96 

96 

• • 

• • 

le n beigbt*d..b.h. rolittlonahip of yellearbirob 12 A.  tmig. tre. 

total beiet.4 eh• relstienaltite of eugar n' agie and beach in ei-ke t;,;pe 

Total Ittaight-d.b.h. relation 1p of yen= birob B-Fr t Xïe • 

total relationnbip of black ash in Bis type . • • 

italction between hoiet and d.b.b. of E-44or by types . . • • 

DImreter growth of ai le atter uplea (Plot 4030) • • •. 

• 

SF .* 

• • 

vi 



51. -Average d.b.h. atteinte by Euger by tees  

52. Ave.raiie =le= d.b.h• elt91111,bble i3 seer 3aap1e by type» . 

o Average d.b.h. ottanuad by btreli /mese •• . • . • . 

. 
« e 

98 

e9 
100 

Avorage maxillum ettaineee by yellubt lare by "e,,yreo .. • * 4 . 201 

55. Aime-le etteined baeoweel typete „  • • • 102 

56. ii.verage ciaXleat011ab.h. attainable )yy, beaaleott Ise tepeo • • . 41, 44* e 103 

.e;.7 • A. ver ge attained by black oe'   • . • 

• 4verege leaxleuxa d.b.h. ettainable by' binez esh by types . • • 

59• Average .b.t 4 t Ztalled fam by typea  

eo. 41verage maxime tisb.h. atteinable by eeterIcan i by typas  

61. Average hetet ettaîned by augar by typez!  

62. Average mes: bote» $ttallitane by auger teeple by typer  

63. Averse beight ittemed by yelleo birch by tes,  

614 Average woclac st teight attaipuble by yellow bireti by types  

65. à'verage heike atte*ned by baieecod b  tz,rpeess • • • • • • .  

66. meroge reekitum height attaivable by beaawbel by yeez • * * 

67. average taight attanned byblr.e.k a eh erld tee typee  

e. ;,_,.verage amas= bolet attateable by black as' by types . • 

69. average rejet ataîned b American tà by types • • .  

70. Average reredrm tetett aVaineble by .Amer!ean by typee  

• •• 105 

• • i• 206 

107 

/12 

112 

. • . • 1.13 

* . . 1114 

• . • • 114 

115 
. . . • 115 

114 

116 



INTRODUCTIOM 

The economy of tue Province of Quebec dependa to a great 

«tent on forest industry. Vast areas of its territory areheavily 

forested end must remain eo, for topegraphy and climate preclude any 

extensive agricultural development and settiement except at the eouthern 

argin, in the St.Lawrence lewlands. The greater portion 'of there forests 

Lenade up cf cordiers, mainly spruce and fir, end tbey are the main-

stey of tue rep and paper industry. dut south of Ulis eonifer forent 

there ie elso a large arec ofeenerant hardwoode the importance of which 

Je twofold. -Theee forets support a hast cf eeall industries: sawmille, 

flooring and furniture manufecturers, etc. Aiso, os there forests coeur 

-naturally in the settlol part of. the pevince, they form the greater part 

of the farte woodlote se are an ileertant source cf revenue ta the 

l'amers, particularly the marginal mes who manage to survive because of 

thia revenue f rom their worllet. 

ores* research, up te now„ bas overlooked the bardwoods in 

Quebec and conccrned itself primarilywith the conifer foreet, the great • 

provider of the puip and paper industry- which comprises 811 the big 

companiee and brime in the biggest revenues to the x ravines. Yet, the 

situation and tee for research are far more.critical in the bardwoods. 

There are hundrede of enell industries eelying on bardwoods 

for e living end the market requires quality, net just volume-as the pulp 

industry does.. The greater part of the hardwood forests bave been higb-

graded more than once co that their actuel state 18 pitiful. Some 

thrifty roung eecond-growth stands, exiat, but they are in the 

minority. Most existing stands are the remaina of "selective outti ngs

(selection ot the Brest trees0 where canker-ridden wolf-uses were the 

1 
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only aeed trees loft and still dominate the stands. The only decent 

naturel hardwood stands loft are found in the Ottawa valley in rough, 

difficultly accessible country and in scettered private woodlots of the 

more prosperous ferma. Quelity requirements of the market command a more 

intelligent silviculture and management of the remainine naturel foreste 

and reclamation of the massecred sues, eo that a continnnue eupply of 

high quality trees of the draper speties con be cbtained. An added in-

eentive to intelligent silviculture of theee forests le the Tact that 

they are far richer and (aster growinithan the boreal oonifer foreets 

and their respense to treetment muob more exciting., eut a sound envi-

culture must be based tiret on the preper ecoloeical knowledge of the 

forets studied. The Vatious forent stands and their habitats must be 

deseribed and their productivity evaluated. The physlology and senetics 

of the component species must be etudied. Investigations in pathology 

and entomology are ale) required. the have juet started stretching the 

surface of such fondamental knowledge in Northern Hardwooda. What is 

more, if ue vent te make use of the naturel forests still.in existence, 

Ide muet act neer! 

The present uerk is e small contribution te the elucidation of 

the firet probleme namely tho classification of the varions hardwood 

stands and the.r habitats, and a first. evaluetion of their produetivity. 

It is imperative to draw a clear distinction betveen classification of 

habitats which belonga te the field of ecology and evaluation which. 

belonge in our case te forent mensuration. 

The present investigation is concerne( with a description and 

classification of the various habitats naturaily supporting tolerant 
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beetwoode, eit&er puna or mine with ftwoode l? a 

grog potentiel ot «eh ealuable hordwood apostes 

lePe. 

It 2.3 Wei& 

know dge ot nortbsrn 

on of tbe 

at-hebitat 

p►reeeet awill be a etep tome our 

a and eer ae e baste for further research 

in their eilvieulture end annagement. 



PART aX 

DESCRIPT ON OP TRE 

EISOCUPEICAL LOCATIOR 

The ares investizoted i tbis studi imite in th southwest 

portion of the Provint» of Quebee (Fig. 1). It consiste of a oreseent 

band extending trou Qusbee City (71°  W long.) to Lake 'Teniscitaingue 

FIG. I LOCATION OF AREA 

• 
200 100 o 200 400 

SCALE ONE INCH to 512.6 MILES 
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(79° W long.). The width of this band vertes from 25 to 100 miles and 

its ares le about 25,000 square miles. It in lleited to the south by 

the escarpment of the Leurantian plateau as it rifts abruptly fro the 

Ottawa and $totawrenca lowlands and t the north by the home/ forent of 

apruce and fir. 

This part of the Shield rems a uniform plateau with a slight 

dip ta the northwest and a local relief seldom exoeeding 200 feet. The 

average altitude varies from 1700 to 1800 feet north of Quebec to 1200 

feet in the western part (Fig. 2). Altitude reaches 3000 fest st ana 

place only, the nentu,Tromblent massif, north of Montrsal. Finaily it 

drops to 800 feet in two long north-south troughle the Gatlneau-Lièvre 

and the St.Meurice velleys. 

`boat of this plateau despite ite northwestern dip drains south 

through tributaries of the St.Lawrencs and Ottawa hivers. The gain 

tributories are, from eaat te, watt the Montmorency, the acques-Cartier, 

the Ste-Anne, the St-Eaurics„ the Rouge, the Llêvre, the Gatineau, the 

Couleoge and the Dur Ojnee The north western part of the ara firat drains 

wast through the basa of the Ottawa hiver and the hipawa than south end 

aast ta the 3t.Lawrence. 

The bedrock is generally close tel the surface and covered with 

e thin veneer cf glacial tifl and waterlald materials. Agriculture tirer 

han very little future in this ares end settlemant le quite thin in the 

eastern half while the western portion Je wild ceuntry, nue of it 

inaccessible. The donner settlenent of the Lièvre-Datinsau end 

Steaurice valleys.follews the extensive alluvial depoeita and the re-

entrants cf marine deposits Which penetrate to about 5D miles up theso 

vallnys. 
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Bed eig. 3) 

The ares enter study le, as seid *hm, part of the Canadien 

Shi» d. The southern nargin coincides with the line between the pre- 

Cambrien and Paleeosoic rocks. According to Clerk end Stearn (1960): 

"About 450 per cent of the ares of the Canadien. Shield 
le composed of granite gneiss within which are set 
elongate„ podliketedies of metemorphosed eadimentary 
end voleanic rocks ...Most geologists now belleve that 
the gneiss 'chie tome so much cf the Shield la the 
prodnct of repeated intrusion* and that as mue es 30 
or W) intruive cycle s yin be identified when the 
Shield bas beau Investigated in detall. The granites 
now blendto forn an aiment hamogeneoue nase. 

The podlike bodies are remuent» of the oldest »aimanta *ad 

vol nies on record. The are of Archean age (erlypre-Cambrien). 

Their sporadia distributioncan be bief explained if th.y are Inter-

preted as the louer parts of eugeoenclines that have base almost 

engulfed during orogen', by the granite that nov aurrounde them. 

Frolonged expose= to «colon muy have etill reduced thele artel 

distribution, The commeneet sedinentery rocks are graywacke and 

conglonerste while the volcanisa are afronglymetemorpheeed levas now 

deeignated se greenstones. Petrographio etudies ehow that mcst of the 

greenatonee moere andesites, basalte and rrolitea. eds of tuff and 

agglonerate were aise aseociated Ide) the neve. 

Jotb eedianntary end vole-mie moka have beau eonverted ta 

schiste, and in more intensey deferned areae te pelouses. 

The archsean sedinentary end volunic rocks are net the only 

record of the pre-iCembrien aras. ?key- are *vexa/tin unconformably by 

emch different rocks assigne d fo the Proteroloic (late presZaMbrian). 

Most et theee rocks are querfaue sandstone, limeetone and dolomite, 
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with some féldspethic esndetones »hale and leva flores. Th y* ere relatively 

undisturhed, eompared to the roteras aeformation of the- krchean groupe. 

formetion is a Do on eediment in Proterozoic 
sequenoes and nmarly ail the major irez, ores of the 

ere round in beds cf this type» (Clark end 
Stearn, 1960). 

In the msp (Fig. 3) outil:are of thece tee seriee of rocke ean be noticed 

immediatelyto the north and won of tee arma under etudy. 

The ment important pre-Cembrian seriee in the aga proper ln 

the Grenville seriez,. There 1$ atill no agrenment whether to classify 

the Grenville es Archean or Proteroeoic. Ph important point le the 

presence of thia sertes with ite perticular rock content. It la 

na complex of more or lege granitieed eedimentary 
gneisees aseociated with large memunts of crystelline 
lis eatone and with a little leva ... The Grenville 
rocks, which «tend from Lee %ron for a still 
undetermined distance along the north shore of the 
St.Lawrerce Rteers were orlerally composed of 
eandelane, arkoses ehale, limeetones and minor leva 
flous.* (Rareeens in Stockwell, 1.957) 

Hove-ver these rocks have been metamorphosed te marble whist, ormet 

gneiss, quartette and amphibolite. The sequence at the type locallty 

of Orenville la froz tep to bottom cryetalline Ilmsetone, garnnt gnelen 

end quartzite. These loyers over most of the ration have been inteneely 

folded and intreed by gabbro, anorthosites dtorito end oyenite. If 

one adde effect of weathering and erosion„ and crystalline limestone 

ie eost susceptible te thie affect (Medkays 19119)s it is not surprising 

that the typical sequence ie not erten round undietrubed and that theee 

eediments hava been preserved only et the bottom of the gennynclines. 

it aee mare than a coincidence thet the langer known orteils of out-

crops of these rocks are concentrated froc the Black River region ecross 

the Lièvre-Getineau venge te the Grenville township regions that is 
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in the trc;uzh of lcwer elevatien mintioned before (coepere Biges 2 end 

3). Accorriing to Mackay (1941.9), the Gatineau valley largaly developcd 

on Grenville lime stone and the Thurne end Watien Valley Rellway »leo 

relions for a vett part of ita route, e dépression eroded in sort 

crystelline liheetone. In meny amas, the upper layer of limeatone is 

,one and the geruot gneiss with or witbout sillimenite is et the surface. 

But wharever present at the surface, crystelline limattone a3 well as 

basic rocks such as greenstone and anorthosite could be highly sieificant 

when the acidity and emount of nutriente in the salle of that ami are 

considered. 

Detailed distribution of rocks in crans studled ware Pound 

in the fon:swing euthorat (Adams 1696, Anbcrt da le eue 1948, 1948b, 

Auer 1952, r3ar1ow 1899, Band 1954, Béland & Bergeron 1959, êland 

1961, 31and 1954, Bell 1889, Clark 1948, Clark& Lunde 1950, Collins 

1914, Crosby 1944, Curetine& al. 1955, Denis 1936, Bente 1937, Elle 

1897, 1900, 1902, Faesnler & Laverders 1936, lesesaler 1940, 19/48, 

0111 19149, 1951, 0111ise 1952, Goudge 1935, ilanuah 1952, Harry 1961, 

Handerson 1936, Johnston 1954. importe 1952, Logan 1847, 1854, 1857, 

1863, Low 1893, Lunde 1951, 195h, MacGerrigla 1936, Macke 1947, 

4aeffet te 19480 1949, 1950, 1953, Melibereaik 1949, Ossun 1902, Osborne 

1935, 1936a, 1936b, 1951, 1956, Betty 1932, 1933, 193h, Sabourin 1952, 

1955, Smith 1950, Snelling 1962, Thomson 1956, Vennor 2818, 1881, 

Wilson 1946, "Wilson 1914, 1915, 1918, 1921, 1924, 1925). 

Plaistocane (Fig. 4) 

Yhe whole of the Province of qUebac wea glociéted. As the 

Labrador Joe cap was ceste 3n Quebec, it te not aurprising to find 

more gouging and polishing of bedrock thon accumulation of deposits over 
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mont of the ShieId. in the are a studiede howevcre whlch °couples the 

aouthern maren of the plateau, tille reach two feet or more in depth 

on ridge tops as won as slopes. As the bedrock le mostIy granitice

the tilla are light-textured sande and sandy Ica». In the feu arase 

of rimer textured rocks silt lofts and boas can ais° be found. 

All glacial tille etndied ln Québec up to reoently had proven 

to be of Wisconsin aga. Letely, baierez', studies ef tbe Pleistocene 

deposits in the St. ne Lowlands have revealed e tilt (The Becancour 

tilt) and orgenic deposits of "pre-classicol Wisconein" but apparently 

of post-Sangomon tira (Teresmae 1958, Gadd 1960). Te peat dePoaits 

have a carton-14 date of 40,000 years. This older till is red, c1ayey 

and highly colcarecuse but up to now it han been round only south of 

the région actuely studied. 

The eouthern margin of the Plateau as weli as tl;e volley re-

entrante verre alise inveded by the Champlain 3ea. The hielest Chanplain 

Ses and and pebble beachen are fouina at about 650 to 700 fest in the 

Ottawa ares and 600 to 650 fent arouud Quebec (Lou 1893; Mouffette 1950; 

Paessler 1947; Mackay 1949). The maximum et Lion of Clay or clay loam 

denosits tuas bemn reported as 575 fast in the Liévre-Cetineau trough by 

Mouffette (1950). The average maximum elevation of thèse deposits 

reported elseuhere is between 500 to 550 feet (lev 1893; Foesaler 1947). 

Macke (1947)e in a traverse betuten Quyon and eontchalloe finds thst on 

botte aides of the Livre-Gotioeau trouughe the boundary between clay plains 

and the rock knob uplar4 is abrupt because of the eecarpment and that 

the 400-foot contour lino approximotee thie boundary. In the trough 

itselfe he reports clay plaine up to 600 feet, 30 to 40 miles north of 

the lowlands. Mouffette (1950) alao records yerved clays aboya 460 feet. 
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s 
ose observations are mort interesting if we thcn consider Goldringla 

(1920) atudy of the Champlain Ses. Through en inventory and analyste 

of Champlain Sea fossile, loldring wao able ta eeparate three aonated 

types of deposits: normal narine (saline), braokish and fresh water. 

Me bused bis conclusions on frequency distribution of epeciee partieular 

to each typa of weber and on dwarfing and other charauters of the species 

different from normal. Se also round that the dletribution of marine and 

fresh-weter opeclea coincided with distribution of baav' clays and, vorved 

clays. Froe: hie map it can be seen that marine waters, consequently 

marine clay depoalts, were confined to the St.Lawrence-Ottawa lowianda„ 

that the hreokith waters extanded a short wey upstream of the main 

tributariea among which the Lièvre, Gatineau and St.Maurice, and that 

further upstream only free water vas to tee round. Going back te leackay 

(1947) and Yauffette (1950) one can draw the roseonable concluaion that 

truc marine clay depoaits are round up to 400 feet brackish :tater 

deposits fro 400 to b60 feet approximateiy and freab water depoeite 

(varvee and °there) above L60 feet. Such conclusiona, if truc, arc of 

the greateat importance in ameesaing the fertllity of the aoils round 

in the aras. Aeconding ta Crin (1962)0 clay minerais. etee te reeesin 

unmodified during doposition in free voter but there la a otrong 

euggeation that some ara modified during déposition in marine water. 

*There is e tendeney for micas whlch have beau 
degraded in the weathering process by the partial 
removel of the interlayer catians tobe regraded 
loto better cryatallized illite and chlorite.* 

Sueh changee in the aisy fraction oould not anly affect the ex-

change capaoity of the soil but also its physical charecteristics as they 

affect convection, pudding and drainage. 



uently, it sema importent ta donne more eocurately the 

eoutbern margin of the ares etudied as the line between the marine and 

braokieh voter deposits in the valleya and the marine deposits end till-

covered aimes elsewhere• 

V OX 

The erse inveetigeted is part of s larges, Union complet 

centered on the Great Laites and the StJavrence valley* It is limited 

to the nortb by the boreal l'omet of epruce end tir, and te *le south 

by the deciduous tercet of coke and hickeries. Frothinghem (1915) vie 

the tiret te conaider this region as more tben a transition betwaen eue 

tvo ruions and he nened it the eMorthern Rardwood Reglone. Re and 

attela (1935) showed that the limite of tille region coinaided with the 

limite of optimum range et «stern henleek, white pins, red plue and 

yellcv hire. ?bs botta recognised, however, that the dominent climax 

epecies on the »oie sites te eugar impie, the next moet prominant epeciee 

being yellow hire, beeah, end hemlcok and ciao the occietonal white pille. 

The dry edaphio *lima* is commxeye community domineted by white pine and 

red pine white the vit sites support communities of boreel cernes: black 

apruce, beisam tir, white epruce and lerch,i Thot ciao recognised the 

existence of /fest pinertea pointeined by repested fires on sites which 

otherviee would aise be oecopied by the herdvoods. tenu' work ie e 

partioulsrly detailed eeclogion study of thie raglan, vhich he called 

the PEemlockWhite Pine.fforthern Eerdwood Region*,, Ealliday (1937) 

preferred tbe terra Great Lakes-St.Lavrence Rosi= (the Region). 
'tete lattfy 

X more intensive exploration *leo led to a subdivision of 

the 9a gion lute sections: 

eqeueb differentietion con liergelybe tracsd to 
the affect et local climate, the underlying 
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s 
geologic structure, the character of the surface 
demosite, the topography, and the resating drainage 
plan or to coMbinstions cf ail thesee (ffalliday 1937). 

In Quehec, the gnelesic taurentian eearp wae separated es L-h, 

the Appalachien pelecutoic uplands se L-5, the lowlenda inveded by the 

Champlain St& a2 L-2 and L-3, the Lek, St.John Benin as L-7 and the 

narrow band along the lamer St.Lenerence ostuery as L-6. 

Yinslly, Rowe (1959) further subdivided the 14 section into 

subsections. Free en ecologlcal point cf vlew, one subdivision eseme 

to be juatified in Queen, which corresponds ta the Gatineau-Lièvre 

troue> of lover eievetion, underlain by fragmenta of Grenville limestone. 

Fièure. 5 -la essentiallybased on Rellidayie eci4D w3 th soze of 'Rowe's 

modifications end sillet contour modifications beaed on the writeris 

Oen experience. The area of the preeent investigation le confined to 

Faction L-ha, b and c. 

Treetment of the section as a eine dosa not imply byany imans 

cor plete uniformity cf vegetation. On the contrary, latitude and altitude 

control the range of oet of the trace apecies of southorn affinitios. 

âne general north-eouth direction, the naturel forent vegetation on the 

well-drainod sites varies from sugar maple-yellow birch te muer esple-

bsech to augar meple-basswood. Red oak and lronwood are presserai: on dry, 

warm hilltops ln the southern hait. Cold atoay s'open eupport maxturea 

of yellow hire, pros and tir, wbile dry ridges with thin soli support 

red pin., white pins, white birch and white sprues or bemlook, white 

cedar end red sprues te the southeast. tow lying met mites support 

oither black ash-eIm or epruee-fir stands. Fis may brins about any 

nueiber of mixtures of which red pins-white One-white birch or »open-

white birch stands are the moet cc on. 
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n the 3st u- evre trcell, the presence of lm:mye:ad, 

white esh, black cherryand butternut coula ba due either to tbe 

presence of' limeetone or to loyer elevetion. Haes me! yes not round 

aboi,» 1100 fast altitude either bere or in the Algonquin uplaude across 

the Otteva River (Gordon 1955). 

Cleasitication et local sil»tua bas beau cerne out over 

smell amas euchas Lske Tedwerd and V4cartier ueiug the lasssr vegetetion 

method et Cejander (1926) (Heimberger 1941), but no attempt bas yet beau 

ma•de et e oistematic epproach to the lebels aree. 

CLIMAT& 

The earliest plant geogrephers asnd. olinatelogists have 

reeognieed the reletionship betwaen the lire sonos of the world and 

alite (Grisebeab 1872, Schimper 1903, geppen and Geiger 1936, Pierrier: 

1898, tivingston and Shreve 1921). To define th* climate types ard 

lire zones, varions aspects of temperature and precipitation have beso 

the met commenly utilieet sierra n annuel temperature end precipitation, 

eseleonel variations of both, Iength of &rowing asseau either se free-

free deys, deys with a *eau tempera turc ebove 42°P or Brenne dogroo-cese4 

presence or absence of dry soesons, etc. Thornthvaite (1931, 1948) in 

attempting a mure coxplete and national approaohto climat* classification 

integrated temperature end dayelength to eatablieb regione of different 

potentiel evepotranspiretion or water need. When combined with monthly 

values of preoipitetion, potentiel evaporation made it possible te 

aeparate ragions with seaeonelveter deficite front Ume with a lester 

aurplus. Potentiel evapotrenspiration weo aise s neesure of the thermal 

officielle cf a annate (Thernthwaite te Here 1955). 



Sonie investigaters (Paterson 1956, 1959, Weok 1955, 1957, 

1960) have olaborated matharatics1 formulee lntegrating temperature, 

precimitstion„ radiation and length of growing season. The rezulting 

indices net only4caterminted types of climate„ but tbey related these 

climates te potentiel forest productivity. Thema indices have beton 

discuseed by Fardé (1958, 1959) and LeMieUX (1961). They are of 

limited value in areglonal site classification, where soi/ factors 

take precodence over climate in the separation of site-types. 

Whatever the climetic factors or indices used, a tecessary 

soles/ to a classification ia the mapping of the climats types. 'rwo 

approaches have hem used. One, termod "objective" mepping of climate, 

ia to trace isoltnee of the varions numarlcal velues of the permutera 

used. 3uch an approaoh, though perhaps ueefU1 in meteorclogy, is of 

lieuitad utility in climatology, tbat le ln etudies cf meteorolegical 

°venta as the,' are related to the distribution of lire on eerth. First, 

the mateorological stations %Mich supply the basic date are few and 

irregglerly toattered acroes the continents. The actuel locution of each 

individuel station might aise bs in a hi en>, ebnormal situation and net 

be representative of that region. Thus it becomes impossible to 

detormine the boundarles of the climatic regions with any degree of 

accuracy. Seconey, the rounded-lnterval values et the Janine* bave 

often times vert' little relation ta vegetatlen sonals. 

The other approach„ basaci on the assomption that neural 

vegetation le the bluet integrator of clisetic factors, is te sort out 

the stations by vegetation zones and to establish the average and range 

of the varieus factors fer cach zone. Auch an approach actes much more 

logicel, for after all vs are tryine to find e relation between leo-sonos 
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• 
and ne climatic date which might doter mine them end 'a in much °seer, 

esnecially todaylwith the hr3.p of eerial aurveys (Have 1959), to mie 

accuratel? life sones than sueh en intangible thing as climate. If 

attention le paid ta altitude end actuel spot-location of the etetione, 

e reaeonable correlation should thon ha round betveen vegetetion regione 

and climetie date if euch ao relation does «let. 

?rue Loue inventigators have ehown that for the whole Frevince 

of Quebec there in no water deficiene7 et any t3ele during the yen r 

(heppen and Geiger 1936, Sandereon 194% Villeneuve 1946). The region 

preeently inveetigated in port of Kbppen'e Dib regions cold enow-forent 

eldnee, vith rv.› dry saloon and with warm sumer. st is a climate type 

limited dft::tributice or und the world. Other arese with the sema 

overell type of climate are: e narrow band acrose 5candinevia et the 

Ievel cf Oslo end etockholm, the Leningrad-Yoscew ores in Central %ropetin 

Rusaie„ the Central pleteau or ?urkey end the *maous, end e smala arta 

in the Pielkkeideenedivoetok region. Aocording to Simiens= (1948), using 

Thornthvgite'e erste% it ie port Gf the mole eubhumid microthermal 

reglon. Dut it te Obvions to anybede- femilier with the rrovince of 

Qlebec that e more detelled eubdivision is pceeine. 

lt le cleer from a quiet: compgrieon of Figures 5 and 6 that 

precipitation elone ig sot a limiting factor in our came. The letitudinal 

arrangement of the forent regione ae modified tri topography eeems, however, 

to indicate a relation with temperature. So the folIoneing values moere 

compiled: men annuel temperature, meantemperatures cf the coldeet and 

the ter et montb and mon tempereture cf MayeJune-July-Auguet (the four 

principal monthe of the groving season hem). Growing 'tesson W85 eveluated 

ag number of dayg with e mman temperature «lue ta or higher thon Lee 
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as estimated frc tm efecothed curve of /neer; monthly te npereture 

(80nener and Kendall 1959). 0roving degrommîays ver also eatimated 

from the came curares. Finslly `hornthwaitele (19143) potentiel evapo-

transpiration vas siso calculated for esch station. Theae data ore 

lieted for the yhole Province end averaged by sections in Table 1. 

bey vers obtained from Cir. 3208 of the Department of Transport 

(Aron. 1959). 

ODC cennot help but notice the remarkable uniformity of all the 

factors considered in sacs, section end thafr definite gradation from the 

coidest (B. 1b) to the wermest (1m2). It is also evident that nome sections 

do net differ in climatic canditione. ?or Instance, e-141, B-3 and B-t are 

parts of the carie climatie region end their eeparstion ie etrictly a 

rctter of landtypes vhich cense a different distribution pattern of cover 

tynes but mot e differeet potentiel productivity. This vas confirmed by 

a sumer of sempling in 13-4 (Lamie= 1957) to compare grovtb. date and 

l'omet typea Ath thons of B-la end B-3 (Lintesu 1955) (Linteau end 

Lemionx, to be pnblished). Comperlson of data for B-7, Le»? end L-6 

brimas out surprising reluits. The length cf the groving smason and 

potentiel ovenotrenspiration are the sa me in ail three areae. The date 

for L-6, holevor, show a elight maritime influence; macler winter and 

couler summer. The data are aotnally bisse becenee ail stations, except 

Caueepseal end Mateedie, are located along the shore of the Stievrenee 

River, the Oulf, or Chaleur i3ay. This maritime influence during the 

sumer Yould aceount for the lover nue« of groving cisme-deys, yhtch 

le aven lover then in section f3-7. A more, adequsta network of inland 

stations yould be necessery to cheracterite mection L-6 proporiy. 



Table 1 - Climetio Summariee by Forest Rekeone Sections 

Lat. (irt • 
Lit. M M.Ja M JIMA .T. Grosing 

(Fe)) (e) (le ) (?0) 

A.. BORNAL nem M'ON 

1. SeCtiert B-lb (Northern Balt) 

Lake Manu» 
Mistassini Post 
Chibougamas 

e °38• 
30' 

496,91' 

1625 
1255 
12,E 

28.6 
29.4 
30.7 

.6.0 
-4.7 
-3.2 

58.8 
59.6 
59.9 

5.1.9 
53.1 
53.8 

132 
137 
1145 

11400 
1600 
1690 

15.6 
16.4 
17.0 

M. 

Lake Onatchiver 9000" 
Normandin 48°51' 
Chute-aur-aalets 48°39" 
Portage-des-Roobes 48018' 
Alluma 

3,09) 
450 
500 
540 

29.6 

2. Seat 

-4.6 
(Southezu 

59.4 
Hale) 

61.4 
62.6 
82.16 
63.0 
63.8 

52.9 

55.2 
57.0 
56.5 
57.o 
57.8 

138 1563 

153 1833 
157 2066 
158 2029 
160 2138 
163---2219 

16.3 

18.2 
3.8.9 
18.9 
19.2 
20.8 

32.8 
33.4 
33.3 
34.7 

8 

-0.5 
-1.4 
-0.4 
3.0 
1 

. 

Amos 
Barrage 0Oeil 
Parent 
Sanneterre 
Val d'Or 
Rapide No. 2 

8°34' 
48° 231

47955' 
48025' 
48°06' 
1 7°54' 

1002 
1325 

1400 
1030 
1000 

950 

33.8 
3. Seeti 

32.9 
33.4 
33.7 
34.0 
34.1 
44.4 

0.14 62.6 
a B-3 and. B.4 

-1.0 62.2 
1.8 62.3 
0.5 61.5 
1.2 63.4 
2.6 62.4 
14 62.8 

56.7 

56.5 
57.3 
56.1 
51.4 
56.8 
X6.1 

158 

155 
154 
156 
159 
162
162 

2057 

2022 
1906 
1972 
2168 
2011. 
22,2 

19.2 

19.0 
19.2 
19.2 
19.9 
19.2 
19.5 

Ave. 33.7 la 62.4 56.7 158 207 2 19.3 

)10ko.T. a seau manuel .teeepersturs Mete.T. -al teeas Jenuary temperature
-x.iTu.T. • leen Jely temperature - M.P1171Z. Man temperature of Mer-June-July-Auguet - 
PB • poteuttal evapotrarepiratIon 



Station 

Table 1 Climat 

Alt 
(ft.) (°) (?°) 

(continue) 

:te* 
(r o) 

Gravant Green& 
Scaaon Dotree-

Rapide a.7j
Maman 
Rapide Blanc 
B.0ran4 Leone 
B. •Cabonta 
B. des Quinze 
La Tuque. . 

Rattasi2n-
Bi1lataz7e 

147°46' 
47°54' 
147°43.

r i a47. 321
1470181
47°3141

51 
47027'

t146°
0...4721. 

Av. 

4. Section B-7 (transition Zone) 
1020 36.1 4.0 
1171 35.1 14.5 

920 35.3. 3.2 
1080 3/1.9 0.8 
1225 36.1 6.4 

810 37.3 5.8 
553. 36.9 14.4 

1200 37.0 7.8 

20.3 

19.5 
19.2 
20.1 
20.1 
20.9 
20.3 
20.7 

1065 5.,.,.5' ,,.......132........612..........get._10...........M.... 7221.... 

36.0 4.3 64.0 58.1 168 2310 20.0 

8.. 063AT MUS JAWRENCS REG/0/i 

63.6 57.7 168 2249 

62.5 57.0 162 2134 
64.2 58.5 165 2323 
65.5 57.0 169 2209 
63.2 58.0 165 2303 
65.6 59.9 171 2604 
65.0 59.6 172 2476 
63.9 58.6 17k 2330 

1. Section 13-7 (Lake 3t. Joim) 
Ile Nalisne 48_035, 350 35.9 2.9 64.14, 58.5 
Rchestral 
5t-n-11010n 

le' 
là80 1

590 
366 

35.4 
35.0 

1.2 
0.9 

65.3 
63.6 

58.9 
57.9 

Arvida 48P26, 375 36.7 4.2 65.2 59.3 
Reactville 
Lénogaszt 

48029i 
802 14

5 

536 
485 

36.0 
35.9 

2.9 
2.1 

63.8 
64.8

58.5 
59.1 

Chicoutini 489251 180 37.0 4.6 65.6 59.1 
Chute %rio« 48031, 618 36.4 2.2 65.2 59.8. 0 

Av. 36.0 2.6 64.7 58.9 

166 20.1 
170 2476 20.5 
165 2250 20.1 
172 21.7 
167 2 213 
168 2565 20.6 
170 2483 21.2 

225 19.9 
168 2428 20.6 
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Table Cl at S 

Station 

Cep Chat 
Caspà 
Nont-Joll 
Nient-Louis 
Prie* 
Bic 
Bonaventure 
Causepseal 
Matiepadie 
Pert-Daniel 
Baie St-Paul 
La Mahal. 

Let. 

6' 

5,
80361
100251
480051

4811211

47058' 
1L8013' 
47°35' 
47°37' 

kv. 

Ste-itgathe 
Barrage Ne 
B. Tiniseaaimgue 
ilont-rearlar 
Nceiningœ 
Neniaraki 
Notre-Dm-du-Laue 46006' 
Rich Falla 45°31' 
Ville-Narie 47°20' 
North Bay A 46020 
St-Tite 46°43 
ànoienne Lora te 46%91

lev. 

14:4n.T. N.Ja.T. 
(n.) 'Cro) ) 

1 
23 
0 

10 
614 

100 
53 

225 
50 
e 

750 
860 
559 
680 
640 
630 

1210 
465 
245

.T. °rowing men 
Sets.= Ume. Pt 
(der) Dale (ill.) 

2. Senti L-6 (lever St.Leurenee and 0,e$) 

3/.3 12.1 61.7 55.2 165 194 8 18.7 
37.5 11.0 614.6 56.7 167 2201 19.6 
37.7 10.0 63.9 97.4 1.9 22% 21.0 
38.4 12.8 63.8 56.7 167 2225 20.3 
37.5 9.1 63.9 57.5 168 2256 20.1 
37.3 9.1 63.2 57.1 167 2170 19.8 
38.5 13.0 63.9 57.0 167 2220 19.6 
35.3 5.0 63.4 57.1 160 2132 20.0 
36.9 7.0 64.1 58.0 167 2285 20.0 
37.6 12.0 63.0 56.2 163 2139 19.4 
38.0 
3/.8 

11.3 
3.041 

63.7 
0.6 

56.7 
57,9 

165 
169 

21 
226? 

21.0 
20.9 

37.5 10.2 63.5 57.0 164 2189 20.0 

3. Scot L-.4 (I trentian Plateau) 

37.9 9.4 64.4 5e.2 173 21476 19.6 
38.5 8.8 65.3 60.2 178 2634 21.5 
39.8 3.0.6 66.6 60.8 178 .2782 21.8 
38.2 7.9 64.6 59.8 179 2598 21.3 
38.2 7.6 65.1 59.9 176 2568 21.1 
39.5 9.8 46.7 61.8 180 2913. 21.1 
9.5 10.0 66.14 61.3 180 2.862 21.8 
.0 10.74 67.7 61.9 183 2984 22.2 

38.5 6.2 65.8 62.3 175 2724 20.3 
37.8 10.0 614.8 59.2 173 214 21.5 
37.9 7.0 65.5 60.3 176 2041. 19.8 
9. 104 66.6 61.0 17,„1. 2597 21.3 

38.7 9.0 65.8 60.6 176 2686 21.1 
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Taa1e 1 - Olizatia Sentearien (continue 

Station 
Alt &MIT. Mei% yfeuek .T. Oroving 
Kt.) (r) (?°) (Fel (F0) Saoula 

Ste-Rose-4u-Dezea6 137° 30 e h95 

Seo -on 10.5 (Appalaahian taan 

U.5 8.6 el& a 58.3 
La Paeatiiira 
Armagh 
Disraeli 
Lao Nitgantio 
St-20mm 
3bed.ford - eines 

47022' 
ente' 
h5055,
45°351
14600he 
690 ' 

100 
3150 
2005 
131h 
1075 
1020 

39.3 
38.9 
38e 
38.8 
38.8 

11.8 
10.6 
10.2 
12.0 
10.2 

65.6 
65.2 
64,4 
64.5 
65.0 
6::8 

59.6 
59.7 
58.9 
59.1 
59.7 

177 
177 
175 
1714 
176 

Av. 38.4 10.1 64.6 59.1 175 

5. Sen on le-3 St.lavrence lowlands eet) 

Butterdaaa 
Chalk aiver 

4e591
6Goos 

675 
550 

140.2 
3944 

12.4 
7.0 

66.2 
67.0

61.1 
61.4 182 

St-4,16rb's" 
Cap Monge 
Donnacona 

h6Ph5,
heu ,

310 
ho 

160 

142..6 
39.13 
140,1. 

12.5 
12.0 
10.4 

69.0 
65.0 
et., 

631.4 
60.2 
62.0 

181 
180 
185 

QueSbee 46°148' 296 /4Q.6 12.0 67.6 61.8 182. 
Shawinigan nus 46932'  

55 
2 3.9 8.14 68.9 62.9 ex 

Berthierville 
St-Lin 

46°02 ' 
45053.1 

140 
210 

409.4 
40.1 

10.9 
9.5 

67.6 
68.5 

62.2 
62.7 

185 
182 

Joliette 46°02' 192 140.6 10.3 69.1 63.5 184 
fanent 46°14' 74 40.9 11.2 68.4 62.8 185 
Train-ltiveres 460211 200 40.7 10.5 68.4. 62.8 137 
Laurierville 45°18' 503 40.5 11.4 66.14 61.0 185 
Dramondville 
fienzing Falls 
lirons 

45° 53' 
45052,
45012• 

270 
»0 
08 

41.1 
41.1 
41.0 

12.2 
11.6 
11.6 

67.6 
68.2 
68.0 

62 
62.5 
63.1. 

188 
189 
187 

210*9 21.2 
2ffl 20.9 
2610 22.3 
29)5 20.7 
2436 20.7 
2629 20.5 

20.3 

20.9 

21.7 
21.8 

2857 22.1 
2702 21.3 
2987 22.5 
2924 21;.3 
3071 21.3 
2985 22.2 
3034 22.0 
3180 22.9 
3131 22.5 
3100 22.2 
2819 21.9 
3101 22.2 
30914 22.2 
2880 21.8 
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med) 

Beaucerille 
Laubton 
sept Ailes 
Leanoxvilia 
$berbroake 

4ell,
45° 52° 
145leel 
4922' 
4 4 

Sorel 462' 
Chelsea 45°31. 
Rentrai/ 135026• 
Pembroke 49481
Ottawa 45°19' 
L'Assomption 4949" 
St-Bruno 45!331
St-Byaekntbe 149,38t 
St-Lanrent 45:31' 
Sali.gniozy Club 4r39,
Oedara 14,194 
Parban 45°17' 
tiaaDonald Collage 45325,
Montriel 45°27' 
Ste-ClotIlde 4919i 
St-frumbert  4,301

5. Secti L-3 (a tlad) 
557 39.5 10.7 

1225 39.3 
615 40.2 12 2 
498 13.2 

.0 
12.1 65.1 

.

60.1 181 2680 21.3 
60.1 181 2630 20.3 

66.0 60.8 185 2832 22.0 
66.6 61.3 185 2867 22.0 441.2 

2.0 14.8 67 .t......_6.2.1......e....j2e_2kt. 620 
40.5 11.3 

6. Section L-2 ( 
48 40.8 9.7 

329 41.2 11.5 
426 141.0 10.7 
410 42.3 12.4 
413 la .9 12.2, 
69 141.2 31.3 

200 39.5 10.0 
102 43.0 14.8 
125 39.3 12.9 
172 42.4 3-3,
132 41.0 14.2 
ie 142.6 14.4. 
90 41.9 14.2 
98 42.7 13.8 

175 43.7 15.4 
102 41.9 14.2 

41.6 12. 

67.4 

treal a 

.8 
69.0 
68 
67.8 
69.0 
69.1 
68.6 
66.4 
69.8 
66.9 
70 e 
66.2 
69.4 
67.7 
69.1s 
70.4 

61.9 184 2935 

63.14 3,90 3242 
63.4 189 3219 
62.6 187 3130 
63.9 192 3316 
63.6 190 3278 
63.2 189 3217 
61.3 193 31433 
64.4 190 3247 
61.t., 192 3395 
64.2 188 3162 
61.0 195 3346 
63.7 190 317 
62.5 196 3400 
64.0 194 3421 
64.9 191 3107 
62 1 

21.9 

22.6 
22.9 
22.8 
23.5 
23.2 
21.3 
23.2 
22.2 
23.8 
22.8 
22.6 
22.5 
23.3 
23.8 
23.0 
2 

63.1 29.1 3 23.0 
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• 
Sections lelt end L» arc a>) v th respect to elinate 

and bedroek geology semas te be the nost imertent differectiel .f seer. 

sections L-2 end l'0.3 sem well differentieted 

1t t ally, a nd botb eine difter from tte otber sections. 
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PART II 

ECOLOGY 

IMTRODUCTION 

It sas Tanoley (1935) who recognized the relations betwesn 

oraanisme and enviroreent es one cateery of the physital systems of 

the universep category which be called acesystems. 

qThey are of the ace varicus klnds end sises. 
They forl. ene cateacry of the multitudinous 
phyaical systems of the =averses which range 
from the univers. as a vbole does te the sten". 

also pointed eut the philosophical implications of eue, e theory, 

implications whic even todgy arc net fully recognised and nemetimee 

completely overlooked by many ecolegiste. 

One earAutial prtJprty of eny physical syntem ta that it 

mahows ergeninstion, which te the inevitebaa remit of 
the interactions and consequent mutuel gdjustment of 
their =tapements. If or, uisation of t possible 
01,2meuta of a system does net result, no systum 
forma or su incipient system breaks up. There is 
in fest e kind 0f naturel selection of ineipient 
sestmeal and the» whieb can ettain the most stable 
aquilibrium survive the longent. It le in thie way 
that ,the bkmalait, eceilibriu ;a &Usine. Tb* 
universel tendeney ta the evolutien of dynamic 
eggilibris hes long ben recognised. S systeee 
dovelop gradually, ateedily beooming more higge 
integrated se more. delicately adjuated in equilibrium. 
' e ecoapetems are of this kind and the normal autogenlo 
succession it a progressa toi ards àter integration and 
stebility. The "clisse repreaent the higheet stage of 
interaticn ind the neerest appreach perteet dynania 

A051 
equillbrium that cou be ettained in a ayetem developed 
un der the er00 conditiona and with the avallable 

J o)
jirvitirvi e , co cents" (idem 193510 

Mrganiestiem existe then both within and between the organiam 

eemplax and the environment complex. 

Another property of physical systems is that tbey esiat at

dîfferent levais of  integretion end that individuel systeme can be 
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ieolated inonde each cf 

Isolat« are neoesearyt 

se lseveeiss a cti cousequently oie» ed. 

"The salols teethod ot esoitsaewa i:s to isoiste este« 
stentelly for the pu pos as o udy (idem) ." 

Aettaslly systems va loolete teentally interloolc or intentait with one 

enother or are parts ot larger oves. 

"-The isolation is tben sortir artific  but it le the 
0n37 empathie vay in nbich ra prote (idem) 

But the isolatees thongn artificiel to a certain «tent, 

are set eceapietely arbitrary. bey naturel ente» mention« above 

e___Tich have attained a soie stable n'ail/brima are ratel and can bu 

»pente for state ounce«, Jumping in end that they a re parts ot 

lamer system deterstined by different Unitif% factorise that they 

inters ct with neighhouring eyetene and that they any be îa turza telt>. 

divided into se eller nicro-ecosystens. In other mords, arbitrarinese 

lies anly in the choice o.t the levai et vbiob i »nt tu sort out eco-

system*. 

For leatertee, the lite-sennes ot the vor d »Tat line be fora cati 

be considered as the prime terreetrial ecoeyete». deternined priverily 

by the great regional caillette complexes met« by spart)) configuration 

end rotation. nese zones can be euhdivided intoescondery ecosystemS 

deternined by regional °limite ami sonetines geologlial eamplez. 4. 

third Ume ot

deternined by la 

preotioal lovai ot 

t 

el pelade. vtletria the tecoceetexan are 

sali ior leste. This la the 

the foreeter for it »sults in. natte of 

reesonahle aise ter supping end nanagestent purpostee sud of relative ly 

=irone productivity. 

(ne thing muet be %cet in nd however. At ail the« loyale, 

the ocepleccity cf the causative agents and their interactions prectinde 
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*cou rate eebdivieione of ecogretens strict3j on the basin of theee agents. 

If the «cl-system theory'is correct, that in if any system reagyrequiree 

organisation and letegretion of ite ehole and «agate of ite components 

end if anteeentialpart of the tenctional proceeses of the tome« la 

thie amans that the organised plant consumity 'mat have the 

sana mal limite es the ph:misai part of the «mets% end that dell-

mitation of thiecoseaunity delimite the «ceci« se a lobule. Such a 

delinitation eirounacreee the ares in which rmeearch on causative 

agents ()tete et sua (aube conoentreted. 

> Ç 
The deternining, essentiel part then of the ecosysten is the 

4 ( commun/te. in the esse cf naturel, undieturbed secayetensiohich have 

reached equilibrion, it le truc that the bounderies of the City 

coïncide vit t the primer- y stable parts of the physicel environnent 

eue es topographf end landeorm. Hosever„ thie ta net se in the case 

of the artificiel, temporery ecoeyateme of escondery succession atter 

tire or hum« intervention. Secondery succession le a eameeion of 

unstable ecoeyettna et first short-lived, then more and more stable till 

the original naturel ecoeyeten le re-eetiblished. 'or instance, on a 

given landform in 4 single locallty„ depending on the intansity of the 

dieturbance (e.g. tire) e varietyr of conmunitiee can bec asse established„ 

white fora se any individuel ecoryetere and the limite of the» eco-

eyetene are the« of the comanities ralenties the degres of dieturb-

once and net the» of the stable prima ry commente of the pbyeleal 

environnent =chas topograpby and lantiforn. ?repent prnductivity ie 

closely related to these temporery ecosysteme, net te lendfora. 

The importance of vegetation does net detract, however, from 

the met importance et oleseifying and napping lendforne and drainage 

fr e 

2 
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patterns. Knoving the plant communitynight be sufficient to recognize 

and map the ecogyeates on the erounde but more and mure eite classification 

and vapping of large ares la donefrom eerial photographe. 3o we must 

knod the relationshipe betaaeo anch naturel enclave/am and factors of the 

environnent, auch ea landforme fopOgraphy and drainage pettevne elements 

affile are eesentiel to atereosoopic interpretetion of photographe. In 

foreetrye it in also importent ta have a map of lendtypes and landforme 

for the location of ronde and rand building >ettrale. 

imaging the relation between naturel acosyetema and landforms 

is also the on/y may to leave the problens of allogenlc successions on 

the saine landforme. The relation betseen the secondery cammunity 

(secondery econyetem) and tue original naturel community can only be 

eatablished through history end their comeon tie to 3. given phynical 

environnent. This say the develepmental trend of eecondary communitles 

carabe establithed through careful study (Aichinger 1951s, 1951b). 

In the present inveatigatione only the naturel orvery little 

disturbed scosystese &rowing tolarant hardwoodu in pure or mixe stands 

bave been s tudied in en attempf te eatealish s beide framework: ta whtch 

c'an be tied latex the aecondary, allogenic and transitory ecoeystena 

which presently occupy in part sait! of the nitee. 

METHOD OP STUDY 

In eaeh aoasyetem a etudy vas made of tbe forent comunity and 

its soli profila, and of the mozt relevant elements cf ite physicel 

environnent, that ta elemente whicb can serve bath 83 additionai criteris 

for ground identificetton end as criterie for photo interprentione and 

can innuencfe chaîne et eilvieultural treatment, 

ln the description of the foreet communit e choies of a phyto-

eaaiologics1 nethod vas made atter due coneidoratian Van given ta numerous 
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published discussions o. the subject (Curtis 1959s lbittaker 1962, n'ore 

1955, Beokinz 1957). it le obvions that once the existence of seperible 2 

naturel ecoeysteme il recogoised, one cannot eocept t ̂e theory of penny 

arbitrery segments slong a gradient ors continuum. A classification of 

naturel units is possible. phot no tmo unite are exactly alike it 

conceded from the etert (Glouson 1939). 50 taro indi*,111410 of s sPeoiee ,keec32)
Te•-e')

en, exectly el** eieer; yet ver species. The nrcblem ttien re ins 

that admitt:Ing the existence of Imparable. dlecontinucus COMM/Mitie89

what le the best veto describe the and on ithet baele should. ve group 

the into a densification? Cajender's (1926) empheals on dominent 

epeolee of the lesser vegetation nes ied to suceesafulaleetificeition 

in the noies-pcor boreal forent of 3ampe end Beetern Celles (Linteau 

1955; Ilvessalo 1929; YuP118 19153 Lafond 1956; Bellefeuille 1932). In 

the tamperete regions cf Europe, :i3roun-3lenquet'e (1932) aPPrutch hile 

'sien mue more widely accepte (Tnxen 1954, 1960; Porrett 1950, 1957; 

Sllenberg 1939, 195h; Mter 1947, 195; too 1951, 1952; Moor 1951, 1954 

Richard 1961; Lebrun et al 19h9). More empbesie la elven in thie 

approach to planta cf lasser abundance but of greeter effinity to a 

community without for the motter noelectingebundence. The whole 

aseeMblege of epecies in taken Into account, mis well ae tbe vigor and 

marmot of distribution. in the itand of each epocies. ln this approach 

the menner of presentetion cf the reluite le elso ment important. All 

the individuel Knocies 'lettere grouped together in tables. 51, aci doinz, 

it le possible et first glanda to set the variation bet.wos individuel 

relev4e of e ach coin munity typo. The characteristic speoics fi/louper mach 

community type is eorted out and ellowv qui& reference for the cimes-

ification of a new relev6. 



la the prement investigetione 3reen-Blanquet'à sone% ef 

abundenee-domlnanee and teclabillt!.7 have ben usediwith allght 

mode /caftons. fha ateadlvtaiona of these scalea orebreed ernlugh to bis 

eaty to apply and yet sive o sigalfleant account of the physlegnomy of 

s naturel 'plant community whero nature veriebility lo inheront. The 

ocele cennot be more preelse thon the nature of the thing measurea. 

Counte of ineividuese peaeured d5otencsa between individuels end sU 

other pseudo..proolea reaaurenente of veetetione eepecielly forent 

vegetation, cannot 'nad te the value of e vegatation eue, era are on 

the contrarygette misloading. Tn Breun-Ulenquetta sotie of obundence-

dominance s s oi  reybe rare (r), prooent but corerini; lens thon 

5 per pont (eaey to omarlook) (+), abondent and eeey te l'ira but covering 

Lens thon 5 ptr cent of the arca (1), covering 5 te 25 per cent of the 

ors (2), 25-50 par cent (3) 50 to 75 per cent_ (h) or more than 75 per 

cent of the ares (5). it met alwaya be kept in mina that thie scala ie 

more a qualitative than s quantitative entimate. 

The sociebility, tulle ad' ittedly it more difficuit to apply or 

lnterpret and acre phytosoolologists shyorway- from it. Ursun-Blanquet 

hirtelf is rat caser eneue on thie meter (1932, 1951). mat constitutes 

an teeiatcd i lu ua2, s tete a olurp, e patch, a mei colony or a 

pure population le e motter el: scalpa end perspective. the uriter hae 

howevor maintalnea the use of tris sosie as it does, ln hie intorpratetion, 

nad eorething to the description of the vegetation. Soolabillty ln thts 

Miudy vos appreciated in relation to the sise of the individuel plante 

ana of a flfth.ecre plot norrally ueed in foret sempling and_ erployed 

in tbis atudy# 
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l'or xadaar veetstioa (erubee 'serbe and Imposes) soolability 1 

indleatee individuel planta ïrowin4, ainey bi soclahility 2 inicates 

tete of a feu individusla. The St erse of reeifiestion of irelividuala 

must trot ha overlodked. 21mi-0)1114y 1 indioatas that sech e'truen 

individuel la separated from lts saighbour by * diatence to or 

ereator than ita heiet and sociabillty 2 that tuo or three individuels 

aro oloaor thon that to eacb otber. Saaiin111ty 3, h and 5 ?or les o

wotation zuld sbr,Oa is appreclated ln relation ta the abondance-

dominance seule and tin, sise of the plot. If a speoles bau an shundanos-

dominance, let us aisys of b, and Lt is well oocoactented in one large 

oolony, then sociability 12 given la 5. If it la dletributed in three 

or four patohese acsiability ia even *a b„ and M7 distributed in 

numerous umall et es el. over tbe plot, sociabillty ia given as 3. 

The amiability «ale is vuoh more diffieult to apply in the 

forest etraturat the Observer lochs the preper perspactvs over the 

aurrounding arra to approclate sociability realistically. The values 

1, 2 and 3 crue use> but net striotly 03 a soolability anale. They 

aerved more au * si le appreciation of distributleb of individuels 

osoordink to theîr regeneretion habit. Sociabllity I 1ndlcatea eingle 

tresse aenersIly of seedling when, utile sociability 2 indiostae 

clusters %estime sprouts end sooishility 3 would characteri.oe small 

donso poplar clones for instance. 

A parallel evolution of tbe soil profile end the p1 nt 

oommsnity being implioit in the ecosystem theor:fe s close correlation 

chou ld exlst betyeen esch naturn plant association end its peogenetio 

profile. The study then car basized thoue propertlee of the profile 

uhich influence and relise the pcdogenetlo prooesses involved; lwpe 
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of humus with ita principal chemical propertiee, tbicknesa cf each 

borison, variations of texture betveen hors one, texture, structure 

and compaotnese of parent materlal and its ceological origine intennity 

of loaching of free trou =ides, presence of seepage and depth to water 

table, precence of mermoriastLon, paeudoeley or gley. The nomenclature 

use sac that of Kubiëna (1953) and Aubert dsOluchaufour (1956) adapted 

to saur conditions by the writer. 

Finally all relevant physical factors of the environment were 

also noteds latitude, altitude, topography, exposum, percent 

clope, type of bedrock when exposed. 

Field procedure 

Sampling W29 distrïbuted throughout the region as evenly ee 

accessibility would permit. rte folloving are  were eampled: Belleterre 

(11 plots), Kipswes (12 plots), the Dumoine (24 plots), Gatineau, Lièvre 

and Rouge (109 plots) vatersheds and the foothille betweac Shawinigan end 

Quebec (18 plot') for e totel of 1% pacte. Figure 5 shows the location 

of tisse amas. 

in every ares the procedure W80 to f irst select e representetive 

block 300 to 600 aorte in sise from topographie 'sape (soales 1:50,000) 

and aeriel photographe (sosies le15,840). The main criterion for the 

ohoice of e particuler block, benidee its acceelaibilityowas the dcgree 

to which it wass representative of the range cf habitats of the erea. 

The varions =ver typer vere delineated on the photos then further 

stratified by physiographic sites: combinations of landform„ expoaure 

and degree of a clope au they affect drainage and microolimate. 5uch 

e etratification waa far alisier on epring or fall photographe with no 

lei vos on the trees. Transeeto were then planned to out tbrough eU 
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variations possible. 3aoh tentative econystem thug aorted wae then 

cbeeked on the grouod for homogeneity. Adjuetments in the photo 

demareationa ware eade ehee necessery end a fifth-acre plot established 

in eecb homogeneeus «met« (unifori physlographic site and uniform 

Tant community). Once each bloole had been thoroughly etudied, s check 

sampling was corried out in adjacent *regs to aee, vhethar any nes 

combinetiona might be foued. 

Bach plot wee firmt, located as to letitude, longitude, 

altitude, exposurs, degree of noie, position on s'ope, landform and 

bedrock type. 

A coil pit, throo to four feet deep (average maximum deptb 

of C horizon)) Wei deg out aud a description of the profile made. Type 

of humus and color and structure cf the varices horizons vexe noted es 

well as de th or rooting of treee and leseer vegetation. Drainage 

was ovoluated from profile charecterietics such es stenineam, texture, 

compact:ton, noteing and presence or visible water. Eeoh horizon weu 

eamplod for inter leboratory analyste. A coeposite humus semple was 

also oollected frem four or five stations witbin the plot. On mort 

sites, the humus vas quite tein and vert' difficuit to semple. îhe 

surface leavee avare ecraped away, tben the humus semple collectsd also 

by teeraping with a knife. 

As complete 8 lin 8.43 possible of ail plant speciee prement, 

including tresse, was made and the abundance-dominance and toolability 

of eaeh assesaed. 

Photogrephe vers Wren of etende and soif profiles of represent-

etive individu ale of Tech typical ccoefeten. 



Laboratory nrocedure 

*. The vegetation reisida were eorted ont into tablez and 

associations, subeesociations end variants defined. 

b. The following cheminai preperties of the humus semples vere 

determineds 0, percent organio metter, percent total nitrogen,Cei ratio, 

cation exchange capecityi exchangenble calcium and percent base saturation. 

c. ?or the minerai horizons, texture, humus and free iron oxide 

content ire determined and the iron«..loaching index (indice dtentrene-

ment du fer) caleulated. 

Methode ueed in the chemine. analyse! wers thoae recomeended 

by Malet and liernier (1962), except in the determinstion of free iron 

oxide vhere Asael and Kumadeo (1959) method eau followed. 

Partiale-sine analysis of minerai horizons vas done by the 

hydremeter xethed (Douyoucos 193h, 1953). Sodium hexametephosphate 

wee ueed aa dispersing agent and a reclprocating cbaker invented by the 

writer replace thé standard mixer (Lemieux, in press). eodd dispersion 

vas aseured this waywithout any attrition of soit perticlen visible 

even under the microscope. Once the perometer readinge hsd ben tee% 

the eandy portion of otch eample W83 retained and waebed in a no. 270 

:neve then oven-dried. The eand fractions wore then separated by dry 

sieving and the total weight of sans checked aeinet the hydrometer 

reading. 

REM= 

As stated earlier, the ecoeyatem la delimited by its hictie 

comeunity, that le the limite of bot!) coincide. In ordar then to 

separate the different ecogyatem types, the vegetation relev4e or 

floriatic liste moere aorted out in tables following the mathode of the 

ZariehMontpellier school and community types ware determined. 
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Dread groupinge relates to variations in caver type lem 

*vidant from the. stert. One group consiste of mizedwood etands with 

yellow birdh.(jetea lutez 4ichx.) utile another ohotied a dominance of 

blze aeh (  rairlmiNzigu arcb.). The vont important group housver 

ehowed strong doettnence of sugar mue* (Agimeame.tberem Mare.). The 

second mont nportant trige aseociate ln each stand suas thon uned to 

subdivide theme reste. Such o reliance on treo species teea juatified 

in the present =tee where only undtaturbed (or very aa1t t y disturbed) 

e,ande were noepled end whez . obundence of rageneration of thea* est a 

tri opeolca wse alto noneidered. 

'rhe validity of *Ces* first subdiviatonc %els norreborated by 

a look at the leeeer vagetation. Each community sep arated hed ito group 

of indicator epacies. Some Indicator speciee elso made ;moine a third 

tedivision. 

One thing tous-ver vos Obvions from * comperison of the 114 

releves at the verybeginninz. ?bat is thet the concept of fidelity 

and exclusivencee Weald be c llttie uae if edhered to strictly ln the 

separation of associations. Tho fiera of th* reeon Ita awbole vos 

found to be muoh peorer than expected and roliance on relative shundance 

of certain specine end ecologicel indicator velue of othere eue as• hydro-

phytes aud eutrophytee van neceeeary. Neldoe i view of our presont 

limited phytosociological knowledge of l'k>rtlh American vegatotione tt irae 

deemni premature to categorize certain epeciee es nehancteristice8 and 

ndifferantiale or ever comnanities in the eense of the Mrich-Montpellier 

schen (ecking 1962). In foot, the enernity of excluev-a optai,* et 

the lova of th ostentation end eub-ateociation t being recognized mery 

and mor* by phytosocioloesta (13enklaz 1957; Richard 1961). The boxed-in 
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species eroups in the accompanying tables are to ho locked capon as 

strict/y groupa of indicator species, net an mcbaracteristice or 

ilaifferantialec 

On the haste of these indicator {groupa of treea and /caser 

vsgstation, eight associetions tare recognized. Some of these avare 

rurther sundivided into subi-associations and one varient to end tep with 

fifteen acosystem typeu as liated in Table 2. 

I. Scosystems dominated by sugar manla 

By far the etromgest coupetitor and mont abundant species on 

ail sites excepta the =Id or wet ie augar maple (Acer saccharum Mareb.) 

It dominates the upper canopy and its regeneration ta most bountiful. 

The tbundenoe of suer zapie seedlings la a major hindrance to 

regeneration of »Il other speoies except that of besch Cajus erandifolia 

Ehr.) which hoIds its own against msple wberever it is priment. rive 

major associations cari be recognised in thia eaize of maple deminated 

stands. The nome of tha second ;test important tres apacies f,s used an a 

prefix to desiznatt the association. These rive asscciations are: 

e. 3etulo4ceratwsecohari (3-As): sugar glapie with yellov birch. 

b. ate.Aceretum saccharl sugar maple with !Joint). 

o. potryo4ceratura sacchari (0.+é2): sugar napte witn ironwood (Ootrya 

virenitoo K. Uech.) 

d. Tilio-Aceretun sacchor (T4s): suger s'apis with beetwood (Tilla 

amerdosno L.) 

e. Ulmo-Acerttum eaccheri (U-Aa); su r empira with Aserican elm 

0/mua american  L 

e 

a L.

It vil/ be note that the prefix ia 3etule-, Eue, etc. and 

not Betuleto-, Fagota, etc. As pointed out by Uchard (1961, p. 12), 



Table 2 - Meures* typez 

I etule-Moretum eaceheri (11-.A.0)1 telle« Dire 4. r %pie 

a. tezeteetues vItb Canada y«. 
b. tagetoinves with beeeh. 
o. tagetesengt var. )u  with beeeh, hune varient. 
d. tierelletoe= with taise elittemort. 

II Page4cerctust moellon (1?..4e)s Beach Suger Meple 

a. moletez= with weed terre'. 
b. tilirgtosuin with biome. 
o. polyaticheteeen with Christmas tern. 

Oetrio-Acerctun saeohiari (044e): Ironwood Suer get,. 

IV Tiliewtecretine eseeheri (?..41.0): Baseme - -Suger Muges 

e. typietten typicel. 
b. juglentetesum witb butternut.

V Ulno-Aceretnet seeeheri (U-Ae): airs - thlgar 

VI Abieti4etuletum luteee (te- )e Sels« Yir !e lev aire. 

e. typicura typions 
b. teugetoeuen with heelook. 

VIT tilino-freminetele elles* ( den): a 

VIII Betule-trexinettue Riese (B-in): Ortil Dizeh - Black *eh.

Bleck le. 
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the raies fJf nemeneletnre specley that the guffix -astabe added only to 

the nome or the tenus repratentetivm of the association whilc the 

dlfrgrential zenus nome neede ont on elphonle couneotive vowel elch 

le mos for nomes of the first and second latin declemalon and "is for 

nages of the third deèlenalen. From the point of vins ot latin 

correction thts »kas songe. Cho curfix -stula added to the genne nec 

of a trou species Indiretts * stand of thin species: Ageretus se stand of 

sugar reple t The differentiol genue nome %elle preoedes lt lo use. in 

the dative cane (-se of the firut deolension being repliced by -o for 

euphonie reaSone) to quelifyfurther the type of »tee. For instance, 

affic ce rotue seochari WM4* Suger vaple atand inth besch (1.n lercech 

une irables â bêtr,). 7t 110,-e,ceretue sacchari eouid ne*n s ,ueiar 

nmple stand * besch etond (in Frenght nue Grata aie âahZtreis) whloh 

is mogningless. 

e. The Yellawliroh..%er %pl* eesociation: 

Betulo-Aceretymasccharl (B12) (Table 

Vegotation: 

4be stand of titis association ic doninated b f sucer ample 

(Acer saechgrum)tarth.) and yallow btroll (Seule lutes Yiehx.) (Fig. 7). 

Ealoom fie (Ables baleines (L.) Mill.) and white sprues (Picea glauce 

(moench.) Vos.) art genaralle presont in the underotory, but fe trgeo 

over geee to regel the upper canopy. Some typingl opeetee ot the Impie 

forest in garerai are pressant in the leseer veggtatiou Sue go Teilles 

ereotum Lu, SmIlsoina racemoco (L.) Dee., Enmenegiebencons(gilld.) 

Puroh. and in the apring Srzthronium amaricennx Xgr. ut they art not 

abmndant. Mann *pente* oemmon t the boresi forent s'in domingte the 

leacer vegatetion. Lyoopodinsi  Dryenterls apinuJ.oaa 



Tabla 3 * Tb* Naituleikettarem motrart essetelatimi table 

ASSOCIATION 

Sub-association 

No. of Releva 
Altitude (ft) 
Aspect 
Loupeteee) 

Covers 
Tree layer 
librub layer 
Rab layer 

BETULO-ACFRETUM SACCURI 

TAXETOSCH FAGETOSOM PAGEZIOSUI4 Var.lnunid Tr,RELLETOSUM 

4001 4002 4007 4008 4009 
1200 1150 1190 116o 1100 
- 882 82 N 
- 5 15 25 10 
P P P P P 
Md Md Md Md Md 

90 .90 100 

e gg 359°
60 90 
100 80 
5 10 

4043 4037 4032 4026 4029 4030 

1300 1275 1250 lico 8 1050 10008
I 888 8NE 

8 lo 15 15 10 20 
P P P P P P 
Md Md Md Md Md Md 

100 80 6o 6o 80 75 
95 

60
0 80 100 80 80 190 

5 5 20 

4040 4041 4044 4038 4035 4033 4031 
1335 1300 1275 1250 1250 1225 1025 

- SW 11 
- 2 - - 15 - 
Pm P 5 m Pm Pm Pm Pm Pm 
Md Md Md Md Md Md Md 

100 90 60 80 50 60
po 

50 
100 10 75 90 

80 90 80 40 90 
90 40 

5 5

3002 3000 3008 3016 3007 3033 3046 3044 3076 3074 
1600 1300 1150 1100 1150 1000 900 900 1100 700 
BW Wd W W W :; N N S A 
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5 5 
20 lo 5 15 15 5 5 

Na Na Pa Ba Bq PA Hm Ha Na 
Mield MuNd Held MuNd Held Ad Md Md Md MuNd 

g 70 70 80 80 
100 90 60 80 

40 90 90 80 10 

1 TRU LATER: 

'Meer saccharin 
r 

Seul& lutes 
r 

Ables balsamea 
r 

Picea glana 
r 

Mer rubrum 
r 

%tua grandliolia 
r 

'ranime aigrit 
r 

Ilmms americana 
r 

Tilla americana 
r 

11 8/111113 UME 

Tarsus canadensis 

Viburnum alneollue 

Acer Penuevaleenne Cornus cornets 
Acer m'instila 
L'aidera canadensis 
Salem= pubens 
Prunus vIreolana 

Ifiburreaa cassinoldes 

111 HIRB LUMP: 

Lyeepodine locidulam 
Trillium 'rectum 
dmilacina racolas& 
P01780natum pubescens 

Ititene11* repens 
Dideola virginisna 
Depeteris noveboracensis 

t'aralia cordifolia 
Arisais atrornbene 
Salantes' pedatum 
Demitaria diphylla 
OIMMorhima Claytoni 

igle te m 
Penlele

a
Carimintffleetons 

01nne 
Attprea 

Un ons 
teeppteroldes 
ir

Imbus Pnbeeeens 
Dryetegis,dliennot* 
Depeneris pnegeteris 
Attgrins1112*.temina 

1,011«nde clamasses 
lea 

1:12geree naiis 

nag e
ebsenron 

undulatum • 
lealamthoona condense 

Kosaor
aPinula . 

trifl um 
montant 

tonnera 
bleue re 

Celanele"reren

tms

le 1s 

.5.1 3.1 5.1 2.1 3.1 
4.1 3.1 5.5 1.1 4.4 
2.1 3.1 +.1 2.1 3.1 
+.1 +.1 +.1 +.1 +.1 
+.1 - -
+.1 +.1 +.1 

- +.1 -
- +.1 - 1.1 

4.1 3.1 4.1 3.1 4.1 3.1 
3.2 2.1 4.1 2.1 3.1 3.1 
3.1 2.1 2.1 3.1 3.1 3.1 1
+.1 +.1 +.1 +.1 - +.2 

. +.1 - - +.1 - 
+.1 +.1 +.1 1.1 1.1 1.1 

+.1 - - - 
+.1 +.1. +.1 +.1 1.1 

3.1 2.1 1.1 3.1 +.1 2.1 2.1 
1.1 2.1 +.1 2.1 4.3 4.1 3.1 
4.1 3.1 3.1 3.1 3.1. 3.1 3.1 
1.1 +.1 +.1 +.1 +.1 +.1 +.1 
+.1 - 2.1 +.1 - +.1 +.1 
+.1 +.1 1.1 +.1 +.1 +.1 1.1 
+.1 - 2.1 - - +.1 - 
+.1 - +.1 +.1 +.1 +.1 +.1 

I -  1.1 +.1 - - - +.1 
+.1 - +.1 

+.1 - 
+.1 +.1 - - +.1 

1.1 +.1 +.1 - - +.1 -
1.1 +.1 +.1 +.1 - +.1 - 

1.1 1.1 - +.1 +.1 1.1 
+.1 +.1 - +.1 +.1 3.2 

3.1 1.1 - 1.1 -
2.1 2.1 +.1 +.1 - 

1.3 +.1 1.1 5.5 1.2 

+.1 +.1 1.2 
+.1 2.2 +.1 +.1 +.2 
+.2 +.1 - 4.5 1.2 
+.1 +.1 +.1 - 
+.1 +.1 +.1 
- - 4.3 - - 

+.2 +.1 1.3 2.3 2.3 
- - +.1 

+.1 +.1 - +.1 +.1 
- +.1 +.1 +.1 1.2 

- +.1 
+.1 

+61 +.1 - - +.▪ 1 
1.1 +.1 +.1 +.1 +.1 
1.1 +.1 - - 4.1 
1.1 +.1 - +.1 +.1 

3.2 4.4 1.2 3.3 2.3 2.2 

+.1 1.1 1.1 - 1.1 1.1 
+.1 +.1 2.3 1.1 1.2 1.1 

- +.1 +.1 +.1 
+.1 +.1 +.1 +.1 +.1 +.1 

2.3 2.3 3.3 2.3 +.2 - 
+.1 +a +a +.1 - -
+.1 +.1 +.1 +.1 +.1 - 

• +.1 - +.1 +.1 +.1 - 

- +.1 - 
+•1 

+.1 

4.3 3.3 1.2 3.3 +.1 3.2 2.2 

1.1 
+.1 

1.1 1.1 +.1 
+.1 2.2 +.1 2.2 +.1 

+.1 +.1 +.1 +.1 +.1 +.1 
+.1 +.2 +.1 +.1 1.1 +.1 

- +.1 
4.1 

+.1 +. 3.1 2.1 3.1 
3.2 4.4 3.3 3.1 3.4 
3.1 3.1 +.1 3.1 3.1 

- +.1 +.1 1.1 
1.1 1.1 - +.1 - 

- +.1 +.1 +.1 - +.1 +.1 
- - - - - 

80 90 90 90 
70 10 25 gg 
20 60 10 20 75 

3.1 4.1 3.1 3.1 5.1 
4.3 3.1 3.3 3.1 5.1 
2.1 +.1 4.1 3.1 2.1 
+.1 - - - - 
1.1 - 

- - - +.1 - 4.1 - - - 

+.1 1.1 +.1 2.1 1.1. 1.1 +.1 
+.1 1.1 1.1 +.1 

+.1 +.1 1.1 2.1 1.1 +.1 
+.1 +.1 +.1 1.1 +.1 

2.1 +.1 
+.1 - 

+.1 

+.1 
+.1 

- +.1 +.1 - +.2 - 

+.1 1.3 +.2 2.3 2.4 3.3 1.1 
+.1 +.1 +.1 +.1 +.1 +.1 +.1 

- - - - - - 
- - +.1 +.1 +.1 +.1 

- 1.1 +.1 +.1 +.1 
- +4 +.1 +.1 +.1 - 

1.2 +.2 1.2 - 

+.1 

+.1 

+.1 
+.1 
+.1 
+.1 

+.1 +.1 
+1 
+..1 +.1 1.1 +.1 
+.1 +.1 1.1 

+.1 +.1 +.1 

. +.1 - - - - +.1 
+.1 +.1 - - +.1 +.1 +.1 

- +.1 2.2 +.2 +.1 - 

- +.1 +.1 +.1 1.2 1.2 
- - - +.1 1.1 

-- +.1 +.2 +.1 1.1 
- +.1 - +.1 1.1 +.1 

- 1.1 +.1 3.4 2.3 2.2 1.1 +.1 1.2 

1.1 - - 1.2 2.3 2.1 +.1 +.1 
1.2 - +.1 3.1 +.1 - 1.1 - 

- - - +.1 - +.1 1.2 
+.1 +.1 +.1 - - +.1 +.1 - - 
+.1 1.2 +.2 +.1 +.1 +.1 +.1 - 

- +.2 +.2 +.2 1.2 +.1 +.1 - 1.3 - 
+.1 1.1 - +.1 +.1 +.1 +.1 +.1 +.1 +.1 
- - +.1 - +.1 +.1 - -
- +.1 +.1 +.1 +.1 - - +.1 - +.1 

1.2 2.2 1.2 1.2 1.2 1.1 1.1 +.1 1.1 1.1 
+.2 1.1 +.1 +.1 +.1 1.2 +.1 +.1 

1.2 - - 1.3 - - 1.3 
- 1.2 +.2 +.1 +.1 - - 
- +.1 - +.1 +.1 +.1 - +.1 

+.1 +.1 . +.1 . -
+.1 +.1 +.1 +a +.1 +.1 +.1 +.1 - 
- +.2 +.2 +.1 +.1 +.1 - +.1 - 
+.1 - - +.1 +.1 +.1 - 1.2 
- +.1 +.1 +.1 +.2 +.1 +a 1.1 1.1 

+.2 +.1 +.1 - 
1.1 +.1 

+.1 +.1 - +.1 +.1 +.1 
- - - - +.1 

+.1 +.1 +.1 +.1 +.1 +.1 +.1 
+.1 +.1 +.1 +.1 +.1 

+.- 1 +.1 - - - 
1.1 +.1 +.1 +.1 +.1 +.1 +.1 

+.1 3.3 1.1 1.2 1.1 
+.1 - - 

1.2 - 1.2 

+.1 +.1 - +.1 +.1 
1.1 +.1 +.1 . 

1.1 1.1 - +.1 +.1 

1.2 +.1 2.1 
+.1 

+.1 +.1 
+.1 +.1 +.1 
+.1 +.1 +a 

+.1 

+.1 
+.1 
+.1 

+.1 
+.1 

+.1 

+.1 

+.1 +.1 +.1 +.1 1.1 3.3 2.1 +.1 
- - ..1 - +.1 +.2 +.1 

+.1 2.3 - 3.3 3.3 +.1 
+.2 +.1 +. - - 
+a +.1 +.1 +.1 - +.1 

+.1 2.3 2.2 1.2 
+.1 +.1 1.1 +.1 1.1 +.1 +.1 

+.1 1.1 +.2 +.1 +.1 +.1 +.1 1.? +.1 . 
+.1 +.1 - +.2 - +.1 +.1 +.1 - +.1 
+.2 1.1 - +.1 +.1 +.1 
+.1 1.1 +.2 +.1 +.1 - +.1 1.1 - 1.2 

+.1 

+.2 1.2 1.2 1.2 1.2 1.1 +.1 1.1. 1.1 1.1 
+.1 +.1 +.1 - +.1 +.1 +61 
- 1.2 - +.1 - - +.1 +.1 - - 

+.1 - 
+.1 +.r 1 +.1▪ +.1 +.1 +.1 +.1 4.1 +A +.1 
+.2 +.2 +.2 +.2 +.2 +.2 +.2 +.2 - 

+.1 - +.1 - +.1 - 

egenemaz sPIC1181 

I,. . Queens@ rubreer1 *029 (+.1). Ploea rubans: 3000, 3002, 3076 (+.1). Thula occidentalisa 3002 (+:1). 4002 (1.1). Prunus serotinat 3076 
(+.1) (+.1). 

koei (..1)„ &mem, sppopitnyst 4026 (+4). Orys9pOs eenerifnliss 4037 (+.2). Prenanthes altissinas 4032 (+4). 3002, 3008, 3076 (+.1), finuf strObUt.rt 

...'..._ 
lieCellte_Yiallele» .

• 

Asserlegonno AD (1-3). 80e. (2-3). Dieentra Onectearia (in BAs ta) AD (1-2), Soc. (1-2). 
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(0.F. Muell.) Streptopus reseus riez.. and Glintonia borealis (Ait.) 

Ref. are among the mont comem. 

This association can first be subdivided into two b roed groupe. 

The first group incluiee all atande where red mople (Acer   ie 

a common assecinte along with speoiee of the lasser vegetation euch as 

Trientalis bonellie Ref., Aralia, nu:lice:lis L., Yalanthemum cenadense 

Dee., Trimes endulatumWind. and lecopodiust cbseurua L. 

In the second croup the tree associates are black se (Fraxinue 

niera Mersh.) and American elm (Mame americana L.) vhile in the lesser 

vegetation in found a boat of moisture.loving eutrophie species: Tiarella 

corditolia Arieseme atrortene (Ait.) nuite, Adientam redatum 

Dentaria &Wenn achx., Oêmerhisa Clrrtont (MMi .) C.3. Clarke, Carex 

intumescens %die, Athyrium thelypterioides (Mien.) Desv. and Cinna 

latifolia (Trev.) Grise. The latter group is homogeneoua and forme the 

>As tiarelletoaum et-association. 

The first group however can be subdivided further into two 

coramunitiess ore eithout beech (àge Bran difolie nor Viburnum 

alnifolium Plarehs and with ê ground caver of Taxes canadensia,March., 

the a..Ae trametIMmea eub.essociations and the other with beech, Viburnum 

alnifolium. Mi 1l repens L., 
•••••••••••••••••• . 

Medeola virzintana L. and Dryopterie 

noveboracennie (L.) Ore, the la..ks fagetosum sub-association. 

A bumid variant of the latter is *Ise recognisable b7 the 

presence of Viburnumeassinoides L., Osmunda cinnamemea L., Rubus 

pubeecens Ref., Dryopterie pheiepterie (L.) Christens. and Athyrium,

Filix-famina (L.) (Ses Table 3) 
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Mabitat and Saila 

The tiret breakdown of thissesociution into taro groupe 

corresponds to e major »parution of habitats. 

30th the taxetosum and fagetoeumeub-essociations crocupy yen-

drmined, fresh knoll tope and medium slopes of any orientation but et 

différent latitudes, the taxetoeum seb-association et the border of 

9elliday's 3-7 and L-4 ruions (in the Belleterre »eu), the feeetosue

sub-association to the south about hait vay don the Dumoine aiver. 

The parent material in bath cases is a atceytill of tond to 

eandy loam texture st least 25 taches thick over bedesék. :footing deptb 

remains vithin this net even if lao» soif is deeper. 

The soil profile developed under bath associations on these 

sites is e podsolie sois (P), (soi podzolique of Duchaufour, minimal 

podzol of NSSC) (Fig. 8). This is the malt comma] type of sel profile 

Pound on the vell-druined fresh sites under hardwoode throughout the 

region investigeted. The intensity of podzolisation varies from one 

association te the other but is always muoh weaker than in a typical 

podzol. Ail horizons are weekiy developed and thin. This »eus due 

mainly to the type of humus round under the hardwoode *Joh is quite 

different from the mer developed under softwoods. This type of humus is 

intermediate between the true mor and the mull and Nenni (1953) celle 

it a marier (rd)e. The "Ha layer of this type of humus ie in realite more 

an "Amr  It is black and consiste strict/y of a mechanicel mixing of 

minerai and organic particles. There le no clayeergenic motter complex 

as in the true muli. The mixing is moetly the work of insecte and other 

1 e Abbrevintions used in the association tables. 



Figure 3 ',.1riellpidra 7:...txlsolio coll. ' o-cire 9 +-amonee . p odzoli 
on corpsot ›aaal 



arthropode; there is no earthworm activity. The leseer intensity of 

podzolization ls indicated in part by the "iron-leaching index", that is 

the ratio between free iron oxide in the 3 and the A2 horizons. This 

index le about '5 to 10 in podzolic soils w Bile it varies from 10 to 20 

but can go usa to 90 in truc podzols. The "A"1 layer is alvsye thin, 

varying from traces to 1 inch. The "An2 horizon is a uniform gray te 

sait-and-pepper and varies in thickness from to 3 inches, except-

ionally 4 roches. The "31" horizon is either absent or 'very thin in.) 

while it is often impossible to separate on a colon hasts e "32" from a 

"33n. In any case, the "C" horizon starts between 10 and 20 arches from 

the surface. on weak slppes and flets over s fragipan forselpset basal 

tilt, a slight mottling (narmorization) indicates periodically moist 

conditions but the profile se a vhole contains ail the typical podzolic 

horizons (Pm) 9). These sites support the htmtd variant of the B.mAs 

fagetoaum mea-association. 

The second nejor subdivision of the 3etulo..Aceretum sscchari 

association contains only one type, the 3-As tiarelletosum sùb-association. 

This type is reetricted to the flat to almost flat foot of clopes of 

the Ostineau.lièvre trough and the lient-Tremblant ares. The parent 

material is a deep loam of alluvial origin with ebundant telluric moisture. 

Ille profile developed in there motet conditions is an acid brown soli (Be) 

vith a humus of the moder (Md) or mull-Blet noder type (Med). The "A2" 

horizon is absent and the ne horizon is brown throu,ghout and impossible 

to stibevide on the biais et oolcr variation alose. 

To sunmeselle, the ecoeyetem characterized by the sub-aeeociatton 

3.4s tiarelletosun in in e close by itnelt with bette? moiature conditions 

and e nicher humus se can be noted in Table 4. 



Tatilk 4 - Soue scia cberazteristîos of each euosystee type 

Ecosyste 
type 

n,o. uf 
semples 

oïl 
profile 
type 

*guisue 
type 

0 of 
humus 

Loua on 
ignition 
of ;stucs 

typ. 7 rodzol P,or 3.8 74.6 

tsug. 5 ?eche' D='or 4.t 62.6 

Intà tas. 5 Podzolic 'ioder 4.3 /.11.4 

t-&s tag. 11 Podzolic 1,:nder 4.1 59.4 

2.e.mAs ox. 5 Podzolic `oder 3.9 t7.5 

ce-As 8 Podzolic Yoder 1/4.1t 143.0 

Z•es til. 4 3rown po sono Ioder 5.0 5h.0 

F-As psi. 5 Asie. breln Mailr-Moder 5.1 31.3 

3-As tsar. 7 Àcid brown 3x21-Moder 5.2 140.3 

T-ks tpp. 3 3ro forent ?'eoll 5.5 36.7 

feeksjug. 4 roi Forest !mon 5.9 32.2 

tuàs 8 Br en gle nal 5.6 • 28.6 

U-Pin 3 Uydrumorphic Calcic 
byercmor 

6.0 72.5 

a-Fn Gier Hydromor t.3 70.6 

Exeh. 
VM ratio % base calcium 

of obturation in humus 
h=us of humus (ne/100gs.) 

23 17.9 15.8 

22 32.7 37.9 

.8 19.7 10.6 

22 25.2 16.9 

22 21.0 9.7 

18 33.2 26.3 

18 46.2 37.3 

18 36.2 26.5 

19 47.0 30.0 

20 e.2 33.2 

18 63.3 50.0 

17 64.1 45.3 

19 77.6 124.3 

24 36.0 tt.0 



b. The 3eech-:2,uL;arI,:aple association: 

LamrAccretam sacchari (7-As) Câble 5) 

Vegetstiont 

Tho stand of taie association is domlneted by suer maple but 

the second most important immoles la beech (Lamterndifolia Ehrh.) 

(Fig. 10). Tellow birch however is etili an importent contenant. In 

the lesser vegetetion, charecteristic speeies cf the sugar maple forent 

are more abundant than in the preceding association. They are Trillium 

erectum L., Smilaeins recemosa (L.) Desf., Polyeonatum pubeseene (elild.) 

Fursh. and in the spring Erythronium American= Xer., Claytonla 

lin a„ne Miehx., Dicentra Cucullaris (L.) 3ernk. and Dicentra canadenats 

(Goldie) Waip. There ta bowever e pst abondance of boreal 

species suchen Lreopoditee luciduluaLreielat.„ Otreetopue ro. eue Miehz. 

and Dryopteris spin: 4,00 (0.F. Huell.) Watt. This ie particelarly true 

in the case of the sutra. association le-As omaletosum mtere 0151aimontana 

Raf., Clintonie borealls (Ait.) Ref., Aser apiestum Len. and bals= tir 

are a 1so =muon. Red spruce Ncea rubens Serg.) is also a comnon 

asseciate in this subimessociation. In the F.Aa tilietosum sob-association 

basseocd (Tilla americana L.) though net very abundant heaumes s rlguler 

component of the stand, and soldophilous epeoiea such as tatepieetum Lasa. 

and °mals montons Ref. disappear. In the F-0Xs polystiebetcaum, the mont 

important end unmistakable difference le the presence of Christmas tern 

(Polyetichum acrostichoides (Michx.) Schott) and occasion`? ly of Polysti-

chum 3raunii (Spenner) ver. Purshii Leru. 

Rabitat eue Soult 

3otb. sulfflasecistione oxaletosum and ti:Oetosum again eonstitute 

geographic equivalents. ?oth coeur in the nouthern half of L-4 and occupy 



Table 5 The feetroleeretua aseisbari e oc1ati trie> 

ASSOCIA/TIN 

Sub-assoclation 

No. of Relave 
Altitude (ft) 
Aspect 
trope (%) 
Soif Type 
Humus Type 
% Caver: 

Tree layer 
Sbrub layer 
Herb layer 

FACO-ACLMETUM U0CHARI 

OULETOSUM TILIETOSUM POLYSTI:METO3rM 

3028 3026 3011 3010 3005 3001 3009 3019 4050 4051 4052 4055 4077 
1300 1150 1800 1450 2000 1600 1450 1450 1250 1200 1200 900 1200 
Il SE N SW W NW SW SW E E NE E W 
14.0 15 - 15 10 10 15 30 25 25 30 25 30 
11P BP Pm Pf Baf Bat Pf Pf Pm Pm Pm Pm P 
Md Md Md Md MuMd ›tuNd Md Md Md Md Md Md Md 

80 90 70 90 80 80 80 90 90 80 80 90 70 
90 80 100 60 60 80 80 90 100 60 25 20 10 
10 70 70 40 50 50 10 10 60 80 80 80 50 

3040 3041 3042 3082 3088 3025 3087 
900 1000 1000 900 950 1000 900 
NW NW E NE NW SSW NW 
25 5 5 15 15 10 5 
PP BP BP EP BPm P EP& 
Md Md Md Md Md Md Md 

100 100 100 100 90 90 90 
90 80 75 80 90 60 75 
5 5 5 1 5 10 5 

3047 3048 3049 3092 4047 4048 4053 
1050 T 850 1100 1100 1250 700 
E N E SE E E E 
25 20 25 25 45 50 50 
Bam Sam Bam Ba Na Ba Ba 
MuMd MuMd MuMd MuMd MuMd MuMd MuMd 

100 80 90 100 90 100 00 
30 80 60 5 40 20 100 
20 25 5 5 50 10 10 

1 TREE LAYER: 

Acer saccharnm T 4.1 4.1 3.1 4.1 4.1 4.1 3.1 2.1 3.1 4.1 4.1 4.1 3.1 2.1 4.1 5.1 3.1 3.1 5.1 4.1 5.1 4.1 3.1 4.1 2.1 3.1 '4.1 
r 3.2 4.1 4.4 4.2 4.4 5.5 3.3 4.4 4.3 2.1 3.1 1.1 1.1 3.1 5.5 4.4 2.1 4.1 4.4 4.1 5.3 3.3 3.4 3.1 1.1 4.4 5.5 

ragua grandlfolLa T 1.1 1.1 3.1 3.1 2.1 1.1 2.1 +.1 +.1 2.1 2.1 3.1 1.1 3.1 2.1 1.1 3.1 4.1 +.1 +.1 2.1 2.1 3.1 2.1 2.1 +.1 3.1 
r +.1 +.1 2.3 +.1 +.1 +.1 1.1 +.1 s.1 1.1 +.1 +.1 5.5 1.1 1.1 +.1 2.1 +.1 - +.1 +.1 1.1 +.1 +.1 1.1 +.1 +.1 

Betula lutes T - 2.1 +.1 1.1 +.1 +.1 2.1 3.1 3.1 2.1 3.1 2.1 1.1 1.3 - +.1 2.1 +.1 +.1 2.1 +.1 +.1 3.1 +.1 3.1 2.1 +.1 
r +.1 - +.1 +.1 - - +.1 +.1 +.1 1.2 2.1 +.1 +.1 - - - - - - +.1 +.1 - - - +.1 +.1 +.1 

Ables balsamea T - - - - +.1 - +.1 +.1 - +.1 - - +.1 
- +.1 +.1 - +.1 - - 

Picea rubans T - - +.1 - +.1   1.1 - - - - - - - 
r 

I 
- - +.1 +.1 - 4.1 +.1 +.1 - +.1 - - - 

1111a americana T +.1 +.1 2.1 - - - -- +.1 +.' +.1 1.1 - - 
r +.1 1.1 +.1 +.1 +.1 1.1 +.1 +.1 - +.1 - - - -

/saga canadensis T 3.3 - +.1 - 2.1 - - - +.1 
r - +.1 +.1 - - - -

Sinus americana T +.1 - +.1 +.1 - - +.1 +.1 - -
r +.1 - +.1  

11 SME0B LAYER: 

Vlburnum alnifo:lum 2.2 2.2 4.4 1.2 1.2 1.9 2.2 1.2 2.1 2.3 1.1 +.1 - 3.2 +.1 3.2 +.1 1.1 1.1 - +.2 4.2 +.2 - - +.1 +.1 
Acer pensylvanicum 1.1 +.1 1.2 1.1 +.1 +.1 +.1 +.1 1.1 1.1 +.1 +.1 - 3.1 +.1 2.1 2.1 +.1 +.1 - +.1 2.1 +.1 - +.1 +.1 +.1 
Carylus cornuta - 1.2 - - - - +.1 +.1 - - - - - 
Ionien.* canadensls +.1 +.1 +.1 +.1 +.1 - - +.2 - +.1 +.1 - - +.1 +.1 +.1 - +.1 +.1 - 4.1 +.1 +.1 - - - 
Sambucus pubens +.1 +.1 - +.1 +.1 +.1 - +.1 +.1 +.1 4,1 +.1 - - +.1 - - +.1 +.1 *.1 
Prunus virginiana +.1 +.1 - - +.1 1.2 - - - - - - - - - - - - +.1 -

Acer spicatum 
Taxus canedensIs 

I +.1 +.1 1.2 - +.1 1.1 - 1.2 +.1 1.2 1.1 +.1 - 
- - - +.1 - - +.1 - - 3.4 +.2 +.1 -

11 HERB LAYER: 

Trillium erectum +.1 +.1 +.1 +.1 +.1 1.1 +.1 - +.1 1.1 1.1 1.1 1.1 +.1 - +.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 1.1 1.1 
Sallacina racemosa +.1 +.1 1.1 +.1 +.1 +.1 +.1 +.1 ..1 +.1 +.1 . - +.1 +.1 +.1 - - +.1 +.1 - - - +.1 - 1.1 +.1 
Polygonatum pubescens +.1 - „ - - - +.1 +.1 +.1 - +.1 - - +.1 4.1 - +.1 +.1 +.2 +.1 +.1 - - +.1 - +.1 +.1 
Lycopodlum locidultes +.2 +.2 3.4 1.2 2.3 +.1 1.2 +.2 +.1 3.4 2.3 1.3 - +.1 1.3 +.2 - - +.1 +.2 1.2 2.4 - - - +.1 +.1 
Tiarella cordifolla +.1 +.1 - +.2 +.1 +.1 +.1 +.1 - - - - - - - - - - +.1 +.1 +.1 +.1 +.1 +.1 1.1 1.2 - 
Irisaema atrorubens +.1 +.1 - +.1 - - +.1 +.1 - +.1 - +.1 +.1 +.1 - - 

Athyrium thelypteroldes +.1 +.1 - - - 1.1 - +.1 4•1 - - - - - 4,1 - -1,1 
Dentarla di -hylla - +.2 - - - 1.1 ^.2 - +•1  
Carex intumescens - +.2 +.1 - - - +.1 - -
Cinna latifolia +.1 +.2 - - - +.1 +.1  

Botrychlum virginlanum - +.1 - - +.1 +.1 4.1 +.1 - +.1 ..1 - - - 
Osmorhiza Clayton' - +.1 - - - - - +.1 - +.1 - - - -
Aralia racemosa 

Polysticbun acrastIcholdes 1.2 +.1 1.1 1.1 1.2 2.2 1.1 
Polystichum Braunil - - - - +.1 - +.1 
Dire& palustrls +.2  

Eulms pubescens - +.1 - - +.1 - - - - +.1 - +.1 - - - - - +.1 +.1 -
Dryopteris Phegopteris +.1 +.1 +.1 +.1 - - 1.1 1.1 1.1 +.1 - - - - 

Oxal!s montar.a - +.2 +.1 +.1 +.1 +.1 +.2 +.1 +.2 +.2 1.2 1.3 - 

Clintonla borealis - +.1 +.1 - +.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 - -
Dryopteris spinales& 1.1 1.1 1.2 1.1 1.1 1.2 1.1 +.1 3.2 2.1 3.2 3.4 1.1 +.1 +.1 +.1 - 1.1 1.1 1.1 1.2 1.1 - +.1 1.1 1.1 2.1 
Aralia nudicaulis - +.1 +.1 - - - +.1 +.1 +.1 - - - - +.1 - +.1 - - +.1 - - - - _ - - _ 

Trientalla borealis - - - +.1 - - - +.1 +.1 - - - - +.1 - - - - - - 
Streptopus roseau +.1 +.1 +.1 +.1 +.1 1.1 +.1 +.1 +.1 +.1 +.1 1.1 +.1 +.1 - - - +.1 +.1 +.1 - +.1 +.1 - +.1 +.1 +.1 
Cali= triflorum 
Athyriumtilix-femina +.1 +.1 +.1 - +.1 - - +.1 +.1 
Medeola virginiana   +.1 +.1 - +.1 - - - - +.1  
Viola incognita +.1 +.1 +.1 +.2 - +.1 +.2 - +.1 +.2 +.1 +.2 +.1 - - - - +.1 +.1 +.1 - - +.1 - +.1 - - 
Nalanthesnuo canadense - - - - - - +.1 1.2 +.1 - +.1 - - - - - +.1 - - - - - - - - +.1 - 
Dryeeteris noveboracencta - - - - +.1 - - - - - +.1 - - - - - - - +.1 - 
Aster acuminatus - - - +.1 - - - +.1 +.1 +.1 +.1 4.1 

Dryopteris disjuncta +.2 - - - +.1 +.1 -  +.1 

ADD/TIONAL SPECIES: 

?raminus nigra: 3009 (+.1). Acer rubrum: 3011 (+.1), 3014 (+.1). Rabenarla elridis, var. bracteatas 3026 (r). Corallorhiza maculata: 3040 (r). Cornus stolonifera: 
3042 (+.1). Trilllum undulatum: 3042 (+.1). Viola nensylvanica: 3025 (+.1). Dirca palustriss 3047 (+.2). Impatiens canensls: 4047, 4048 (+.1). 

VERNAL ASPECT: (Av. values): 

Erythronium americanum: AD (1-3), Soc. (2-3). Claytonia carolinlana: AD (1-2), Soc. (1-2). Dicentra Cucullaria: AD (1), Soc. (1-2). Dicentra conadensls: AD (1), 
Soc. (1 -2). 



Figure3ti :_= I. of Fage..Mzerettia saochlarl: tilittemaii• 
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the till covered slopee on ail exposures except the steep (> 25%) siopea 

exposed ta the north or northeast. The oraletosum su;:.-association occurs 

sbove 1100 feet Utile i.t is replaced by the tilietesum fl-association 

belon that elevation. This lever elevation coincides with an ares of 

frequent limeetone miterons* but it is impossible et this point to state 

definitely vhich of elevation or limestone is the deternining factor of 

the presence of baaswood. In any case, the 1.,1n3-foot mark seems ta fora 

the proper demareatien between areas of occurrence of the two sdh-aseociationa. 

The till is more than three feet deep audits texture varies from 

a sandy loam te a sut loam in bath tires. Stoninese is nederete and 

roating depth seldem exceeds 24 inches. The profile developed under the 

F-As o 1etosu  comnunity le a podzolic soil very similar to the one 

developed under the Be&s fasetosum sub-association. The humus is a noder 

(Me), very close te e mor (pM 3.9)vith s c/' ratio of 22, loe exchaneeeble 

calcium and low base saturation (Table 1h). A;th three exceptions ail 

profiles displeyed a si ght earmorizetion (Pm) and the exceptions had 

seepaee water et lh ter 25 finettes from the surface. Sech a maint site 

cames as a surprise for fit bas been eenerally ta en for granted that beech 

il more abundant than yellaw birch on ripper slopes because theme are cirier. 

The retarded drainage le due ta e compact basal till and in some cases 

ta e fregipan (Pf) about two feet from the surface. /t ides nos: possible 

in the pressent investieation to determine eine first of the beech 

or the tragipan* in other -.lords the cause and effert relationship betweee 

the two. 

Linder the f«..A5 tilletosum the soif la a free brown podaolle 

(13F) (Fig. 11) with sonetimes e slight marmorization. The humes le a :ioder 

(Md) with a pq of 5.01 an errera& C/N ratio of 1!,', and a gond base saturation 
due malnly to the calcium content (Table h). 



noire 11 - brown pedzoli-u. Fleure 12 - Well.draiDezi a briyate dell. 



The /Al polaratichetosum Bah-association Le round througbout 

the range of the precedi%itmo types on ateep cool clopes (25 to 50%) 

on deep °alluvial silt loama with 50 te 60 per cent silt and good water 

retentisse capecity. ft is restrinted in distribution bel.% cor fined 

noetly to the bides of deep gallica. The poil profile is an ecid brown 

sou Pa) with a mull-like (umalartig) ;ioder humus. This hunUS ie very 

close ta a nal& it is weil decomposad with a G/S ratio of le and low 

or ,anis natter content (Table 4). It te brown in colore but ther ta 

no crunb structure, no clay.humus conplex whieh would evidence earth-

worm activity characteriatic of e true null, The whole profile itself 

is brown with very little color differentiation of horizons (Fig. 12). 

c. The Iranwood-Sugar M'apis Association; 

2stryo,Aceretum sacebard (0,As) (Table 6) 

Vegetation: 

The stand of this association varies from almost pure sugar 

naple (Fig. 13) i a mixture of sugar spis and beech with a minor 

component of yellow birch and the odd rad, oak (Culerons rubra L.). 

A light fire can sponsor a vierous regencration of the latter (Fig. 1)4 

In the inter dicte and lover tree layer, ironwood (patrie, virginiene,

K.) is a constant co posent of the association and is very 

ehar5cteriatie. Some individuels of this apecies vere round with s 

diamster of eiet Liches. The shrdb stretum le vide up nostly of sucer 

ample and ironwood seedline with sue beech. Striped maple (Aser 

pensilvanicuz L.) ie *lao regularlypresent es well as honeysuele 

(Lonicera canadensis 3artr.). auntain manie (&cer skicatue Lam.) le 

conspicuounly absent and moosewood !Viburnum elnifclium Mersh.) is 

weekly developed. 'Cost cf the stands sampled hed s very dense csnopy 
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Table 6 - The Ostryo-Aceretum sacchari association table 

ASSOCIAT1^r 

No. of Relave 
Altitude (ft) 
Aspect 
Slope (%) 
Soll Type 
Humus Type 
% Cover: 

'2ree layer 
Shrub layer 
Herb layer 

• OSTRY0 - AUSRETUM SACCHARI 

4022 4012 4014 4024 4046 4034 3036 3085 3090 3091 3077 3079 3078 
1200 1150 1100 1350 1300 1300 1000 850 1200 1200 1150 1700 1500ZZ

W - - NE - - SW 
5 5 10 10 5 
P P P P P P P P P P P P Rend. 
Nd Md Md Md Md Md Md Md Md Md Md Md Md 

80 100 100 90 100 90 75 100 90 80 100 100 50 
100 80 100 80 100 100 60 80 90 100 1 2 100 
5 1 2 1 5 5 10 1 5 1 1 1 5 

1 TREE LAYER: 

Acer saccharum 
r 

Ostrys virginiana 
r 

Betula lutes 
r 

Fagus grandifolia 
r 

Quercue rubra 
r 

Ables balsamea 
r 

Picea glauca 
r 

Acer rubrum 
r 

Tsuga canadensls 
r 

Tilla americana 
r 

11 SHRUB LAYER: 

Acer pensylvanlcum 
Corylus cornuta 
Lonicera canadensds 
Sambucus pub ens 
Tatius canadensis 
Viburnum alnifolium 
Dirca palustris 

111 HERH LAYER: 

Trillium ereetum 
Smllaclna racmosa 
Polygonatum pubescens 
Nedeola virginiana 
Botrychium virginianum 
Oryzopels asperlfolia 
Gall= triflorum 
Dryopteris marginalis 
Osmorhiza Claytonl 
Aralia racemosa 
Dryopterls spinulosa 
I4copodium lucidulum 
Streptorus roseus 
lets« pachypoda 
Viola sp. 
Aralia nudIcaulds 
Lycopodlum pbscurum 
Maianthemum canadense 

4.1 5.1 5.1 4.1 3.1 5.1 3.1 3.1 3.1 3.1 5.1 5.1 3.1 
5.5 5.1 5.5 2.1 3.1 5.3 3.2 4.1 3.1 4.1 +.1 +.1 5.5 
- +.1 +.1 +.1 - - - +.1 +.1 - +.1 +.1 +.1 

- - 1.1 +.1 +.] +.1 - - +.1 - - +.1 

2.1 
+.1 

+.1 
+.1 

+.1 

1.1 
+.1 

2.1 

3.1 
+.1 

+.1 

2.1 

2.1 
1.1 

4.1 
1.1 

+.1 

+.1 
+.1 

+.1 
+.1 - - +.1 +.1 +.1 +.1 +.1 -

- +.1 1.1 +.1 
- +.1 +.1 +.1 - 
- - +.1 - +.1 - 
- +.1 +.1 +.1 - 

2.- 2 - - - +.1 -
1.2 
+.1 +.1 - +.1 - - 

  +.1 - - - +.1 

I +.1 +.1 1.1 1.2 1.1 1.1 1.1 1.1 +.1 +.1 +.1 I 
+.1 
+.1 

+.1 
+.1 +.1 

+.1 
+.1 

+.1 
1.2 
+.1 

+.1 

+.1 
+.1 

+.1 - - +.1 - 
- +.1 +.1 

+.1 +.2 - +.1 

+.1 +.1 +.1 +.1 +.1 +.1 1.1 +.1 +.1 +.1 -
+.1 +.1 +.1 +.1 +.1 +.1 -

+.1 - 1.1 +.2 +.1 +.1 -
+.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 -

r +.1  
+.2 +.1 

+.1 .. +.1 +.1 +.1 
+.1 

+.1 +.1 
+.1 1.1 

+.1 +.1 +.1 +.1 1.1 1.1 +.1 +.1 +.1 +.1 +.1 
2.3 +.3 - 1.3 2.3 +.2 +.3 
+.1 +.1 +.1 +.1 +.1 +.1 +.1 +.1 
+.1 +.1 - - - 

✓ - +.3 +.2 
- +.1 +.1 +.1 +.1 +.1 1.1 +.1 +.1 
- +.1 1.1 +.1 1.1 +.1 +.1 
- - +.1 1.1 - +.1 +.1 1.1 

sDDITIONAL SPEC/ES: 

Monotropa unifloral 4024 (+.1). Trillitm undulatum: 4046 (4.1)9 3090 (+.1). Trientalls 
borealia: 4046 (4.1). 3090(+.1). Dryopteris noveboracenals: 4034 (4.2). Mitchell& repens: 
4024 (4.2). Actaea op.: 4034 (..1). Cornus stolonifera: 4022 (+.1). Dryopterls disjoncta: 
4022 (r). Acer snicatum: 4022 (+.1). Carex intumescente: 4034(+.1). Cinna latifolla: 3077 
(+.1). Rubus idaeus: 3077 (+.1), 3078 (1.1). Viola pensylvanlcat 3077 (+.1). Actaea: 3079 
(+.1). Arlsaema atrorubens: 3079 (4.1). Athyrium Fillx-femina: 3079 (+.1). 

VERNAL ASPECT (Av. values)1 

Erythronium amerlcanum: A D (1.3). Soc. (2-3) 
Dicentra Cucullariai A D (1). Soc. (1-2) 
Claytonia carollnianas A D (1). Soc. (1-2) 
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nes» tanj; of oztryo-itceretsue eititbie 



k ed clue7 efter 17ire on 
eirtrre»Aeerutum etoelori rite. 
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and the sparse suer gr und cover reflects the Iow light eonditions. 

7rillium °rectum L., Smilarina racemcsa (L.) )esf., Polyeenetum 

pubescens Purah, au d Medeola virginiana L. are eenerally present 

but mot numereus. The bone epecies are equaliy weakly represented: 

on17 DrYSeterls eeinulose („0.1e. Lycopodium lucidulum riche. 

and Streptopua rosons Ï--.ichx. show any regularity of occurrence. in the 

spring„ however, -trythronium americanum -er., Mai-tonie caroliciena Miehx. 

and bicentra Ouculleria (L.) Berh. are vert' conspicuous. 

Habitat end Selle 

This association occupies the dry bill tops with a thin till 

cap in te southern hall of the L-4 region. )epth of the t._ +.i ese la 

lese then three feet and texture varies from s sandy leam to a loam. 

This eoll is vert' permeable and excessively drained. Profile development 

1.3 verre wesk. It la stil' a podzolic fenil but the "k2" layer le very 

thin, generallv of patehy occurrence, vitale the yellowieh brewn 03" is 

vert littbe dirrerentiated and seldom exceeds ten to tee7lee inches in 

thicknesa 15). The humus is of the moder tree with properties 

close to thoee of the FaeoeAceretum aosociation (Table 14). 

d. The BasswoodeSugar l'api* Association: 

TilicteAceretem meeheri (Teàs) (Table 7) 

Vegetationt 

ln tais association, basswood (Tilia americana L.) becomes 

the mort abondant specles efter suer »pie (ne. 17). White esh 

(.i'Yaminuoameeeana L.) and red oek (Querelle robre L.) are els° regular 

«ace:Jutes an black cherry (Prunus serutins "Shrh.) is present in sotie 

stands. 



Table 7 The Tilio.oUenetum legmBari and Muetweeeeratem esechari 
seeeciatton tels*

ASSOCIATION 

Sub-association 

No. of Relave 
Altitude (ft) 
Aspect 
Slope (%) 
Soil type 
Humus Type 
% Covers 

Trac layer 
Shrub layer 
Rerb 1,yer 

T/LIO-ACERETUM =CHARI U LA10- ACE RE TU M SACCIIARI 

2rGUNTETOSUM TYPICUM 

3057 3060 3067 3071 
70,0 750 700 >7oo 

25 30 20 25 
Ra BF BF BF 
MoCa Mu Mu Mu 

60 100 
8o 6o 
8o 50 

70 60 
60 103
20 

3073 
75o 

10 
BF 
Mu 

90 
90 
5 

3053 3054 3055 3061 3069 -..,)68 4065 4056 4066 
550 550 55o 600 700 800 700 65o 600 
se w NW E S E E ENE E 
10 5 5 15 4o 30 45 20 10 
BFc BFc BFc BFg BFm BF BF BF BF 
Mu Mu Mu Mu Mu Mu Mu Mu Mu 

80 90 100 100 RO 100 80 100 90 
90 10 5o 6o 70  
100 40 20 40 80 Io) 80 3300

3o62 3081 3038 3056 3017 3063 4069 4068 3034 
45o 800 800 5oo lm° 400 

BG BP 
Mu MuMd 

B 5 G 
Mu 

BG HG BG 
Mu Mu Mu 

BG 
Mu 

BF 
Mu 

;(1 
Mu 

75 loo 
6o 5o 
100 3o 

4o 
90 

75 20 
75 80 
100 100 E0 60 90 

50 90 
100 90 

75 

rg0 

1 TREE LAYER: 

Acer Sacchlrum 

Tille americana 

Prunus ser,tina 

Fraxinus americana 

Quercus nubra 

Ostrya vlrginiana 

.Raglans cinerea 

Fagus grapdifolia 

Betula lutes 

Tsuga earadensis 

Abies b,lsamea 

Ulmus americana 

Fraxinus nigra 

11 51tM/H LAYER: 

Acer spleatum 
Corylus cornuta 
Sambuchs rubans 
Aeer pensylvanicum 
Lonicera canadensis 
Viburnum Ilnifolium 
Cornus llternifolla 
Prunus virginiana 
Ribes triste 
.Dires palustris 

111 HIRB LAYER: 

Polystichum acrosticholdes 
Ovularia grand if lors 
Caulorh,llum thalictroides 
Botrychium Virginianum 
Viola eanadensis 
Tiarella cordifolia 
Dentaria dirhylla 
Sanicula marilnndlea 

T 
r 
T 
r 

r 
T 

T 

T 
r 

T 

T 

T 

r 

T 

T 
r 

Dryopteris marenalis 
Aralia racemosa 
Rubus odoratus 
Aotaea ap. 

Adlantum pedatum 
Asarum eanadense 
Osmorhiza Claytoni 
Arisaema atrorubens 
Veronica americana 
Viola pensylvanica 
Mitella dinhylla 
Carex intumeseens 
Cinna latifolia 
Athyrium thelypteroides 

Carex plantaginea 
Laportea eanadensis 
Drtica procura 
Thalietrum polnatmus 
Impatiens carensis 
Onoclea mensibll1s 
Pteret1s rensylvanica 
Ciron« alpina 
Chelone glabra 
Amrhioirpea bracteata 
Parthenoeissus quinqusfolia 
Lycopus uniflorus 

Smilaeina racemosa 
Polygonatum rubeseens 
Trilllum .rectum 
Trilllum grendiflorum 
Rubus pubescens 
Aster macrophyllus 
Aster acuminatus 
Aralia nudicaulie 
Dryopterls spinulosa 
Prenanthes altiss1ma 
Otreptopus romans 
Gallus triflorum 
Maianthemum oanadense 
Trient:ais lorealis 
Lyoonodium lueidulu* 
Athyrium Pilix-femina 

1.1 3.1 3.1 3.1 3.1 
1.1 3.2 3.1 1.1 2.1 
4.3 4.3 3.? 2.2 2.1 
+.1 +.1 +.1 +.1 +.1 

3.1 3.1 4.1 4.1 1.1 4.1 3.1 4.1 3.1 
4.4 4.1 2.1 2.3 3.1 3.1 4.1 +.1 2.1 
3.2 2.1 3.2 - +.1 2.1 1.2 - 2.1 
+.1 - +.1 1.1 +.1 +.1 - - +.1 

+.1 

1.1 
+.1 
+.1 

3.- 2 

+.1 
+.1 

+.1 

1.2 
+.1 

+.1 
+.1 

+.1 

+.1 
1.1 

+.1 
+.1 

+.1 

+.1 

1.1 
4.1 
+.1 

+.1
+.1 

- - - +.1 
- - +.1 

+.1 +.1 +.1 
- - - - 

3.2 3.3 +.1 +.1 
2.? 1.2 - +.1 
4.1 - +.1 
- - - +.1 

+.1 
+.1 

+.1 

+.1 

+.1 

+.1 

+.1 
1.1 

2.1 

1.1 

+.1 
1.1 

1.1 2.2 
+.1 

3.1 - 

+.1 
+.1 
+.1 
2.1 
+.1 
2.1 

2.1 
+.1 
2.1 

1.1 
2.1 
1.1 

+.1 

+.1 

+.1 
+.1 
+.1 
+.1 

+.1 
+.1 
3.1 
+.1 
+.1 
1.1 

+.1 
+.1 

+.1 
+.1 

+.1 

+.1 
+.1 

+.1 

- 

+.1 

+.1 

+.2 
+.1 
+.1 
+.1 
+.1 
+.1 

+.1 
+.2 

+.1 

+.1 
+.1 
+.1 
+.1 

+.1 

1.2 
+.1 
1.1 

+.2 

+.- 1 
+.1 
+.1 1.1 

1.2 

2.1 5.1 5.1 2.1 2.1 
3.1 1.1 +.1 3.1 2.1 

- 2.1 - 3.2 - 
+.1 1.1 +.1 +.1 - 

+.1 

. 
+.1 
+.2 

- 

1.1 
+.1 
+.1 
+.1 

1.- 1 
+.1 
+.1 

1.1 
+.1 
+.1 
1.1 

1.1 
+.1 
+.1 
+.1 
+.1 

+.1 
+.1 

+.1 

2.3 

+.1 

+.1 

1.1 
1.2 
1.1 
1.1 

+.1 
+.1 

+.1 
+.1 
+.1 
+.1 

+.1 
+.1 
+.1 
+.1 
+.1 

1.2 
+.1 

1.2 

1.1 
+.1 

+.1 - 
+.1 

+.1 
1.1 
+.1 

+.1 

+.1 

+.1 
+.1 

- - - 1.1 
+.1 - +.1 - 
+.1 - - 

1.1 +.1 +.1 

- - - +.1 - +.1 +.1 
+.1 - - +.1 - - 

- +.1 - - +.1 - - 
+.1 +.1 +.1 - +.1 - +.1 

+.1 - 

- +.1 +.1 +.1 
+.1 +.1 - +.1 - 
+.1 +.1 - - +.3 

- +.2 - +.1 - 
1 .1 - - +.1 - 

+.1 

+.1 

+.1 

+.1 

1.1 
+.1 

1.1 
1.1 
+.1 
+.1 
+.1 
+.1 

+.1 
1.1 

1.1 

+.1 

+.1 
+.1 

+.1 

+.1 
+.1 

+.1 

1.1 
+.1 
+.1 
+.1 
+.1 
+.1 
+.1 
+.1 
+.1 
+.1 

+.1 
+.1 

+.1 

+.2 
+.1 

+.1 +a +.1 +.1 - +.1 
+.1 - +a - - - 
1.1 2.1 2.3 +.1 
+.1 1.1 +.1 +.1 

+a +.1 +a  

- +a  
- +a 

- +a +.1 
- +.1 

+.2
1.2 1.2 

+.1 +.1 +.1 

4.1 

- +.1 - 

1.1 
1.1 

1.1 

+.1 
+.1 
+.1 

+.1 
+.1 

1.1 

1.1 

+.1 
+.1 

1.1 1.1 

+.1 

+.1 

+.1 

+.1 
+.1 

+.1 

1.2 
+.1 
+.1 

+.1 
+.1 
+.1 

+.1 
+.1 +.1 

1.1 1.1 

+.1 
+.1 

+.1 

1.1 
1.1 

1.1 

+.1 

1.1 

+.1 4.1 

- 
- 
1.1 
+.1 
+.1 

+.3 

+.1 
+.1 
+.1 

+.1 

+.1 
+.1 

+.1 

1.1 

1.2 

+.1 

+.1 
- 
+.1 

- 3.1 3.1 
2.1 4.1 4.4 
3. 

2
2 .1 

+.1 - +.1 

+.1 
1.1 
1.1 
+.1 

+.1 

- +.1 - - +.1 
+.1 

r 

1.1 
+.1 

+.1 1.1 1.1 2.1 1.1 +.1 +.1 
- - +.1 - 1.1 +.1 

+:1 - +:1 - +:1 
+.1 - +.1 +.1 - 

2.1 +.1 3.1 2.1 2.1 3.1 1.1 
2.3 - - 1.1 - +.1 - 
+.1 - 3.1 2.1 +.1 - 1.1 
+.1 +.1 - 1.1 +.1 - +.1 

- - - 2.2 +.1 +.1 - 
1.3 - +.1 - - - - 
+•1 +.1 - +.1 - 

+.2 - r +.1 - +.1 - 
- - 
- 1.2 - +.1 

+.1 +.1 
+.1  

+.2  
+.1 1.1 +.1 +.1 
1.2 +.2 1.2 2.2 

+.1 +.1 +.1 +.1 
+.1 +.1 +.1 1.1 

1.1 +.1 - 4.1 +.1 +.1 
- 1.2 

+.1 1.1 +.1 +.1 

- 1.3 +.2 - - 2.2 1.2 
- - 1.3 - +.1 1.2 1.2 
1.1 1.1 +.1 1.1 +.1 1.1 
+.1 +.1 +.1 

1.1 
- 

+.1 
+.1  

+.1 +.1 +.1 
+.1 +.1 
+.2 +.2 +.1 

+.1 +.1 2.3 1.2 +.1 +.1 

1.2 +.1 
+.1 4.3 5.5 1.1 +.1 4.3 1.1 

+.2 +.2 
1.1 
+.1 

+.1 +.1 - 
1.1 

a: 

+.1 +.1 1.1 +.1 
+.1 +.2 

1.1 

- - - +.1 +.1 +.1 +.1 
+.1 +.1 +.1 - - +.1 +.1 

1.1 1.1 - 1.1 +.1 1.1 1.1 
+.1 +.1 1.1 +.1 - - - 

1.1 +.2 1.2 - - - 

+.1 +.1 +.1 +.1 - - 
+.1 +.1 +.1 - - +.1 

+.2 +.1 +.2 - - - 
+.1 +.1 +.1 +.1 +.1 

• 

- 

+.1 

1.2 
1.2 

1.2 
1.3 

- 
-

-

1.1 

1.2 

- 
- 

ADDITIONAL SPECIESs 

Sanicula trifolletal 3057 (r). Viburnum acerifoliumt 3069 (+.3). Mitchell' repens: 3069 (+.1). Dryopteris noveboracensiss 3063 (2.2). Dryoptiela 
disjunctat 4069 (1.1). 

VERNAL ASPECT U.N. values) 

Itrythroniun emericanumg AD (1-3), Soc. (2-3). AlliUm tricoccum, AD (1-3), Soc. (2..3). Claytonla earolinianas AD (1-2). Sec. (1-2). Dicte** 
Cueullarial AD (1). Soc. (1-2). Dieentra eanadensls: AD (1). Soc. (1-2). Bepatioa acutilobas AD (1), Soc. (1). Denguinarla Canadoessfss àD 
8ce. (1-2). 



èmure 15 - Dry brown podiso110. Figure 16 - Jleyed brown Forest Soli. 



Pigure 17 — 5tard teet sioeberi typietua, 
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The &round laver la unmdstakably different fro eat or the 

previous auges lople associations. it is dominated by eutrophie species 

such se Pearstichum,fereetieheMee (Michx.) 3ohott., u rr grandiflora 

Utleeteniss theUetedilee (L4) Mithee, Viola canadensis L., 

Dryopteris marginalis (L.) Gray, Aralie,reeemese L., Adiantu  oedetumL., 

Asarumanadense and Emmy othere. ln the epring, besides ZI:Ithrosium 

americanum Ker., Claytonia csreliniane Dicentra Cucullaria (b.) 

3ersh. end Dicentra canadertais (aoldie) Welp., one finds Hepatica acutiloba 

DC., &anguinarde canadensis L. end Trillium grendiflorum (Michx.) 

The sUbeessociation T-As ilneantetosum di ffers from the trpical 

euh-association by the presence in ite tree layer of butternut (Juglans 

cineree L.) and the absence of fresher site species such as AMC':.riCitM elm 

and black asb. in the herb layer, some tresh site species sue as Aser= 

canedense L. are also absent. 

Habitat and Sons 

The Tille AceretumAecchari association is the dominant 

coz ity belon 700 feet elevation in the Gatineau-Li:ivre trough. A 

combination of lover elevation, presence of limeastone and of fresh and 

brackish voter deposits of the Champlain mta seem tohe the main ictors 

responsibbe for the drastic change of vegetation. This is an ares of lev 

relief and the tops and s'ores of the lov knoils are ail accupied by this 

sub-association. The texture of the deposits varies from a aandy loam te 

a loam underlain in must cases by e beavier textured compact horizon 

st 20 to 25 lnehes from the surface and the moisture supplv is ver, gond. 

The rail profile is e brown forest son (BF). The humus is e 

mail vdth good earthworm activity and. crumh structure. As can be seen in 

Table 4, pH and percent base saturation are higher thon in the previous soifs. 
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The sub-asseciation juelantetoeum occupies stcep loyer clopes 

and the parent material is e fresh, vert' sticny, loamy tili. le in the 

case of the F.A.m polyetichetoenm sue-association, the higher eilt 

content might be due to fine colluvium from the upper clope. The soil 

profile le è brown forent soif with e 3 te 6 inchea trick crue mull 

and high base saturation (Table 14). In plot 305/, the parent material 

1010 etrictlycalcareous rubble with e canote mor (rjaq!) aitting direotly 

on top of the rocks. 

e. The Eils›Sugar flapis Associations 

Ulmo4ceretum sacobari (U-Ae) (Table 7) 

Vegetationt 

The stand la composed of *luger maple, American elm (Ulmun 

americana L.) and black a ah (i'raxinue niera Marsh.) ( `tg. 18). ausewood 

in *leo e regular companion. But the site is too wet for white aeh, red 

oak„ ironwood and 1,utternut. 

In the Masser vegetation, the mull apecies of the Ti

Aceretum eacchari association are present. But the met eherecterietic 

apeclee aro Levantes teanedensis (L.) Ljedd., Impatiens coronale heib. 

°nones aeneibilia L. and Pteretic pensylvanica (ellId.) Fern. 

Habitat and Sont 

This association occuplee low-lying arecs on alluvial or glacio-

narine deponits with a compost layer and retardcd drainai et e depth or 

10 to 25 inchea. The soi' profile doveloped in those conditions le e 

gleyed browo forent &mil (8G) (Fig. 16). The humus in s moderetely thick 

mull (5-6 inehea) of low aeidity (5.6) and high base saturation (Table 4) 

Eco:vete= dominated by yellow birch 

The Balaam iir-Yellow dirch associations 

Abieti-Betuletum lutes. (A-B1) (Table 8) 
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saceeri. 
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Yens 8 .Ae Abiet1.-Aetuletum lateas association tabla. 

ASSOCIATION 

Sub-association 

No. of Releva 
Altitude (ft) 
Aspect 
Slope (%) 
Soli 
Humus • 
% Cover: 

Tree layer 
Shrub layer 
Herb layer 

ABIETI-BETULETUM LUTEAE 

TYPICOM TSEGETOSOK 

3019 3022 3023 3027 3018 3096 4006 4010 
1150 1200 1200 1200 125o 55o 1200 1125 

SV N N I SE SE N SV 
5 25 30 25 10 10 15 10 
lap De IHP IHP IPm Ifffe 
Mo Mo Mo No Mo No ?WU MoMd 

80 

60 

ge) 

60 90 60 60 50 

10 80 80 100 100 
0 80 90 10 

4019 4015 4013 4011 4018 1+017 3086 

11550

iloo 1100 950 950 875 8 

i5 Î 
Nd 

50

NO 
5 5 • 

N
5Hyd. 

NO Md Mo lid o a

80 60 8o 90 75 93 
90_ 90 70 7o 6 60 0 90 70 
5' 70 90 2 90 90 30 

1 TREE LAYER: 

Hetula lutes 

Acer saccharum 

Alles balsamea 

:Laer rubrum 

Picea rubans 

Picea glauca 

Tsuga canadensis 

Thuja occidentalis 

sen LAYER: 

Acer spicatum 

Acer nensylvanicum 
Corylus cornuta 
Viburnum alnifolium 
Taxas canadensis 
Sambucus rubans 
Lonicera canadensis 
Cornus niternifolia 
Ripes triste 

111 HERE LAYER: 

Dryopteris spinulosa 
Ozolis montana 
Lycopodlum lucidulum 

Clintonio borealis 
Trientalis borealis 
Aralia nudicaulis 
Strepto"us roseus 
Viola incognita 
Maianthemum canalense 
Lucorodium obecurum 
Cornus canadensis 
Dryorterls Phegopteris 
Rubus rubescens 
Trillium undulatum 
Trinium crectum 
Medeola virginlana 
Dryortcris disjuncta 
Actlea rachyroda 
Galium iriflorum 
Athyrium Filix-femina 
LIrnaca borealls 
Po'ygonatum "uhesc ans 
Smilacina racemosa 
Tiare//a -ordifolia 
Carex intumcscens 
Cinna latlfolla 
Dry,-tcris n-vebor,cenels 

T 
r 
T 

T 

T 
r 
T 
r 
T 
r 

T 
r 

T 
r 

4.2 2.1 4.2 3.1 4.2 4.1 3.1 3.1 
+.1 +.1 1.1 +.1 1.1 +a +.1 +.1 
+./ +.1 1.1 +.1 +.1 3.1 +.1 +.1 
1.1 +.1 +.1 +.1 1.1 3.1 +.1 1.2 
+a 1.1 +a 3.1 +a - +a 1.1 
+d +a +a +a 1.2 +a +.1 +a 

+.1 
1.1 

+.2 

1.1 
+.1 
2.1 
+.1 1.2 

+.1 
+.1 

+.1 

+.1 
+.1 

+.1 

+.1 
1.2 

1.1 
+.1 

- +.1 - - 1.1 -
- - +.1 - +.1 - 

4.1 3.1 3.1 2.1 2.1 4.1 3.1 
+.1 +a +4 la +4, +a +a +.1 +.1 - - 2.1 
2.1 2.1 +.1 +a +.1 . +a 
2.1 - +a 1.1 - +.1 -
+a +a +a +.1 - 1.1 - 

+.1 

+.1 -
+.1 - 

+.1 
- +.1 

2.1 3.1 3.1 ka (3a 1.1 3.1 
+.1 +.1 1.1 la -la +.1 +a 

2.1 - +.1 +.1 +.1 1.1 +.1 
2.1 - +.1 1.1 +.1 1.1 «. 

2.3 3.4 2.3 3.1 3.4 1.2 4.5 3.3 

1.1 +d +a - +a +.1 
+a +a +.1 +.1 1.1 - +a 1.1 
3.2 2.1 2.2 3.3 3.3 3.2 

- 3.3 5.5. 1.2 
+.1 +a +a - - 

- +.1 - - +a 
la - +a - - -
+.1 +.1 - 

3.2 4.3 3.2 4.2 4.2 4.3 3.1

2.2 +.1 +.1 +.1 - 3.2 
1.1 +.1 +.1 - +.1 +.1 
1.2 3.1 +.1 +.1 1.2 1.2 2.1 
3.3 - +.1 - - - 
+.1 +.1 - - +.1 +.1 

- 1.2 +.1 +.1 - 

1.1 3.3 2.2 1.2 1.1 3.2 +.1 1.1 
..1 3.3 3.4 3.3 2.3 2.3 - 2.3 
..2 +.1 +.2 1.2 +.2 2.3 1.1 +.1 

d.1 +.1 +.1 +a +a +a +.1 
+.1 +.1 +.1 +a +.1 - +a 

+.1 +.1 +.1 +.1 +a - +a 1.1 
+a +.1 +.1 +a +a +.1 +a +a 
+.2 +d +a +.2 +.1 - - +.1 
+.1 ta +.1 1.3 +a - 1.1 
+a - +a +.1 - - - +a 
- - +a +d +a - - 
- +.1 +.1 - +a +.1 - - 
+.2 1.1 +.1 - +d - - 

+d - +.1 +.1 - +a +.1 
+.1 +.1 - - - +a - - 
  +.1 - -

+.1 
+.1 
+.2 
+.1 
+.1 

+.1 - - - 
- +.1 - 

- +.1 
- +.2 - 

- - +.1 - 

+.1 3.2 3.1 +.1 1.1 +.1 2.2 
- 3.3 3.3 - 3.3 2.3 - 
- +.2 3.3 +.2 3.3 - 1.1 

+.1 +.1 +.1 +.1 1.1 +.1 +.1 
+.1 - +.1 - +.1 +.1 +.1 
+.1 +.1 +.1 +.1 1.1 1.1 +.1 
+.1 4.1 +.1 4.1 4.1 +.1 1.1 

- +.2 - +.1 +.1 1.1 - 
- - +.1 +.1 1.1 +.1 +.1 

+.1 - - - +.1 - 1.1 
+.1 - - 1.1 1.1 - 

- 1.2 +.1 +.1 +.1 2.3 - 
- +.1 - - - +.1 
- - - - r - 

+.1 +.1 +.1 +.1 +.1 - +.1 
+.1 +.1 - - +.1 - 

- +.1 - - 1.1 +.1 
- - +.1 +.1 - - +.1 
- +.1 - - - +.1 +.1 
- - +.1 - - - +.1 

- - 1.3 - +.1 
- - +.1 - - +.1 

+.1 
1.1 

ADDITIO"AL SPECIES: 

Frrainus niera: 3022 (+.2) (+.1). Ulmus americana o: (+.1). rague grandifolia:I3018 (4.1). 3096 (+.1) 
(+.1). Prunus virriniana: 3019 (+.1). Mitchella repens: 3096 (+.1). Circaea alpin: 4015 (+.1). 
Dryorteris mlrginalis: 4011 (+.1). Oryzorsis asrerifolia: 4011 (4.2). polytrichum juniperinum: 4018 (4.2). 
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Vegetation: 

This association is a mixedwood type. The stand le made up 

primarily of yellow birch, balsam fir. (Aees balzanes (L.) Yill.) and 

apruce: lette apruce (Picea elauca, (Yeeench.) Voss) west of the Gatineau 

River and red apruce (Picea rnbens $arg.) east. Suger maple and red 

maple foret only a mimer component of the stand. (Fig. 19). 

In the ahrub layer, Viburnur  alnifolium :',,arsh. and Acer 

epicatum Lam. are mort abundant and vigorous. The latter shows luxuriant 

growth in every opening cf the stand and beccmes a major silvicultural 

problen after severe cuts where it retards regeneration of valuable species 

for decades. 

The herb layer is dominated by'lleyopteris aninulosa,(0.F. Muell.) 

Watt, Lycopodiumlucidultuekichx. and Culte montane Raf. The latter 

species occurs in large patelles throughout the stand, generaily concentrated 

around aoid surface bouldere. The overall physiognomy of the vegetation 

is definitely boreal with much effinity with the white birch-baleam fir 

co unity te the north. 

The overall physiognomy of the 1.‘131 temgetosum sub-association 

is quite similar except for the filet that heelock (leacanadensis (L.) 

Carr.) and cedar (Thuja occidentalis Le.) forci an important component of 

the stand. 

habitat and Son: 

This association occupies the stogy, cold northern or north-

eaetern alopes. 

In the case of the tsueetosumsub-associetion, two coincidencea 

seem te warrant further investigation. First, ail the stands sampled Imre 

Pound along the shores of relatively lakes hermed in by steep clopes. 



île» 19 • .;tt er kbieti etulttum L'Alterne typieuza• 
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The stands generany occupied the steep elopes, but thay aise occurred on 

the valley trains or washed tille bordering the lakes. The higher 

atmospheric humidity of tbese sites could be an important factor. 

Another coincidence is that theee stands occurred in the vicinity of 

basic rocks, either Grenville limestone or anorthosite. This might accourt 

for the presence of cedar, and perhaps hemiock too. 

The parent naterial in ail cases is e bouldery loamy sand tilt, 

laterekmoraine or in sonie instances * valley train, ail of them well-

dreined. 

The profile is an iron humus podzol (17e) with a mor humus (Yo) 

under the typical sub-association. In the taugetozwn sub.association, 

the demie of podzolisstion varies. The profile is either e podzol or 

e podzolic. The humus varies from a mor to e moder, pH is higker as 

well es calcium content and base saturation (Table 4). 

III. Ecosystema dominated by black ash 

a. The Telle( Birehi.Black Aeh Association: 

BetulosFraxinetum nieras (B-b) (Table 9) 

Vagatation: 

Yellexibirch and black *eh are the dominant tree apecies 

this association. Crown cicsure is usually low and the ash treea have 

tain clean boles. These conditions allow the development of an inter.. 

mediate tree layer composed of cedar, red maple, beur? fir and white 

spruce 

The open canopy *lao permite a luxuriant development of the 

lasser vegetation. In the shrub layer, Acer snicatum Lam. and Viburnum 

alnifolium 7':arsh. are particularly vigorous. Dut the muet characteristic 

shrub apecies are Viburnum cassinoides L., Alnua rugosa pu Roi) Spreng. 

and fUbes lacustre (Pers.) Poir. 
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Table 9 ... Tle fieteo-Proxinetuss 13.14rie esseceistion table. 

ASS'CIAT/OR 

No. nf Relave 
Altitude (ft) 
Aspect 
Siope (%) 

HETOL0-FRAI1.rysTUM   RIGRAE 

4039 
1325 
- 

4036 4042 
1300 1275 
- - 

4045 4023 
1250 1100 
- - 

3037 
900 
- 

Soll Type G G G G Pg G 
Humus Tus HM0 1114d Filo 8Mo )10 BMo 
( Cover: 

Tree layer 
g " 9°Shrub layer e 6o e 1.00 

Herb layer 100 100 loo 108o 100 
Moss layer 25 IO 10 60 - 25 

1 VUE LAYER* 

Fraxinus nigra T .1=.1rn. 37. +.1 3.2 
r 1.1 1.1 +.1 1.1 +.1 3.2 

Petula lutea T 3.1 2.1 3.1 2.1 2.1 3.1 
r 1.1 1.1 1.1 +.1 +.1 +.1 

Ables balsamea +.1 +.1 1.1 +.1 2.1 1.1 
r 1.1 +.1 1.1 1.1 +.1 +.1 

Picea glauca - +.1 1.1 +.1 +.1 -
r +.1 +.1 +.1 1.1 +.1 -

Acer rubrum +.1 +.1 +.1 - - 
r +.1 +.1 +.1 +.1 - +.1 

Thuja ocCidentalls 2.1 2.1 +.1 - - 3.2 
r 1.1 +.1 +.1 - - +.1 

Acer saccharum - - +.1 - -
r +.1 +.1 +.1 - es1 

11 MInE3 LArats 

Viburnum cassincides 1.1 - - 1.2 +.1 -
Alnus rugosa 1.1 - - 1.2 -
Ribes lacustre - +.2 1.2 - +.1 

Viburnum alnifolium +.1 +.1 1.2 +.1 +.1 • 
Loniccra canadersis 1.1 1.1 1.2 +.1 +.1 r 
Acer sricatum +.1 5.4 1.2 +.1 4.4 3.3 
Corylus cornuta - +.2 1.2 +.1 1.1 - 
Acer pensylvar.icum +.1 +.1 +.1 +.1 - 1.1 

111 HERR + BOSS LAYER: 

Onoclea sensibilis 2.3 +.1 1.2 3.2 +.1 - 
Osmunda cinnamomea 1.2 5.5 - +.1 
Mitella nuda - +.1 +.1 +.1 - 1.1 
Equisetum sylvaticum 1.1 +.1 - 1.1 - - 
Coatis Arnenlandicum 1.2 +.1 +.2 1.1 - +.1 
Lycopodium annotinum 1.1 - - +.1 -
Circaea alpina +.1 1.2 - - +.1 
Mnium runctatum 1.2 1.2 +.2 - - +.2 
Sphagnum sp. 1.3 - +.3 4.3 - +.1 
Bazzania trilobata 1.2 - - - - +.2 
Hylocomium triquetrum +.1 - - - 

+ 
. 

Carex intumescens 1.2 1.3 - - +.1 -2
AthyrIum +.2 2.2 1.2 1.1 +.1 
Rubus nubescens 2.2 1.1 1.1 1.1 1.1 4:4 
Dryorterts spinulosa 1.1 +.1 +.1 +.1 2.1 +.1 
Dryopteris disjuncta - +.1 1.1 +.1 - 1.1 
Dryopteris Phegopteris - 1.1 1.1 2.2 +.1 +.1 
Dryopteris noveboracensis - 1.2 - +.1 - +.1 
Clintonia borealis +.1 +.1 +.1 +.1 +.1 +.1 
Maianthemum canadense +.1 - +.1 - +.1 +.1 
Trientalis borealis +.1 +.1 +.1 +.1 +.1 +.1 
Aralia nudicaulla +.1 +.1 +.1 +.1 +.1 +.1 
Oxalis montaba +.1 2.3 1.2 1.2 2.3 3.3 
Lycopodium lucidulum - 1.1 +.1 - 2.2 - 
Galium trifloram - +.1 +.1 +.1 +.1 +.1 
Streptorus roseus +.1 +.1 +.1 +.1 +.1 +.1 
Viola sp. 1.1 1.1 1.1 1.2 1.1 +.1 
Cornus canadensis +.1 +.1 +.1 +.1 +.1 +.1 
Carex sp. 1.2 +.1 - 1.2 -
Smilacina racemosa - +.1 - - +.1 

ADD1TiONAL SPBOIESs 

Picea marianas 4039 (4.1). 4036 (+.1). Acer saccharinums 
4036 (r). Teuga canadensiss 3037 (+.1) (1.1). Tilla amerl-
nana os 3037 (+.1). Fagus grandifolias 4042 (+.1) (4.1). 
Betula pa riferas 4023 (1.1) (+.1). trichocoles tementellat 
4039 (+.2). Listera cordatas 4036 (4.1). Sanicula marllanlica: 
4042 (+.1)). impatiens canensiss 4042 (+.1). Osmunda Claytoni-
anal 4042 (+.2). Thuldlui delicatulums 3037 (+.2). Bylocomium 
splendenss 3037 (+.2). Motus horsains 3037 (+.1). Climacium 
dendroidess 3037 (+.1). 
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ln the herb layer, spectea charecterf,stic of rich, met sr ls 

are abundant: Onan sens/bills L., Osmunda winianonea L., -itella n 

L., 3quisetum sel vaticum L., Colette eroenlandica (Oeder) Fern. and 

Circaea alpins L. r.onmes and hep$tics are also common on this eites 

Sphaenum op., Mnium punctatum L., TJazzania trilobata (L.) S.F. Gray and 

lielocomium triquetruai (L.) 3G5. 

,-'abitat and Soil: 

This type is Pound in flat hollows with retarded drainage. 

In ne sumer, the mater table reemins et 5 to 10 inches from the surface. 

The profile la e Eley soli with e 5 to 10-inch thick hydromor. Some cf 

the properties cf this humus are listsd in Table 4. 

b. The E1 -Clark Ash Association: 

rlmoeFraxinetum Mese (U-rrn\ (Tacle 10) 

Veeetationa 

The stand of this association 4c made up almost entirely of 

American elm and black ash. 

In the lasser veeetation, tris associatien shaees scr of its 

species with the Ulmo-hceretum sacchari association. The following speciea 

are abunUants Laeortea car adensis„ :)noclea s ibi1iss, Impatienta mentales

Pteretis penselvanica and equisetum eylvaticum, 

in addition te these, however, a hont of hyeophytes are present: 

Chryaoeplenium emericanum ,chweino, Climaclum dendreides (L.) Web. e. tohr., 

Mnium cuseidatum (L.) Lem, Mnium hornum L., Franura rmidanismma Grey. 

end Mitans nuda L. 

Habitet and Sone 

ThiS association occupiez met dapresaiena and leke aborne below 

1100 feet in the letineaueLlévre trou ,h. It mould appear that the presence 
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Table 10 The Ulmo.freaninatue nigrae association table. 

ASSOIIATION 

No. of Releva 
Altitude (tt) 
Aspect 
Slope (%) 
Soil e 
Humus e 
% Cover 

Tree layer 
Shrub layer 
Herb layer 
>rosa layer 

IILTIO-PRAEINETIIM 
NIQUE 

3039 3045 3
350 lloo
064 3015 

800 800 
- - - 
- - - - 
Hyd Hyd Hyd Hyd 
Mdca Mdca Mdca Md 

75 8o 8o 
100 20 El 10o  80 
100 90 100 25 
20 - 25 - 

1 TREE LAYER: 

Fraxinus niera 
r 

Ulmus americana 
r 

Betula lutea 
r 

Ables balsamea 
r 

Picea glauca 
r 

Acer saccharum 

11 SMRUB LAYER: 

Acer spicatum 
Ribes triste 
Corylus cornuta 
Sambucus rubans 

111 HERB + MOSS LAYER: 

Larortea canadensis 
Onoclea sensibilis 
Impatiens capensis 
Pteretis pensylvanica 
Equisetum sylvaticum 
Thalictrum polygamum 
Chelone glabra 
Chrysosplonlum americanum 
Climacium dendroides 
Mnium cuspidatum 
Mnium hornum 
Hypnum Haldianum 
Mitella nuda 
Circaea alpina 
Veronica americana 
Parthenoeissus quinquefo/la 

Tiarella cordifolia 
Mitella diphylla 
Arisaema atrorubens 
Rubus rubescens 
Carex intumoseens 
Cinna latifolia 
Athyrium Filizreemina 
Athyrium thelypteroldes 
Dryopteris spinulosa 
Dryopteris noveboracensis 
Oalium triflorum 
Viola sp. 
Oxalis montana 

3.1 +.1 3.1 3.1 
2.2 +.1 1.1 2.1 
3.1 4.2 3.1 3.1 
1.1 +.1 +.1 4.2 

1.1 - 2.1 
+.1 - +.1 
+.1 - 1.1 

+.1 - +.1 
+.1 - +.1 
+.1 - - 

r +.1 - +.1 

4.3 - +.1 -
+.1 - - 

+.1 - 
+.1 - 

ADD/TIONAL SPECIES: 

Thu3a occidentalis: 3039 (r), 3064 (1.1). Tanga 
canadensiss 3039 (+.1). Ribes lacustre: 3039 (r). 
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• 
of celcareous parant notarial le also importent if we consider the 

calcine content of the cincle hydromnder developed on this site. The 

Boll is e hydraeorphic scia (Iiyd) (net e gley) with a thick 10 in.), 

well-deocmposed, water-satureted moder rich in calcium (Mea). Scias cf 

its properties are aleo llsted in Table 4. 

ecologica/ Relatlonshipe 

To understand properly the ecological relationships betweee 

the variole scosystsme deacribed, it la noce seary te flret mort thora 

eut reeonally. 

The enh-associations Ilatulc-itceratue eaccharl tametosum4 

petu1o7hceretum sacchari tagotoaum and UffeAceretus asocharl oxalatosum 

repr2uent the north-aouth community variation on the glaciated uplands. 

In the aatineaurLièvre trot gh the featticeretum esochari csaletosum is 

reulaced by Eme4ceretum eaceari tilletosum between 1100 feet and the 

700-feet level whist, reprenants the exlmum invasion of the Champlain 

Sea. Belo 700 feet the doeinent commente on mesic sites is Tilio-

Aceretum sacchari. 

The other coemunities graviteto around theae centràl communities 

end the interreletionships can beet ho shown by regionei generalized 

eoological tranuects (Figa. 20-24). ln the aelleterre ares (Fig. 20) 

»hie is, as eentionsd Ware, at the borderline of D-7 and 1.-4, only 

teo tolerant hardwued types eere found. The sub-aosociation Betulo-

Aceretnat saccheri taxetesum °couples knoll tops and alopes with e 

moderately deep tub mentie (23 in. 4-) while t e Abieti-Betuletum luteae 
A 

typicum le round e the eteop cold rocky s'op.« with latere_ aoraines or 

ablation tilla am well as onifoll-drained volley trains. 
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FIG. 20 FOREST HABITAT TYPES 
(GENERALIZED ECOLOGICAL SERBES) 

A) BELLETERRE AREA 
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In the Klara tome, tbee s two types occupe the eeme habitats. 

On knoll tops, hc verg eb a tb eolum (leste tban 25 in.) and drier, 

botter conditions o•Aearetum sao tazetosus is relance 

by Oetrye-Aceretum eaoehari. On olopee feeing large iakee, the Ablett-

Betuletne lutete tourtes« replaces ale° the typicel euh-association. 

Is the >moine ares (Fig. 21) the climax community on freeh 

sites iee Betulo4eeretum eseeheri *autos« while the hum varient 

=nese vesk clopes vith reterded drainage. The tee sub-apeoeistione 

of the AbletieBetuletum luta  spin occupy the ateep cold rookj siopes 

end vell-drained velley trains, the sub-eseeetition teugetesum again 

avouring Uke aide et s. In the southern portion of this ares, the 

dry knoll tops ers els° =tweed by Ostrye-eAceretum eaecheri. final

in amell eetchment basins, vaterlogged telle support stands cethe 

Betulo-erexinetem allume association, but tees stands are never 

extensive. 

In the Oet, eu-Li -dont-Tremblent ares s thre fold sub-

division mue verre gevernedboth by altitude end geology. 

Aboie 1100 gis* (Fie. 22) end epperently aboya the lirait of 

exteneion cf the Grenville eeriee, the freeh sites are cccupied by the 

ele-Aceretue saccheri exiielwmml type. The Able lute«, 

again eocuplee titis carie cites es in the preceding M'ose. The esse is 

ale° true for the co-frulnetum nigree sud the Ostryo-Aceretum 

seeeberi. In addition, slâuvi.al flets end lover elopee with <motet selle 

support the Be eePW«secebeeltterelleteineavbile vetter selle 

of the flets support the Uleo-ltaxieetum signa type. 

At elevetione between 700 and 1300 fest (Pi 23), that 

*bave t lirait of the Champlain Se* inveaton but ln the ares of 



FIG. 21 FOREST HABITAT TYPES 
(GENERALIZED ECOLOGICAL SERTES) 

D) DUMOINE AREA 
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FIG. 22 FOREST HABITAT TYPES 
(GENERALIZED ECOLOGICAL SERIES) 

C) GATINEAU-LIEVRE-MONT TREMBLANT AREA ( >1100') 
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FIG. 23 FOREST HABITAT TYPES 
(GENERALIZED ECOLOGICAL SERIES) 

D) GATINEAU-LIEVRE-MONT TREMBLANT AREA (700' <X <1100') 
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abondent 1i Stone outcropse the same habitats support the eue types. 

3asswood, however, !accules ssa regular componant of the stands, particularly 

on the fresh sites, wnere the climax community becomsa Fapo-Aceratum 

saochari tilistoeum. k tue steep eopes of fresh lobe/ co/luvium are 

also oecupied by the sub-esbooiPtion !ego-Aceretum secebari polystichetosum. 

The latter, incidentally, also °cours sporedically in the same conditions 

aboya 1100 feet. 

Blow the 700-foot level (Fig. 24) on Champlain Sea fresh end 

braesien water deposits the climax association on fresh sites bacon/es Tilio-

Aceretnat saachari .typicum. The dry knoll tops Are occupied by Ostryo-

Aceretum saechert, the steep celcareous stony clopes by the FAS jugal- 

teste  sus sala...association and the flets by Ulmo-Aceratum saochari and 

1d -Framinetum nigrae on the very =let and let sons reopectivoly. 

CONCLUSION 

The ecological descriptions just presented permit an eavy 

identification of eaoh ecosystem on the ;round as well as on aerial 

photos. The/ also permit a qualitative estimate or t ir potentiel 

productivity. From nnrth to south, sa inc risse in potontial productivity 

pareils' te an increase in total heat accumulation (gravie deeroe-days) 

in ta be expected. locally„ raterded or excessive drainage viil els° 

lover the site productivity in coi perison to the male sites. 

'?otentlal productivity of eaah scosystem in relation tn 

individuel menet, can *leo be estimated from the relative abondance 

and base of reentration of theee species in saob acoayatam. The emount 

of eilviculture nacessary to maintain or encourage a giv6m species ia 

sais© indicated. 

cor a quantitative eatimate of productivity hovever the me of 

mensuration methode is necesserf. This la the subject of the folloving ohaptar. 
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FIG. 24 FOREST HABITAT TYPES, 
(GENERALIZED ECOLOGICAL SERTES) 

E) GATINEAU-LIEVRE ARE A (<700') 

0 A s TAs jug. U As UFn TAs typicum 

e 4111L, Oie 

' I 
x xxxxxxx 

x x 
x x 
sw x 

---x - - -x x-x tx .. 
Bedrock (Gneiss + Ilmestone outcrops ) X _— --- 

 x x x =--:-_- - x ---x-
- Bedrock NE 

X X X XX X x x X X X x X X x X

Thin moraine 

Ablation 

moraine 
+ 

colluvium 

Champlain Seo fresh and brackish woter deposits. Beach sande. 

Podzolic Brown forest Brown gley G le y Brown forest (moisi) 



• 

• 
PARI` III 

PRODUC'rIVITY 

INTRODUCTIO0 

The ultinste purpose of any site claeaification is not just to 

separate ecosyetems for the sem of classification alone. Site 

classification is »lao conaerned vtth the determination of the product-

ivity, actuel or potentiel, of s even trsct cf lend. Site classification 

itself can elresdy be uned fer a qualitative estimation of productivity 

but we also need a quantitative aveluation. The terme in elle this 

productivity le te be eveluateddepelad ee the pomme of the invest-

igation. Roth quantityand quelitiend imeseyielue ei prod,icts can ho 

utilised. Money value however ie edbjeot to fluetuating earket 

conditions and, oonsequentay, is net o stable criterion of productivity. 

3ioess production per unit arcs (or spece) mieht be the roat 

exact mesure nt cf quantitative productivity of an ecosystea, but et 

the moment it must remsin s theerctical goal of ecology, difficuit to 

realise in preotice snd of Little use anyway in forestry. The naze can 

be aald of total production of cellulose or fiber. It in truc thet twige 

and shrubs could be converted to pulp or other products, but the pressent 

harventing end converting techniques and equipment cannot economieJlly 

Dandle this small-mise matorial. The obvions goal. of forestry evaluation 

of sites in thon to find how ziuch treeiwood each can preduce. This 

productivity in ultimstely expressed as volume of tree-eced per unit ares 

per unit Ume in Worth America, as cutdc feet per acre per yeer (Spurr 

1952). eut, volume per acre la dependent not cule on ths sis* of trees, 

but aise on their number per sore, in other morde dopendent sis() on 

stand density. What ccnstitutee full-etocking for a .ven type of forent 

78 
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is bielle subjective in practice. Even if, theoretioally, e standard 

of full-stocking cen tee establishad (Krajloek ettl. 1961) (Vétilla 1962), 

full-stocked stands are stil]. oncommon and est is mort, stand density 

is in mort esses unrelated to site. 

Orowth behaviour of individuel trees ramains the dal r rellable 

mensurstional eriterien of site Quality. But aven thet must be handled 

with carex. Rejet grouthifor instance, hes long basn reongnised se the 

peraneter least affected by stand density in eves-aged stends and 

average height of dominants and cadoninants et different egos lise been 

used to prépare height grovtb curves to be ueed as indices of site Quality. 

Ibere sre howaver notable cases whers height growth bas be en sariously 

ourtsiled by overstocking, in lodgepole pine end bals« fir stands for 

ineftance. There artels° cases utero height grouth vas field baok for 30» 

years periodically by insect attache, v.g. jack pine by the sawfly and 

halaan fir, by the budworn. In botte instances, ecological knowledge of 

the sitee and stem analyses will point out these irregularities which must 

be dropped or corrected if the evelnation of site productivity is to make 

eense. 

It mUst be neted sgein that the trees emssured and used to 

evaluste site productivity in even-agi stends are the dominants and co-

dominants (in fent cases only th* dominants), that le the best trses ln 

the stand, the trees which have the greatest chance of reachin neturity 

or have resched it and have been free to gros in height throughout nost 

of their ].ives, though erten more or less restrioted in diane-ter growth 

by dclisity. 

in the ces* of undleturbed sll-aged stands, such tress are the 

exception. Perte the individuel tree in onerally eubnitted throughout 
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mort of itg youth te entirely differeut soclological conditions. It le 

engaged in a constant struggle for growing epacee suppreesed both from 

above and from the sixtes. The speclea growing in tria sort of environ-

lent rire fierce competiture. When the cempetition is too strong they 

bide their Ume, but as soon as it lets clown, theymake the ment of it. 

Theae ups and clowns in grcwing space usaally repent themaelves nere thon 

once before a tree reachee the upper canopy as can be serin from stem 

snalyatta. The trace that manage ta survive and rsach the upper canopy 

show a tremendous variation in ego (fra 50 te 150 years on the average) 

In the sana stand on the sa me unifore site. 

Ife st in river -aged stands, the test looking und rant healthy 

trees in @s'eh dia ter close are etudied through stem enelysise the 

average rate of growth uztcr undisturbed conditions sa well se the average 

maximum rate of grouth of free-growing trete can ho evaivated. 

In the present casse a complets study of height and dismeter 

growth by atem analysis of hundreds of hardwood treesvould have betn an 

enormous task. The stem anilyese Imre restricted todiameter growth and 

the regults applied te -height growth an exolalned later on. 

Well0D5 07 STUDY 

In eaah flfth-erre plot establishede s complete court wae made 

of ail trees 0.6 inch, d.b.h. and over by spenleae crown clauses and one-

inch d.b.h. classes. Twenty to tweety-five of the botter looking treese

distributed evonly in ail dialecte nase« and including ail hardeood 

species present, mers measured for d.b.h. (ta the nesreat 0.1 inch), 

bark thientss (te the ieerest 0.05 inch), total height and commercial 

height (height te the first major tort or branch beyond which no log 

end be eut). Diameters up te 214 inees were measuredwith a steel 
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calipsre °there with e diameter tape. Heights were measured with an 

Abney loves t minimum distances of 80 to 100 feet. 

For ego counts and clignoter growth studiese trees 3 inches or 

lems et bmest height vert eut and sections collected at stump height 

and breast height. Jkll others were bord et breaet height aloug the 

eetimated average radius* lectlons and incroAent cortes were brought 

into camp to tee studied with hand-lance and microscope. Âge coumts vers 

made from the bock in and each decade msrked with e penell end measnred 

to the nearest .05 inch. Usually back-lighting of ment coreet Wei 

aufficient for &sourate ring countee but in son instances phioroglucinol 

vas necessary to sccentuste seps/nation of growth rings. 

Ag difforencse between stump and, breset height varied from 2 

to 20 yesrs with en average of 10 irrespective of site. Becs:leo of the 

difficulty of getting sound ()ores et the stump on the larger tresse

height and d.b.h. velues in thie puper are related to ege at d.b.h. for 

all trees. 

Growthwae measured from the bark in and the ocres ahecked for 

excoptional growth periode due to climstio conditions or epidemics. 

measuring growth by docades lessened the influence of tte odd exceptions' 

year of growth duo to more favorable cliestic conditions. About tbirty 

per cent of the trees samplede particulerly the larger onces, moere toc 

rotten at tbe center tobo used directly for agi counts. 51lose trees 

hcwever were retained for the calculation of the height-d.b.h. relation-w 

ships and comparlson of the grcuth by docades of tbeir sourd portion with 

the basic data from the sound or pat discolored trees. 

nes= 

The all-aged structure of the stands meemed celte Obvious at 

first si t. It los nevertheless checked b7 an enalysis of the mise sud 
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FIG. 26 STRUCTURE OF ONE PLOT OF THE 

FAGO-ACERETUM SACCHARI OXALETOSUM ECOSYSTEM TYPE. 

age distribution of the tress. As en example, 7igure ofia the recuite 

for one typteal plot of the Pago-Acerietunt eaecheri as_ tien. 

stands showed tais tintes' ieerted tl-shaped cor». pneu of the 

=me varies however fru* plot to plot. 

In the office, once the ecologioal c.laa>trie was coneeted, 

the data litera sorted ont by toosystem types. For eaoh ope Joe in mach 

ecoeyetext type seatter-diagriete ware prepered tor height over diemetere

height over ep at breast bele% and diamater over se at breast height. 

ae goight-1) Relationeh 

The heient d.b.h. curve had been gested by sons a uthore 

(MeLints ek end Bickford 1951) as a site index eurve for tmeven-aged stands. 
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This suggestion vas partionlerly tempting to test fore of the three soriss 

of scatterdlegrawse only those of height over d.b.h. showed a close 

cropping of pointe and allowed the treelng of a docent curve. The 

variation about the curve was about 10 feet bath for tho individuel plots 

and for the plot groups in eaeh toosystom type (se e Y . 27 to 4). 

When the average) eurvee for the different ecotyatems were 

eomparede bowevere the den:mance between the hightst and the levest was 

els° about 10 feet (Fig. 49). For the wke of olarity, only tirs of the 

curves art represented in the figure. The othero overlappsd these live. 

%are ware tue poselble explanationn for the behaviour of there curvess 

either the difference in site quality was really aman between the eco-

systems studied or the beight-d.b.h. relationiship is * poor indicator 

of site qua1ity. Tho  the first possibility cavala not be excluded 

altogethere tir - second poasibility eesmed ecre probable for the differenee 

in produotivity totwawu two aitea rendes not so much in the dCference 

hetween a otvel tree 3i203 sa in the differences ln the tire necesseryto 

reacb those sises. So attention mas direeted ta the hsieht-age and 

dianeter-mge relationships. In botb cases, agewas used as the independent 

variable. In tins investiettelwe werv sot intoreeted so Nluch in the ogo 

variation of e tree of a elven size sa in thu average sise of tree to 

expected after a certain nimber of years. This average tree sine can be 

used as on indicator esite predUctivity and in growth prodictions for 

renageeent. 

The Diameter.Age Relstionahip 

AS wentioned (Renier, deeennialdieseter growth inside bark mas 

messored by *tee m anslysis co cil semple treee tbat rare sound enoue. 

( 
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The true dieneter of eacn tree after each decace was plotted and the 

diameter rowth curve traced. 'erhen all the individus' eurves of e given 

species in egivfm stand vere plotted together and coepored, no constant 

growth pattern vas discernible (Fig. 9)) and the trend in growth could 

be represented quitte adequete1y by a straight line (irothingham 1915, 

eruce and chunachar 195D). Cne tree erew fest for the first thirty 

years then alaire dogon considerahl Another ,merw vert' slowly for eighty 

yaars then put on s spurt of growth. At one or more points the curves of 

botte treee passed through the same coordinatee and the some tree et twa 

different points in tiare could be above and below the avereee by even 

more than twa stendard deviations. buch * behaviour certainle affects 

the value of any statistica used to meaeure variation ;round the average 

curve as well as the final shape of this curve. ïn order ta minimise the 

effect of the more exoentric trees on t!e u.3 tWimate e2ape of the average 

curve, decenniel erowth vagis aeeraged by decades for all trees of e given 

species then cwnulated into one curve civine the averae diameter inside 

hark attsined st different aies. 

r'or the tolerant sugar mapte and beech thie curve cane out as e 

straleht aine up to 180 years„ the average maximum age of trees sampled. 

rhis would indicate thât on the average the tolerent species de not 

relaie° their potenti.al rowth in early yeere under uneven-a ,ed forest 

conditions but that they manage to survive and reslize sem greeth. 

As they increase in size, they gros out of the heavy coopetition zone 
A te 

and finally mansee te put on lier growth. 

In the case of eseletolerant or intolerant erecies such as 

/nient biroh, basswood, black ash, American em, etc., the curve rose 

more quickly for the first four or fine decades then straightened out et 
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e ensiler gredient. 3ueh à behsviour muid indicate that, ln the case of 

these species, the only trees that maneed te survive and erow te be 

meaeured are those which had sc e free-growing space earie in lire, 

refleotion of their semietolerance. 

The stronger flattening et the upeer end of the yellow birch 

curves could aise reflect in part the birch diebsok cf the lest 23 years. 

it wea aise obeerred for ail species that the best decade of 

j ewth coula occur anytime in tho life of e tree, et leaat up te 2e0 yeare. 

3o an average was made by species of the best dee», e of erortb of each 

tree ana a cumulative stralet line baaed on thie average was draw. 

euch a curve can serve se ar indic, ion cf tee evereee potentiel diameter 

inaide oerk attaleible by free-grovingtrees with intensive ailviculture. 

These curves were stopped whenever they reached the lereest diameter 

eneountered in the investigation for eech species or st 130 yeare, which-

ever came first. 

Uhen double barâr thiekness was added the sugar merle and beech 

etrsight linos became s ightly sizeoid carres elle the curves for the 

semietolerent species stralehtened out (Figs. 51-60). 

The average diameter of euger maple trees et 100 years varies 

with types from 11 te, irchee. Jherever presents beech behaves the 

saee way. When the relative position of the curves je considered however, 

there are notable diecrepancies with the potentiel growth as eveluated 

qualitatively fro the eeological properties of the ecoseeten tyees. 

it secs that the effecte of competition couid rot be elieinated. 

eor the types which are basically sugar maple-beech-yellow 

birch stands, the relative position of the curves is as expected end 

related te latitudinal and altitudinel distribution of types end 
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available moistu 

eurve for the 

and beeer celd 

an n of sella. The only exception is the 

lystiehetosœ, type. The 1  values for ser maple 

to the general condition on high density of the 

few stands investigated (90 ta 100% erown elosure). AS vil? be seen 

latex', height vas lese afteeted. 

In types vbere hasevood and elm t colpok zat 

of the stand, the cures for suer manie and beech are mueh lover than 

expeeted. For bath eli ate end soil are chf more favourable in these 

types than in the previous unes. Ther r th rate should be supérior 

ta that of the ya,o.Aeeretum sacchari oxeletosum. lt seems however that 

competition free basserood and elm is more  difficult ta overeone for they 

outgrow Sugmr ample easily and taller and larger than that st ecies 

et maturity. 

The better position of the Ulme-Aceretum ascohari curve COD be 

explained in part iry the lover denaity of many of the stands sanpled 

(60 to 70% crois elosure), respiting in more growing tupi . 

When the eurvesbesed on the best de cade of grovth of oach tree 

vere drawne the raitive position of the curves dld rot improve signifieantly. 

Thé d iaieter attained et 100 years in the varlope types tncreased however 

by six to eight roches, which is an increase of 0 to %. 

The sumo emments apply to the curves of yellov birch. 7he 

relative position t!lese curves does not refleet the potentiel of the 

vertous sites as evaluated from their eeslogieal properties. It does 

seem that a muoh Urger sampling le ne eded if the effeets of suppression 

are ta be eompensated. 

curves for black esh are in line with the eco1o24ea1 évaluation 

. As for elm and bassvood, the curv€a of diameter attainable of thé 
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a better ides cf the relative potentiel of 

the sites. 

As mentioned before the discrepanei,e s in the relative position 

of the curvee or dleeeter over age might be corrected in part by 

larger samplinge dut in the case of stands where sugar naplee beech or 

yellow bireb must conpete with bassvood or s1 i, simple' s large,- sa sl.ine 

would probebly rot selve the eroblem altogether. The curves would 

probable stili be toc lev and would represent the average erowth te be 

expeeted under extensive silviculturee oensidering comeetition ire 

hassvoed end elm as an emportent envirenmental factor. 

course if only the fre growine treese as indiented by stem 

analysise were selected in eac-. stand, s better evalue îre , cr dianeter 

erowth potentiel eiett be poesible. but th en geneMes ît be important 

In such a limited sampling and distort the resuits. 

In any case, curves of diameter over age as pregented here or 

improved by lerger er more selective s 4ine, are net reconmended as safe 

indicatore rif site ality hecause diameter growth besides being affected 

by climate and sel, is also most strongly effected by competitione an 

imponderable which varies tremendously in any single uneven—ace nd. 

'Ney are however useful in that they provide e first e.stimotion 

of the averege erowth behaviour of the trees in naturel undisturbed 

etandswith their actuel species eonposition and of the deeree of 

improveent et e could be attained by silvleulte . As tte,y are, bottem

sets of curves certeinly expose es eytb the belief that northern 

nardwoods are s'obier erowing apecies than their softerood emmenions. 
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The fief; h lations 

.s mentioned before, the hele relate( eh is considered 

by most foresters the best indicater of site quallte in even-aged forestse 

The th behaviour of trees in uneven-aged stands is hewever very 

dffferent and the use of ight over aga te indic:etc site quality in 

this suce is often queationed. Demie (195hi su&este stlectinz the 

"representative-appea trnes in the upper canopy which have erown 

venly and at a noderately rapid rate throuen ut their lives. Cther 

authors have praposed using the height of th  lare mature" treee as an 

index of site quality(nagnélie 1952, 1943, Donahue 1940). The 

type of tree referred te by 1avis (195h) in net only difficult te) assena 

in the field but also difficuit to define even ylth stem anales. These 

have revealed very few treea with an even growth. It le aise practically 

impossible t© establieh a standard. by which te determine whether e tree 

hes had e nmoderately rend", e Blow or a fat rate of arowth. .h 

concept of nmaturity 1$ aleo misleaditg. Maturlty on e pcor site comes 

inter than on a rich site and as mentioned earlier titre le an important 

elerent in the evaluation cf site productivity. 

Uespite these varlous shortoomings, scat red- of height 

over ae were nevertheless prepared and curves belenced. The middle 

seetlee of the curves s1anced feirly we13.. Sut shortlege of aound trees 

lareer than 12 inches d.b.h. hely ELeected the trend at the upper end. 

ee a. proper balancing of this section of the curves xas meet ixportant, 

agi: ettempt a6 made te improve the shepe cf the curves. 

As in the metbod of stand. table prejection the rowth in 

dieneter aras ueed û pred.iat height rowth tem& the use cf the heleht-

d.b.he curve (3ree cher 1950). As zentioned esrlier, the 



eht-dà.h. curves did belence very mell and the dlameter-age curves 

stem analyses wer nnet rellable and give aameter graeth beeed 

bath on errera age and "economic free- ;rumine aga.. The diameter 

attained. at eeeh teneyear period mes transferred to the heighted.b.h 

urve and the correeponding height determlned, plie r1s tweeets ut 

height-a curves Imre prepared for eue specias: one of average height 

sttained and one of attainehle hei ht. The resuits are pre ented in 

Figures 61.70 

Tu 

upper trend of taie cur es and reduced everlapping considerebly. 

In the eheaf of enrves for semer es- lei two groups stand out. 

Cele ,croup representing stends of suger neige, beeeh and yellow hire 

alors curves out seeeffliedthout overlapping and the relative position 

of the curves is consistent with the ecological evaluation cf the. sites. 

AS expected the more nortbern BeAs texetoeum type hen the lowest height, 

65 feet at 10'1 years (Y1 61). The 004. and i4,41 regetpewn (including 

the huer .d variant) tepee taon follow with an average height of 72 t 

t 100 years while the bila exaletoeum pe ellen a height of 79 feet 

at 100 yeare. finslIy, botb the BeAs tisrelletosum end YeAs polystiche-

toeum show an au ge height of ai feet at 1G) years. 

second mie includes the four tepee ehere the fast growing 

epecies, beeswood and elle, fou an important component of the stand 

(fe4e stands for ho-th the typicum and the juglentetoeum subassociatione). 

In tui.s group, height growth iS repid and superior to that of the other 

types tiI1 the trees reaoh about 60 feet, la consistent with the 

greater richneas of the sites. TSut et this point the curves flatter out. 

Possible e lerger ard tore sélective sempline d correct this. 

proae brought e great inprovenent in the shape and 
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• 
But it is *leo logical that euch e trend could represent what generally 

happons ire theee stands. aoth basswood and elle are Pest-growing speciee 

end the reser 15 te 20 feet sons in height thon the other speciee on 

these sites. Both also have long clean baies and 13 relatively shsllov 

Creffil Logically height growth of »plia ahould be coreperatively free 

tin its orown ruches the berner of the baetwood and sala crowns. Then 

persistent overtopping could slow clown height growth approciably. 

Presueably if the early trend kept on, sugar Impie could nisch 85 te 90 

fest at 100 years in these types. 

Yellow bireb generelly shows the same height growth as sucer 

Impie and beech on the sites wbere they °cour together and the relative 

position of the curvee is equally consistent with the ecologieal 

eveluation of the sites. One curve, cannon to bath es ubessoctations of 

the Abieti-Betuletuse luteae shows a trend eaich contrasta with the 

trend of ail the other eurvee. hie vould seem te be due primarily 

to the greater severity of die-back on these sites . The heights 

ectually neasured verte certainly inferior to the true heights the tresse 

did attain santon and oonsequently the curvee do not properly indicate 

the potentiel height growth of these sites. The relative position of 

the black sue ettele3 is as expected. Height et 100 years ranges from 65 

test in the Ben type te 94 in the 11-4a type. 

As for beaawood and they occur on e United range et sites 

and there le little différence in the heights et naturity. It mat be 

notice however that on any given site, the reaoh &rester heighte then 

the accempanying euger people and beech. 

Continue te Dr. M. L'ortie in private comaunicatiewl. 
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Per *Il ferlasse the curves cf maximum height attainable remain 

in the sue relative position but are bigher than the average curvea by 

7 to 10 !set. 

The very chape of these eurvese their repli riss for the first 

fifty or sixty years, elready indicates that height growth is lets affected 

bycompetition in these stands than diameter growth. It ie net eurprising 

then to ses botte sets of height-aga curvem agree more closeywith the 

ecologieel date thon the dies eter-ege ourves. 

Can these curvea hovever be used ai site index ourveee that is 

quie reference curves aainst white one can check the Site quaiity of 

any new plot? The answer le no. Such a procedure emuld he very mie-

leading. 

It le true that vs do have site classes but the range between 

the loweat and the htghsat te narrowe about 25 feet and thora is * variation 

of 10 to 15 feet eround each eurve for each ecosyetem type to etert with. 

Whet le more, the variation Inside each plot te the feule as for the »bole 

type end the possible error in height raasurements of hardwoode is large. 

ebis mens that e large semple of trees te neceseary every time tes obtain 

reliable values and the 'height-ego site index" method becomes moet 

cumbersome. 

The mainvelme of these height-age ourves is that they non give 

us concrets, quantitative site classes wbers originally ve enly had 

qualitative site classes hased on ecological knowledge. 

The Clear'Bole length 

One lamt parameter of the individuel tree watt worthstudrings 

the length of aber bols in trees of commercial sise for eretimber (10 ino). 

This datewas alto plotted mec-atter-diagnose end a straight horisontal 
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• line was the test fit in ail cases. ltepeated observations showed that 

the *leur, bols langth le determined early in the lire of s tree. In 

!lorry instances, trese 6 dr 7 inehes at d.b.h. (30 to 4a years old) 

alraady abowed a fo* or large hreneh whieb definitively set the citer 

bols length. The logical thing ta do thon was to alarply ealeulate the 

mathematical average. Table la show thalle average lengths by speetee 

and types, their standard deviation, the Humber of trees measured in 

eacb case and the maximum value encountered. 

The» values do net represent the Crue marial average for 

stands and types. $ueb e value would be ueelees in the evaluation of 

attela. Wolf-trees and bushr.type tracs are ccmncn in ail types. But 

they are nevertheless ninerit3r, at leest in ail the stands investigated 

herbe, their fora being due more to contingenciee of biology (genettes) or 

competition than to site quaiity. S the average hast litre masure in 

every case. 

In ail type« whera they oceur together, reugar mage, beeeh„ 

yellow birob ami rad oak tend te show the sana average elear bole length 

while besswood, elm, end black esti gsnerally presse a longer clean bele. 

There Le aise a .definite trend towards a longer clean bols on the average 

for suger beeeh and yellow bircb on the battez. laites: Betulo-

eereturn e. tierelletosura, tseiteeretun s. polystiehatosun,

rectum  e. tiltetoser(., Tilie.-Aeerstest e. belon% Tilio-Leeretura s. 

122182e !  lame and Ulmo-i.eeretum e. %coude of the variation that does 

exiat however inside eacb type and sise in «eh plot, Ulis perameter eannot 

be flood either as e reliable Indicator of site quelity. 
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Table U. neer Bols lange by species and types 

«m .

tYPEs 

SPECIES 
B -A s • 
ta x 

B-A s 
ga_g . 

Balsg 

hum
B As 
tia r . 

F As 
ox . 

F As 
til _ 

F As
, 

Pou.. 

Sngar flapie (+Beach) 
Nean +28 33 32 38 33 40 

t 6 

38 

Max. ta 49 5o 46 60 56 
No. Trete 

relias Sire 

38 41 45 17 62 34 50 

Mem 32 35 33 37 32 32 40 
$ D 
Max. 

 8 
47 

:10 
56 

! 7 
50 

:12 
6o 

:8 
60 

= 
40 

=9 
56 

No. Tree, 19 29 47 6 32 4 11 

Baaswood 
Nean 142 52 
S D 
Max. 148 6o 
No. Trcaa • «Il 

1 4 2 

A. Els 
Main - •• 

4 8
ab «. MD 

SD 
41« « IIIS I« IO 

Max., «I 60 «I «I IIII 

No. Treee 4 .» 
I« II* 

Red Oak 
Nean 
S D 
Max. 
No. Tries 

Black Asti 
Nean 
S D 
Max. 
No. Tripes 

«II 

«I 110 

1«. 

e. • 

I» «a IO «I 

1«, I» I« I« 

als 

«I «I Ob MI 
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Table 11. Clair bole length (cOntinued 

IltP85 

SPZOIS3 
T-As T-As !J'As 0.-As A-B1 B-Fn : 1 
typ. jIfe typ. tsug.. ' , 

Suger %pl. C. Beach) 
Hein 
8D 
Max. 
No. Tree. 

Yellow Blrob 
Mem 
S D 
Max. 
No. Teeee 

Baeavaad 
Mien 
• D 
Max. 
No. Trete 

A • Sla 
Mean 
8B 
Max. 
No. Trime 

Red Oak 
Mien 
S D 
Max. 
No. Tries 

Black Aah 
Nein 
S D 
Max.-
No.- Traie 

3 °1 30 38 35 0» 

;I: 7 • : 8 t 8 411, 0» • 

48 30, e 60 
28 2 23 120 410 

3 2 3 6 33 24 
t 4 

28 
! 6 

39 51 35 43 
4 6 26 32 

44 44 42 . - - 
:12 :11 • - . - - 
6 60 h; . . •Ob II 

12 10 h . - - - 

. . 39 . » . Mb 

00 0» !13 . . 0 
- - 60 - - - M 

410 - 16 . . - aw 

31 32 
.t 6 
142 36 
13 6 

• 

• 

M «0 s.

00 • ,Z1 M M 

ge . .. —
w . . .' 

14 6  38

55 ▪ -49 
6 26 
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In conclusion, the antimite jute presented seins te ixtdicate 

that the hei t-age relationehip stil' a veld meure of este 

productivity in uneenaged uneven-aged stands end that it confirme 

quantitatively the qualitative «ablation arrived a t by ecological mana. 

On the other hisndi  the beight-d•b.h. and the dibihe.age relationahipe 

se vell as the elear bote lengtb only inspply additional quantitative 

data about eaoh ecoeyetirm type, They vouid be unreliable ae indics tore 

of mite quelity in the amie unmanaged uneven-aged stands. 



SUMLNARY AND CONCLUSIONS 

An evaltiation cf the productivity of Quebec's northern hardmood 

forestevesbadly needed. $uch an evaluation however presuppoeed 

stratification er classification of the sites tete evsluated. The present 

investigation triedto ftilfill the double purpose of classification und 

evaluation. 

A conbination cf macre- end microclimsts, tel moisture and 

nutrients alloved the separetien ut 1.5 ecosystem types eharactericedby 

e definite plant community. Zech ecosystent homever mes described tato 

ail ite major ecological components eame cf vbich are essentiel to photo-

interpretation. The ecological data clone already permitted s tiret 

qualitative evaluation of thé ecosysteae v.g. bromn forest sotie are 

richer thon podsols, male:, sites are botter thon very dry ormater-

logged sotie, etc. 

eut a quantitative evaluation cf f orset productivity is possible 

only throuen ammsuration. The problem ves particularly complex becauee 

of the unevenw.aged structure of the forests etudied. Such e structure 

precluded enyper-aore incremant values baeed on s single measurement. 

net ismer*, no decent volume tables «let for the ares. The only 

possible avenue of investigation mas tore', on the gromth rate of 

individuel trocs. aven thie appreach hovover mes net trouble-free. 

Trees of a given sise ebcwcd s large variation in ego in one end the came 

plot and s large .. 'ion of the bigger tram, bad rotten cortes. *The 

methods used in tbis investigation are believed te have overcone theee 

difficulties in thé most me and to bave produoed the test resuite 

possible. 
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Tbe heightsage ourves do oorrelete with the qualitative 

ecological evaluation and along with the dismetersage eurves do give a 
fr")

messure of averse grewth under unmanaged conditions. Both sets of 
e

diemeter-sge =vas also eentradiot the (to on bolier, even enong 

foresters„ that hardwoods are slower growing than seftwoode. 

Beeause of the large sage variation of t rees of the came sise 

in any given plot, the une of the heightsage eurvee as site index curares, 

that le quiet reference curves, te impoesihle. Tt is le conviction Oit 

there le no gay et preparing e meaningful set of site index ourves for 

unmenaged uneven-aged stands. The ecologima obaraoteristios of the 

site are not, only the brut and most rapid indicator of productivity 

but elso the only one feules in this case. 

The resulte of the pressant investigation should proue mont 

usefUl to silvieulture and management. The scological casselfication 

provides en appropriste stratification of sites forge:if/th end yield 

etudiee end ellvieultural experiments. 

The curies of average maximum diameter etteinable et varions 

agas give en evalustion of the potentiel grcwth attainable with moderately 

intensive eilviculture. Judging from the maximum values round for 

individuel trou, 1 beliere even botter results con be expeoted with 

intensive eilviculture and gond eelection of reeiduel trees. The 

rotation necessary to get commercial sise timber eould be sbortened 

by 30 te )40 per cent. In other worde, individuel trees eould ho made 

to redisse in 70 rem the sise th.y ettain presengy in 100 ruera. 

ln addition, the rates of dismster growtb together with e 

study of the CM» relationehipa ehou]d produee malt ueeful 

standards of optimum residual stands in unevenseged management of varions 
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inteneities. ?hey ehould aleo provide preneur; guidée for thinning 

intensitten in even-aged naniegeeent of the trime foreete. for clear. 

eutting ehould not be ezcluded as s treetnent for tinse foreete et 

leaet for the firet .cutting cycle. Their pathologies' condition te se 

bad that elear-eutting tee be the only mime of senitation.. The poor 

ehepe of the nejority of the treee sud the greet variation in caser 

bals lengtb in 4er single stand any be due te genettes or «net/tien. 

Atter duo etudy of the relative influence of these twofeetors, clear• 

cutting %light he the only urane of inproving the genette stock if 

genettes te the sain cause. If the type of competition perticuler te 

uneven-eged etende le the nein cause* growing the tries by evem-ami 

groupe &telt te the solution. 

it ie insperative to start eontrolled silvieultural **pertinente 

if »vaut to s tudy growth and yie ld cf theee uneven-aged forints. 

Investigations in petatologyi genettea end autecology ehould also te 

earriedcn concurrently. 

ell the .other ecosystems occurring in the region 

abould be attelez naturel eoftwood rotonde «bottelante, and dry ridgee 

end eecondery succession forints of pins* bitch end arien. Rare again 

it ta the vriterle contention that the olalY veld complete epproach le 

througb the etudy of the whenea ecorysten of which the plant community is 

an ineeperable part. Any other approsch will only recuit in s partial 

solution of the prenez of site eleseification. 
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APPIND IX 

List of latin end caneton nu oe of plant apecitto wentioned in the texte 

Tes 

Ables balsas** (L.) min. Balme tir 

Acer renne L. Red otage 

Acer »ccharinues L. Silver »pie 

*car eacchartuà Entre. Suger »pie 

Bebel* lutes liacbxe f. Tellow hire 

listas »pyrite» Here. White bircb 

Pagne grendifolla eut. Deneb 

Praxinue «crime L. White /lob 

Fraxinuo irtigra Enrobe Black a ob 

Jugions (Dîner» L. nutternut 

°atm virginie» (Hill.) te lrortwood 

Picea giauca (Momb) Vase White epruce 

Picea merlans (Mill.) Be'. Black sprue. 

Picea robent, Serge Red sprues 

Pinne Strobus L. White pi» 

Prunus eerotine nits Bleck cherry 

Quercua rubra L. Red oak 

Thuje acoidentelle L. White coder 

Tilla axericena L. Bonewood 

Tange canndenolo (L.) Carre Eastern hernie* 

Meus americana Le Merlons ebe 

SEVES 

Acer peneylvanicum L. Striped »pie 

Acer apicatum Lowe O Moment/1 »pie 

126 
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Alnue rugose (Du Roi) Spreng. 

Cornue alternifolla L.!. 

Cornue °talonnera Nicbx. 

Corylus aornute Mare). 

Dire* paluetrie L. 

Lancers eanadensie Bartr. 

Prunus eirginiena L. 

tibes lacustre. (Pers.) Poir. 

Ribes triste Pall. 

S'embues pubene Mies. 

Tamis cansdensis Mare. 

Viburnum saiettait:al L. 

Uhuru ainifolium »rab. 

Viburnua caseinoidee L. 

Acta« pachypcda t11. 

AdientumpedatuaL. 

Ani= tricoccuaAit. 

Amphicarpe bracteata tern. 

Aralia nudicaulle L. 

Aralia race:musa L. 

Arisaema atereene (Ait) Blum. 

Aearuw canadense L. 

Aster acuminatus Mies. 

Aster macrophyllee L. 

Athyriva Pilix-feeine (I..) Roth. 

Athyrium thelypterioidee (Miehx.) Deev. 

Speckled eider 

Green osier 

Red oui« 

Beaked hasel 

Loathermocd 

rir.honeysruckle 

Choke cherry 

Bristly black current 

Ited current 

Red berried eider 

Grecnd bemlock 

Arrawindacd 

Moosswood 

Witherod 

White beneberry 

Meidenhair-fern 

leek 

Beepeenut 

Wild *emperlais 

Spikenard 

Jack-inf-the-pulpit 

Und gluer 

Acuainate ester 

largeeleaved aster 

Lady-dem 

eilverrepleenwort 
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Botrychlum virglnienum(L.) 

Carex intumescente Rudge 

Carex plentegines Lie. 

Caulophyllum thelictreldee (L.) Michx. 

Ch.lone glabre L. 

Chrysospienium autonomes-Scheida. 

Cinna latifolia (Tm.) Once. 

elroses alpins L. 

elaytonle «rollot:ma Mex. 

ClIntonle bonellie (Ait.) nef. 

Coptie groenlandice (Oeder) Cern. 

Corallorhise mulets Bee. 

Cornue canadensta L. 

Denten» dlphylle Mtohx. 

Dicentra cansdenele (Goldis) Walp. 

Dicentra engouions (fie) Bernh. 

Dryopteria diejuncte (Ledeb.) C.V. Mort. 

Dryoptene marginale (4.) Gray 

Drytipterie hoveboraceneis (L.) Grey 

Dryopterts Phegopteris Christie». 

Drjopteria spinale» (O.F. binai.) Watt 

Settat= turlutte= L. 

trythronium amertume ter 

°situa trielorum Nient. 

Babensris viridie (L.) R Br. 
ver.. breeteste (Muhl.) Grey 

Repatica acutiloba DO. 

Impatiens caponne Meerb. 

Bettleenake-ferra 

Swelledmiup eedge 

Plantain-11k° eedge 

Blue cohosh 

Smooth enektheed 

Water-mat 

Wood reedgrese 

Bnohenterle nigbtehade 

SprinefflutY 

Bluebese-illy 

Coldthreed 

Spotted coral-root 

Bunchberry 

Two-leaved toothwort 

Bq:erra...corn 

Dutchmeres-breechee 

Oak-feria 

Marginal eteld-fern 

New-York fern 

Long belotes= 

Spinulose wood-fera 

Wood horeeteil 

Yalow dos, e-tooth-violet 

3vettp.reentel bedetrmi 

Breoted green omble 

Acute-lobed livervort 

Spotted touch-me-not 
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Laportea canadensia (L.) tiood-nettle 

Menace borealie L. ver. americana (D'orbe') Rehd. Trinelower 

Listera =Meta (L.) H. Sr. theartleaf twayblade 

lecopodlum annotiraaaa. L. Brittly clubmose 

Lycopedium lecidulum Niche. ihiating clubmose 

tycopedium obecurum.L. Tree clUbmoss 

Lytcpue uniflorus Miche. Bugleweed 

Ketanthemum canadenee Dee. 

Medeele mirginiate L. Indien eibumber-root 

Mitchell» topent L. Pertridge-Pberry 

Mitelle dipbylls L. Coolmort 

Melle m'Ida L. Mittercort 

Mcnotripe HypopltbraL. Pinesap 

Monotrops uniflore L. One-flowered indien pipe 

Onoclea seneibilie L. Sensitive tern 

Orropele asperifella MiCht. Moudein-rice 

Oemorhise Clayton (Mtehm.) C.B. Clarke Seeet javel 

Ommunds cinnamomes L. Cinnsmon Cern 

Oemunds CIetonians L. Interrepted terri 

°malte montant Ref. Cocoon wood-sorrel 

Perthenoolesus quingustolle (L.) Planche Woodbine.

Peygonstum, pubescens }'ureb. Uairy Solomon's-sen 

Polystichum acrosticholdee (Mex.) 8chott Christmas tern 

PolyetiehumBreunii (Spenner) rie Punies holly tern 
ber.iiA,urehli Peru., 

Prenanthes altleeime L. kettleentke-roof 

Pteretis pensylininice (Wald.) Pero* Oetrich-terre 



130 

• 
Pyrola eliiptica Kutt. 

Nene odoratus 

Reus pnbeecons Net. 

Sanguinaria eanadaneia 

Seuiculs »Mendies L. 

Sonicula trifoliata Bien. 

Snilecina reconnu CL.) Des:. 

Streptopus romain Mich*. 

Thelictrum polygame Non. 

Tieralla cordifolla L. 

Trientolis boreolis Rot. 

Trillion «sem L. 

Trillion grandifloron (Nichx.) Salie)). 

Trillion =dalot= n'ad. 

Seine pronereb011. 

Uvolarie grandiIlora Sa. 

Veronica americana (Rat.) Schwein. 

Viola canadensie L.. 

Viola incognito brainerd 

Niole ponsylvenice Mien. 

MUS AND ATICS 

Bassani, trilobata (L.) 5.F.Oray 

Olimanium dendroidee (L.) Web & Noie. 

Nylocomion proliforms (14 Lindb. 

Hyloconion tri gustron (L.) B. & S.. 

Hypnon Naldanienuoi Or«. 

Mulon cospidatun Loyale. 

Shineef 

Tbinbleberry 

Dyne reepberry 

81 4, 4 

Sonia* 

Sanicle 

False Solomonle-ieol 

Twisted-stalk 

Tell meadow-rue 

Faine mitterwort 

Star-flower 

Purpie trillion 

Lerge-flowered trillion 

Painted trillion 

Toll nettie 

flerrebells 

American brooklime 

panade violet 

Largeneeved white violet 

emooth yellow violet 
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»len horntux L. 

Fire* punotatum L. 

Thuielitœ delicatultue (L.) 

Triebocoles tonontella (thrh.) Dun. 
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