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’ maple forests provide suitable habitats lo(Lmny bryophy(.e spcues characteristic

\'l':. 5 7 B
Abgt?"é.ct» /5’j = (\ o

In the Caspé Peainsula of Québec, forests dominated by sugar maple, Acej’ -

saccharum Marsh., ocour as discrete patches within the-predominant coniferous

+ forest, and form'a, nor!hern limit of \he Norlh American Deciduous Fornst an\c

Extensne hcld studies at six‘of tiese stands revculed\n bryoplryl,mycgclshon
éimilar £0 fhat of more cantinuous sugar maple forestY located in southériiny
Québec.

1 The bryophyte flora of the study sites includés 96 moss and 18 liverwort +
cpccic‘ Four North American distribation groups were defined, based on the

ovurlappm;hmns‘or the Boreal Forest Biome and thc Deciduous Forest Biome. ‘.

Azonal spec:&s‘MTespread in both biomes) make up 32% of the flora. and, grow_é»

majnly on tnineral substrates. Boteal species c ise 34% of the flora, and a 'xlmut‘
half of these grow on rotting wood and humus. Tem rate species (25“3 of the pe
:l'lom) include a large proportion of cpiphytcs and mdny species that are ondnmlc o
to easi:em North America. Ecotonal (pecm, with- just 9% of l,hc flora. Tepresent »
heterogeneous | group of bryophytes, restricted in eastern Nonh Americ#®to the
overlnp 20he of the two biomes. Abundance, frequency betwaen sites, and remmy

da not differ slgmhcamly between (he dlsmbuhon groups.

Even at the northern limit of the Demduous Forest Biame, Gaspc sugar

of the Bjome; a few of these species reach lhelr northern limit in the Gaspé.

"\However, the bryophyw flora includes an even Inrger numbcr of spcclcs Sof borcnl

affinity, or indifferent to the biomes.
D
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En’Gaspesxe les foréts dommées par l'erable 4 sucre (Acer aacchnmm
Mnrsh ) Dccupsnz une sehe de petites aires ’lsolees au sein de la forét comfcnenne
qul couvre la plus grande por! du territoire. Ces érabli¢res constituent une
limite septentrionale dela Forét décidue nord-améncame L‘élude detnlllée de
six de ces sites a permis de constater que la végéti}hon bryophyuque yketmt .
semblable & celle d'érablieres situées plus au sud au Québec. :

5 i - -

La flore des sites étudiés cﬂp‘tend 96 especes de mousses et 18 espéces

-H'hépntiques Par rapport & leur répartition noFd-ame‘ficaine, nous avons

séparé les espéces en qnat\e groupes fondés sur I'aire chevauchante des deux: ~

e
biomes concernés, soit la Forét boréale et ‘fa Forét décidue: W

" (réparties sur les deux biomes) constituent 32% de la flore-et- crolssenhrma;enre—

partie sur des substrats minéraux: Les espéces boréales comptent po‘ur 34 % dela
flore et la moitié d'efitre elles croissent sur les bois pourrissants et I'humus. Les
espéces tempérées (25% de la I'lore)/comprennent une forte proportion
'épiphytes, et plusieurs espénes endémiques de lAménque du Nord orientale.
Finalement, leiupeces écotonales (9% de'la ﬂol-e] forment un groupe-

d'affinité mixte; limité en "Amérique-du Nord orientale & I'aire de chevauchement
des deux biomes. L'abondance, la fréquence i)arm\'_ les sites et la fertilité ﬁe
différent pas de maniére significative entre les groupes ,de répartition.

“Malgré leur posmnn hmltrophe par rapport a la Fo)et decldue les
blitres gasp p des habitats & bon nbmbiwbryophytes
. caractéristiques de ce bmme, dont quelq_ues-unerstmg?t en Gaspésie lalimite

5 septenmunnl_a de leur aire. Cependant, une portion encgfe plus grande de la flore

bryophytique est d'affinité boréale ou indifférente.
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o n-,r’
\ \441 .1. Objectlveu‘

Forests dbmlnnted by sugar mnple (Aczr sacnlmmm Mmsh ) chnuctenzc
. .the nonhern ‘half-of t):e eastern North Am/‘g an Decidupus Forest Bmme Along
e o the northern mnrgm of the bigme, sugar ‘maple forests are limited“in arcn,
\formmg small\dlscrele patches sunoun@ by boreal forest. The northeznmost gf
these outliers ate located in the Gaspc Pem}:_sulu of Qucbec Evén at these sites

& L suger maple forests harbour a great number of vascular plants chm‘actemtm of
the Declduous Forest Blome al'c/g! whith reach’The northern hmn ol' their

distributjon in the Gaspé —
. F

‘-

chggan (10::0) has produced & vascular flora of the Gaspé Penmsula, the
“br; ophyte !Iorn of the area remams lmper[ec(ly known, at least as*far as _‘
published rqcords indicate. J. l\ucymak was. preparmg & ass}lora of the
Gaspé at the fime of his dedth’(Crum 1964-55), but the mm\'uacnpt has romaifedl
s unpubl\shed Lepage s catalogue of the bryophytes oFQuébec (Lepage 1044 4a,
T 1045 48 1960) includes many citations of Gnspé cpllections. Many ecologlca] nnd_(
" ic studies contain ineilental additions to this hst/kccordmg to Belland

(1684), the known bryoﬂorn of the pemnsula lncludeg 329 moss nnd— 105 liverttort

& * species. - . % . X o
. ER] B
Only three works mention the type of vegetation in wh'lc.h the bryophytes
were found. Comeau (1968) dlscu!!ed the bry ophytes of many plant nssocmuons‘.
on Bonaventure Island, but there is no sugar maple on the ‘island. ln a stud) o;
boreal forest bryuphytes across North Anerica, La Roi and Strmgur (1076) list

o 4




the bryophyhs of an Ab-u balaaman sland in centnl .Gupe Fmally, Majcen
(1981) mentions a few bryophym in Ins study of the forests of Forillon Nwonll
3 Park, including 29 moss and 3 lwerwo(‘ species from sugar maple stands; lhcse

are ghe only pubhsbed bryophyte recﬂrds for the Gaspé | Pemn:ula sugar maple * 3

rursts >

T’he purpose of this study uw describe the bryobhylé vegetation and flora
of the Gaspé Peninsula sugar maple forests. The vegetation will be compared
- with that of sugar maple forests located in more southern localities, and with that
’ ‘of conirex‘ous"féresu Ibc\gte'd in the Gaspé Peninsula and elsewhere i"innlly, a
phgﬁogengraphml analysis of the bryoﬂom will be mnde, wuh particular.
A n.-!erence to the norlhern hmlz of the Deciduous Forest ‘Biome. s

1.2. The area of study

The Gaspé Peninsula (or Gaspé, for short) is locgted ‘nl the southeastern
corner of‘the province of Québec (Fig. 1-1). It is bordered to the north and east
__‘.by thes@ulf 6f St. Lawrence, and to.ihe south by Chaleur Bay and New »
Brunswick. The western limit gl‘ the Pepinsnln is arbitrary, but the almost

- Gquivalént Gaspésie region i usually taken to include Matane, Matapédis,
Banaventure and Gaspé counties. It lies almost entirely between 84° and 68° of-
longitude West, and between 48° and 4951.‘)_' of iﬂxde North, The region has an

area of approximately 30,000 km%

The physi of the pénirisula is ch
wn.h altitudes i mcreaxlng rapidly from the St. Lawrence; and graduslly from
, Chaleur Bay. The hhxg!?u‘tb plateau level is repregented by the Shlckshuck«d
’ Mountninﬁ which ruh e.ut-vilest and attain altitudes of more than 1 000 metres.

d by a series of phte:ms

"l‘he plntemls are intersected in vnnous ways by numerous vnll:ys, these are the
" only slzenble areas of low altitude in the northern pAn of the Pemnsula since
cliffs are 300 to-500 metres high along most of the nonhern shore. Along Chn.lelui
Bay, a coastal phm (or’ fifst plateau level of less than 100,mntru) is almost
! llwny: pment' < g . 2 $

e
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Figure 1-1:  Location of the Gaspé Peninsula (stippled). -
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Sugar mt;ple forests cover only a small fraction of this area,.a narrow

discontinuous band along the pefphiery of the Peninsula (Figure 1-2). Since the.
.interior of the Peninsula has strong ;mbgical, tlin;nlic. and vegetational
differences with the peripheral regions, the following sections will deal primarily
with the latter area, to which sugar ma‘ple forests are restricted.
1.3. Geology. g PEE . -
T L-The geology of thi Gaspé Peninsula has been reviewed by Méceréigle
(isso) and Béland (1982) A geological map has:been pubhshed by McGemg!e &
. bkndmbre (1967). . 3 ' %

Thc whole awn is pnrl of the Appalnchmn orogeme syslem which | atends

rrum “Alabama to I\'oanundInnd The Peninsula strnddles two of three of tlle
.stmctural zones deﬁned by Wlllmms (1979): the H\lmher z0ne to the Torth, the
Dunnage zone to the south, and possibly the Ganider zone in lhe southeuttrn

* corner. of the area [Belm\d lﬂ82) : g

» . 2 Most of the bedrock in the Gaspé is of sedimentary origin, fnlded and
. faulted -along axes oriented in NE:SW direction. The Peninsula can be divided
into-seven geological regions, of which three ovexlap the general dlsmbuzwn of

sugar maple forests (Flg 1-3). Region I is made of Cambmn md Ordovman -
sedimentary rocks of the Québec Group, mostly shles with som sandstone and
qumme Region H, includes most of the rest of the Penlnsull and is made of
i various "younger sednmentory rocks (Silurian and Devonnn) llmestonm( .
. ' conglomerates, snndxlonu,—nnd sllhlones voleanic rocks are l!sa present 1oc:|ly,
) = ) espm:n:lly m lhe southern: pnrt of the reglon, Reglon IIT consists of Cnrbonll'broul
‘ lorerates and sandstones of the B formation; these are the
g, A ynungw rccks—ﬁi The Pemnsuln, and li¢ with little or no dip-over the trun¢ated

b 5 ¥ cdges of earlier l‘ormmons Reglons IV, V and VI ate rutncted to areas where
sngnr mnplb. loruls are not known to oceur.

. M - E -
. T'he Qulurnury g;olugy of the Gupé has been reviewed by David (1082).
B e g g " . . - .




: 8 anur! 1-2,, D:sl,nbnhon of sugar maple I‘orests in the Gaspé Peninsula,
L . - based on Grandtner (1950\)), Mn]ccn (1081), nnd personnl
% observatlans
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Figure 1-3:

Mnjbr geélogicnl regions of the Gaspé Penins‘uln'{ndlpte:j frofn
‘ambrian and Ordovician sediments,

* Williams 1978). 3
ilurian snd Devuman sediments (llmestonm,

mostly shales II:

an

k

te.); I: G
v: \Cambmn volcanics and clastic sediments (Maquereau g'roup), "
V: Mt. Albert oph:ohth (Ordovncmn). vI: McGemgle bnthollth

(Devonian).
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P ' Glacial deposits are locally very thick, but largesparts of. the Pedinsula are
virtually devojd of traces from the last glacial advance, except for the sporadic
~ occurfence of large erratic boulders. These areas Imv‘e probably been vpr Sepve
. /P Wlaoinl erosion by the'locall‘y [rozeﬁ base of the icecap. Recent botanical
evidence (Belland 1984) suggests that some areas might have been spared by the
last Wisconsinan’ mnxirgmm, but most of the Peninsula has ccrtninl); been
glaciatéd:» Deéaciatioq began. at some time between 14,000 and 13,500 years
o BP., and the icecap di ,‘, d etely from the hightands at some date.
i after 10600 BP. . " & v &

i ) « §
The cllrouology and extent of the postglncml marine |nvn.s|on hns been
.. revieed by Dionné (1977), and Lebuls & Davigl(1977). Marine tranigression..
began as soon as the coastnl are became lce~hee nnd progressed rapidly. - Along — .
the St. Lawrencé shore, it reached 2 maximum ol 68 to 112 metres above the
Vpresent sea-level nbout 11, 000 years ago. For the Cha]eur Bay area, data are
scarce but suggest a maxlmum ‘of 30 to 76 metres nhve the present sea Ievel
. = = & -
14 Climate
Climate normals are ava:lnb]e for many stations in the nrea of study und N
adjacent New Brunswick (Anonymous 1982a, l\?82h) The st tlons I selected for
this account ‘are all lccated in the general nrea where sugnr aple forests occur.
They are the smhons/nenrest each of iy study sites (see Flg 3-1, p. 26). 1 nlso
” used data from Montréal (Québec) and St. John's (Newl‘oun land), for

companson Chmntologxcal maps have been pubhshed in a regional atlas
(Anonymous 1966), and also in Wilson (1071).

- 3 " The sea-has some.effect on temperatures, but the climate is-basi¢ally:
. continental, with both summer and winter temperatures ‘slightly'lbwer than those
in Montréal (Table 1-1)., Summers are warm, .and 4 m tbs of the year: have

means sbove 10°C. Winters are cold and-4 or 5 mont}is have. means below 0°C:"

The nnnunl number of growmg degree days (above 59C) ranges from 1,156 in Val-

d'Espoir to 1,581 in Cainpbeliton (Anonymous 1982¢).




/
/
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/Table 1-1: Temperature normals for selected Gaspé localities, and for
Mbntréal and St. John's.

July mean January mean Annual mean
T temperature = .temperature . ‘température’

(degrees C) . (degrees C) (deg -C)

" 0‘ % . ‘v : : . .
Campbeliton, N.B. .19.0 -11.4 4.1
New Richmond . 17.7 . e
Port-Daniel 17.3 C-10.1 3.6
Val-d’Eépoir - 15.9 -11.3 24
Grinde-Vallée  17.4 D06 a4
Vont-Louis 17.4 oy -10.0 a.7
AVERAGE T “10.7 . G -
Montréal . 21.4 -9.7 - ‘ 8.6 !
St. John's, Kfld. 15.5 TR a:a"; .

Data from Anonynaul‘ (1982a, 1962b) .
A




Reporting on the influence of the sea on local temperatures in the Gaspé,
Hufty (1068) sut_c:i.tha't in the region, summgr temperatures increase rapidly
from the sea-towards the interior for a-few kilometres, thus reversing the effect of
¢ altitude. Further inland, this influence of the s:l:'diminisly.'s rapidly, and the

normal altitude gradient is resumed.
v

Dt b b

F itation is ) the year. Am:ounia vary from station

to station, but the average annual précipitation for my study sites is similar to

that in Montréal (Table 1-2). The nrga. réceives about the same amount of snow =
mber to Apnl j
According to the map in Wilson (1971), potential evapotranspwa ion ranges from

as St. John's, bnt’ the ground u'sually remains covered from Dec

. 475 mm to 525 mm. Fog is i requznt on the shore, but the area receweg ‘almost ds.
much bright sunshine uMontréaI (A.nnnymous 1982d).

According to the available climate normals, all of peripheral Gaspé falls inte .

the Dib zone of the Képpen system of climate classification, as outlined in "4

Strahler' (175). This is not surprising, since the zone corresponds to the-northern'——~
part of the deciduous forest in North America. The North American map in *
Ackermann (1941) puts the greater part of the Peninsula in zone Dfe, which
corresponds to the boreal forest, but local ¢limatological data show that only the
- interior of the Peninsula should bé. put in this zone. Scoggan (‘lﬂso)lcom_puled for
the Gaspé the climatic indexes used in the Thorntwaite system and reached = .-
Tusi all of peripheral Gaspé falls within Thorntwaite's *humid

mmrothermal climatic. province®, which similarly corresponds to the northern

segment of the Nonh American deciduous forest.

1.5. The Gaspé Penlnsuln lugnr maple foruu

The vegetation of the Gaspé Peninsula has been mlpped in great detail by K
Grandtner (1966b); and summarized by Grandtner (1072)." Scoggan (1950)
described the vascular flora of the Gaspé Peninsulg, but sugar maple forests are
mentioned only incidennlly The occurrelice and composition of the Gaspé sugar
=t mnple forests have been discussed by Dansereau (1944a), and in more. detail, but -
for Forillon Pnk only by Mljcen (1981).

0




_ - it 10 .
-t .-
. ] -
-
>
_ + Table 1-2: Precipitation normnls for selected Gaspe localitiés; and I'or E
* 'Montr al and St, John's.
- Total annual Total aznual Total ammual - . -
v E hiC rainfall snowfal precipitation : ——
) ; : ) . - (mm} o (em), (mm) ®
Camphellton, N:B. 664" 387 1050
New Richnond 738 262 1002
Port-Dantel 860 s’ 1229 P
Val-d’Espoir 917 400 \» - 1319
. i Grande-Vallée 593 33 - 987
" Mont-Louis 518 g0 843
AVERAGE 716 R 1072
\ .~ Montréal " aos 268 iory | "
M F e, Jdmts, el 167 ©oae9. . 154

3
' Data from Andnymous (1982a, 1982b).
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’
Most of the Penmsuh is, occnpled by comterous I’orests typically dommnled/

by Abies bulsamen Kﬁ Sugar maple forests nl'e restricted to the warmer
- areas of fhe Penmsuln, with an altitudinal hn-ur. of about 300 metres. They are
"thus entirely absent from th&céntrak patt of the Peninsula (Fig. I-, p. 5). They
i . are also lacking completely in :areas immediately ndjacent to the coast, probablyy
because of the depressing el'l'ect of the sea on locnl summer tem eratures (see p.
Ce) . g T e,
. ) : 1 ’ '
. " [ X . =
Within ¢ cllmahéally wfavourable areds, sugar map]e fon-sts are furu\cr
restricted to sites with modemte or guod drmnagc and slopes of less than 40-/a

Moreover, much of the land tha‘l ur:gmally supported sugar maple forests has

been cleared for sgnculture, and is now covered with meadows, pastutes, nnd

vanous successional communitics.

Because of these climatic, edaphlc and anthropogenic influences, sugar PR
maple forests occupy a somewhat conunuous area nnly in the southwestern corner
of the region. Elsewhere, they occur as a series of small discrete stands, umbcddod
_‘:\.: in the surroundmg coniferous forest,.or adjacent to areas cleared for agnculturc
' The stands are mostly located on hilltops in the southern porhcn of the
Gaspé (Fig. 1-4), while in the north, they are found onIy in vnllcys (Fig. 1- 5)

Accordmg to Danscreau (19443) and"Majcen (1081), the, l’h}csts are clearly

/| - dominated by Acer saccharum, but 9lher tree species are present, cspeqnlly
- Bf_luln lutéa Michx. f;,_ﬂ]d Abies balsamea. Fagus grandi folia Ebrh,a
characteristic tree of sugar maple forests in southern Québec, is present only in
.; + . the southwestern part of the Peninsula. The shrubby layer is very variable in i

,extent, but is usually do'minnled by Acer spicatum Lam,, Corylus co’muta
Marsh., and the Accr aacchamm regeneration; Tazus canadensia Marsh. Is
locally abundant. The miost common herbssgre boreal species such as m
pudicaulis L., Clintonia borealis (Ait.) Raf: and Dryopleris austriaca (‘lucq. 1
= Woynar, but many species of more southern affinity re also present. In fact,
many characteristic sugar maple forest species re chlere the northesn limit of




Figure 1-4:

Sugar maple stand, near St-Jules-de-Cascapédia (site SIC).



Figure 1-5:

Sugar maple stand, near Mont-St-Pierre (site MSP).



their distribition, as mapped by R (1974): Acer penaylvanicur L., Acer

saccharum Marsh., Dentaria diphyila Michx., Dicentra cucullaria (L.) Bernhi., -

Lonicera canadensis Bartr., and Viola erio:arpa Schwein. All of these species

show good vigour, both in gréwth and reproduction. Sugar maple xtsel! attains a
good helght and is present in every layer, which gives the commumty a strong
stability. I Forillon Park at least, sugar maple forests consmute the terminal

nssocnhon of mnny sutcessxonn].sejnes' JIn Grand&Vallée very fear-the northern 2 : 0
* limit of Acer aauharum, areas cleared of all trees are known to have pecn
recolomzed by sugabmple (E. Minville, pers. comm. 1982)

According to Msjcc'n (1981), the most ‘common soil type in Forilion Park
suga’r mnple stands is the Feno—l[umic Podzol, but various ypes of B‘ﬂisols are
:nlsn prcscnt These sm] l\ pes are widespread in- penphnml Gaspc (Anonymous , o

mus)

These nomposmon snd soil chnractensu‘g‘s fit well the concept of the

Betulo-Aceretum. iation!, which Grand (1966a) reports for many sites
across southern Québec, from nort\\western New'Brunswick to Algonquin l’t\k
LY . Ontario. The sugar maple stands in Forillon Pmk Kave been formally ascribed to
’ this association by Mzucen (IDSI) The assocnauon is-also present in, Lhr,Luc» )
Saimﬁlcnn region (Gémrdm lhlm)

Dansereau (19443, 1944b) has suggested that the Gaspé maple forests are. _
_remnants from an earlier and more wndespreamest which would ka\e invaded
the'Peninsula d\mng a warm, postglacial pefiod and become restricted under the
pressuru of subsequent coglmg of the climate. This hypothesis mlght stidl be
- . apphcable to all or part.of the forests located around, Chaleur Bay, but not in tht

'~ northern part of the Peninsula. Recent pnlynologlcnl evidenge (thelle & Richard %
1084) s_hows that in Mont-Saint-Pierre at least, uugnr maple forests never
occupied the plateaus, and appeared in the MoanaiqﬁPime valley only about

Ve

"The ful name for this ssociation Is Betulo lutcoe-Aceretum sacchgiemiens. . . -
. N * . 5 ‘




“is that of Grandtner '(1966a, 1972), who uses the Brnun-BInﬁquetjm.’{?) appro:

" edlaphic, hydrie, xeric, or'successional nature!

A\ .

4 .oo years B.P. They were thus ‘absent in lhe area chmng the climatic optimum,

= ek oecurred belore 5,000 years B.P. The aughors suggest that the postglacial ¥

migration of Acer ang?nmm alqng,lhe north c.oulaf the Gaspé must have been
slowed down by the discontinuity Ve favourable sites, since in that area the
\alleys are sepnuled by long stretches of high coastal plateaus, lnd the I.-ng!
propagules of lhn\ree have 1felmvely h’rpll-ed dispersal ability.

. .- .

1.8. The BetultrAcerctum elim&x area 3 ” .

! Thun;)st widely used system of vegetation zc;nution, for southern Québec,

Each zone représents a elimax area (domaine climacique), or, as-defined by

) ¢

Richard (1978), an ar¢a where all mesic sites wig'zoml %oil bear the same
climatically-controlled vegetation series. 'The terminal assobiation of this series,

or climatic climax, gives its name to the climax area. Richard (1978) has shown

that most of these zones can be d with simple | data: mear

annual temperature afY total .nnull_p'recipi'utiom As a climax of mesic sites,
the Betulo-Aceretum dssociation gives its name to the Betulo-Aceretum climax

area, which is the most lhermophnlolls zone in the Gaspé. As in other parts of its

range, this climax area also includes non-cli ic and iations of an
»
+ 5 e
_To the north, or with altitude; the Befulo-Aceretum climax area is replaced
bysthe various climax nm(cr thé Boreal Forest.Biome, where the'climacic

vegetation is dominated by conifers. Ce ities domi d by decid trees

oceur as far north u‘the treelin’e (e.g. the alluvial balsam };oplar stnndi in

Comtois & Payette 1084), but these do not represent climatic climaxes. In’
southernmost Québec, thé Betulo-Aceretum climax area is'replued by more” .«
thormophllous vexatnu_oniones w:th climaxes also dommnted by lngnr mlple

(Fig. 1°6). il .

- 2 | : i

~~Since the area of study is located near the borders of New Brunswick and
Maine, it is desirable to examine the zonation of vegetation in those areas 2 well, y

e

B N




Flgure 1-8: .The cllmnx areas of southern Québec, with corresponding zones, *
.in the Maritime Provinces and New England. 1: Boreal climax- '
* areis. 2: Belulo-Acéretum climax area (m the Maritimes, Sugar
Maple - Hemlock + Pine and Stgst Maple - Yellow Birch - Fir
. ; -Zones; in the US.A., Nonhem')}lardwood Spruce Fdgest), 3: . e
i ' g T Aceretum sacchari cllmnx area’ (in the Manglmes Sugar Maple - e
L *Ash Zone; in thé U.S.A., Nerthern Hardwoods)., 4: Caryo-Ateretum 9
- climax grea (in the U.! SA »Beech - Maple Fcﬂzst) Adapted from ;

e %

i Grandtner (10668), Loucks (1962), and Kiichler (1964).. )
", ". . S w wifet
; p i ,
?: \ ® f * .




K However, the chmax aTeas are hud to follbw south f the Québed border, becmlse

different systems were used to déscnbe ‘the dlstnbuhon of vegetal on. Rowe

(1972) admm.edly did not use the cllma.x concept m his, clmmcauon of the Torests -
of Canada; in Québee, his units only very roughly correspond to the climax arens.

Braua (1950) used" the climax concept in her elmmcmon of the dcclduous' forests

& of Nonh America, but hér zones are too-broad m the north: Gaspé and Matitime*
o o suur maple forests are all wnhm the *New England Section® of her 'llcmlack -

w s \\ hite Pine - Northem Hardwoods Regnon' ' s * G . L

iits yompsmble to Gmndtnc s clnmax arcas (! zuré 1:0): Powoll (1984) po
out lhal. Louck's 'Sugar Maple < Yqllow, Birch = Fll’ Zone® julns at tite, (jn(iw
© 4T border with the Betlo:

ceretum climax area;

. ForNew Lnglnnd vegetation zones were proposed by Wesuc\d et at. {1956},

but lhey are too gcncraluzcd towards the north to allow-any compamun More
Luseful mfcrrrxauon is given in a map by. }\uchlcr (1964) that covers all of'the
.

& con!vrmmous Umled States. ll.s getati N based, on the dc

at-the Canadian border (Flg 1 6) - . .

A I'ew conbluslo‘hs can he dravin from Flg 1-6: L S TR
('l) Gaspe sugar maple forests are ‘chardeteristic a( a vugctnfmn zome that

extends across Quibec., This Betulo -Acéretum climax arca is also an cxtousmn of

Silie vegemtlon zoncs ;outh ol the\bordcr L v B8 .

(3) Comler-domi‘nated zones extend to Lhe sbubh nlong thc ccnst nnd in the
mountams &

-

s probbly

E goncra of natural Vnegctnhon and \§ry clcarly Jjoin Grandtner s and. Louck's.zones
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usually taken to be that of the highest stratum of vegetation, which has a .
v ¥

1. 7. The Declduous Forest Blome = . § T .

Accordmg to Odumtmﬂ), biomes are ‘the largmt land community units;
défined by the uniform life-form of its climatic climax vegetation. This hfe~l‘orm is
determining influence on the eéology of-the whole ecosystem. I the' case'of the . -
Dcclduous Forest Bmme und the Borenl Forest Blome the predominancé of " Tron
brond-lenved decnduou‘ Lrees or needle—leaved evergreen trees bas a dramauc

mfluence ‘on the chem ¢

nafure of Lhelntter and resultmg soil type, ahd on tho %,
scnsonnhty of the hght regime bc]ow thc canopy N 3 ot

h[e«l‘om\ is rcprcsonted by différent spumés nssemblmges, In Quebec he'

Betulo-Aceretum climax ires s the northernmost unit of the Deciduoé Forest
lhomc, wlu]c lhe Bclula pnpyn/emc -Abielelum climax ‘arca?, s to which b(‘]angﬂ
most of u;c Gnspe Pcmnsu,]:l is.the soushcrnmost unit of the Boreal Forest ,
l}nomc The limit: bctwecn these two chmax arcas may-be consldcred the lnnu

huhvucn the biomes. . R

At a contineral seale, the biomedimits are widely ing (Fig. 1.7). ..+ ..

cessional in:nature,

I castern Canady at ledst, truy mixed forésts are largely
_bnd do not dclorﬁiﬁo'cliinax areas. Thcvarea‘ol {;lomé ovcrl:ip is'a m:;snir of the, S
t\vo biomes, with pal.ches [Declduous Forest Blome pmgresswcly smallcr nnd
fmvcr as one..)mpronchcs the’ noﬁhern limit of-thé formauon In tthmtnd "al
Slntes Kuchlor 's(1064)- Northeastern Spruce - Fir Forest' has outliers.ds.far*
so\:th as West Virginia, and a similar 'Southeastem Spruce Fir Fomsl,' occurs

in the southcrn )\ppnlachxan& This cnnccpt of biome, overln

is cent;al to the .

geogrnphlcnl Annlysls that will be’ used in v.hm study 2 e




THE DEOiDUOUS FOREST BIOME

THE BOREAL FOREST BIOME

Yy, RHE'STUDY AREA

N T . w 4
% Figure 1-7: 'The overlapping ranges of the Boreal Forest Biome and the

Deciduous Forest Biome'in North America. Adapted from
Dansereau (1943), Kiichler (1754), and Angqnymous (1073).
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dls)unchvely m'enstern North Amqnca, in Europe, in eastern Asia, and in a few
sma]ler and floristically véty dftinct a nrens of the Southern” Hermsphere The three
Northern llem:spﬁlere segmenls have s‘.rong floristic similarities which poml tu
ancient connecuonS'(Kornas 1972); but whether there ever was a holaretic
Deciduous Forest Biome remaius an-open question; the exact sequence of
connections and separations is still much debated. Based on. paleobotarical

.- evidence, Hsil (1083) suggests that.there was a more or less continuous deciduous

“forest during the late Cretaceous s'pd early Paleocene, with plants migrating from *

China across Asia to Europe and eastern North America. According to McKenna

(1083), the Bering rcgiqn'\;-as a wide land bridge throu'ghoul'mostbof the Torliar;".

“but it was tao cold to'allow plant migration.until the Miocene, while a températe

Innd bridge existed between Europe’and North América at least until the Eocenc:

Davis (lﬂS‘(&)‘_suggcsts that, the severe Quaternary climalic conditions destroyed -
niost of the deciduous Torests of Europe and, o a lesser eéxtent, North- America;
present-day formiations would he tho result of incoinplete recolonization of

climatically favourable areas, from isolated refugia.

Although vegetation units and ditribution patterns ark indopendently
derived, many Cloristic clements’have been defined in terms-of their  * *
correspondence with a given biome, e.g. the circumboreal element, or the eastern
North American dcéiduous fo'r((‘st clement. Tn an essay_ on thc; relation between "
vegetational and l'lunsuc ann]yses Dansereau (1983) del’med the floristic elements
(Ins mutu jlorxsllques) as *...groups of taxa sharing 2 common history of

adaptation, compatibility, and mlgr

n*. The uniformity of biomes provide a
“perfect matrix for'the development of such elements, allowing the rei]uirements,
tolerance and compétitive abilil.y of the individual species to interact over a long

ptnod of time with each other and with av. aifgble resources. The ecological

between

apd d forests are critical in this respect.

¥ \'cgctnuon units and floristic elements must remnm aeparate concepts, but their

interrelationships are"obvious nnd Oen(mb\e At the Boreal Forest Bnome -
" Tundra. Biome hmlt of norlhom Qucbec—Labrador for Lnstnnce, there is a marked

. change in the vascnlar flora (Morisset et al..1983). Of course, as pointed out by




2r

Dansereau (1043 1083) many species appear to be equally mhpted to the

conditions i in more than one biomealfd have correspondingly widespread

dulnbnhons

. Fhrisiic elements cannot be discussed solely in terms of biome ecology.
They have been profoundly i d by the ical history of the blomes,
and part_.icularl)" by the disruptive effect of. Quaternary climates, which resulted®n

the disjunctive distributions of mm}; plant species. Most floristic studies of
bryophytes-have' been concemed with this aspect of their distribution (Cnlm

" 1072, Schllster 1083, und in the presenl area of study, Bellmd 1984)

The presenz sLudy wnll !ucus on the thé ecoluﬂml sspecl of dlstnbutlon 3

. pnt'.ems Since decnduous forests were ellmmnted from Qiuébec durmg the

y glaciati ;0 by this type of vegetation and its. ¢

) churncter\sm flora i isa recent event; which occurred. less than 5,000 years ago in

the nonhern part of the-! Gupe Temperate vascular plants are already an
important pnrt of the ﬂon of thse northernmost sugar maple forests. This 1ludy
will investigate the b phyte portion of this flora. Alfter an overview of the
bryophyte vegetation of the study sites, the bryophyte flora will be«inllyud in
terms of North Amer‘icm 'dis'.ribulign ﬁauerna, and local status of the species.
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