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In tb e ~Ptl:, P eninsula o~ Quebec, ro r csts ,domin at~d , b)':sugar maple, :AC'~r " .

;"" h"" ~' M.,~h.• a' .oo' '" diseret p",j, ,, within;h,p;'domioonl ,anil',""' ..~' . '.

, rores~' , a,n~' rorm ,a, nortb.er~ limit of th~ tJ,orth A:~e~!c,a:n Deciduo,:!.s r~r~~t .mon1c,· ,
Extensivefieldstudies at six'ol these stands rev,ca.lcd~abryopl1yte. y~gctatioh

simiia:t.to that'Or'.riore con~inuous sugar mapie rorest' located in 'so~~~~'n~~~~
Qu6bcc. " , . ' . , . " ~~~

'I . . .. . . . .
"The br~ophY le nora of the study sucs tnctudcs gO moss and 18 Hvcrwort'.

species. Four North Amer ican distrlbation groups were defined, based (111 the

overlaipiri~ Jimi~'or the Boreal Forest Blome end the Deciduous fOrest Blome. "

Atona1sped~spread ~n both b iom~sl m'ake ulp32% of ~c jlora. ant!.agro't .

mainly ontnineral substrates: Dor'eal sp~c:ies c:om:J.se 31% of the flora, and about .

half of these grow on tottin g w~o(f and hu~us. Tem 'rate species ( 2 ~cr of thr . .' ...

hora') include a large propo;tion of epiphytes, a~c1. ' ny~pccil's that nrr.' endemic .,

- eastern NO~ Ameriee. Ecotone! spe~ies , with just g% of t~ nora.. .T,cpresr.nt.~
heterogeneous-group of bryophytes. r ('st rlc~ed in eas~etn North Amettr~to ,the

overlap tone of the twobi'omes. Abundance. Irequeacy between ~ites ; and f ertility ,

d~ not diHcr'sigriiric:antly between tbe::dis~~ibution group~,

. Even ·at the northern li~iL 01the l>,cid"o~, Foree Diom', G",p i sugnr . . f
~a~le (6re,sls provide suitable babi,tats r~a~y bryop~yt.e. sp,c:i~!l ch'aracter istic .'!
or.the Biome; ~ , few cltbese sp~cie~ reach th,~ir northcrnYmi~ in the.Ga!lp~ , ' /

" ',However, the bryophyt7,nora includes an even !arger .number. of specie~or ~orca}

a(fjnity. ~r indifferent to the biomes.

.~-~-
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, . Enl(;~pesie, 1 l'S ~orCts domineee..p'a~. ,~era~le asucre (~cer 8~~ch~ rum

. ;.-M:nr~b. l oc.cUPItTi;t: .une .seti~_de~etites aires ~Ie~s a.u sein de la foret coniCcriell;ne

. qui ecuvre In pIll,S grande parM du tarritoire . Oes e rablleres constituent uae ' " ;

<I imi t~ septentrionale d.e·ia ·Fo ret de'cidue n~~d.alT!~ri ~~ine: : :.L'~tude -t~t~:i .lle'~ de

/.~( slxde ces iii,les a permis de ccnseeter que In vegetation bryophytique y.eta it .

· 'se.~b l 3:ble /I.' c~le ' d'e rabli~.res sit~e.('s plus au -;u-d ; u Quebec.

La nOtedes sites etud ie~ cll~~eDd ee"especes de ;ousses ~t ~8 espeees

·d'he patiquee. Pa r rappcr t a leur rcpa! ti tion Dord-ame ~iCaine, DOUS avons

... Sepal.! les espeees en qua~ group'es fondes sur l'a ire cheva ucbante d;esde~x , ...

· blames ,concernes, sOlt~~-et Doreale et Ill. f or_e~~a'"no'~ualllI6or---_~-I'_ ~,

(rcparties sur les deux biomes] constituen t 32% de la J1ore-et-croissent--en-majeure------;------:

~arti.e, s ~ r dessubstrata mineeecx. Les ,es~~~es bor~~les c~.mpte:n t ~i.a4 % ~e la . , •

flare c~ !a moitie d'd1t,re elles eroissent sur les bois pcurrissents et l'bumus. Les

espeees temperees (25% de I~ nore(co~prenneD't une forte proportion' .

tl 'cpthyt~s, et~lusieu'rs: e~pe.e~ '~nQemiq~eS dd'~~riq~.e: d u N~rd or~en'ta le . .

Finah'~nt, .Ietesp~ces ec~to~ales (g% de Ill. ~ore) rorment un groupe ~

d'llrtinile mi~te, Iimih~ en Amerique , ~ u Nor~ orientale s l'a lre de cbeve ucbernent

des deux bicmes.L'ebondanee, 11I.rreqlienee paemtIes sites et [a fe~t.i1ite ne

diUerent pes de meniere s'!gnil'icative entre lee groupes de repartition." ' '

:Malgre leur ~sitioD Hmltrcphe par rapport a: la i~~i'.~ec id ue, 'Ies

erab lier~s gllSpesiennes procuretit de~ ha,bitatS aboa 1l'O~{tIA'.b,;yophyt~s · ':

, ','.r,a~ t,e r istiq" ues d,e ce b, i,om" ~' ,don, ~ . q, U, ', ,~,lllU,~~.un~_ait.' i" 1';.'g,"Gu P,esie I.a ~imite, '
. septentrionale de leur eire. Cepeodant, UDe portion encre plus grande de la f10re

bryoph~tiqu,~ eSi , d'arCi nite · b.ore~l~ au i~,di rre!ente: .
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• O nly three works mention the type 0(. vegeta tion in wh,~h the brrophytes ~,

were found. Comeau (IQ66)di scussed (be brr~p,hyt~ or many plant B..S8oc !lItion~ · .
oJ;! 'Bo~aveo tur~' Island, but there isno 8Uga~ m~ple OD the·island': 'In a stud): at

,. : ' . , ' , " , . ., " "

boreal for~t bryop~'y-tes across NC?~t~ America, La Roi and S~ri~or .(lQ!.6) list. "

" ,

species.

• . Fo."~tS .'~,6millate~ ~Y s~gar ~apl_~ (.~cer 8Gc,charum ~ar.sh ~ l c~~racteriZC , ~ .
. th \!: ~ortherD ha lf ,or1eeaster~ Nor~h ~~~a,n.Decid uDIJ:i ~·o.rest .Biom?: ,A lon ~_ . .-j f

" the . no~thern margie,of ~h~ bil;?me
r

stis:af,maple lo rests !L TC !imit.ed·in"arell", .~ .' : ',

'torming smal1~discret.e patches syro.un'fj by boreal forest. ! he northelnTllost Jl~ " . ....

these outliers ate located i~:the G;;t~ PeI)~~la.or Quebec. Even at.these sites, . ,

sugar maple forests harbour a. great number of vascular plantscbaraete tlstie of , .

the.Deci.dllollS FO,rest Diome, ~~r whi1h re~c1~h e northern'limit of, th<'ir ""'-

. d ist rlbutjc n in the 9aspe; . ~ .--- . , ,..
. .,.... .

Thlrbryoph},te nora o~se forests has ncverJ>een studied in dol,ail. While • . ; ,

Sc4nfian P Q50j h~ produced -a vascular flora or the GaJp e 'Peninsula, the 'r> ,' . :/

' brr~~hrte nor~ or-the area remains 'impe~teC l ! Y. known, at leas£~"rar!lS : . ' . .~ ' ,..,

published r~eords indicate, J. Ku~niak was prepa ring~ss\iora ofth~ ' ' ., 'r'­
Gasp~ at theiime othis death ' (Cru~ lQ6'-I~ ~~ ) , 'but t he man~cript has remnil(cd·,... · '.

lln~ublishe'"d.- 'Lepage' s cata logue or the br)'ophytes '~ QUdb~c (Lepage 10440 45:
1

: 10.15-46, HlnO) includes ma~f citat ions or Gaspe cellecucns . Many \ecol~gica l ' and.:I ·
• t axonomic st udies contai n in;iaental additi~ns to this lis~cotding to Be'nand

(UiB4), th e known bryonor:,~ r t he pe~insuta i~e1u~q 329 moss a~d- 105: liv~r~'ori '
, .
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'the bryoph ytes 01 ~n Abit~ bal6a~ea ~t~Q~ in e~~tt.J 1;aspe . rioall', Majeeo

(1081) meDlio'ns a I~w bryopbytes in his stu dy 'ollhe forests orFceillou Nati onal

"ark, inCluding iomOss ~nd 3 liverworlspedes Irom su~.~ maple stand s; th ese ' .

are Jhe only p~b l~ed- bryop b'yte records rOt th e Ga.sp~ ,P~~ iD5u la sugar maple .

Ier ests. ... "
.~ . : , . .. . . , -

The pu rpose orthis' stu dy ts.tc describe tb e,bryophyte Yegetation and nora

:. .' "01'the ~m:pe Peninsula tugin maple roresb. ~The vegetation
b

willb~ compared

.:::-.~ ith th'a"~ ~r _sugar_mlple Iorests locate d inmore southern localities, a~d' ~ith that.

"... .~r eo~i rcrous ' rorest~ lo,catcd in tb~ Gasp e PeD iD~u la andelsewhere. Finally , a
" . ' 0 " . . ' . .

. ~ : ph~ogeograph.ka l enal ysis ~r thebeycllote will be m.,~de, y,'itb_particular'. .

, rercrcnee to .th e-northern limit oCthe Deciduous Forest Blome. . ,

· 1~2 . "I'be area of' 8tud~ ",

T he G~pe Pe~ins':1 l a (or ~~pe, 'Cor short ) i5 Ioc~te~ ~'t ~be southe2t~~ ,

, ,corner ~r-the province of Queb~e(E:i~~ I-I}. It is bordered to th'e nortb .a~d e,a5t '

.~ by Ib~ulr orSt. Lawrence"and to.1be south by Chaleur Bay and New

Brunswick. T he ~estern limit ?Cthe Pe~ i.n sula is ~bitilty , bJ,ltthe almost

. : cia~ivalent Gd, pe, .'e region d usually taken to include Matane, Mat apedi",

DclnaYcntu rc and Gaspe count ies". It lies' al~t ent irely betwee~ 64° and 680 ~i
longitude \y~t. and betw~en ,180 ~nd 4g015' oClatit~de N~rtb .. T he region bu poi.

· ~r~a of llpproximately 30 ,001)'k ~2.; ', - -

The physiography or the' peninsula is characterized by a series or pla teaus

with altitudes iilere~ing rapidi y Irom the St, Lawrence; anij g;adually ftom

';, Chal~ur" Ba.y . T he"higbesi pi~teau level is represented by the' Sh iek~~Oek"";' .

· Moun~ains , whi~h . r~h "~~west and .at t'ain.alti tud es of more tha n '1,000 mei~es ,
The pl~t~a~s areinter eeeted in varicilU,$.ways hy numerous valleys; these are th e

only ~iz eD.ble areas of lew altitude i~ then~rthern pi;t or the P~DiDs~ia , l ib"Ce'

d lrr, are 300 '~ 500 me~r~ high ."Iong most orth, ' Dort.hern shore, Along' C haleur ':

Bay, a t·oNtal piain (or ~& first pJaieau leve! ~1. Jess ib~n lOO;ni et r.t'S) is ahh~i , ' "

' ai~iys ~"~e~l~ ..~ . " . . .' . . ' ,.. '.:, .:.

. , , ~..: '.,
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1.3. Geology .

Sugar maple Iorests wvcr only lL small frad ion of this area...a narrow

· diseo ntinuous .band Along the p(>~he'ry of the P~Il~lu la (Figure 1-21. Since the'

.interior of the"J>eninsula.bas st rong ~eologic ll. d i":!atic, &?dvegetational

dirrert"nces wit.h theperipheral rcgions••the follo,,:i'!.g sed~ns will deal primarily

with the latte r art"a. to which sugar maple forests are restr icted.

... . I n ' .

. :. ' The gro logy of the Glt'lpe Pe,ninsula has been reviewed by McGerr igle

· ii050)and' lleJand' (IOS2}.AgCO,o,gi(:a.l ~lIP h~;.been ~ubi i5 hed by M~Ge'rr igle, &.

' S~ idmore 1·IO~7).. · . ' . ' 1 . . . ."

" T~he, whole. B;t:ell.is pllrt of the~Appala~b1an e rogenic system, ~hich,"~tends
rroril Al llb~m~ to Ne~tou nd land " Th~ 'Penins'u la st rll.ddl e~ two or,three of .t lle .

' structural zones deii~ed by WilHams jIQ70): the Humber acne tothe ~orth . the

Dun~~ge zone to ~he $OJllh, and p~ibly th~ G....n'd~r zo~e in the sOy.theaste rn

'. corner-of the arell.IBel~nd IU82). '. ~

. . Most 6f th e-bedrock in tht"Gaspe is of sed im~lary origin: fold~i~nd
:· fau l t~d .a lon.g ~~ o~iented in a NE;S'''''direc.tio~ .~~'ninsu la can,.be divide(!

into-seven geologiul 'rell ons, of whi~ , three ovetl .ap the generl\1distribut ion'o! :

sligar ffi:lple foreStS (Fig: 1-3), R~on 'J is made o! C~~bri~n and Ordovi·~ia.n ;.

· sedimt"nlary rot h or .the Q~ibeC ,CrouPI "mostly shales 'with Somto 'sand"stone a~d
· qu.; rtzite, Region' n.i~~ludes most of the rest of lhe Peetesul...·a~d is made oJ

v~rio~s ·yo~nger ;edimeDta~y r()(k~ (Silurian and i>e~oni~nl: Hmestones, .

\ , • ~onglome;ate~. sD.ndsion~rAnd sil t.sf·~nes; volcanic rocks' are' abo' present 10e'allYI

: espe~ i'lLili in the :sout he"rn'part or"t~e re~ion . Region m CODs~ts of CarboD i f~~o~s
" eongl~":te~a~~. ,a~d ~and,to ri.es of the 'Bonaventu're for~atioD ; these ~re the

, roti llg~~ ;o'c~.'nfe;P~niD~u l~' · Ill Dd lie with litt le 0; no dip-over the truneated

·' .~dgcs.~t ea;lie~ for~~ti~DS. . Il~ gi~~S IX!~ ~nd VI ar~ J;.estt icted to a~eas whe,'re

• .~u.gaf in~ple ~~.~ l!'StlJ are not kno,,:"n to occu.r.'.>

.:". -:
" 'T.he Qu~te~~~,ry g~logy of. t~e Gaspe hu ' been ,ro,;i~weA . by D~Y(iJ (1982(

" ... -,

\. '."
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Figurt 1-2 v Distribu tion o(s ugar maple forests in the Gaspe Peninsule..

based on Gran dtner (1066b), Majeen (UISI) , and 'pcirsoDIlI.
• observa t ions. '
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Flgu~e 1. 3 1 Major geOlogical regions orthe Gaspe _PeDin~ul~'(ad~pted rr~m
. Williams UI78).. 1: ~ambrian and Ordovician sediments , ·

mostly shales; n:~i1ur ian and Devonian sediments [limestones,

~~~C:~iae:\~I~~i~::~~n~~:i~st~~~~:~r~~q:~~e~:n~:;~;
V: Mt ..Albert opbiolitb (Ordpvician); VI: MeGerrigle batholith
[Devonian] . .



Glacial,deposi ts ~re locall y very tbick, but large>\frts of, th e P'eitlnsuta ar~

\' irtually devo,id or trac es from the last glacial advan ce, except for the sporadic

.. oeeurrence of large erra t ic .bo·~ lderS. Th~s~ areas hav~ prob ably be~n 'p r~c{"
" ../1 --':K~lllcial ercslcnby t he locally Irozen base of the icecap. Recent ~.otanicnl

evidence (Belland 1984) .suggests tha t some areas might ha ve been spared by the

IMt ' y iscons.in,an' mexlmu mbut most of the Peninsula has.certai n ly been

glaciate d. . Ded'llci'~tio~ bega n a~ some time between 14,000 and 13,500years

B.P~, and t,h~ icecap disapp eared: completely from t he highhl.nds at scrne da te ,

art~r- i O,~ 8.P, ) .., RJ

The ehron.~logya'nd ·.extent ciihe:p~tglaeial marine invasion has' been

' . revi~!~d '?-r Di~'nndI9n ), arid -"Leb~is &'QaYi9'(I ~77) . Ma~i'ne trans"g ress i(l ~t .. . . ~
began as.soon as thecaasial~be~ame ·ic.e-free, andprogressed ro.pidly, :A'IOIig - ':

, the St:"t~wreoee shore, 'it :re'ached a m~imum bf 68 to 11 2 '~ett'es abo~e th~

presentsea -level abo~t 11,000 years ago" For th e Cha leur Bay a rea, data are
. . . " ~

sea~ce but suggest a maxirnum ot 30 to 76 metres alll ve t he present sell.-. level
. , .

1.4. Climate

Climate norma~ ar e avail able for m,any stations in 'th e area or study and ...

adjace nt Ne'w' Brun swick (Anony mous 1982a.,'i 082b). Th~ st \ ions I selected for

this account 'are anl~e~ted 'in t he general are~where sug~~ ' aple' forests oeeur.

They ar~ the s~ation,Viearest each Of 'mr,studYsit.es(s: e Fig's-,I, p'. 26). l ajsc

use~ da~a.rto~ Montr.eal"(Q~ebee)and 51. John 's [Newlou n land ), Ior

ecmparlsc n, Climatologica l maps have been publish ed in Jl egiona l atlas

(Anony'mous 19ti6); ~nd elsein Wilson (1971» • .

" , . .
Th e eee bes scme.e trect on temperatures, bu t th e c mate is ,blLSieally

-. co~ tiDeotal, with b~tb summer and wint er tempcratur¢s si ightly' lriwer t ban thOse

i ~ ~ont,real {Tabl e 1~1) . Summers ~r~ warm, an d 4 rn ths 'or th e year h~ve . ' :' . '

means abbve looe .Win~ers are ~old, and' 4;0;5 mO'!'t ' s h~ve, 'me~ns beiow DoC;:' :

. Th~ aD~~·~i uumberof growing degree da;s (above ~5° ~ ranges from 1',156 in V~I.
d'E~~oir to .1,581 in Carnpbellt~)Ii (~onymous.1g82

..,.

...J'
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,T able i-l = Temperature normal s ror selected Gnspe local ities, and tor

~ntrcal and St. John's.) .

July lilian J!Uluary mean Annual -lD. 'an
telDp.rature temper ature "t l mpi rat ur e

. (ci .gre~. C) -CdeSrell C) (d e:g r l ..· C)

Campbell ton.
o

H.B." 19 ..0 -11 , 4. 4.. 1

.O' Ri chmond 17 . ~ -11 . 1 3 .7

Port-DaJl!e~ 17 .3 - 10.1 a.s

V.'1- d ' Ei poi r 16 .9 - 11.3 2.' ,
Grand e· Vallj . 17-.4 -1 0.6 3. '

Mont-Louis 17 .4 - 10 .-0 3.7

AVERACE . i 7 .3 - 10 .7 3.' ./;
!dont r e. l 21 .4 -9.7 e.'

se. John '._• Mfld , 16 . 6 -3 . 9 4 ..e

D~t.a from AnOIlJlllDlI' (1982&. 19B2b).
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Preeipitetlcn is abundo.nt t hroughout the yur. Amp unis vary from station

to stat ion, 'bul lbe nei~ge arinual p~eeip i13tiori for my I~udl s i t~ is ~i'm ii,u to ' .

th nt 'in Mon tr b l lT able 1-2). The are~ _ rec: e ives ebcur -t he same amoun t ofs now

1I3St. JObD ·~-,bul· the gr~u nd usually r~~a ins .l!overed _:rr~m De<:e zitbe~to'Apri1 :'
According to th: map in Wilson (i071l, potenti al ev~~traDsp i rati;n 'rDng~ from

~S:75 mm to 525 mm. Fog is freq~el!t. o~ the s~o~e, but t ho ar~a ~~~ei~e;, Cahli~t as:

m uc h,bright. sunshine 41 Mon t real (Anonymous t9S2d).

Report ing on th e inllue nee of t he sea on local temperatur es in the GuplS.

Hufty (1068) stated. tha t in th e r~oD;summ/r temperet utee i n l! r~4Se ra pidly ~
fro m the sea low. rda tbe int erior tor a-Cew kilo~elres , tbus reve rsing the eUed of

alt itude. Further in la~d~ this influeuee of th e sn :d iminishes rap idly. and 'tho .

norm al alt itude grad ient is resumed. .- . -

'-' \ ...

~ . .

Accord i~g to th e availab le climate normals, all of peripheral Gasp e falls inl "

the Dfb zone of th e Koppel! sys tem of climate classiricatioD, ~ ou tlined in J '
St ra hler"(I U75). T his is not surptising ,·since tb e zone ecrrespc nds t~ t he ec n hem-,- _. _. '_

pa rt of the deciduous Lorest in Nort h America.. The ~orth Am erican m ap In

Acke rma.nn (1041) p!Jls the gr eater pa rt of the Pe.ninsula-.in lo ne Dtc, w~ich .

correspo nds to t~e boreal for est, b~tloul c li~atological dllta sbow .that only t he

interior of the Peninsula should be put in t bis lon e. ~coggan ('IU5O) ec mputed for

t he Gaspe tb~ climat ic. indexes used in t be T borntw aite system and reached ,

'ana logous conclusions: ,nof peripheral Gaspe r,11s with in T hor ntwait e's - humid

mier othermal climat ic-p~ovinee- , which similarly corr esponds to the nort hern

segment of t he Nort b American deciduous forest ,

' "", ~ ~ 5. The Gaap6 Penlneu le lI~ga~ maple:tor esta

Th e vegetati on ~r the G~pe P eninsul8:.bas boen mapped in great detail by '

Gr an dtner (19Mb); and summ arized by Grendt aer (1972), ' Sco ggan· (1050)

described t~e vascul~r nora ? f the Gaspe Pen,inslJJf, but lugar. maplefor el ll ar e

m ent ioned oDly ineideDtally. The occur~e"'SC e an d comp osition ~f the Gaspe" uga r

-, -, in~ple f~res~ have been de eussed by Dansereau ll ,9H a), and in more.d eteil, but

fo r Forillon Par\: oo ly;"by Maj~en ( IUSl ); .

~ ,

.~"
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, Table 1~21 Pr ecipitati cu norma ls ro~ s'elected Gaspe localitie;;: and for '

Montreal"and St, Jobn 's-. · . ,

10

)

. Tot al anllual
rainfall

• (mm)

Total ullua'l
. anodal

(cm) ,

Total &noual .
precipitation

(mol ,

campbailtbn. HeD. ". 3.' 1060 S"..
H.... ~ichmoDd 736 '6' ~OO2

Port-D/Vlie l .60 368 ~ 1.229 .r
V'al- d 'Eipoir 91' .00 \ . 1319

Crande-Valli , 6'3 393 ' 6'

Mont-Louie 616 ~O 6"

AVERAGE 716 366 1072

"' , Ilolltr'~l ' 806 '" 1071
, ,

---- I. St : :J~hn · . ! M1'ld . 1157 359 · 1614

,
Dat a 'f r om A1HfDJIIIOua (1982&, 1982~) .

e-:

~.-\

'h' , "
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Most of the Pen insula ~.occupied b.y coniferous'foresb, typ ically dominllCG7

by Abie, balsamea 1i. .)'MiIl. : Sug ar 'maple ro~ests 'ate restr icted -tf th e warmer

, . areas of (he PeDinsul~ an altitud iDall i~j't of about 300 metres. T hey are

· th us entirely absent Irom thecentra~ part of the Peninsula (Fig. (.2, p. 5). They
. oJ

· are also lacking compl~tely in 'areas immediately adjacent to t he coast , probabl )'\

because-'.or.~he depr essing efret:! of tbe s.eli on IO,cal summer ~~mt~ratures (5('0 p.
gj. '. . • .. I ' . . ' . _ _. .

. ' j . I . ' . .

' .. With1,";"dim"il' IJ), r'VO~"bl~ ereae, sugar ';" pl' ;ore,i. ar C"thor
restricted to s i t ~s with thoderatk' or good drainage, and slopesof less than 4(}.%.

-M~r'eover ,_ much. ',of th~ land ,thJ~ originally suppo rted .sugar ma ple forests h~~
I , . , " ' .

been cleared ror agric ult ure, an~ is now covered ,with meadows, pastu res, and

various succcssionalcommunfucs.

D~cause'or these elimatle, edap hic, and ant htopcge nie Intlu enees. sugnr

map le rore~ls occupy ,8 somewhat conti nuous area on ly in the southw estern corner

o[ th e region. 'Elsewhere, they accu', as a'se't les or sma'n discrete stand s, embed ded

in the 5u rro~bding ~on i r~~pus' rorest,.or adjacent to at'eas c1~a~ed Ior agricult ure. >

The sta nds ~ re mostly ~oc a:tcd on hilltops in t he s.out bcrn portion of the

· Gaspe (Fig. 1-4),'wh ile ln the nc u h, they are round only in velle j s (Fig: .10 5).

A<eordiog 'to D.""ea~ (Ig ... j " <mojo,, (198l1•.~"" are clear!

dominated by'AU f saccharum , but. ~l b e:r tr ee species arc"prese nt, cs~('(' i ally .' .

Betu la lutea Michx. I., and A bie8 bat8omea.· Fagu8 grandi/6 lia Ehrh., a

cb~racteristic tree of-;;r maple Icrests in ~~utbern Quebec:.., is present M I; in'

· the southwestern par t or the Pe ninsula. The shru;bby layer is very var iable in

. extent , bptle uaually ~o"m inatcd by Acer8picatum ,-am" Cory~us ~o;'n ula,. .

Mersh., and the Ac~r saccharum regeneration; Ta%:u~ canadensis Marsh. is ' .

I~ally abuDdan.t. Th e most ;x.~mon herbs..te boreal ~peci~s such as ka!ia .
fudicaulis L., Cli ntonia boreali s (Ail.) ·Rat. and Drl/opteris ausl riaca (Jacq.)

'Woynar, but many species or more southern arrinity\re also p;~ent. In ract , ~

ma,ny ch~j.a'~ ter is tiC su~ar maple forest sp~eci7ch ~ere the,nori~n limit or

I . ' .~



Figure 1~4 : Suga r map le sta nd, near St-J ules-de-Cascapedia (site SJC).

12



Figure 1- 5 : Suga r mapl e sta nd, near Mon i-St-Pierr e (sit e :\1SP ).

1.3
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their distri but ion, as mapped by R;ouss eau (1914i)': Ace r pe~lylvanictJm L., Acer

alJcc/iarum Marsh., Dt"nJaria diphyiLa Michx., Drc~nlra cuculllJna (L.) Bemb ., .

'"' Lonictrl1 canl1din lli , Bartr., and Viola eriDCQ,?,lISebw·ein. A1l. oqhese sp..eci~

show good vigour , both ingrowth and- reprodu ction . Sugar mapJe itself attains A

geed height and is present in 'every iayer, wh ich 'gives the comm unity '.I st rong

Sh.bi ~itY . In 'Fori!la n Park a:t.1east , sug ar maple forests ecnstit ute the ter~.iDai
assoda~i.~~ of m~i,~ suecession"i\Sl3i~~ ,1n G~~D~~Valh! e, very ~ell r.,tbe no.rt~ern .1
limit of Ace r laccharum, areas c1eared?r all trees are kl).?~n tohave ,peen

recoloniz ed by su'gat;naple (E. Mlnville , p.ets. domm . :Hl82,i. • .

. ACC~~d ing'to ~ajcc'n ~ I08 1 ), the ~ost 'common soil . ; rorl'lI~o P~rk '

sug:lr ."!I.ll.p l~ stands i~. the Ferro- ljurn ic Pridzol, b~t va:iois types .oi ¥is?ls ar~'
also present . These soil types are widesp read in peripheral GaSpe (Ano nymous
' . - " "
lOGO). •

T hese composit ion and sell cha rac teds t ip rit wel l the concept or th e ,

Belulo·Acer elum,associalionl, which Gran dt ner p gfi6a) report s ror many sites

across southern Qucbee, from northwe~tl!rn NewBeunswle k to Al~ohquin r~k"
Ont ar io. The sugar maple stands in F orillon '"Park have been formally as cribed to

--;bis associa t ion by f\1ajccn (IOS'I). 'the associatio~ i; '8Iso ~te~cn t in,·t.h.e-:Ln; .

-Salnt-Jcen region (G erardin :fQG\l):

Dansereau (l O~4a~I g44b) has sugges ted thal the Gaspe maple Ioj-osts arc. .

rem na nts"from an earlier and mere widespread rcreee' which wotil<lha~:e in'vaded

I the;peninsula during a ~'a~m postglacial perio~d become rest ricted un der the

. PT~tireOr s ubsequen t c09li'ng or the c limate. T his hy pothesis might 'st.iJJbe'

-. ~p~licable. ~ all or par t·of th e forests ,Iocatl!d around ,Cb~leur Bay, but ~ot in th~ '" . ' ,.........-

. ~ . nort her n part of the Penlnsula . Recen t. palynological evtdenee (Labelle &. Richa rd \ ,
, , ' .. , \

IQ84) shows thal in Mont·Saint,..Pie rr~ at tell.S:t , sugar maple ~ores tS' Deve r

oceupi~d th e plateau s, and appeared in' the ~ont.Saint••Pierre valley only about.. I
. ITb.~ t~1I Dame .t~, ~hJa~i3tio~ III Oelulo lute4e--~~~;'" m~Atl(y.emleux,

.\. -"
it:',', . ~ 1'"



~ . .__ ..t~· )'pa r~ B.P. Thpy were tbue'absent in 'the arta Ju ring the c1imati.c opt imum ,

'A'bich occurred before 5,000 Jean B.P_, T be a~or1 su g~t that the pOstglatia! -

migra tK.n of :tter .a ~$}G~um a,?lIi, tbe north :~t .of the,4Gaspe must han been

slow~d d~wn b)'.the diS«lntinuit,.~e faY~~ra.b le sites, since in t hat area th~

valleys are.separattd br ~ng st retches o f high toastal plateaus, and·Uie.l:nge

prop~gules of th~" r~e h'a'V~ r1'elati v e~~. l~ited disp!rsal ,ability" .. .

.. :
1.8. The B e t ulo-Aceretum ellmex area

, i

; ..... "

i5- -

, .

'.

"

,

,•. . " , Tb eJTl~t widely us~d system of vegetat ion lo'nat ion, fer southern Quebec;

is thltt or Grandl~er ' 1 1966~~ 19721, 'who uses th.e Braun-Bhlll"quetj10321~ppr~~; h: '
~ D.Ch acne rep n sellts a .tJ i~ax area (doma ine djmll~ique), C? r, ~' ddined by ,

Ril'-b~d 0 9781. an area .where all mesic s.ites wiJ-i-l onahoil bear tt e same . ,

efime uically-contrclled vegetat ioe series, The terminal assobiat ion crt b ie sc rii:l8~

or climat ic c1ifD ax. gives its.name to the climaX area, Rich ar~ (l 078I has '5 bo~n

that most ef th ese tpnes Ca D be correlate d ~ith simple climatologicaldata : me:u

annua l temperature at'll tota l annual.predpi ta tioD, ';) a, climax or mesic sites,

the Bdulo·A cerd um c.sociat ion gives its DAme to the .Bdu lo-Acerdu m ehmex

, area. which is ~be most thrm6pbilous lo ne in the GasP! , Asi n other parts of lte

noge, tbis d imu area a~ includes non-c1imacic aoa Don-mesic associations 'or an

, c~aph ic , hyd rir , xeric: or 'succes:ional ~n'atu re ' • '

\. " ....,
. . .Tc the north, or with alt itude, th e Bdulo·Aeerdum climax &tea '-' replaced

;bY~ the various climax are~f th~' Bor~al Forest-Diome,'where th~li~ acie
vegetation is dominated by coniren. Communit its dominated br decid uous trees

occur as far north as' t~e tree-linJe(e.g, th e alluvial balsamr plar stand,: in

Comtois & P ayeue 198~J , but t,hese do not represent climatic climaxes. In'

southernmOst Qul!bec, the Bdulo·Acert:lum c1imu arc'a is'replaced b~ ~ore
ther~oph i lous vege~a.ti.on..zones with climaxes ~Iso -d~miDated byJugar meple
IFig, ; ••), . .', . . ' . ' . L...... . ';

I

, -Since t he area of study il locl~ed near th e"borden or New Brueswlek and ,, '

. Maine, it is des~able to ex~miQe .the zODatio~ or-veget~,tioQ in those are u u.~ell. , . ". 'J:".;

' .
, . ' :" , .. '
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':.F lg ure"I-B': ~The:cfim8.l!: _~i~~' 01~~:he~n Queb ec, with corr~sPOl\ding ZoDes. ·
in the Maritime Provinces and New E,ngland. 1: Borea l clima x-

. . erees. 2~ Betulo-Ace'rdurnclimax aree (in·tbe Maritimes,'Sugar
,Maple - Hemlock ~ Plne'and SiVi"gat Mapl.e·-Ye llowBtrch-,Fir '

• ·Zones; iii tlle U.S.A., Northern) ardwood> Spruce FeWst): .3: ,
Acere!u.m aai:i:h~ri climaxare (in the .Mad~imes;Sug8:r Maple,.
"Ash.Zone; in t~e U.S.A., N()r~h~rn Hardwoods]', 4: qary9·1teretu~.
elirnex area (in the U.S.A.,' .Beech- Maple £ohst). Adapted rr~m .
GraDdt~er (UI66a),·Loucks .(IQ.62),and Kfu:hler (1964).-, .

)' ' "

', , ' -

;")- ' ,'



Ho~~ver, the climax areas are hard · ~o foll~ s~~th ~the Q~ bor~er~ ·bec·aus·~ ..
dirrerent systems were ~sed t~ d~S:eribe the'distribution' of vetetlLlo~. Ro~e .

(IQ721adrilittedly. did npt use the I;llmai concept 'in his d&S3iTi ca.t io~ 'or th; Yorests .

of Canada; iIlQueb'~cl his .u ~ i LS onli very ~ougbly eorr~pond ';0 {iu(e1i~aX -areas :

Br~ul1 (19S0) 'Used · tbeejim~x concept in he r cill.S3irication or'th~ d~cid~~ug"ror~stS .

. or -~orth ' Ameri~a" but her 'zone.s a,re tOo"~road to the,north: Gas~e" a~d . Maritime:. .

~u~ar mapl e f~rests a~e'all ~·ithiD. t.he ·Ne~ .Eb.gl lLnd Section' · or hcr. · ll c~io~k _ ; .

, Whlte:Pine . -Nort~~r.n .~a~dw~ds·RegiO~. ; . • ". . .

-: F,:~r lh'e'Ma~ili~~:p~ov.in;~es; the be~t i1Va.i l_able: e1~iti'tati6n' i~ , ~rc:ill:i.i) I):~h~" ' .

.or0~~~ :(.~g6.z1. i'irs"~~,Ii ~Pts a;;· ,qUi.t~~i riri;~,~.t rr9rri:those use.dfy ,G·Ul~ldln,{'f·" ~ : .

.. :~:~:::i~:l~::;:f::~':i~,~~:n~E~;;;:·::::t~~~::~~~:~~~;;:;}:;,. .
border y,-itii the Dehtfo '-A'urelum climax .nrca. • •' -

FO~ NC'~~"Engl~nd': v ~getntio!1 ~~'~es wetC"'~ropos~~i py.'~~~rC'd ~; ~L 'j i{)5ij;~' "
but"they ate too gcne~ali ~ed towards.the north t~ ailow -any' co~pa'i~m. ~l;;rc

.u~({u l ·in'fOrr.,atiol"! is .tdven i ~ a map by·Kuehl;.\' ('UJM) tha t ~ovcr~ all ohh~. '. ' . ' . ," . , .. '.' .
t"o nt (!r n-i i nou~ Ull i t~d S tates: Ilis \"I.'gelation· zones/are bnsed on. th e dOllli,ri:lnt·

~.' 'gl' n~:,a 'o r ,!~~ll ral v:~gctati~b, · and \'~ry ~clea'l; j'o i~ -Gr~ndt~c~ '~ :ind .I"ourk :lj.zimc s·· '

nl. th~ 'C ll:n a~ian b~r(iet (~ig . ~·Ql..

~\~~~: ~~~·~t.~s~o~~ : e~n .·~~' dr~~'n r r'~I~ ~ig. l.~ : . . " ~> ~ . ..

(I) Gitspesu~a, ~itplcJort"sts are:charaetcristie or a vcgc~;;,ri(;n zone lhn l .

ex;en'i:l ~ B.~r~~!; 'Q·i"~b·cc.:.Thls Belulo,Ae~rtlum clim~x arca. ,i~ Il.l~o 'an CX.lCI;lilnll,ur

~1~~ I~; .y.~ge~al i<in .-~o~'~~·&~Ulh.o r. ,tb~J~~~d.cr . . . ~ :' ,.' r , :,,' . .' . •
'. ' (2) Mar,e thermopbilousdimax.~~e_~ ,afe,festricte·d in Quebec -tc th e .

· · S t ., I.~wrence lo..;;. iand ·and piedmont ,area..I, \)u~:Mfl,i'n c and New'~r~n'swick : ~

. e~unt~rpa~is app!oaeh to ,with in rse k~?)!,:l~C .G.~pi, fcnin~~.I:i . ::: " ," ":-'

. (3) ~.ni~e~.dorr;i'nal.~d . ~o~ cs eXlc~d to ~~.e s~.-ut.~, along t~c co~t and in . lh ~

mountains. . .:.. . . .

..V\ '
"» .
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1.7.. 1'h~ Decidu01;1s Forest Blome

Ac~~rding to Od um tlQ71j, biomes ~re tbe largest I~Dd c~munity .u n 1t~ ;

define d by the'uniform lire-form of its clima tic c1im~ .vegetatio!1- :'rbis l i [e-Tor~ is

usually ta ken k, be that of tbe highes t stratum 'of vegetati on, which has a

det ermin ing influence 00 t be ec;'lo\V' or-the whole eeosys tern. In-th e' c~e-o r t he

Deciduous Fo res t i3io,m"e~nd th:eBoreal F,ntes ! Blo me, th e predo mina nce of •

. •broa.d. lca~ed ,d, e.cid uo~·{ tr ees o r_ ·nee~.le- l~ave'li ev'ergr~cn trees ~as a dra.matic

in nu~n~.e 'on ~he ·~ i:cm· i~~.I""na (_ Il·re ~f the,1;uc"r and res~lti lJ g' soil ~,;~e;' and on · t.~ ~ ":
·.~,~llS~~ lI.li ~Y _?f th~. li~t regime.~ cl~\t~~ ~ lI, ri ~pi . : . .

.. ~;~;:~j:j~~'~;:~:::~::;~~:~:i::~:.'~~~::~E::,~~:~~~:rt:::1"

. .lJiomc: while the [Jcttll&pap~rijer«c-AbietellJ.mclimnx·.a rc'o.2, to v,'h i5h 'b~lo~'~

m~~i. ~f tt;c G'asp6 Pe ninsula, ~'l t~'c scuthcmmoer unit of the. Dot~_~.f Forest ,

" J.li~l1) e-.The liinit' he~w~c~ l',hesc two e1ima~ ~reM ' ~aY : be,C9~~ i'dcr~d the li,mlt

he,h vl,'ClI11.1(' biv'!1'cl<. '

, . ~ "

. .1

, : .,' , <,> . ', ;. " , -", ... . : . . . . ". ,"
: : ' _~' . A ~ a <,onHMn-t;L.1s~a ~~. ,1110:. b.io~c-lHflits _~ rc ~i.~ cly. O~d.ppj .l):g W~g : 1 .7 )."

Iiieastern C anOod.l\ a t least , tr ul}' mixed forests ere lar gely.sueeesskm al in -nat ure,

hn~ ,10~o~' d 'I 'rmi~r'H.m~ " ';.''':Th.,,,a orii~m, o,,;"p ;~ a. "::~';k or.1.1., . : ;J .

, -. two biomes, with petchescr'Deeiducu s Forest Biom e prp gressi\' cly smailcr 811(1.

>, ." ic"w"cr ~ 6t1~pprOa~hc~. ih.c ·nO~bcrn i;~ i_~ '· Or - ~he~o~~.ati~~:. : ~~ th ~ 'Un'i~ed~ . .. :

Stntc~, ' K,uc.til ~r's . ~lg~4)- ~brthc~s tc r.n S.p ru~e - n r .Forc~ t - has outliers.asJa r'

50'uih ~ Wcst. Virgin·ia.,"an4 asim ilar' · SQuthc,astcrn S'pruee: Fir fo rest - occurs

in 't hc-sou'thc rn App~lachi;n$. ' Th i~ 'con~cp't :or b-i~mc, ovc'rlap is' ~cntrai, to t;hf. .
·geo.sraph'~c·al ~~~ Iysi~ ~t~at w!"~e';usc~ in' t11i~ ,s iutly. . . ' . . ~~,.

, , T.h~ DO:~~Q.I .F~~c,s i.:hj~~;'~ i'~ D~i~a l ;y ,~'Ol n r:eti e' ilj n a,tur~ 1 ex~~n4 illg ~c~~ss :
,', , -.,.__~.-C-. ~l?th N~.rth ~~er i.ca ari ~ ~;l~~~i.a , ~:h~ Oc~ i~U!~i1S For'c~t ~!O~c'Q~ur~ " '
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,"R THE DECIDUOUS FOREST BlOM E

frn THE BOR~AL FOREST BlOME

*,~E STUDY AREA

Figure 1,-7 , ,Th. ~;:rl:PPing r.;,eeof the 80rea1F;,,;t Bicme and 'the •
'!" I DeciduousForestBiomein North Merica. AJaptcdIrom

Dansereau (I~'131, Kuebler ~ ,~j~1I i a~~ An~~~mOUS~ .1973~ .
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d~~ju.nctiv.eIY .in-eastera North Alt1y~~a, in Europe, in eest emAsia, and in a few

smaller and noristically v~y d«tinct areas ,of the SoutbemHemiephere. Th e three

~or~hern Hemispher.e segmen ts have s tr~Qg no~istic similariti~ which Point to

a n·ci.e n t·c.onne~t ions · I Kornas' 1972)i bu t whether th ere ever was a.holsrct le

Decid uous Forest Biorne rCl,llains a~ ope n questi on; 't he exect sequence of

('on nc~tions a nd sepa rat ions is still much debated . Based on. paleobcta riical

. c\'i,dcnce, 'Usil (HJ83) sugges~s th at-there was a more or Iess.eonueuous deciduous

'forest d\!ring th e late Cretaceous and early Paleocene, with 'plants migrating {rom ;

Cl1 in~ ac~oss A~i'a toEuro pe ande~t,?rn' i\o rth ~erica. Accordin'K"to ~fcKen n a
(1083). the Dc;j 'ng r(lgio~" '~'asa wid~ land bridge thr oughout"most of the Tertiary•

.b;;l, it w~' too col'd to ;110,,"plan t ,m igr~ t i o n, unt il tlie Mi,occne,wh'ilc a .te~pera.~ e
' land bri~J~e' e~ i stt'a bctw cc.nE~r~pe 'a nd i"dr.th Am(.ri ea · ~t least 'until the E'~;en (' ~ .

l>[l\"is (I083) ':,uggeSts that , thf severe Qual<,rna r~· climati c con dit ion~ destroyed .

niQ~t of the dcc id u"o~s ·for.esl s of EU~b~ and, to,a lesser ext~~t;~orthAmer kA : '
Il ft;'{' n l .da~' Ic rmatlo ns wpuld be the result of incomplet e rce~lon'i z ation of

di~n:i l kally Ievourablc a rea's, from isolated rcfugla.

" :.-,
" ," Althou gh veget a tio n units and dtJ,triblHion pa tte rns are ind epend emf

<I t.':rh'~d , many Clorist ic elementshave been definedin t crms'o ! their

correspondence with 'agivcll blorne, c.g. th ecircumboreal element , 'or t he easter n
\ , , ' . . .

) orth Amencan d~e.i,duous rorvst etcmcnt.Jn anessaY,.on the relation between .

vegetntjcnnl a nd non euc a nalyses, Dansereau (10.83) defin ed th e floristic elements

, (lell 1(f1ii ell,/i oristiq utll) as ' · .c.groups of taxa 'sh aritig a comm on history of .

ndaptatlon, com patibilily, and migral.ion· , Th e unif<,>rmity orbiom~s provide a

.perfect matrix ferthe developmen t of such elem ents, a llowing the requ irements,

tolerance and competitive 'ability of th e individual ~pe~ i.es, to inlera ct over a long

'. period of time wlth each ol hcr ' and 'wilh a,·ai.lP-ble ~esou~ees, The ecological

d ifrrr~n~es between coniferous alld deciduous forests ere criti cal in this respect.

' \" (-'gl't~ t ion ~nits and Ilor istie elements must remeiaeeperete concepts, but their

in't ~rr(!1atiQnships are-o bviou s and' te'rifjli.ble, Al ·t.h~ D~~eal Foresl Diome •

, Tundra:Di~me Ji~il ~f northec~ Qu~lje~.Labri.dor ; 'for lnstane~. ·tbere is· a marked

, ,chanJ e ,in l~e ,v~e~lar nt?~a fMorisset tl ai,,1083,)' Of course, as point ed out by
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Dansereau (1043, 10831. many species app ear to be equa lly adapted toth e

cond itions i~ more th ~ D one b iome.~d han ro rre-spond ingly widespread

dist'ri butions.

. Floristic elements ( innot be discussed solely in te r ms orbjcme eeolcgy.

. The~ ha...e been profoundly influenced by the geogr llph~eal bistory 01th~ b!'omes.

aDd part i (~larl; by t he disru~t.ive er.r~d' or.Quaternary di males. which r~ulte~n

. the disj~Dctivt d~tribu t~DS ormany plant epeetee. \ ,(ost norist ic studies or
bryo~bYt~ ·bave'b een eon~er~ed with th~ J.!l~eC l of their d isi.r ib~t~1! (eruin

' . 1072, Schu.ster 1'018;3, a nd, io ~he prese~t eree or ~ tU4Y, ~etland 198~~ . · .

. . . .
The presen t st udy ~ilI . roc~'s on the th~ ccolozic~J\spl!d or distribut ion .

;;t~e;ns. _ sh;~e deciduou~ forests were elim iD ~ied tram Qu~b~~ d ~~in~ the .
. ' " . . , t ' :: .

Qua terntlry glacia tions, recolon·iz~tion. by this ty pe ot vegetat ion and its '

. 'ch ll ra~teris tic no:ra is. a' r~ce~t even~;- which occ~'rred less tha n 5,000 ye~rs ago in

the north ern ~art ot the ,G~pe- . Temperate vascular pl&D ts are already an .

' import ant part ot the nora of t hese nor thernmost suga r maple tor ests.This Jtudy

will inves t ig~te t he br)o~hlte ~rt ion ~r t'~ is fiora, Ai ter an o.~ervie~ o~· th e

bryop hyte vegeta tion ot th e study sites,' the bryophy te nor a will "be--:aDaIYJed in ' .

terms of Nort h J\rner,ican ~ist r~~\Iti?n pattern~, ~nd Joe al st atus at the species. .'
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