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THE PHYTOSOCIOLOGY OF THE NORTHERN CONIFER-HARDWOOD FORESTS OF THE 
CENTRAL ST. LAWRENCE LOWLANDS OF QUEBEC AND ONTARIO 

This study presents a phytosociological analysis of 141 Northern 

Conifer-Hardwood forest stands located within the Central St. Lawrence 

Lowland Plain of south-western Quebec and adjacent south-eastern Ontario. 

The investigation presents qualitative and detailed quantitative data on 

the ecological relationships of 54 trees and 516 herbs and shrubs in a 

wide variety of forest communities. 

The importance of individual arboreal and understory elements is 

presented first on a broad regional basis. The distribution of individua! 

species is then related to phytosociological and major environmental 

gradients, of which soil moisture characteristics are found to pre

domina te. 

The continuous character of forest patterns was determined and 

related to certain successional tendencies and to specifie environmental 

factors. 

The findings of this investigation are compared to studies 

previously undertaken within the western St. Lawrence Lowland Plain in 

Ontario and within the adjacent Appalachian Uplands in Quebec. 

The existence of a forest continuum composed of a wide variety 

of deciduous and evergx'een trees forming individual complexes related to 

environmental features, particular~y soi1 moisture, are confirmed for 

this region. 
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. INTRODUCTION 

The present study is part of a larger project initiated in the 

Plant Ecology Laboratory of McGill University in 1957, and now con

tinued in the Ecology Laboratory at Erindale College of the University 

of Toronto. lt consists of gathering detailed quantitative phyto

sociologieal data for aIl of the forest regions of Ontario and Quebec, 

and interpreting these in terms of plant responses to major environ

mental influences. 

The St. Lawrence Lowlands, underlain by Palaeozoic bedrock, are 

separated by the Precambrian Frontenac Axis into Western and Central 

Lowland Plains. Both of the regions supported extensive mixed northern 

conifer-hardwood forests in presettlement times. The extreme south

western extent of the region supports deciduous forests which have been 

studied by Maycock (1963). The northern conifer-hardwood formation of 

Central Southern Ontario was studied by Davies (1969). These Western 

Lowlands, with the Central St. Lawrence Lowlands, form a tension zone 

between the deciduous forests to the south and the boreal forests to the 

north. This intermediate situation is reflected in the faet that forests 

in tbe south-western are a of the study region contaln elements of 

definite southern affinlty, while those areas in the north-eastern 

section have eomponents of boreal afflnlty. The more easterly forest 

eommunities of the Eastern Lowlands also have floristlc relatlonships 

witb tbe nearby Laurentian Uplands to the .north and the'Appalachian 
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Highlands to the south. 

The study region is centered on the St. Lawrence and 

associated river systems. These have been of great iu.portance as 

migration routes for plants since the retreat of the last glaciers, 

and account for the presence of both southern and boreal elements 

within the region (Raymond, 1950). 

Despite these regional charact~ristics, the forests of the 

region can be interpreted as a single vegetational unit, and may be 

related to major environmental influences. The individual tree, shrub 

and herb species may be similarly examined in 80 far as their 

importance and abundance along major environmental gradients is 

concerned. 

A long and varied history of colonization and land clearance 

1s responsible for the fact that various sections of the study region 

present varying facets of forest vegetation in its succession toward a 

climactic climax formation. Certain of these facets are examined in 

relation to environmental factors as they limit individual species in 

the1r distribution along a successional gradient. 

The fore st vegetation of the region is com~ared with the 

vegetation of Central Southern Ontario and of the Appalachian Foothills 

of southern Quebec. These comparisons are both of a quantitative and 

a floristic nature. 



DESCRIPTION OF THE REGION 

Location and Physica1 Features: 

The Central St. Lawrence Lowlands are distinct from the 

Western Lowlands, west of Kingston and from the EaStern Lowlands which 

consist of the southern part of the GasPQ coast and Anticosti Island. 

The study region is a plain, underlain by unfolded· sedimentary rocks 

(sand-stones, sha1es and limestones) of Cambrian, Ordovician and 

Si1urian ages. The strata are gently dipping or lie in low, broad 

dome-like folds traversed by faults. 

Physiographical1y this area comprises the eastern counties of 

Southern Ontario and the Southwestern part of Quebec on both sides of 

the St. Lawrence River to a few miles below Quebec City. It spreads 

North and Northwest to the Laurentian Uplands, east and southeast to 

the Appalachian Highlands and southward to the Adirondack Massif. 

Geological1y the "northern boundary of the central part is marked by the 

overlap of Palaeozoic formations of the Lowlands with the Precambrian 

crystal1ine rocks of the Canadian Shield." (Scott, 1967). 

Two projections of the Canadian Shield move across the Lowlands •. 

The Frontenac Axis forms the western boundary at the Brockvil1e-Renfrew 

line (Leeds and Lanarck Counties). The Beauharnois Axis does not reach 

as far south but separa tes the Palaezoic rocks of the Ottawa area from 

those of the St. Lawrence Valley in the Oka-Rigaud area. The latter 
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forms the confluence of the Ottawa and St. Lawrence Rivers. To the 

east and southeast "Logan's Fault" forms the geological boundaries 

between the Lowlands and the Appalachian Highlands. The Central 

Lowlands thus are wedge-shaped with a maximum width between Ottawa and 

Brockville at the southwestern limit and gradually taper to the apex of 

a narrow triangle at Quebec City. The land is fIat and low around 

Montreal and gradually rises from 100 feet a.s.l. (above sea level) at 

river's edge to 300 feet a.s.1. at Quebec City, whereas at the north

west and southeastern boundaries it may reach 400-500 feet. 

Bedrock Geology: 

The bedrock patterns of Eastern Ontario and Western Quebec 

have been described by Scott (1967) and Clark (1956) respectively. In 

Eastern Ontario, spreading into Vaudreuil and Soulanges counties, 

Quebec, the Palaeozoic rocks of Ordovician age form a basin which is 

graduaI and undu1ating with the occurrence of fault zones. East of the 

Beauharnois Axis, Pa1aezoic rocks of Cambrian and Ordovician age have 

been warped into an elongated syncline. The axis of the syncline 

bisects the whole area on the south side of the St. Lawrence River. 

The syncline runs from Lotbinière to near the international 

border at Phi1ipsburg on Mississquoi Bay (Clark, 1956). The oldest 

rocks of the Quebec section of the Lowlands are of sporadic occurrence 

and consist of crystalline limestone, granite and gneiss of Precambrian 

age. They are found along the Beauharnois Axis at Oka, Deux-Montagnes 
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County, and at Rigaud, Vaudreuil County. Thin- ta medium-bedded, 

white quartz sandstone of the Potsdam Formation occurs mainly in the 

southwest at Covey Hill, Huntingàon County and in Vaudreuil-Soulanges 

County, on Ile Perrot and in Deux-Montagnes County. They are deepest 

in the southwest and become progressively thinner to the northeast and 

are not found in the Nicolet area. Reworked sands, grey dolomite and 

sandstone form the overlying Beekmantown Group to the south and south-" 

west. "Limestones with dolomite, shale and sandstone layers characterize 

strata of the Chazy group in Chateauguay, Napierville, Laprairie and 

St-Jean counties. On the St-Maurice River, Chazy sandstone replaces 

Potsdam sandstone and forms the base on the Precambrian bedrock. The 

Trenton Group, predominant ~n the north and northeast, is found in 

Terrebonne and l'Assomption counties and lies next to the Precambrian 

rocks in Berthier, Maskinongé, St-Maurice, Champlain and Portneuf 

counties. To the northeast side of the basin, this group consists of 

well-bedded limestones with shale partings which to the southwest are 

replaced by"shale. Forming river-banks and flood-plains of 

l'Assomption, Berthier, St-Maurice, Champlain, Yamaska, Nicolet and 

Lotbinière counties are the grey shales, fine-grained sandstones and 

limestones of the Lorraine Groupo Finally, adjacent to the syncline 

axis in St-Hyacinthe, Richelieu, Ya~~ska and Nicolet Counties are red 

and green shales and sandstones of the Bécancour River Formation. 
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Glacial and Post-Glacial History: 

Much of the glacial and post-glacial history of the St. 

Lawrence Lowlands has been summarized by Flint (1957), MacClintock 

(1965), Lasalle (1966) and Terasmae (1960). The Pleistocene era was 

marked by periods of great climatic fluctuation. A progressively 

cooler climate developed and culminated in severe glaciation. 

Extensive ice-sheets moved across the land, gathering and moving 

loose debris in their path, and completely obliterated pre-glacial 

landscapes. After several thrusts of glacial ice southward over North 

Americ~ the ice front, marked by retreats and readvances, reached the 

St. Lawrence Lowlands Region between 18,000 and 12,500 B.P. More 

recent studies (Lasalle 1966, Lasalle and Terasmae 1968) now indicate 

that part of the St. Lawrence Lowlands was deglaciated prior to 

12,500 B.P. 

The excessive weisht of the glacier depressed the landscape to 

a maximum depth in the region of Quebec City of about 650 feet. With 

the retreat of the ice-sheet, the meltwaters created vast pro-glacial 

lakes incl.uding Lakes Agassiz, Barlow-Ojibway, Algonquin and Iroquois. 

By 12,000 B.P., the highest parts of the lowlands and also large areas 

north of the Champlain Valley and St. Lawrence Valley west of Montreal 

were free of ice (Lasalle, 1966). With more rapid deglaciation, Lake 

Iroquois drained first via the Mohawk Valley and Hudson River south of 

the Adirondack Highlands. With the retreat of the ice-sheet to the east, 

drainage then took place through Covey Pass (present shore line at 
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725 feet) into the Champlain Valley. Further ice-retreat opened the 

eastern part of the St. Lawrence River Valley and the lowlands were 

inundated by marine waters forming the Champlain Sea. 

The melting ice left behind debris. This drift was re-worked 

to form deposits of coarse gravel, sand and clay. Fine sands are found 

in the deeper parts of the Champlain Sea and medium-sized particules 

near the edges. The retreating glaciers removed the heavy ice weight 

from the land and isostatic uplift was initiated and with this resulted 

in the recession of m~rine waters. Through time, different beach levels 

became established, the earliest at a height of 725 feet near Covey 

Hill. Torrents of melt water from high-lying regions in the Laurentians, 

Lakes Nipissing, Barlow-Ojibway and developing Lake Ontario, deposited. 

vast quantities of debris on the lowlands and re-worked superficial 

deposits of sand and clay. The Ottawa and St. Lawrence Rivers fell to 

the present level which corresponds fairly weIl to the pre-glacial beds. 

Tributaries, especially northern ones, took more time to settle and are 

still bringing debris to the heads of the rivers. 

Even though the vegetation before and during inter glacial 

periods is not precisely known, the pollen deposits of the numerous bogs 

have given clues to post-glacial vegetation. Recent works have produced 

a calendar of post-glacial plant invasion (Courtemanche and Legault 

1958, Terasmae 1960). An initial warm-dry period was characterized by 

the abundance of Betula and Pinus and a cooler, more humid period 

followed with Pinus replaced by Picea and Abies. A third period, warmer 
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and drier, witnessed the disappearance of Betula, a decrease in Abies 

and Pieea and an increase in Pinus banksiana with P. resinosa and 

P. strobus subsequently. Pinus gave way to Tsuga canadensis with 

Fagus grandifolia, Quereus and Betula lutea during a fourth warm and 

humid periode A fifth eooler and humid period followed with a deeline 

of the first three speeies and Betula lutea, Abies and Picea became 

prominent. 

In the time interval sinee, the lowlands have become occupied 

by forests which are composed predominantly of broad-Ieaved tree 

species with an admixture of coniiers and particularly conifers of more 

southern affinities. 

Soil Relationships: 

During and following the recession of the ice-sheet, extensive 

amounts of clay and sand were deposited in the waters of the Champlain 

Sea. As the land started to rise and salt water was replaeed by glacial 

melt water, extensive sand-dune systems and deI taie sand plains were 

laid down covering the former marine deposits (Scott 1967). Under the 

post-glacial climatic regime and the influences of the invading vege

tation, and coupled with ether prevailing regional and local environ

mental conditions, a number of soil groups, more or less 

well-represented throughout the study region, developed. 

~. 
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Matthews (1960) and Putnam and Chapman (1966) have summarized 

the existing major soil patterns. Podsols are found on weIl drained 

and imperfectly drained sandy deposits, Grey-Brown Podsolics on glacial 

till plains and Brown Podsolic profiles oc~ur on weIl drained gravelly 

soils. Brown Forest profiles become weIl developed on glacial till 

plains where the limestone bedrock is sparsely covered with loam soil. 

Grey Wooded and Dark-Grey Gleysolic profiles have developed on level 

areas with deposits of water-worked silt loam and clay, generally in 

situations with poor drainage. Glacial till plains are widespread 

throughout the region and are mainly found adjacent to contact zones 

with older bedrock. This glacial till has a loamy texture and contains 

a high proportion of limestone. Soils of water-lain silt loam and clay 

have developed on these plains. 

Old beaches and dune systems with medium to fine water-lain 

sand and sandy loams are scattered throughout the Ottawa and St. 

Lawrence River Valleys. Podsol profiles have developed on the well-

drained sites but about 75% of these soils are imperfectly drained 

Podsols and poorly drained Gleysols. These sands have low mois ture-

retaining·capacity, low fertility and low organic content and are very 

susceptible to wind and water erosion. The most extensive regions 

representing this soil group are the Edwardsburg sandplain in Grenville 

County and the Prescott and Russel sand plains between Ottawa and 

Rawksbury. In Quebec, extensive sand deltas are found at the mouths of 

most tributaries of the St. Lawrence River. Most noteworthy include the 

delta·of the St. Maurice from Three Rivers to Shawinigan and the 
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extensive sand banks at the west end of Lake St. Peter. This latter 

beach and dune system spreads westward to Joliette, Lanoraie, Lorraine 

and the St. Janvier area. Another extensive sand plain is found at Oka 

on Lake of Two Mountains and across the Ottawa continues into Prescott 

and Russell counties. A substantia1 sand deposit is situated at the 

foot of Rigaud Mountain and is related to this system at the confluence 

of the Ottawa and St. Lawrence Rivers. In the east central section of 

the Montreal plain are sandy loams of deltaic origin in Yamaska, Drummond 

and Nico1et couuties. 

Deltaic outwash and lacustrine plains are situated on the low

lying shores of the Ottawa and St. Lawrence Rivers. The largest area 

of occurrence is from east of Lake St. Peter to Quebec City on both 

sides of the St. Lawrence and running north and south respectively up 

to the Laurentians and Appalachian contact zones. Here there are three 

more or less distinct soil patterns evident. On the river flood plains 

there are deep clay and loam deposits. There may be a narrow belt of 

clay along the shore or this may be overlain with undulating sand 

deposits as is found in Champlain and Portneuf counties. Then, in the 

intervening are as up to the contact zones of Pre-cambrian and Cambrian 

origin, "undu1ating to hi11y gravelly and sandy outwash soi1s are 

interspersed with fine sand and loam till 90ils and water-lain clay and 

silt loam soi1s". (Matthews 1960). On Ile d'Orleans sandy clays are 

found above the river flats and run in a ridge overlyi&~ gravelly 

loams. 
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Lacustrine plains occupy an extensive portion of the western 

half of the study region. These include the Winchester Clay Plain, 

between the Glengarry Till Plain and the sand plains of Russell and 

Prescott counties, the Lancaster Flats in South Glengarry County, which 

extend into Vaudreuil and Soulanges counties, and the Ottawa Valley 

Clay Pl~ins between Pembroke and Hawksbury (Putnam, 1951). These 

consist mainly of "silt loams, clay loam,' and clay loam materials that 

are slowly permeable, of good natural fertility and imperfectly to 

poorly drained." (Matthews, 1960). In the main, they are formed from 

Champlain Sea sediments. Grey Gleysolic soilspredominate although in 

well-drained situations grey-brown podzolic and podzol profiles occur. 

Throughout the region there are areas with Inadequate drainage 

systems which are underlain extensively by peat and muck deposits. lt 

is in these that bogs have become established. Examples are the Mer 

Bleue Bog near Ottawa, Alfred Bog (Prescott County), and bogs at Ste. 

Thérèse (Terrebonne Co.), Ste. Clothilde (Napierville Co.), Lanoraie 

(Berthier Co.), Farnham (Mississquoi Co.), and Bulstrode (Lotbinière 

Co.). The lowland conifer forests which have been long established in 

these situations are not included in the present investigation but have 

formed the basis for other studies (Warder, 1970). 

The variable soil patterns which occur in this central section 

of the St. Lawrence Lowlands have a direct influence on the composition 

of forest communities and their distribution within the region • 

• 
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Climate: 

The influence of c1imate bas b"een of great importance in the 

development of particu1ar vegetation patterns observed throughout the 

Central St. Lawrence Lowlands of Quebec and Ontario. This influence is 

manifested through the combined effect of tempe rature and precipitation 

and depends on the geographic features of a specifie site such as 

altitude, latitude, topography and degree of slope. The topography of 

the study region is uniforme Most areas bordering the river systems 

and the low-lying adjacent areas of the plain benefit from the ameli

orated climatic conditions. 

Climatic indices for the study region vary mainly with 

latitude. The Eastern Counties of Ontario benefit from the moderating 

elimates due to proximity to tbe Great Lakes. The southwestern part of 

Quebec 1s subject to the same climatic influences as the Lower Lakes 

region of Ontario but i8 without tbe protection of the Great Lakes. 

Quebec City i8 open to tbe eoo1er elimates of the North Shore and Gulf 

reg1ons. The effeets of these last influences are observed as far west 

as Three Rivers. 

Climatie data relevant to past and present vegetation has been 

eompiled by Villeneuve (1946, 1969) and Grandtner (1966) for Quebec, 

and by Putnam and Chapman (1938) and Sanderson (1950) for Southern 

Ontario. The studies effeeted by Grandtner (1966) are most relevant to 

the prese~nt vegetationa1 studies. Villeneuve (1946), in re1ating 
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existing forest vegetation to climatic conditions, divided the Quebec 

study area into an Upper and Lower St. Lawrence section of the Hardwood 

Forest region. The two regions were de1im1ted at Three Rivers. The 

Upper St. Lawrence section has decreasing temperatures while precipi-

tation increases. Mean monthly summer precipitation for Upper and 

Lover sections is 2.5-4.0 inches, and 4.0-5.0 inches, respectively. 

The P.-E. (Potential Evapotranspiration) quotient in summer is 0.4-0.6 

and 1.0-1.2, respectively for Upper and Lover St. Lawrence sections. 

The mean annual temperature decreases from 430 F at Kemptville, 

to 420 F at Ottawa and Montreal and reaches a low of 390 F at Quebec 

City. The January mean temperature ranges from l40 F at Kemptville and 

o 0 Montreal, to 12 F at Ottawa, to a lov of 10 F at Three Rivers and Queb~c 

City. o The July Mean temperature is 70 F at Kemptville and Montreal, 

and only 670 at Quebec City. The degree days of temperature over 420 F 

are an index of the length and warmth of the growing season. Areas t~ 

the soutb of tbe Precambrian Shie1d in both Quebec and Ontario bave 

records of from 3000 to 3500 degree days, a1tbough a low value of 2500 

degree days bas been recorded in the Quebec City region. The lengtb of 

tbe growing sesson (or more relative, that of the frost-free period) may 

vary witbin t.he study region from 135 to 155 days. The Eastern Counties 

of Ontario bave an average growing season of 140 days, Montreal has a 

growing season of 143 days, and a value of 125 days is encountered at 

Drummondville. 
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Mean annual precipitation shows a marked increase with latitude. 

Kemptville has a record of 35""Montreal 37" and Quebec City has a Mean 

annual precipitation of 45"., The Eastern Counties of Ontario, lying 

between the St. Lawrence and Ottawa Rivers, are under the influence of 

a belt of heavier precipitation. This effect is also noticed in areas 

surrounding Lake St. Louis and Lake of Two Mountains. 

The Most use fuI indices relating climate to vegetation are 

those combining temperature and precipitation. Potential evapotrans~ 

piration, defined as the water need of the existing vegetation in 

relation to effective precipitation, temperature, and duration of 

growing season, decreases from 24" at Kemptville, to 23" at Ottawa and 

Montreal, to 22" at Quebec City. The: actual evapotranspiration for the 

St. Lawrence-Ottawa Lowland is 22-2311
• Nowhere within the study region 

i8 there any serious shortage of water. Average annual water deficiency 

(with 4" storage) amounts to 2" within the Eastern Counties of Ontario. 

At Montreal there is a deficiency of 1" which decreases to 0" in the 

eastern part of the region. East of Montreal surplus water conditions 

exist as a result of cooler temperatures, heavier precipitation and a 

substrate of heavy clay soi1s. 

Tables 1 and 2 show Mean temperature (oC) and precipitation (mm) 

for 17 stations within the study region. Table 3 presents a summary of 

climatic data accumulated by various workers. The annual radiation 

o balance presents a sum of annual temperatures above 50 F. Values of 

25 kg. cal. and more are found' to the west of Lake St. Peter. The 

.- ". 
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eastern half of the Lowlands has values ranging from 23.5 to 24.9 kg.cal. 

The Lang Index evaluates precipitation against temperature, and 

the Dokuchaev-Vysotskii Index measures precipitation against evapo

transpiration. Both show a pattern of increasing water surplus in the 

northeast of the study regton. 
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Table 1: 

Mean monthly temperature (OC) for selected loca1ities within 

the region studied. (Department of Environment, 1971) 

, 
~ 



MEAN TEMPERATURE (oC) FOR SELECTED LOCALITIES WITHIN THE REGION STUDIED 

Month1y 
MOn th J. F. M. A. M. J~ J. A. S. o. N. D. Mean 

Station 

Coordinates 

Berthiervi11e -11.7 -12.1 - 4.9 4.7 11.6 17.3 19.6 18.1 13.5 7.0 - 0.1 - 8.2 4.6 
46 06'N-73 l1'W 

Brockvi11e -11.5 - 6.8 - 3.6 4.1 12.8 17.9 19.4 19.1 17.6 12.5 3.8 - 9.4 6.3 
44 35'N~75 41'W 

Cornwall -11.9 - 7.3 - 4.3 3.4 13.2 18.4 20.3 19.7 18.0 12.4 1.3 - 9.6· 6.1 
45 02'N-74 45'W 

Donnaconna -12.0 -11.3 - 4.3 3.9 11.3 17.4 20.0 18.7 13.9 7.2 - 0.3 - 8.6 4.6 
46 43'N-71 44'W 

Drummondvi11e -11.7 -11.7 - 4.4 4.0 11.4 16.8 19.4 18.2 13.7 7.3 - 0.3 - 8.4 4.5 
45 50'N-72 30'W 

Farnham - 9.9 - 9.9 - 2.9 4.6 11.7 17.2 19.9 18.6 12.6 7.9 1.0 - 7.3 5.3 
45 17'N-72 59'W 

Kemptvi11e -13.9 - 8.7 - 5.2 2.9 12.6 18.0 19.0 18.6 16.9 11.6 0.3 -11.0 5.1 
45 01'N-75 37'W 

l'Assomption -10.8 -11.4 - 9 .. 9 4.3 12.2. 17.8 20.0 19.2 14.2 7.7 0.2 - 8.9 4.5 
45 50'N-73 28'W 

Montreal -10.1 - 9.3 - 3.3 5.3 13.0 18.4 21.0 19.7 15.0 8.3 0.8 - 6.9 6.0 
45 30'N-73 35'W 

L 



Month1y 
J. F. M. A. M. J. J. A. S. O. N. D. Mean 

Morrisburg -13.4 - 8.1 - 5.5 2.7 12.9 17.4 19.5 18.8 16.9 12.0 0.5 -11.2 5.2 
44 S2'N-7S 10'W 

Nico1et -11.4 -12.2 - 4.7 4.1 11.7 17.1 20.1 18.6 13.3 7.4 - 0.1 - 8.2 4.6 
46 15'N-72 36'W 

Ottawa -11.1 -10.6 - 4.1 4.9 12.8 18.1 20.9 19.0 14.6 7.7 0.6 - 8.4 5.4 
45 24'N-75 43'W 

Quebec -12.0 -11.1 - 5.2 2.6 10.7 16.4 19.) 17.6 1).2 6.7 - 0.7 - 9.2 4.0 
46 48'N-71 l)'W 

Ste. Clothilde -11.1 - 9.1 - 2.) 4.8 12.6 17.7 19.9 18.9 13.8 7.3 1.1 - 7.3 5.5 
46 OO'N-72 19'W 

St. Hubert -10.0 -10.0 - 4.4 5.0 12.8 18.) 20.6 19.4 14.4 8.3 0.6 - 6.7 5.7 
45 31'N-73 26'W 

St. Hyacinthe -11.2 -10.7 - 4.1 S.) 12.1 18.3 20.9 20.0 13.3 7.7 0.4 - 7.8 5.3 
45 37'N-72 58'W 

Trois Rivières -12.2 -11.1 - 4.4 3.9 11.1 17.2 20.0 18.9 13.3 7.2 0.0 - 8.9 4.6 
46 22'N-72 33'W 

l 



Table 2: 

Mean monthly precipitation (mm) for selected localities within 

the region studied. (Department of Environment, 1971) 



PRECIPITATION (mm.) FOR SELECTED LOCALITIES WITHIN THE REGION STUDIED 

MOilth J. F. M. A. M. J. J. A. S. o. N. D. Annual 

·Station 

Coordinates 

Berth1erv1l1e 78 58 71 83 66 87 87 88 85 83 76 78 940 
46 06'N-73 Il'W 

Brockv:f.l1e 42 121 67 54 49 70 99 75 99 46 58 97 877 
44 35'N-75 41'W 

Cornwall 62 139 89 59 69 58 80 83 77 31 57 153 961 
45 02'N-74 45'W 

Donnaconna 105 78 83 85 85 96 110 119 105 68 97 80 1,106 
46 43'N-71 44'w 

Drummond ville 98 71 77 92 87 128 121 107 118 107 92 89 1,187 
45 50'N-72 30'W 

Farnham 77 58 78 86 75 92 94 85 101 84 89 72 991 
45 17'N-72 59'W 

Kemptv1l1e 36 110 52 51 33 47 72 86 41 S5 54 93 730 
45 Ol'N-75 37'W 

l'Assomption 83 61 74 76 67 '91 97 93 87 73 69 69 940 
45 50'N-73 28'W 

Montreal 96 77 88 66 80 87 95 88 93 87 90 91 1,038 
4S 30'N-73 3S'W 



Month J. P. M. A. M. J. J. A. S. O. N. D. Annua1 

Station 

Coordinates 

'Morrisburg 58 : 136 54 54 64 60 114 71 114 33 62 116 936 
44 52'N-75 10'W 

Nico1et 93 71 68 84 83 106 103 95 93 93 95 86 1,070 
46 15'N-72 36'W 

Ottawa" 75 55 70 69 63 89 86 65 82 74 76 66 870 
45 24'N-75 43'W 

Quebec 88 70 77 60 80 93 102 101 91 87 87 82 1,013 
46 48'N-71 13'W 

Ste. Clothilde 56 69 76 82 92 104 88 83 98 79 69 73 969 
46 00'N-72 19'W 

St. Hubert 92 61 84 81 74 84 84 74 82 70 82 81 949 
45 31 'N-73 26'W 

St. Hyacinthe 80 93 56 74 85 88 89 126 81 79 70 83 1,004 
45 37'N-72 58'W 

Trois Rivières 80 61 60 74 84 98 100 108 101 90 101 74 1,031 
46 22'N-72 33'W 

L 



Tab1e 3: 

Annua1 radiation balance, potentia1 evapotranspiration, 

Dokuchaev-Vysotskii and Lang Indices for se1ected loca1ities 

within the study region. (Grandtner, 1966) 

, . 



ANNUAL RADIATION BALANCE, POTENTIAL EVAPOTRANSPIRATION, DOKUCHAEV-VYSOTSKll 
AND LANG INDICES FOR SELECTED LOCALITIES WITHIN THE STUDY REGION 

Annual Dokuchaev, 
Radiation Potentia1 -Vysotsk11 
Balance Evapotranspiration Index Lang Index 

Station kg. cal. mm/yr. ppt/evt ppt(mm)/T(C) 

Berthiervil1e 24.5 441 2.1 204 

Donnaconna 24.9 448 2.4 240 
Drummondville 24.3 437 2.7 264 

Farnham 24.5 441 2.2 187 
Kemptville 26.8 462 1.6 143 
l'Assomption 25.5 459 2.4 209 
Montreal 26.7 481 2.1 173 
Nicolet 24.7 445 2.4 233 
Ottawa 26.1 470 1.8 161 
Quebec 23.6 425 2.4 253 
Ste. Clothilde 25.4 457 2.1 176 
St. Hyacinthe 25.9 466 2.1 190 
Trois Rivières 24.7 445 2.3 224 

l 



VEGETATION 

As a resu1t of extensive and repeated glacial action. main1y 

one of deposition, the topography of the study region is in genera1 

qui te uniform and is re1ated to the major river systems. Topographie 

variation does exist and has given rise to certain edaphic conditions. 

These combined have inf1uenced the establishment of a vegetational 

cover dependent upon and inf1uenced by dry, wet or moist soil conditions. 

Gradations and combinations in species composition occur between 

extremes of the moisture gradient with species more or 1ess restricted 

to or occurring in common on certain soil moisture conditions. This 

genera1 description of the forest vegetation is thus presented largely 

in relation to the influence of the overriding soi1 moisture factor. 

For the past 300 years most of the natural vegetation has been 

extensively and drastically altered. In the vicinity of the major river 

systems. vast tracts of land were cleared for agriculture. The forested 

areas have.been selectively logged o~ eut over to varying degrees and 

these practices have exerted considerable influence on the present 

composition of the forests. Lumbering, pastur4 ng, agricultural 

practices, the effect of fire before and after the initiation of 

settlement, as well as other forms of disturbance, have continually 

modified the vegetation and maintained it in a successional condition 

and have produced instability in the ecosystems. 

1 
~ 
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The driest sites of the Central St. Lawrence Lowlands support 

forests in which a predominance ofPinus strobus, ~ resinosa, 

Quercus rubra, Populus !!~ndidèntata, and Quercua macrocarpa occur. 

These sites are formed on the sandy ridges and old dune systems laid 

down during the Champlain Sea interval. Acer rubrum is one of the 

common trees of occurrence but is seldom of strong importance. 

Extensive sand deposits occur at the western end of Lake St. Peter, a 

former delta of the St. Lawrence and Richelieu Rivers. On the north 

shore at Lanoraie, Pointe-du-Lac, Joliette, Lorraine, Ste. Anne-des

Plaines and Pincourt sandy ridges parallel the present shore line of 

the St. Lawrence. Rere are found forest complexes of Pinus strobus, 

~ resinosa, Betula papyrifera, ~ populifolia, guercus rubra, 

Tsuga canadensis, Acer rubrum and Populus grandidentata. Extensive 

tracts of forest still ex1st on these ridges. The fine wind-b10wn or 

beach sands cannot be comp1ete1y c1eared because of grave erosion 

dangers. 

Not al1 of the driest stands are found on sand deposits. 

Depauperate hardwoods situated on 1imestone outcrop and dominated by 

Quercus macrocarpa with Ostrya virginiana, Carya cordiformis, and 

U1mus thomasi are found in Carleton County. At Jt. LaUE'ent de l'Ile 

d'Orléans, Montmorency County, drier hardwoods are dominated by 

Quercus rubra, with Ostrya virginiana, Acer saccharum and Betula 

papyrifera occurring as co-dominants. On the south shore of the St. 

Lawrence, at a height of 200 feet and overlooking the Quebec bridge, 

dry savanna-like stands of Pinus strobus, Quercus rubra, Pinus resinosa, 
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and Picea rubens are found on very shallow soila over bedrock, on the 

rim of the Chaudière basin. The type is frequent in the area on rocky 

ridge tops. 

At the edges of bogs, extensive sand plains have been deposited 

and sucb sites occur in Prescott, Champlain and St. Maurice counties. 

Both drier and wetter edaphic conditions may be found, depending on 

underlying drainage patterns. The drier sites may have savanna-like 

stands of a successional nature with Pinus strobus, ~ resinosa, 

Betula papyrifera, Populus grandidentata and Acer rubrum. Pinus 

banksiana i8 very rare in the study region and was encountered only as 

scattered trees in the St. Maurice Valley and at Constance Bay, Renfrew 

County. In bath locations it has apparently invaded the sand plains 

from the adjacent granites of the Canadian Shield. Pinus rigida is 

found only at Cairnside, Hunting40n County. A general feature of the 

driest sites of the region is the predominance of the coniferous 

element over the broad-leaved. 

Conditions of excessive moisture are present mainly in lowlan~ 

depressions or bottomlands which occur adjacent to the major river 

systems. Bottomlands owe their features to the topographie character

istics of river banks, particularly flood-plains, and are periodically 

flooded when they receive run-off waters in spring and in la te fall. 

Most of the water drains off relatively quickly and these sites are then 

dependent on precipitation during the rest of the season. Rich bot tom

lands can still be found along the upper St. Lawrence and Lower Ottawa 
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Rivers, in the vicinity of the Hochelaga Archipelago, along Rivière 

des Mille Iles where indus trial development has been slow, on the 

Richelieu River, the south shore of Lake St. Peter and along the shore 

line of Portneuf County. The predominant tree species in these bottom

lands is Acer saccharinum, although other species such as Quercus 

bicolor and Ulmus americana may achieve dominance on certain sites. 

Associated vith Acer saccharinum may be Fraxinus pennsylvanica, F. 

americana, Ul~ americana, Acer rubrum and Quercus macrocarpa. AlI 

these sites have alluvium deposited seasonally on heavily compacted 

clays. Although water does drain off vith the cessation of flood 

conditions, extensively inundated areas in certain stands may remain 

flooded longer and have a much less luxuriant ground-cover than else

where in the same stand. Bands of organic debris and alluvium, 

brought in by flood waters, frequently form indieating the fertilization 

proeess. Ice rubbing is also a phenomenon related to flooding and sub

stantiates the considerable depth of water as shown by scars on the 

tree trunks. These may occur to a height of 6 feet. Typical of 

bottomland~are widely spaced trees forming a cathedral-like aspect. 

Saplings are often very sparse in ~hese sites. Tree seedlings, 

although they may extensively cover the ground in early summer, seldom 

survive in quantity into the next season. 

In the Richelieu Valley, on Ash Island, quite near Lake 

Champlain, an unusual and luxuriant open-canopied and savanna-like 

bottomland"forest is dominated by Quercus bicolor. Ulmus americana 

and Quercus macrocarpa are also present. 
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Bottomland situations may also occur on second level terraces 

or higher flood levela which are less subject to flooding than lower 

terraces. Here, Acer sacchàrinum ia usually less important and Ulmus 

americana, Tilia americana, Fraxinus pennsylvanica, and Carya 

cordiformis are significant species depending upon the local situation. 

In Nicolet County and at the mouth of the St. Maurice River an unusual 

park-like forest, dominated byPopulus deltoides, occupies the lower 

flood level. 

Lowlands occur in depressiona which accumula te run-off waters 

from surrounding higher land. They are characterized by poor drainage 

generally due to impervious clays and hardpans. The water usually tends 

to stagnate and persists well into the growing season. Although Acer 

saccharinum is still an important element in lowland forest types, the 

Ulmus americana - Fraxinus americana community is predominant. Other 

trees occurring on these sites are Fraxinus pennsylvanica, ~ nigra 

and Acer rubrum. As with the bottomland formations there May be a 

marked absence of saplings and seedlings." In the very wet lowland 

sites pure stands of Salix nigra can be found, but are infrequent. 

The Dutch elm disease has decimated most of the white elm 

stands in areas in the southern parts of the study region and is 

slowly but surely progressing northward in the Central St. Lawrence 

Lowlands. The quantitative studies undertaken here have accumulated 

data on species composition in the elm and ash communities and this 

may well prove to be of use in comparing successional trends within 
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these stands. It may be possible to determine the manner in which 

Fraxinus americana or Acer rubrum or other species will replace the 

. declining Ulmus americana. 

Throughout the Central St. Lawrence Lowlands, bogs are found 

in situations of cooler microclimate and. of insufficient drainage. The 

dominant tree species of these sites are Picea mariana, Abies balsamea 

and Larix laricina, trees of boreal affinity. Although such forest 

types were not the subject of this investigation, these are stands in 

the related successional series which, although predominantly composed 

of hardwood species, nevertheless have a component of boreal trees 

present. At Yamachiche, St. Maurice County and at Brown's Gore, 

Argenteuil County, such forest types are frequent. These boreal tree~ 

species, Picea mariana, Abies balsamea and Larix laricina may achieve 

co-dominance vith Acer rubrum, Betula populifolia and Betula lutea. 

During a long period of settlement, much of the original 

forests of the Central St. Lawrence Lowlands have been cleared or 

modified and particularly the forests of the fertile remnants of the 

moist uplànds. Remuants of the natural, luxuriant mesophytic forests 

can still be found in s;cattered woodlots and in infrequent extensive 

tracts in Terrebonne, l'Assomption, Joliette and Berthier counties. 

These upland sites, on undulating terrain with optimum moisture 

conditions, support stands in which Acer saccharum is dominant. In the 

warmer southwestern part of the region, Carva cordiformis, Fagus 

grandfolia, yilia americana, and Carya ovata may be found with 
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Acer saccharum on mesic sites. In the cooler northern and western areas 

Tsuga canadensis, Fagus grandifolia, Acer rubrum and Betula lutea are 

found in similar fasbion. 

The mesic upland forests dominated by sugar maple have long 

been exploited for maple syrup production. In order to make this 

operation more productive, most sugar bushes have been managed to 

varying degrees. This has consisted mainly in "cerclage" which 

involves in extreme examples the eventHal removal of aIl other tree 

species to facilitate a complete dominance of Acer saccharum. Most 

saplings are removed to facilitate movement through the bush, with only 

a few left to replace older trees. The general picture of a heavily 

exploited sugar bush presents a park-like aspect with a buffer zone to 

adjacent fields and pastures. This zone is usually a remnant of the 

natural bush and i8 dominated by Acer saccharum with scattered 

occurrences of Fagus grandifolia, Ostrya virginiana, Ulmus americana or 

Quercus rubra. Sugar bushes are fairly weIl distributed within the 

study region, but the heaviest concentrations occur in Deux Montagnes, 

Terrebonne, l'Assomption, Berthier, Joliette, Verchères, St. Hyacinthe, 
" . 

Richelieu, Glengarry and Stormont counties. A problem resulted from 

the various levels of exploitation to which stands with Acer saccharum 

are subjected for sugar production. This was particularly true in the 

northern sections of the region. 

Considerable vegetational variation exists within the region. 

The forest types discussed thus far are generally quite widespread 
," 
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throughout the region and the major tree dominants are tolerant of 

a greater range of s01l moisture conditions. On the other hand. some 

forest types are quite local in their distribution and are much more 

dependent on specifie microclimatic situations or on minor topographie 

deviations. 

Thuja occidentalis 1s observed in both wetter sites (cedar 

swamps) and on drier limestone pavement. In Dundas, GlengarrYt 

Huntingdon, Vaudreuil and Soulanges counties pure stands of Thuja 

occidentalis occur. Cedar will also invade abandoned pastures where 

shallow soils occur over limestone bedrock. 

. Old field succession may also be dominated in initial stages 

by Betula ~opulifolia with progressive occurrence of Acer rubrum, 

Populus tremuloides or Tsuga canadensis. Water-logged sites, al der 

awales and willow carrs are invaded hy Populus tremuloides as the first 

tree species. Trees of minor importance in secondary succession trends 

are Ulmus americana, Populus balsamifera. Betula papyrifera, Fraxinus 

americana, Tsuga canadensis and Betula lutea. 



PREVIOUS STUDIES 

Many of the works dealing with the vegetation types of the region 

have, in most cases, included them asa part of a broader geographical 

consideration. In chronological order, early botanists dealt more with 

the flora rather than with the vegetation types. This is understandable 

because certain plants were important for their nutritive and medicinal 

values. Lumber was necessary for building and for fuel. These early 

works nevertheless have historical value. They describe the flora, the 

dominant tree species, the lesser trees, and the herbs and shrubs found 

during the exploration of new regions. 

In subsequent periods, the vegetation types are described and 

delimited on a continental and later on a more regional basis. Later 

detailed qualitative and quantitative studies analyze both broad and 

specific regional vegetation patterns. 

Major geological and palynological works have discussed the 

effects of recent glaciation and have outlined the chrono1ogical order of 

vegetation types in areas as they be~e free of glacial ice. (Lasalle 

1966, Lasalle and Terasmae 1968, Terasmae 1960). C1eonique (1936), in 

describing the development of the vegetation in terms of waves of 

invasion, emphasizes the importance of the innumerable lakes left by the 

receding Champlain Sea in the developing organization of the Laurentian 

"phytomosaic". 
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The first record of the f10ra and vegetation of the St. 
< 

Lawrence Lowlands was made by Jacques Cartier in 1535. After viewing the 

desolate and disappointing north shore of the Gulf, he came upon the rich 

alluvial areas of the St. Lawrence. " durant lequel temps, avons yeu 

et trouvé aussi beau pays, et terres aussi unyes que l'on sçauroit 

desirer, plaines, des beaulx arbres du monde, savoir: chaisnes, hourmes, 

noyers, pins, seddrez, pruches, frannez, boulx, saudres, oziers, et force 

vignes ••• " (Biggar, 1924). 

Rousseau has made important contributions to the anthropography 

of Eastern Canada and has discussed the relationships of the various 

peoples to the land and to the forests. "The various peoples who have 

successively inhabited this forest, have either used it as members of 

the bio-sociological unit or tried to modify its ecology depending on 

their traditional cultures." (Rousseau, 1962). The Red-ochre man, 

Algonkian forest hunters, and Iroquoian agriculturalists and hunters 

lived in and in harmony with the natural environment. The colonists saw 

the forest as an enemy. Land clearance was a necessity for agriculture, 

travel and settlement. One and a half centuries were spent clearing the 

land, and the previous century for fur-trapping. In the late l700's and 

early l800's, the final ravage of the forests took place. Albion (1926) 

gives a detailed account of the historical aspects involved. lndis-

criminate cutting of pine and oak on the plain left little of the 

original vegetation standing. What did remain was on land unsuitable for 

agr~culture. 
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"To these agricultural forest reserves belong the 
maple groves of which Canadians are so proud. This 
timber wealth occupies the poorest or most rocky of 
soils, those most unsuitable for agriculture ••• 
The woods are sometimes iso1ated or sometimes grouped 
1ike those extending from Terrebonne to Berthier and 
they are the 1ast vestiges of the mighty forest that 
formerly covered the Central plain of the St. 
Lawrence. Here were once the most beautiful forests 
of pine, spruce, and cedar, also of oak, e1m, ash, 
beech, cherry, maple, and other woods." (Chapais, 1914) 

By the end of the 19th century numerous botanists, including . 

Ka1m, Michaux, Ho1mes, Torrey, Gray and Macoun, had presented descriptive 

accounts of the flora encountered on numerous expeditions. Merriam, by 

1898, had divided the continent into life zones. His Boreal Zone in-

eluded the province of Quebee and was subdivided into Arctie, Hudsonian, 

and Laurentian regions. The latter includes the study area, eharacterized 

by eoniferous and mixed forests. 

In the ear1y 1900'8 numerous works were published in whieh 

various forest regions were delimited. Frothingham (1915) described the 

Northern Hardwood Forest Region as co-extensive with the geographieal 

range of yellow bireh, and considered Betula lutea, Pinus strobus and 

Tsuga canadensis as the most characteristie species, and Ae~ saeeharum 

and Betula lutea as the most characteristie hardwoods. Ab-Yberg 

(1933), noting physiographic differences, subdivided 

, . 
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the province on the basis of both climate and forest. His f~fth region 

was the St. Lawrence River Plain, and is more or less co-extens~ve with 

the area of study. 

The Hemlock-White Pine-Northern Hardwood Region of N~cbols (1935) 

is more or less co-extensive with Frothingham's Northern Bardwoods 

Region. He considers the conifer-hardwood region as a tens~on zone in 

which various elements from both the deciduous and boreal forests meet, 

but yet one which may nevertheless be independent, having DOst of the 

species" of the climax forest with centers of distribution e~tber within 

the region or to the south of it. He decided that Pinus strobus and 

Pinus resinosa form but minor constituents in the climax. 

Blanchard (1935), while discussing in depch both tbe pbys~ca1 and 

human geography of French Canada, describes the history of colon~zation 

and sorne aspects of the vegetation and agriculture. Of the area to the 

south of Lake St. Peter he says: 

"Ce"tte forêt, c'est déjà un royaume des arbres à 
feuilles caduques, en flèches ici vers le Nord-Est. 
On y trouvait des plantes à affinités méridionales, 
noyers, chênes, inconnus ou à peu près dans la 
région de Québec; Bouchette en 1815 signale la 
présence de chênes et hickorys sur les bords de la 
Yamaska, avec des platanes et des hêtres. Trop 
exploités, les premiers ont disparus; les ormes, 
les frènes, les platanes, ne sont plus guère des 
essences forestfères mais des arbres dispersés au 
long de ruisseaux ou de chemins. Ce sont aujourd'bui 
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les différentes variétés d'érables, les hêtres, les 
merisiers, les tilleuls, les bouleaux, qui consti
tuent la grande masse des 'bois francs'. Avec eux 
on trouve des conifères, le Pin blanc fréquent sur 
les sables, le sapin et l'Epicéa et dans les lieux 
humides le mélèze, l'épinette noire, le cèdre. 
Affectionant chacun des sols variés, secsou mouillés, 
compadœou légers, ces arbres étaient partout, 
garnissaient entièrement le sol." 

Marie-Victorin (1935), in the first complete work on the 

Laurentian flora, included the study region in a triangle formed by 

Ottawa, Quebec City and Lake Champlain. The western end of this triangle 

consists of weIl worked over soils on whicha deciduous forest with Acer 

rubrum, Carya cordiformis, Carya ovata, Fraxinus pannsylvanica, Quercus 

rubra, Quercus macrocarpa, Tilia americana, and Ulmus americana has 

become established. A large part of this section is covered by sand 

beds, especially in the vicinity of Lake St. Peter. "On y trouve des 

formations pures de Pinus strobus ••• et de Pinus banksiana, des 

formations de Betula populifolia ••• ; des formations mixtes de Pinus 

resinosa et de Populus grandidentata." 

Halliday (1937), considering floristic, physiographic, edaphic 

and climatic factors together, divided the forests of Southern Quebec and 

adjacent Ontario into a Boreal Forest Region and the Great Lakes - St. 

Lawrence Region. The latter, "compressed and fragmented by boreal in-

'V'asion in glacial times, shows northern coniferous trees with broad-

leaved trees which are almost exclusively in the Southern Deciduous Forest 

of Quebec." Certain authors disagree as to the extent of the Boreal 
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Forest. Dansereau (1959) recognizes no Mixed Forest and considers the 

Boreal Forest bordera on the Deciduous Forest. Rousseau (1952) 

recognizes an extensive mixed Conifer Hardwood zone between Coniferous 

and Deciduous forest zones. 

Within Halliday's (1937) Upper St. Lawrence Section: 

"the general character of the tree coyer is broad 
leaved, there is a fair representation'of coniferous 
growth, which, previous to settlement, was probably 

, more extensive. The dominant association is made 
up of ••• sugar maple and beech, together with small 
quantities of yellow birch, white elm, red maple, 
basswood, white ash, (northern) red, white, and bur 
oak, and large-toothed aspen, with local occurrence 
of rock elm and blue beech. In the immediate river
valleys there is some local distribution of butternut, 
cottonwood, and slippery elm, with intrusions, up 
the Champlain Valley,. of shellbark hickory. Within 
the general association are patches of hemlock, white 
spruce, balsam fir, and sorne white pine; and on the 
light soils an association of white and red pine, now 
as second growth stands, is relatively common. In 
the poorly drained depressions small areas of either 
tamarack, Eastern white cedar, and black spruce, or 
black ash are found, and clumps of cedar are often 
characteristic of poor stony sites. After fires 
second growth stands of aspen, mainly large-toothed, 
and white birch with balsam fir and white spruce are 
often found." 

The mixed forest of the lower St. Lawrence Section portrays a 

very northern influence. Here: 

"the principal association is made up of sugar maple, 
hemlock, white pine, and yellow birch with considerable 
balsam fir and white birch and scattered white spruce -
the last three aIl Boreal species. In the above are 
distributed sorne silver maple, (Northern) red oak, beech, 

• 
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white ash, butternut, red pine and white elm. Aspen 
and white birch are relatively common after dis
turbances; cottonwood and red maple are found on 
river-banks, and swamps are composed of both black 
asb and black spruce with cedar." 

Surprisi~gly, no mention i8 made of wire birch, Betula populifolia, which 

today is present as a major species over extensive areas. 

Numerous authors have written about the floristic composition of 

the forests of various regions of the province. "Raymond (1950) follows 

essentially the same phytogeographical plan as Marie-Victorin. His 

Laurentian section is divided into eighteen sub-provinces, of which the 

Ottawa Valley, the alluvial plain of the St. Lawrence, the Richelieu 

Valley, and the Hochelaga Archipelago make up the study region. The 

distribution of common and rare plants in a1l sections is discussed and 

nortbern limits and invasion paths are described. The most characteristic 

arboreal e1ements of the Low1and Plain are Acer saccharum, Acer 

saccharinum, Carya ~, Quercus a1ba, Quercus bicolor, Quercus 

macrocarpa, among others. He draws attention to the impact of man on the 

environment" by agricultural practices: 

"L'Honnne s'est installé dans cette partie du pays 
depuis plusieurs siècles. L'agricultur~ l'élevage 
sous toutes leurs formes y sont intenses et la flore, 
en raison de l'activité humaine, a une forte allure 
européenne, surtout dans les lieux ouverts. Les bois 
que la hache ou le feu ont respectés conservent seuls 
la flore primitive, avec les abords immédiats des cours 
d'eau, les marécages et les tourbières." 
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Villeneuve (1946) stresses the importance of climate in con

tro11ing patterns of forest vegetation. His Upper St. Lawrence Region is 

the warmest, with a longer frost-free period and light summer precipi

tation. The milder climate of the Upper St. Lawrence Regionhas permitted 

certain tree species to invade and to establish themselves on a local 

scale. The more temperate Lower St. Lawrence Region ref1ects the 

influence of coniferous forest species on forest composition. However, 

Quercus rubra, Fagus grandif01ia,Fraxinu8 ameri'cana", Jug1àn"s" citièrea, 

Popu1us de1toides, and Populus balsamifera are still present due to the 

overal1 warmer climate of the Hardwood Forest Region. 

Braun (1950) agrees with Nichols (1935) and emphasizes the trans~ 

itiona1 nature of the Northern Conifer-Hardwood Region between the 

Boreal Forest complex to the North and the Beech-Maple complex to the 

South. Whereas Ha1liday (1937) equated his regions with the climatic 

c1imaxes of Clements ~936), Rowe (1959), in his revision of the forest 

classification, described each section in terms of the major tree species 

of the predominant forest type. His classification of the Hardwood 

Forest Region is now based on the greater representation of broad-1eaved 

species rather than on the absence of conifers. 

In anticipation of the St. Lawrence Seaway project, Dore and 

Gi11ett (1955) conducted a rapid survey of the flora and forest vegetation 

of some 8,000 acres that were to be f100ded in the area between Cornwall 

and Prescott. On1y original or near original sites weresought out and 
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described. On poorly drained sand white pine, red maple, red oak, 

white birch and black cherry were present. Acer saccharum, Fagus 

grandifo1ia, Ti1ia americana, Betula lutea and Pinus strobus grew on 

slopes with better drainage. Wetter woods were sites for Ulmus 

americana, Fraxinus americana, Acer rubrum, Tilia americana and Pinus 

strobus. Second-growth woods were composed of Betula populifolia, Ulmus 

americana, Fraxinus amerieana, Aeer rubrum and Amelanehier~. With 

the formation of Lake St. Lawrence, due to ·the Seaway Projeet, an 

important segment of the vegetation of wetter sites has disappeared. 

A few stands were studied quantitatively before the area was 

inundated. Putnam and Chapman (1966), in studying the physiography of 

Eastern Ontario, noted the major trees found in eaeh geographieal area. 

They describe hardwoods with maple, oak and pine; ridges with pine, hard 

map1e, beeeh and burr oak; and poorly drained sites and swamps with elm, 

ash, soft maple, white eedar, swamp oak, basswood and wil10w. 

In addi~ion to these general and well-presented floristie and 

phytogeographiea1 treatments, syneeologiea1 studies were condueted by 

Dansereau (1943, 1946, 1959) and Grandtner (1966). These eeo10gieal 

studies were based on field data eolleeted using the methodo10gy of the 

Zurich-Montpellier Sehool, described in Braun-Blanquet (1932) or an 

-adaptation of it. Havi~g eneountered 346 speeies in 186 stands studied, 

Dansereau (1943) deve10ped an index value for eaeh species based on the 

life-formp-pereentage presence, reaetion to light and humidity, and 
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fidelity to the maple grove. These values are considered to delimit 

typical stands that could be included in the association chart and bio

logica1 spectrum of the ACERETUM SACCHAROPHORI association. A paper on 

succession patterns of all associations found within the region and 

leading to what was considered the climatic climax, ACERETUM SACCHAROPHORI 

LAURENTIANUM association, vas later presented (Dansereau, 1946). Finally, 

Dansereau (1959) published a synoptic list of the principal plant 

associations of the St. Lawrence Valley. Within the study region, 30 

forest'associations are named, of which there are 12 types of maple 

forest. The region under study is co-extensive with the maple forest 

(érablière) surrounded by Northern Bardwoods (bois francs nordiques) of 

which certain isolated areas impinge upon the former. A few associations 

are of interest. ACERETUM SACCHAROPHORI TSUGOSUM, characteristic of the 

Great Lakes - St. Lawrence Region, i8 considered the climax formation for 

the Northern Hardwoods. Nichols (1935) considered it the key association 

for the region. The BETULETUM POPULIFOLIAE association is mentioned as 

a very common subclimax in the sandy areas of the fluvioglacial deposits 

of the St. ~awrence. lt is an early invad~r of dunes and fields on sand. 

In wetter areas it will occasionally occur vith Thuja occidentalis and 

has been known to occur on peat deposits vith improved drainage. PINETUM 

BANKSIANAE is a subclimax in the Canadian Forest, the Taiga and the 

Northern Hardwoods. These "jack pine 'barrens' are frequent on the dry, 

fIat, sand plains of the north and have two extensions to the south: at 

the mouth of the St. Maurice River on undulating sand plain bordering 

Lake St. Peter and on the quartzite hills of Kamouraska County near Ste.-
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Anlle-de-la-Pocatière." (Dansereau, 1946). 

THUJETUM OCCIDENTALIS is an association of trees growing 

densely, casting deep shade and excluding all other vegetation. This 

association may be found on wetter sites or on dry schistose or 

calcareous slopes where it has invaded old fields. 

Finally, ACERETUM SACCHAROPHORI is, hypothesized as a climax 

swarm for the Central St. Lawrence Lowlands. Twelve variants, of which 

four are related to human intervention, are considered to lead to 

ACERETUM SACCHAROPHORI LAURENTlANUK, the climatic climax. 

In the most recent contribution, Grandtner (1966) discusses the 

forest vegetation of southernQuebec emphasizing the physical environ-

ment, geography, geology, climate and soils. The floristic aspects and 

extent of the forest types in the phytogeographical ensemble, their 

regicnal character, composition, structure, dynamics and relation to 

edaphic fa~tors are carefully discussed. Boreal Forest and Deciduous 

Forest are treated as the two forest formations in Quebec province below 

o 50 latitude. He places the study region within the Deciduous Forest 

belt where he describes l'érablière à caryer (hickory-maple forest), 

llérablière laurentienne (Laurentian maple forest), and llérablière à 

bouleau jaune (yellow birch-maple forest). The first two groups occupy 

the Central Lowland Plain. The hickory-dominated maple bush i8 

situated along the valleys of southwe8~~rn Quebec and extends eastward 

.J 
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to Lake St. Peter. Due to extensive land clearance in that part of the 

province, only small remnants now existe In this type of formation one 

finds ~ saccharum, Fagus grandifolia, and specifically Juglans cinerea, 

Carya ovata, and Carya cordiformis. In certain situations Fagus 

grandifolia may be replaced by Aeer nigrum. 

The eastern half of the plain is dominated by the Laurentian 

Maple Bush. The climax formation is dominated by Acer saccharum with 

Fagus grandifolia, Ostrya virginiana, Tilia americana, Juglans cinerea 

and Tsuga canadensis. Not present in this formation are Carya ovata, ~ 

cordiformis, Quercus macrocarpa, Carpinus caroliniana and Acer rubrum. 

Depending on edaphic factors, it is possible to find Ulmus americana and 

Fraxinus nigra on wetter sites and Quereus rubra on drier sites. Fagus 

grandifolia may dominate on certain isolated sites, an example of which 

1s foundon l'Isle d'Orléans. In this eastern section younger trans

itionsl forests occur and are represented by Populus ~remuloides, 

Betula populifolia and Acer rubrum. Across the Lowland Plain compositional 

complexity 9f the forest gradient is thought to trend latitudinally but 

from southwest to northeast and also altitudinally. 



A) FIELD METRODS 

Stand Selection: 

METHQDS 

During two consecutive field seasons of investigating the 

forest vegetation of the Central St. Lawrence Lowlands, a large amount of 

descriptive information conceming regional topography, soil type distri

bution, regional and local forest vegetation groupings and patterns of 

vegetational succession was amassed. The limits of the study region were 

in the main determined by change in the type of bedrock and by the 

changes in topography which accompanies them. AIl of the stands studied 

occur at elevations below 450 feet and this in tum, with minor 

exceptions (Rigaud and Oka), is the elevation of the Paleozoic

Precambrian contact. The study region is approximately triangular in 

shape with the Precambrian region forming the northern (Renfrew to 

Quebec) and western (Renfrew to Brockville) limits. The southern 

boundary is clearly delimited by the Appalachian Foothills on the 

Eastern Quebec Uplands. 

Stands of forest vegetation were selected·to represent regional 

and local vegetation types and to include as broad a geographical 

coverage as possible. These stands were required to be relatively homo

geneous in composition of major tree dominants and general physiognomy 

and uniform in relation to the prevailing environmental conditions. 
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Stands generally were 5 to 10 acres in size and had not been disturbed 

through severe or recent fire, logging or grazing. 

Collection of Field Data: 

Complete arboreal, shrub and herb presence was tabulated on 

previously prepared lists (samples of a11 data sheets are included in 

Appendix 2). General characteristics such as geographical location, 

topography, degree of slope, direction of exposure and natural or human 

disturbances were noted on the stand record sheet. Where the study area 

was encompassed by more extensive forest vegetation, the major tree 

dominants within this broader area were noted for further reference. 

The location of the 141 stands studied is given in Figure 1. The name 

and major tree dominants of each stand are given in Appendix 1. 

The Quarter Method of Curtis (1959), used extensively at the 

Plant Ecology Laboratories of McGill University and Erindale College, 

University of Toronto. was used to measure the composition of the 

arboreal and sapling strata in each stand. When the boundaries of the 

study area had been determined, thirty (30) random points were recorded. 

In sorne cases fewer points were recorded. particularly in less 

frequently encountered forest types or in interesting stands of restricted 

size. Stands of this composition could then be included to provide a 

more complete picture of forest composition. 

All individuals with d.b.h. (diameter breast h~ight) greater 



Figure .1: 

Location of the 141 Northern Conifer-Hardwood stands studied 

within the Central St. Lawrence Lowland Plain of Ontario 

and Quebec. 
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Figure 2: 

Location of the 141 Northern Conifer-Hardwood stands studied 

within the Central St. Lawrence Low1and Plain of Ontario 

and Quebec. (en1arged sca1e) 
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than 4" were considered as trees, those between 1" and 4" d.b.It. as 

saplings, and those individuals with d.b.h. less than 1" as seedlings. 

A group of species found throughout the region does not regularly conform 

ta these size categories. Acer spicatum, ~ pensylvanicum, Amelanchier 

~, Carpinus caroliniana, and Crataegus ~ do not consistently 

attain tree size and were only considered as trees and/or saplings if an 

individual within a particular stand attained tree size. At every other 

point herb. tree seedling and shrub presence was' taken within a meter 

square quadrat. At every tenth point soil descriptions of Ao, Al, A2, 

B and if possible C layers were recorded and colorimetric pH measure

ments of aIl Al layers were taken. Samples of these layers were 

collected together and later air-dried for laboratory analysis. 

Wnen the sampling was completed, an assessment of the moisture 

conditions of the site was made. In this regard topographic position, 

general physiognomy and observed soil characteristics were of assistance. 

B) LABORATORY PROCEDURES 

Herbarium Specimens: 

In the field, voucher specimens of difficult and unidentifiable 

plants as weIl as representative species were collected. Over 2,500 

specimens and duplicates have been deposited in the McGill College 

Herbarium and in the Plant Ecology Laboratory Herbarium, Erindale 

College. AlI specimens were identified or revised with the help of 

numerous authorities for difficult taxa. The nomenclature presented 



-44-

fo110ws Gray's Manua1, 8th edition (1950). A11 specimens thus identified 

were compi1ed and used in annotating the stand data sheets. 

Soi1 Samp1e Ana1ysis: 

The soi1 samples were air-dried and passed through a 2mm. sieve 

in preparation for analysis. Using techniques outlined by Maycock (1963) 

the water retaining capacity (WRC) was determined. Al1 samp1es were 

fina11y sent to the Quebec Soi1s Laboratory, Ste. Anne de la Pocatière, 

where analyses for acidity (pH) and important minera1 and organic content 

were comp1eted. 

Ana1ysie of Vegetation Data: 

Quantitative information obtained for trees and sap1ings was 

converted to density - frequency - dominance (D.F.D.) values (Curtis and 

Mc Intosh, 1951). Relative density is the number of individua1s of one tree 

species expressed as a percentage of the total number of individua1s of 

a1l species recorded. Frequency was ca1cu1ated as a percentage of points 

at which a species was recorded. Relative frequency i5 the frequency 

value expressed as a percentage of the sum of frequency values for all 

species. Relative dominance is the sum of basal areas of one species as 

a percentage of the sum of basal areas of aIl species. The combined 

D.F.D. value constitutes the Importance Value, the sum for a11 species 

. in a stand being 300. 

AlI tree-to-point distances were averaged and subsequent1y 

squared to ob tain the average area occupied by a single tree in the 
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stand. When this area is divided into Fhe square-foot area of an acre 

(43,560), one obtains the number of trees per acre. The absolu te 

dominance of trees per acre was calculated by multiplying the number of 

trees per acre by the average basal area per tree. 

The relative density for tree saplings. as weIl as the number of 

saplings per acre, was determined using similar methods applied in 

analyzing the tree data. The percentage occurrence of herbs, shrubs, 

and tr~e seedlings in meter square quadrats provided a frequency value. 



Preliminary Analysis: 

RESULTS 

TREE STRATUM 

The basic quantitative data for 141 stands, including a total 

of 54 tree species, was summarized as shown in Table 4. lt provides a 

cursory impression of regional forest composition and of the relative 

importance of each species and its contribution to the character and 

structure of the forests of the Central St. Lawrence Lowlands. 

The g~neral occurrence of the tree components of the regional 

forest complex is shown by the number of stands of occurrence, or 

constancy. Not one species is of such importance as to occur in more 

than 75% of stands studied, and only 6 species occur in more than 50% 

of the stands. These ar.e Acer rubrum, Ulmus americana, Acer saccharum, 

Betula lutea, Tilia americana and Fraxinus americana with constancy 

values of 73, 58, 57, 55, 53, and 53 respectively. Fifteen species 

occur in 25 to 50 percent of stands, whereas 31 species have constancy 

values less than 25%. 

Although the constancy values portray the widespread or narrow 

ecological tolerance of:species, other significant values show that more 

relevant relationships may exist between and within forest communities. 

The average importance value shows the level of influence attained by 



Table 4: 

Summary of quantitative data for 54 tree species in 141 stands 

of the Northern Conifer-Hardwood Forests of the Central St. 

Lawrence Lowlands. 

1 , -



SUMMARY OF QUANTITATIVE DATA FOR 54 TREE SPECIES IN 141 STANDS OF THE 
NORTHERN CONIFER-HARDWOOD FORESTS OF THE CENTRAL ST. LAWRENCE LOWLANDS 

Stands of No. of Stands 
Species Occurrence Constancy Average I.V. Maximum I.V. Leading Dominant 

Ables balsamea 55 39 5 122 2 
Acer negundo 1 1 
Acer nigrum 13 9 1 26 
Acer pensy1vanicum 24 17 15 
Acer rubrum 103 73 48 240 27 
Acer saccharinum 32 23 17 280 10 
Acer saccharum 81 57 39 235 28 
A1nus rugosa 2 1 3 
Ame1anchier arborea 13 9 12 
Amelanchier laevis 5 4 9 .. Betula lutea 77 55 5 43 
Betula papyrifera 62 44 4 69 
Betula populifolia 45 32 15 283 8 
Carpinus carollniana 23 16 5 
Carya cordiformis 40 28 '4 93 2 
Carya ovata IS 11 2 83 
Ce1tis occldenta1ls 2 1 10 
Crataegus spp. 15 11 11 
Fagus grandifo1ia 67 48 13 189 4 
Fraxinus americana 74 53 8 121 1 
Fradnus nigra 44 31 5 104 1 
Fraxinus pennsylvanica 35 25 7 98 
Jug1ans clnerea 25 18 1 24 
Larix 1ariclna 13 9 2 103 
Ostrya virginiana 60 43 7 113 1 
Picea g1auea 43 31 2 30 

.Pieea mariana 5 4 48 
Pieea rubens 9 6 1 31 

c 



Stands of No. of Stands 
~ec1es Occurrence Constancy Average X.V. Maximum I.V. t!!ading Dominant 

Pinus resinosa 8 6 4 140 3 
Pinus rigida 1 1 2 294 1 
Pinus strobus 47 33 16 241 10 
Populus balsamifera: 14 10 1 69 
Populus deltoides 4 3 
Popu1us grandidentata 28 20 2 50 
Popu1us tremu10ides 41 29 Il 234 8 
Prunus pensylvanica 33 23 1 42 
Prunus serotina 46 33 2 64 
Prunus virginiana 4 3 3 
Pyrus americana 3 2 
pyrus aucuparia 2 1 
Pyrus deeora 2 1 
Quereus a1ba 5 4 1 70 
Quercus bicolor 10 7 2 234 1 
Quereus macroearpa 27 19 3 122 2 
Quereus rubra 46 33 10 160 6 
SaUx alba 1 1 12 
SaUx nigra 7 5 '3 292 2 
SaUx spp. 3 2 24 
Thuja occidentalls 46 33 9 300 4 
Tilla americana 75 53 11 106 2 
Tsuga canadensis 65 46 14 212 7 
Ulmus americana 82 58 20 185 10 
Ulmus rubra 20 14 2 37 
Ulmus thomasi 5 4 2 98 1 

c 
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eacb arboreal component witbin the general forest canopy on a regional 

basis. The maximum importance value indicates the ability of each tree 

species to attain a degree of purity in any one environmental situation. 

Acer rubrum, Acer saccharum andUlmus americana have average importance 

values of 48, 39, and 20 respectively. These species have the mose 

widespread influence. Other species with lower average importance values 

have either a local distribution pattern or depend on more exacting 

habitat and environmental factors. lt is"quite useful to consider botb· 

constancy and average importance values together in attempting to show 

the relative influence of each species and its contribution to the 

overall make-up of regional forest composition. 

Acer rubrum is an overall important forest component. lt 

domina tes 27 of 141 stands with a constancy value of 73, an average 

importance value of 48 and a maximum importance value of 240. Acer 

saccharum is more restricted to optimum edaphic conditions with a 

constancy of 57 and an average importance value of 39. This tree 

species nevertheless dominates in 28 stands and has a maximum importance 

value of 235. Ulmus americana, the third species of importance in the 

Eastern St. Lawrence Lowlands, achieves dominance in only 10 stands. lt 

has a constancy of 58, an average importance value of 20 and attains a 

maximum importance value of 185. As a result of looking at both 

.constancy and average importance values, it is seen that certain tree 

species of broad ecological distribution are not able to achieve 

dominance nor are able to exert any major influence on forest composition. 
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Species with high constancy values may have very restricted influence on 

stands of occurrence. Betula lutea, Tilia americana, and Fraxinus 

americana show broad ecological amplitude with high constancy values of 

55, 53, and 53 respectively, but are of minor importance in specifie 

stands or in regional forest types. Betula lutea, a species of more 

northern and higher altitudinal distribution, is found on sites of dis

turbance within the study region, and has seedlings that will only 

germinate on mineraI soils. Tilia americana and Fraxinus americana have 

low average importance values of Il and 8 respectively and attain 

dominance in two and one stands respectively. These trees May be re

stricted ecologically by strong competition of such species as Acer 

saccharum, Ulmus américana and Acer rubrum. 

Acer saccharinum, Pinus strobus, Betula populifolia, Tsuga 

canadensis, and Fagus grandifolia appear to be limited by specific 

edaphic factors. On a regional basis, they will occur as co-dominants 

with the more widespread spec~es mentioned. Within a particular habitat, 

these species may attain high maximum importance values to the point of . 

forming pure stands. These species were found to domina te in 10, 10, 8, 

7, and 4 stands respectively. 

Betula populifolia and Populus tremuloides are important 

secondary successional species within the forest vegetation of the 

Central St. Lawrence Plain. They are not widespread in their ecological 

distribution and have low constancy values of 32 and 29 respectively, 
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although they have recorded maximum importance values of 283 and 234 

respectively and may domina te over extensive areas. 

The data for aIl stands has been summarized in terms of leading 

dominant status. Of the 54 tree species~ 23 were dominant in at least 

one stand. Of these~ 6 were dominant in only one stand, whereas 4 species 

were dominant in only 2 stands. AlI stands were evaluated on the basis of 

the 5 leading tree species, in arder of decreasing importance. Seventy

six different combinations of the first two leading dominants were 

found to occur within aIl types studied. Acer saccharum - Tilia 

americana was the MOst frequent combination of leading dominants and was 

found in 7 stands. Tsuga canadensis - Acer rubrum occurred in 6 stands. 

One hundred and twenty different combinations of the first three leading 

dominants were found, and of these oo1y Acer saccharinum - Fraxinus 

pennsylvanica - Ulmus americana and Betula populifolia - Acer rubrum -

Populus tremuloides occurred three times each. 

Coniferous trees of the forests of the Central St. Lawrence 

Lowlands have a lesser degree of importance than deciduous species and 

attain dominance in only 27 stands. Based on constancy values Tsuga 

canadensis (46), Abies balsamea (39), Pinus strobus (33), Thuja 

occidentalis (33) and Picea glauca (31) are the most important of the 10 

coniferous species encountered. Tsuga canadensis and Abies balsamea 

have relatively high constancy values, but Pinus strobus, Tsuga 

canadensis and Thuja gccidentalis are the species with highest average 

importance values of 16, l4~ and 9 respectively. 
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Moisture Gradient Analysis: 

Soil moisture has proven to be of primary importance in the 

formation of plant communities (Curtis 1959, Maycock and Curtis 1960, 

Maycock 1963). Certain factors re1ating to soi1 moisture were observed 

in the field while col1ecting quantitative data on these forest communi-

ties. Forest types situated on excessively drained steep slopes, on 

elevated sandy beach deposits and on areas of bare outcrop or shallow 

soils over bedrock could be considered as dry extremes for the study 

region. Bottomlands and lowlands, at varying periods of the year, are 

affected by standing water and could be classified as a wet type. 

Gradations exist between these extremes and by careful examination of 

various forest types found, five moisture categories were established. 

Of the 141 stands analyzed, 13 were designated as dry, 31 as dry-mesic, 

26, 45, and 26 as mesic, wet-mesic, and wet respectively. 

Stands so grouped according to moisture features could then be 

examined for their compositional components. Percent presence or con

stancy and average importance values were calculated for each tree species 

for all moisture categories. A detailed description of these calculations 

is shown in the section on methods. Constancy indicates the ability of 

an individual species to exist within each segment of the soi1 moisture 

gradient. The average importance value shows to what extent within each 

moisture segment a species can dominate or find expression. 
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This procedure i1lustrated that each species attains optimum 

importance in a particular moisture segment. Not one species occurs uni

form1y throughout the moisture gradient of forest conditions. In certain 

cases a tree species will occur at one extreme, or may be widespread, but 

it will still attain an optimum in one segment of the moisture gradient. 

Table 5 presents both constancy and average importance values for a11 tree 

species found within the study region. This Table has been organized to 

range from those tree species exc1usively present in dry situations to . 

those exclusively present in wet situations. A pattern of gradations 

results from maximum occurrence .of one species at one extreme, to those 

species with b~oad amplitudes of tolerance, to those with major occurrence 

at the other extreme. 

Various species are limited ta certain moisture conditions and 

this is best shawn for the dry and wet segments. Figure 3 illustrates 

that Pinus strobus, Pinus resinosa, and Quercus rubra show strong 

ecologica1 dominance on dry sites, with average importance values of 79, 

43, and 45 respective1y. Pinus rigida was found in on1y a single 

specia1ized site within the central St. Lawrence Lowlands. Pinus resinosa 

is present in stands of an extreme1y dry character on wind-b10wn or beach 

sand. The incidence of previous fire in stands dominated by Pinus resinosa 

18 high. Pinus strobus and Quercus rubra, on the other hand, are not sa 

restricted. Pinus strobus has a wide amplitude of to1erance and 1s al sa 

found to a 1imited extent on wet sites. lt has average importance values 

of 79, 29, 2, 6, and 0, while constancy values are 85, 35, 23, 36, and 11 
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Table 5: 

Percent presence and average importance values for a11 tree 

species for segments of the soi1 moisture gradient. 

1 
j 



PERCENT PRESENCE AND AVERAGE IMPORTANCE VALUES FOR ALL TREE SPECIES FOR SEGMENTS OF 
THE SOIL MOISTURE GRADIENT 

Percent Presence Average Importance 

D DM M ~.~w_ D DM M WM W 

P1nus r1g1da 8 22.6 
Amelanch1er 1aevis 39 0.7 
Pinus resinosa 62 42.9 
Quercus a1ba 31 3 9.1 0.1 
Pyrus decora 8 3 
Ulmus thomasi 8 10 2 2.3 5.0 0.1 
Ulmus rubra 15 16 23 16 0.4 2.4 2.5 1.4 
Acer pensy1vanicum 31 36 15 11 1.2 0.2 0.1 
Ostrya virginiana 39 68 92 22 9.1 17.9 9.3 0.8 
Popu1us grandidentata 69 23 23 13 8.4 2.4 2.4 1.0 
O'Fagus grandifolia 69 58 92 36 0.5 29.5 23.5 5.0" 
Quercus rubra 77 52 38 22 45.1 11.9 9.0 5.3 
Pinus strobus 85 36 23 36 12 79.2 29.2 2.3 5.9 0.5 
Betu1a papyrifera 69 45 31 44 42 6.4 7.7 1.5 3.7 0.8 
Crataegus spp. 31 10 11 12 0.1 0.4 
Prunus pensy1vanica 23 29 . 23 24 15 2.0 1.1 1.7 0.6 
Prunus serotina 23 39 50 36 8 0.2 0.9 6.8 2.0 
Picea rubens 15 10 7 4 2.2 0.2 1.2 0.2 
Carya ovata 15 7 19 11 4 2.0 1.4 1.4 2.3 
Tilia americana 31 " 65' , 96 ' 44 23 1.3 10.2 28.4 10.5 1.5 

, Acer saccharum 62 77 100 47 8 10.2 64.9 118.9 4.3 
Tsuga canadensis 62 58 50 49 15 10.5 13.7 8.8 25.2 0.1 
Abies ba1samea 54 39 23 44 39 3.3 6.4 1.4 6.2 4.9 
Fraxinus americana 23 68 81 40 42 2.1 12.0 10.8 9.1 3.5 
Betula lutea 15 55 89 60 31 4.0 6.1 8.2 1.8 
Picea glauca 31 42 8 38 27 2.3 0.5 2.9 1.4 
Betula populifo1ia 31 29 8 49 31 6.5' 1.8 32.3 21.3 

L 



D DM M lm W D DM 'H lm W 

Popu1us tremuloides 39 23 4 40 39 0.6 6.1 23.4 9.S 
Thuja occidentalis 46 26 12 42 39 8.1 0.1 18.1 8.0 
Acer rubrum 92 55 65 82 77 20.1 41.1 42.4 71.8 35.6 
U1mus americana 23 48 62 58 85 1.3 6.6 9.2 20.4 57.7 
Carya cordiformis 8 36 58 27 4 3.9 5.3 1.5 2.3 
Juglane cinerea 8 19 38 13 8 ' - 1.8 1.8 0.3 
Quereus maeroearp~ 8 29 4 22 23 9.3 1.5 0.0 3.5 1.4 
Picea mariana 8 7 4 0.1 1.8 
Amelanchier arborea 16 4 16 0.1 0.4 
Aeer nigrum 7 19 11 4 0.1 1.4 1.5 
Carpinus caro1inians 10 23 24 12 0.2 0.1 
Larix laricina 3 16 19 0.8 2.7 5.6 
Populus balsamifera 7 9 31 1.6 3.1 
Fraxinus pennsylvanica 10 15 27 62 0.6 0.1 7.1 23.9 
Fraxinus nigra 3 35 38 65 0.1 1.9 6.0 12.7 

" Acer saccharinum 15 24 6S 0.3 10.8 73.4 
Celtis occidentalis 4' 0.3 
Pyrus amerieana 4 4 
Prunus virginiana 4 8 0.1 0.1 
Quereus bicolor 4 31 0.6 10.0 
Populus deltoides 2 12 
,SaUx nigra 23 17.4 
SaUx spp. 12 1.4 

, Pyrus aucuparia 8 
Alnus rugosa 8 0.2 
SaUx slba 4 0.5 
Acer negundo 4 
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for respective moisture categories from dry to wet. In the 13 dry stands, 

Pinus strobus dominates in 5, whereas Pinus resinosa and Quercus rubra 

dominate in 3 stands each. 

In contrast, Figure 7 shows the distribution across the moisture 

gradient of Acer saccharinum, U1mus americana and Fraxinus pennsYlvanica. 

These species attain optimum occurrence in wet sites where they have 

constancy values of 65, 85, and 61 and average importance values of 73, 

58, and 24 respectively. These three species may be present in other 

segments but are of minor importance. 

Acer saccharum is of broad ecological tolerance and, while 

a~hiev'ng decided dominance in 19 of 26 mesic stands (73%), it also 

contributes significantly to genera1 forest composition across the entire 

moisture gradient. Occurrence of the tree in dry and wet situations ia 

often due to restricted local variations in topography. Figure 5 

graphically pres;ents the aver~ge importance values of certain species 

which attain optimum occurrence within the mesic segment. Acer saeeharum 

effeetively domina tes most meslc sites with an average importance value 

of 119. Tilia americana has a broad amplitude of tolerance but perhaps 

because of extreme competition of Aeer saecharum is of low representation 

and i8 important only in a few scattered individual stands dominated by 

Acer saceharum. With a high constancy of 96 in the mesie segment, Tilia 

americana nevertheless.has an average importance value of only 28 there. 

Prunus serotina is the only other tree species of signifieanee to attain 
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optimum occurrence on mesic sites, although other trees such as Fagus 

grandifolia, Fraxinus americana, Betula lutea, Acer rubrum, Ulmus americana 

and perhaps Carya cordiformis can also be inr1uential, a1though they 

attain optima under other moisture conditions. 

Acer rubrum, Fagus grandifo1ia, and Fraxinus americana, with 

average importance values of 42, 23, and 11 and constancy values of 65, 

92, and 81 respectively in mesic stands, have broad tolerance and attain 

optimum occurrence in intermediate segments of the soi1 moisture gradient. 

Figures 4 and 6 show the distribution of species which'attain 

higher values in both the dry-mesic and wet-mesic segments. Acer rubrum 

is shown to be widespread throughout the Lowlands. lt has constancy 

values of 92, 55, 65, 82, and 77 and average importance values of 20, 41, 

42, 72, and 36 respectively for each moisture category. ln the wet-mesic 

conditions, Betula populifolia and Populus tremuloides, both initia tors 

of arborea1 succession, have constancy values of 49 and 40 and average 

importance values of 32 and 23. They are also important trees in dry

mesic sites. Betula papyrifera and Abies balsamea are trees of minor 

importance and show a bimodal type of distribution (Figure 8). Picea 

rubens, ~ glauca, ~mariana, Larix laricina and Carya ovata are species 

of generally low average importance and yet also portray bimodal patterns 

in relation to moistur~ 



Figure 3: 

Average importance values for tree species with maximum 

values at the dry extreme of the moisture gradient. 
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Figure 4: 

Average importance values for tree species attaining 

maximum values in the dry-mesic moisture gradient. 
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Figure 5: 

Patterns of average importance values for tree species with 

optimum occurrence in mesic moisture conditions. 
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Figure 6: 

Average importance values for tree species with optimum 

values in the wet-mesic moisture segment. 
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Figure 7: 

Average importance values by moisture segments for species 

with maximum values in wet conditions. 
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Figure 8: 
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Average importance values by moisture segments for tree 

species of minor importance with bimodal relationships. 
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Tree Reproduction: 

In the same way that soil moisture is of importance when dis

cussing tree relationships, it is known that an amelioration of soil 

moisture conditions, whether an improvement of water retention or an 

improvement of drainage patterns, is of importance to definite suc cess

ional sequences which will permit the re-establishment of particular 

vegetation series. The same ordination along the moisture gradient is 

used in analyzing the tree-sapling-seedling relationships to de termine 

whether these successional changes are, in fact, taking place. The 

relative densities of trees and saplings of each species were averaged 

within each moisture segment. Frequency was averaged for each moisture 

category for the seedlings of each species to attempt to provide a 

comparison albeit on a different quantitative basis. This data is pre

sented in Table 6. lt is arranged to provide a similar arrangement as 

that presented in Table 5 for the trees. A positive ratio of sapling 

to tree values indicates a possible increase in sapling representation 

in succeeding periods. A negative ratio indicates a higher repre

sentation ~f trees over saplings and thus the possibility of 

gradual replacement by other species in time. In certain instances 

this may indicate trends toward maturity for particular species in local 

situations. The average frequency values for seedlings are given 

because comparable relative density values are unavailable. Thus, no 

direct comparisons can be made, and only general tendencies in relation 
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Table 6: 

Average relative density of tree saplings, compared to 

relative density of trees, as well as average frequency for 

tree seedlings, for segments of the moisture gradient. 



AVERAGE RELATIVE DENSITY OF TREE SAPLINGS, COMPARED TO RELATIVE 
DENSITY OF TREES,AS WELL AS AVERAGE FREQUENCY FOR TREE 

SEEDLINGS, FOR SEGMENTS OF THE MOISTURE GRADIENT 

D DM M . ·WM· W 

Pinus resinosa sap1ing 2.9 
tree 13.1 
seed1ing 0.5 

Pinus rigida sap1ing 6.3 
tree 7.6 
seed1ing 3.1 

Quercus a1ba sap1ing 0.8 
tree 2.6 
seed1ing 1.0 

Carya ~vata sap1ing 0.1 0.1 0.2 
tree 0.6 0.1 0.4 0.6 
seed1ing 

Pices rubens sap1ing 0.3 0.5 
tree 0.9 0.1 0.4 
seed1ing 0.3 

U1.us thomasi sap1ing 0.6 0.3 
tree 0.8 1.7 0.1 0.5 
seed1ing 3.1 0.6 

Carya cordiformis sap1ing 0.3 1.2 0.6 0.2 
tree· 5.3 2.0 2.1 0.9 
seed1ing 1.5 4.8 4.5 1.5 0.3 

Popu1us grandidentata sap1ing 2.0 0.1 0.1 
tree 2.9 0.7 0.7 0.3 
seed1ing 1.5 0.6 0.7 

Ostrya virginiana sapling 14.3 12.4 10.9 0.5 
tree 3.7 6.5 3.2 0.3 
seed1ing 18.0 16.9 13.8 

Quercus rubra sap1ing 5.0 1.0 0.2 0.3 
tree 13.9 2.9 2.1 1.5 
seed1ing 10.4 3.8 1.2 1.1 

Acer pensy1vanicum s8p1ing 2.3 2.6 0.6 0.6 
tree 0.4 0.1 
seed1ing 8.9 10.5 3.8 0.6 

.- '. 



D DM M lm W 

Prunus serotina sap1ing 2.0 0.4 1.6 0.8 
tree 0.1 0.3 2.1 0.6 
seed1ing 0.5 2.5 7.3 2.4 

Tsuga canadensis sapling 6.9 2.4 3.6 9.1 
tree 3.3 4.2 2.8 8.8 
seed1ing 1.1 0.7 1.0 4.3 0.2 

Fagus grandifo1ia sap1ing 1.1 14.0 13.4 3.7 
tree 0.2 10.9 7.8 1.9 
seed1ing 0.7 9.7 5.0 1.5 

Ulmus rubra sap1ing 0.4 0.2 0.1 
tree 0.1 0.7 0.8 0.4 
seed1ing 1.3 0.7 0.5 

Pinus strobus sap1i'og 15.4 1.6 0.8 
tree 26.2 8.8 0.4 1.6 0.1 
seed1ing 9.2 3.7 0.5 

Betu1a papyrifera sap1ing 3.8 . 1.0 0.1 2.7 0.1 
tree 2.3 2.5 0.5 1.1 0.2 
seed1ing 1.6 1.3 0.7 

Quercus macrocarpa sap1ing 0.3 0.3 
tree 2.7 0.4 1.2 0.3 
seed1ing 0.3 0.7 0.1 

Ti1ia americana sapling 0.3 2.1 3.4 3.5 1.5 
tree 0.4 2.7 8.0 3.3 0.5 
seed1ing 2.1 5.8 13.7 3.0 0.9 

Acer saccharum sap1ing 4.7 25.4 45.4 3.8 0.8 
tree 4.2 24.1 39.3 1.4 
seed1ing 8.2 38.7 72.5 10.8 1.2 

Abies ba1samea sap1ing 3.4 5.7 0.8 5.5 3.4 
tree 1.2 2.4 0.4 2.2 2.0 
seed1ing 2.2 6.7 2.7 5.8 2.6 

Fraxinus americana sap1ing 0.6 5.1 2.5 2.6 2.5 
tree 0.7 4.3 2.9 3.2 1.1 
seed1ing 8.7 19.4 16.4 11.3 8.8 

. Popu1us tremu10ides sap1ing 0.2 1.0 3.1 1.1 
"tree 0.2 2.3 8.4 3.3 
seed1ing 0.4 0.5 1.3 



D DM M WM W 

Betu1a popu1ifo1ia sap1ing 4.5 0.3 0.1 9.5 6.2 
tree 2.7 0.6 12.2 8.0 
seed1ing 0.6 0.4 

Aeer rubrum sap1ing 19.6 13.1 5.0 22.9 10.3 
tree 7.6 13.0 12.7 26.0 11.5 
seedling 23.0 22.5 20.2 52.5 23.1 

Betu1a 1utea sap1ing 0.1 0 •. 9 1.6 3.7 1.2 
tree 1.1 2.0 2.8 0.5 
seed1ing 0.6 0.5 0.8 0.3 

U1mus amerieana sap1ing 0.1 1.2 0.7 6.3 20.2 
tree 0.4 1.8 6.4 6.7 18.2 
seedl1ng 0.5 3.0 5.1 12.0 19.8 

Piees glauea sap1ing 0.1 0.7 0.3 0.9 0.2 
tree 0.6 0.2 0.7 0.3 
seed1ing 1.1 0.2 0.3 0.6 

Thuja oeeidenta1is sap1ing 0.2 1.4 7.2 2.6 3.7 
tJ:'ee 2.9 7.1 1.8 2.7 
seed1ing 0.6 0.3 1.8 1.4 1.2 

Prunus pensy1vaniea sap1ing 0.1 0.6 0.1 0.7 0.2 
tree - 0.7 0.4 0.5 0.2 
seed1ing 0.2 0.3 0.5 

Aeer nigrum sap1ing 0.3 1.8 
tree 0.5 0.4 
seed1ing 0.2 1.2 1.6 

Jug1ans einerea sap1ing 
tree 0.6 0.5 0.1 
seed1ing 0.2 

Carpinus earoliniana sap1ing 1.7 0.7 3.3 0.2 
tree 0.1 
seedl1ng 4.9 0.7 3.0 

Fraxinus nigra sap1ing 0.1 0.3 3.5 7.1 
tree 0.4 2.6 4.9 
seed1ing 1.4 7.3 

FraxinU8 pennsy1vanica _ sap1ing 1.4 8.0 
- tree 0.2 2.5 8.2 
seed1ing 1.0 3.7 8.0 



D DM M lm W 

Popu1us ba1samifera sapling 0.1 0.3 0.4 
tree 0.6 0.9 
seedling 0.2 9.2 

Acer saccharinum sapling 2.5 24.0 
tree 0.1 3.6 24.0 
seedling 2.1 24.1 

Larix 1aricina sapling 0.4 1.3 
tree 0.7 1.8 
seedling 

Alnus rugosa sapling 0.5 1.7 
tree 0.1 
seedling -

Quercuà bicolor sapling 0.6 
tree 0.1 3.5 
seedling 1.5 

Picea mariana sapling 0.2 
tree - 0.5 
seedling 

Sa1ix nigra sapling 3.9 
tree 5.7 
seedling 
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to soil moisture conditions may be implied. 

Certain arboreal species are found within the study region for 

wh1ch no mean1ngful 1nterpretations can be made when comparing sap11ng to 

tree ratios. This 1s partly because.insuffic1ent values are available. 

This is true for Acer pensylvanicum, Carpinus caroliniana, Crataegus ~, 

Amelanchier ~, and Alnus rugosa because they seldom attain tree size 

and are mainly represented by saplings. Celtis occidentalis, Acer nigrum, 

Juslans ~~ and, to"a certain degree, Carya ovata and ~ cordiformis 

are only found as 1solated ·individuals. These species have restricted 

occurrences and are representatives of more southern distribution. On 

the other band Larix laricina, Picea ~ are of defin1te bore al distr1-

but10n and are 1nfrequent 1n northern con1fer-hardwood stands. 

Abies balsamea 18 the only spec1es in addition to ~ saccharum 

with a higher sap11ng to tree ratio across the moisture gradient. lt is 

a boreal species and is found mainly in successional sequences from bog 

hydrosere t~ drier or wetter hardwoods. Generally, these saplings are 

not able to reach adult size as a result of increasing competition by the 

hardwoods. Abies balsamea germinates best on moss and moist mineral 

soils. 

The pattern of distribution of Betula lutea is definitely 

influenced by cooler climate and by increasing altitude. Within the 

Central St. Lawrence Plain it has a higher sap11ng representation in the , 
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wet-mesic segment of the moisture gradient. lt is intermediate in 

shade to1erance and requires openings in the canopy and minera1 soils 

for successful establishment. 

Pinus strobus has a much lower sap1ing representation than 

mature individua1s due to shade into1erance. This species germinates 

best on exposed mineraI soi1s, and quickly bui1ds up a thick need1e mat. 

This prevents the establishment of its seeq1ings. Genera11y, a very high 

seed1ing and sap1ing representation of Acer rubrum is found in sites 

dominated by Pinus strobus. Pinus resinosa is less shade tolerant. lt 

germinates and g~ows qui te we11 on drier sites of lower nutrient status. 

lt is restricted to the drier habitats. Quercus rubra has.a decided 

negative ratio (5/14) on drier sites. 

The patterns for Acer rubrum, a tree species of great importance 

in the Central Lowlands, are of particu1ar interest. lt has very wide 

tolerance across the moisture gradient. From a high sap1ing representation 

(20/8) in dry sites, where it succeeds weIl in stands dominated by Pinus 

strobus and Quereus rubra, to a stable ratio (13/13) in the dry-mesic 

stands, saplings decrease relative to mature individuals in the mesic 

(5/13), wet-mesic (23/26), and wet (10/12) segments. lt is a successiona1 

species and has intermediate shade tolerance and seems to respond weIl to 

. disturbance. lt does not achieve significant dominance in wet sites 

although it will, in some instances, co-domina te with ~cer saccharinum. 

Thisiatte~ species seems to attain relative stability in wet 
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lowlands and especially in bottomlands. 

Ulmus americana has a higher sapling to tree ratio (20/18) in 

wet sites, but mature trees surpass-sapling representation in mesic (1/6) 

and wet-mesic (6/7) situations. Fraxinus-americana remains stable across 

the moisture gradient. 

Betu1a popu1ifolia and Populus tremu10ides are the most 

important p10neering species in the study region. One finds a higher 

ratio (5/3) for Betula popu1ifolia in drier situations with a negative 

ratio in wet-mesic (10/12) and wet (6/8) sites. Dansereau (1959) 

states: "On rencontrera ••• dans le sud de notre aire, des fo~ations 

pures de Betula populifolia, évoluant vers l'ACERETUM RUBRI, à partir de 

stades pionniers qui peuvent être secs ou humides." 

Populus tremuloides is a pioneering species on wet-mesic sites 

on clay. As with Betula populifolia, the saplings are extrem.ely 

intolerant of shade. Trees of the species may assume dominance (WM 3/8; 

W 1/3) but most are replaced by Pinus strobus, Acer rubrum, Quercus rubra 

or Ulmus americana. 

Acer saccharum is the strongest potential dominant for the most 

stable situations. The saplings are very shade tolerant and there is a 

consistently stronger representation over the trees. (D 5/4; DM 25/24; 

M 46/39; WM 4/1; W 1/0). Acer saccharum does have certain competitors, 
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present to varyiDg degrees and dependent upon local environmental 

conditions. 

Tsuga eanadensis is part of the northern terminal stands of the 

region where it occurs vith Acer saecharum, Fagus grandifolia, Acer 

rubrum and Betula lutea.(Dansereau, 1946). Hemlock has a remarkable 

ability to withstand suppression but it is not as shade tolerant as Acer 

saccharum. lt requires more light for active growth and will not 

germinate in its own litter but requires exposed mineraI soil. Saplings 

have a slightly higher representation in dry (7/3) and mesic (4/3) 

habitats. 

Fagus grandifol1a is very shade tolerant and as Tilia 

americana produces sprouts which may offset the effects of shading and 

the competition of Acer saceharum. Beech has positive values for dry

mesie (14/11), mesic (13/8) and wet-mesic (4/2) habitats, while basswood 

has variable representation in dry-mesic (2/3), mesic (3/8), wet-mesic 

(3/0) and wet (2/1) segments. 

Figures 9 to 11 show the patterns of relatioDships for 

selected saplings and trees, baseG on average relative density (and of 

frequency of seedlings) across the moisture gradient. 

A comparisOD of frequeney values for selected tree seedlings in 

aIl stands i8 shawn in Figure 12 • Only those species with a seedling 
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representation over lare shown. Twenty of 54 tree species attain an 

average seedling frequency of 1 or more. The great importance of the 

seedlings of Acer rubrum, A. °saccharum and Fraxinus americana in contri

buting to the character of the understory vegetation is well portrayed 

in this graphe As well, these great populations of seedlings represent a 

strong assurance of perpetuation of these species in subsequent gener

ations. 



Figure 9: 

Average relative tree and sapling density, and average 

frequency of tree seedlings of se!ected arboreal components, 

for segments of the moisture gradient. 
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Figure 10: 

Average relative tree and sap1ing density, and average 

frequency of tree seedlings of selected arborea1 componentst 

for segments of the moisture gradient. . 



>- 85 85 
1-. 
(J) Acer saccharum z w 
0 ,q 

l - , (!J 68 / \ en z / \ m· 
:J / \ m 
Q.. / \ 0 
~ / \ r 

/ 
\ ~seedling Z 0 51 / 51 G) Z / \ 

<t:: / \ 
w / /" \ 
w / \ ï1 

~ 
0 

/ ~ \ ::0 / 
34 / \ m 

w / ~ ~ \ .. 0 > c 
~ 

/ . \ 
/ /~saPling 

m 
.-J / Z 
W // # () 
a: 17 17 -< 
w // #' tree ~ \ CJ « -:! ~0, 0: .......... 
W ..... , 
~ - ..... --0 

D DM M WM W 
0 

MO/STURE SEGMENT 

>- 75 75 1-
ëi5 z 
UJ Acer rubrum 0 
(!J 60 Z en :J m Q.. m « A (J) 0 

1 '\ r 
0 

45 1 '\ 45 z Z seedling 1 '\ « 
""-1/ 

'\ Ci) 

W .'\ 
UJ "/ '\ 
cc 1 '\ " r- \ JJ 

30 
/ tree \ m UJ 1 \ \ 0 > / 

t;( \ C 
0-------0-__ / / 

~" 
0 m 

.-J z 
W ............... -- ........ ----0 () 
a: 

/ " -< 15 ............. 15 w L ~ ~ .............. 
cc .............. / 'SaPling 
W ""'-
~ 

0 0 
D DM M WM W 

MO/STURE SEGMENT 



, '" .... \ \-

Figure 11: 

Average relative tree and sapling density, and average 

frequency of tree seedlings of selected arboreal components, 

for segments of the moisture gradient. 
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Figure 12: 

Frequency values for selected tree seedlings in 141 stands. 
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HERB AND SHRUB STRATUM 

Preliminary Analysis: 

When tbe waters of tbe Cbamplain Sea retreated, newly created 

rivers became migration routes for plants from southem and western 

regions. These found tbeir way along routes of now non-existent rivers 

as, for example, those connecting the Ottawa River to the Great Lakes 

thus carrying western plants into the Lowland region. Similarly the 

Richelieu River, running to Lake Champlain, and through to the Hudson 

Valley and Atlantic Coast, was at one time connected to the Hochela~ 

Archipelago at Laprairie and was as such in contact with the Ottawa 

River (Raymond, 1950). Numerous plants are found on the bankEJ of both 

rivers, now isolated. Boreal elements are present in the forests, to a 

small degree reminiscent of the cooler post-glacial period, a1though the 

majority of these la ter migrated along the northern tribu taries of the 

St. Lawrence and have established themselves in habitats with environ-

ments more suitable for their survival. Both Boreal and Alleghenian 

elements have contributed tbeir imprint to the general character of the 

regional flora and vegetation. 

Raymond (1950) discusses in detai1 the flora of Quebec province 

in relation to geographical origin and establishment through different 

migration routes. He compares the flora of the Ottawa and Richelieu 

rivera and notes the s1milarities between the two. "Le grand nombre de 

J 
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ces éléments centraux, prairéaux ou appalachiens qui se trouvent simul

tanement dans la vallée de l'Ottawa et le long du Richelieu nous invite 

à croire que ces plantes à l'époque Champlain, ont atteint les rivages 

outaouais à partir des Grands Lacs, le long d'un déversoir aujourd'hui 

disparu, et le Richelieu par une autre rivière fossile." Within the 

province-wide study of Raymond, the characteristics of the flora of the 

study region are weIl documented as are the northern limits of both 

arboresl and understory components. The south-western part of the 

province, including esp~cially the marshes of Mississquoi Bay and the 

bottomlands of the upper Richelieu, is the richest in floristic compo

sition. Various southern plants reach their northern limit here while 

others extend northward to Montreal, to Lake St. Peter or to Quebec City, 

The last region is squeezed between the Laurentian and Appalachian Uplands 

and, as a result, one finds a greater percentage of boreal elements 

within that section of the Lowlands. 

A large number of herbs and shrubs exist within the mixed 

forests of the study region. In 141 stands sampled, 516 herb and shrub 

species were encountered. This number of species represents 251 genera 

. in 77 families. Of this total, 42 species (24 genera) were Gramineae, 49 

species (19 genera) were Compositae, and 17 species (11 genera) were 

Liliaceae. The genus Carex was represented by 58 species, while Viola 

was represented by 18. There are, in addition to the groups of species 

mentioned above, a relatively large number of genera which are represented 

by a number of different species. Actually these include an additional 15 

genera which are represented by between 4 and Il species~ Of these, one 
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group including Aster (9 species), Dryopteris (11), Lycopodium (6), 

Cornus (5), Poa (6), pyrola (5), ·Solidago (10), Ttillium (4), and 

Ribes (7) decided1y contribute in influencing the character of under

stories and possess relatively high constancy and overa11 high frequency 

values. The other group may or may not occur with high constancy values 

but generally have low ove raIl average frequency and are not so important 

in this regard. Habenaria (6), Epilobium (4), Rubus (8), Viburnum (6), 

Amelanchier (5) and Ranunculus (5) are included among these. 

The average number of .species per stand was calculated and 

found to be 49. In an effort to ob tain an understanding of the MOst 

significant herbs and shrubs contributing to the composition of stands, a 

list of prevalent species was determined by selecting the top 49 species 

from the list of aIl herbs and shrubs arranged in order of decreasing 

constancy or percent presence. This included aIl plants with a constancy 

of 30 or greater. This list includes those species "most likely to be en

countered in any stand as weIl as those present with highest density 

within the stand." (Curtis, 1959). Eight prevalent species attain a 

constancy value of over 50. These are Maianthemum canadense (80), Prunus 

virginiana (70), Aralia nudicaulis (69), Athyrium filix-femina (62), 

Dryopteris intermedia (60), Onoclea sensibilis (56), Polygonatum pubescens 

(53), and Erythronium americanum (52 - calculated on the basis of 85 

stands sampled for spring flora). The other prevalent species are shown 

1n Table 7. 



Table 7: 

The 49 prevalent herbs and shrubs in 141 stands based on 

constancy values. 



THE 49 PREVALENT HERBS AND SHRUBS IN 141 
STANDS, BASED ON CONSTANCY VALUES 

Maianthemum candense 
Prunus virginiana 
Aralia nudicau11s 
Athyrium filix-femina 
Dryopteris intermedia 
Onoc1ea sensibi1is 
Po1ygonatum pubescens 

*Erythronium americanum 
Trienta1is borea1is 
Dryopteris spinulosa 
Tri11ium erectum 
Galium triflorum 
Ribes cynosbati 
Rubus pubescens 
Arisaema atrorubens 
Carex peduncu1ata 
Carex arctata 
Cornus alternifolia 
C1intonia borealis 
Smi1acina racemosa 
Pteridium aqui1inum 
Taxus canadensis 
Carex rosea 
Viola incognita 
Rhus radicans 
Fragaria virginiana 
Prenanthes altissima 
Lycopodium obscurum 
Actaea rubra 
Cory1us cornuta 
Sambucus pubens 
Tiarella cordifo1ia 
Tril1ium grandif10rum 

80 
70 
69 
62 
60 
56 
53 
52 
49 
46 
46 
45 
45 
43 
43 
43 
42 
41 
41 
41 
39 
39 
39 
39 
37 
36 
36 
36 
35 
35 
35 
35 
35 



Circaea quadrisu1cata 
Mitche11a repens 
Aster laterif10rus 
Osmunda cinnamomea 
Parthenocissus quinquefo1ia 
Impatiens capensis 
Pyro1a e11iptica 
Osmorhiza c1aytoni 
Viola pensy1vanica 
Brachye1etrum erectum 
Coptis groen1andicum 
Lonicera canadensis 
Hedeo1a virginiana 
Osmunda rega1is 
Rubus idaeus 
Viburnum cassinoides 

34 
34 
33 
33 
33 
32 
32 
32 
31 
30 
30 
30 
30 
30 
30 
30 

* Calcu1ation based on1y on a samp1e of spring 
f10ra in 85 of the 141 stands. 



Table 8: 

The overall constancy and average frequency values of the 24 

more important herbs and shrubs. 

~ . 



OVERALL CONSTANCY AND AVERAGE FREQUENCY OF 
24 IMPORTANT HERBS AND SHRUBS 

Maianthemum canadense 
*Erythronium americanum 
Onoclea sensibilis 
Aralia nudicaulis 
Prunus virginiana 
Trientalis borealis 
Athyrium filix-femina 
Rubus pubescens 
Dryopteris intermedia 
Carex pedunculata 
Polygonatum pubescens 
Impatiens capensis 
Pteridium aquilinum 
Viola incognita 
Dryopteris spinulosa 
Rhus radicans 
Trillium erectum 
Fragaria virginiana 
Tiarella cordifolia 
Trillium grandiflorum 
Carex rosea 
Viola pensylvanica 
Coptis groenlandicum 
Viburnum cassino ides 

Constancy 

80 
52 
56-
69 
70 
49 
62 
43 
60 
43 
53 
32 
39 
39 
46 
37 
46 
36 
35 
3S 
39 
31 
30 
30 

Average 
Frequency 

33 
29 
14 
11 
8 

10 
1 

10 
7 
8 
6 
8 
6 
6 
5 
5 
4 
5 
S 
5 
4 
5 
5 
5 
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Twelve species attain constaney values between 40 and 49. These 

inelude Trientalis borealis (49)~ Dryopteris spinulosa (46), Trillium 

ereetum (46), Galium triflorum (45), Ribes eynosbati (45), Rubus 

pubeseens (43), Arisaema atrorubens (43), Carex peduneulata (43), Carex 

aretata "(42), Cornus alternifolia (41), Clintonia borealis (41), and 

Smilaeina raeemosa (41). The remaining 29 prevalent speeies attain eon~ 

staney values between 30 and 39. Thirty-eight speeies have eonstaney 

values between 20 and 29; 67 between 10 and 19; whereas 185 speeies 

attain values between 2 and 9. On the other hand, 189 speeies (36%) have 

a eonstaney of only 1 and oeeur in just one or two stands. This eategory 

represents rare or speeialized speeies, weeds, invaders and hybrids. The 

prevalent speeies inelude a large number of plants of very broad eeo

logieal toleranee whieh are important in other forest eommunities. On 

the other hand, there are a number whieh may be eonsidered as being more 

representative of eommon speeies in the Northern Paleozoie Northern 

Conifer-Hardwoods. These inclu~e Trillium ereetum, Carex aretata, 

Prenanthes altissima, Mitehella repens, Medeola virginiana and Viburnum 

eassinoides. 

Table 9 presents the overal1 average frequeney of herbs 

and shrubs eneountered within aIl stand eommunities of the study region. 

Only 169 (33%) have a value of 1 or more. Of these 83 oeeur with an 

overa1l average frequeney of 1; 60 with a value of 2, 3, or 4; 21 with 

values between 5 and 10. Aralia nudieaulis, Onoe1ea sensibilis, 

Erythronium americanum and Maianthemum canadense have overall average 
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frequency values of 11. 14, 29 and 33 respectively. 

One can obtain an overall impression of importance of certain 

herbs by analyzing the relationships of both constancy and average 

frequency values.
o 

In Table 8 one finds these values for 24 of the most 

common and widespread herb species of the St. Lawrence Lowlands. These 

include Maianthemum canadense (constancy 80; average frequency 33), 

Erythronium americanum (52i29),oOnoclea sensibilis (56;14), Aralia 

nudicaulis (69;11), Prunus virginiana (70;8), Trientalis borealis 

(49;10), Athyrium filix-femina (62;7), Rubus pubescens (43;10) and 

Dryopteris intermedia (60;7). 

...J 
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Table 9: 

Overall constancy and average frequency, constancy and average 

frequency in the segments of the moisture gradient for 516 herb 

and shrub species. 

i 
,/ 



OVERALL CONSTANCY AND AVERAGE FREQUENCY, CON ST ANCY AND AVERAGE 
FREQUENCY IN THE SEGMENTS OF THE MOISTURE GRADIENT FOR 516 HERBS AND SBRUBS 

OVERALL 
OVERALL AVERAGE CONSTANCY 

AVERAGE 
FREgUENCY 

CONSTANCY FREgUENCY D DM M WM W D DM M WM 

Solidago hispida 2 23 2 
Panicum latifolia 1 15 2 
Arctostaphylos uva-ursi 1 15 
Carex tonsa 1 8 
Carex backii 1 8 
Panicum linearifo1ium 1 8 
Panicum tsugetorum 1 8 
Viburnum rafinesquianum 1 8 
Symphoricarpos alba 1 8 
Sp~ranthes lacera 1 8 
Scirpus verecundus 1 8 -' 
Rumex acetosella 1 8 
Phleum pratense 1 8 
Melampyrum llneare 1 8 
Lycopodium tristachyum 1 8 
Lathyrus ochroleucus 1 8 1 
Juncus bufonius 1 8 
Houstonea caerula 1 8 
Geranium maculatum 1 8 
Galeopsis terrahit 1 8 
Dactylis glomerata 1 8 
Corydalis sempervirens 1 8 
Convolvulus spithaneus 1 8 1 
Comptonia peregrina 1 8 

W 

-' 



AVERAGE 
CONSTANCY . 'FREgUENCY 

D DM M WM W D DM M WH W 

Comandra rlchardslana 1 8 1 
Barbarea vulgarls 1 - 8 1 
Ame1anchler sangulnea 1 8 
Hypericum perforatum 3 15 7 
Pyro1a rotundifo1ia 2 15 3 1 
Goodyera tesse1ata 2 15 3 
Hieracium vulgatum 2 1 15 3 9 
Aquilegia canadensis 2 8 7 1 
Verbascum thapsus 2 8 7 
Oryzopsis asperifo1ia 8 1 39 16 4 7 
Anemone virginiana 6 15 16 ,4 1 1 
Polypodium virginianum 5 1 15 13 4 5 1 
Viburnum acerifollum 7 15 13 15 1 -Carex peckii 6 - 15 10 4 
Cornus l'ugosa '3 - 15 3 4 - - - 1 -Pyrola aecunda 8 - 8 13 12' - - 2 - - .. 
Woldatalnio fr888rioidel 4 , 8 10 4 loi - 1 4 - - -• 
Corollorhizo maculata 4 - 8 10 8 - - - - - - -Deschompsio flexuosa 1 - 8 - 4 - - 2 - - - .. 
Habenaria hookeri 1 8 - 4 - - - - - - -Carex hitchcockiana 3 - 8 8 - - - -Gaultheria procumbens 16 4 77 16 18 32 2 - 3 
Chimaphila umbellata 13 1 62 23 8 4 5 1 
Smilacina racemosa 41 3 31 58 96 24 2 2 11 1 
Danthonia spicata 8 1 31 io 11 6 
Antennaria spp. 6 23 10 4 
Ame1anchier spicata 3 23 2 1 1 
Gay1ussacia baccata 3 23 2 3 
Thallctrum dloicum 11 1 lS 19 15 7 1 6 
Carex communia 12 15 13 27 4 1 
Pyrola asarifolia 3 IS 4 2 "1 
Hepatica acutiloba 18 3 8 36 46 2 1 ·6 8 
Epifagus virginiana 15 1 8 29 23 11 1 5 1 

l. 



AVERAGE 
CONSTANCY FREgUENCY 

.J! DM M WH li D DM M WM li 

Oryzopsis racemosa 8 1 8 23 12 2 2 2 
Rubus odoratus ' 8 8 19 ,8 4 1 
A11ium tricoccum 11 2 8 16 27 7 5 1 1 
Hieracium f10rentinum 4 1 8 7 4 2 1 3 
Carex a1bursina 9 8 !7 27 4 1 1 
Mil1um effusum 4 8 3 4 4 
Rubus a11egheniensis 1 8 2 
Spiranthes cernua 1 8 2 1 
Satur~ja vulgaris 1 8 2 
Zizia aurea 2 8 4 1 
Lycopodium clavatum 11 1 39 7 20 2 
Vaccinium corymbosum 4 15 7 1 1 
Hieracium aurantiacum 8 15 7 16 1 l' 
Medeola virginiana 30 2 1S 32 31 51 1 2 2 3 
Carex convohtta 7 8 7 12' 9 2 
Equisetum hyemale 9 1 8 3 15 16 1 1 
Diervilla lonicera 12 1 85 10 4 2 4 Il 
Pteridium aquilinum 39 6 85 48 19 42 23 28 6 5 2 
Carex pensylvanica 28 5 62 42 15 11 8 19 9 2' 2 
,Po1ygonatum pubescens 53 6 54 81 89 36 19 3 10 13 4 1 
Corylus cornuta 35 3 54 45 46 22 27 Il 5 2 1 
Aster macrophyllus 13 1 54 23 8 2 4 3 5 
Vaccinium myrtilloides 14 4 54 10 20 4 26 1 3 1 
Mitchella repens 34 4 39 52 27 42 4 â 4 2 5 
Dryopteris margina1is 27 1 31 42 50 11 15 2 2 
Lonicera canadensis 30 1 31 48 27 24 23 3 1 1 
Lycopodium complanatum 23 3 31 32 23 27 4 2 3 1 4 
Llnnaea borealis 6 31 3 4 8 3 -
Apocynum androsaemifo1ium 8 23 19 15 2 4 1 
Poa compressa 4 1 23 13 7 8 1 2 
Lonlcera diotca 10 23 10 8 9 8, 1 
Poa pratensis 8 1 23 10 9 8 6 

l. 



AVERAGE 
CONSTANCY FREgUENCY 

-D DM M WM W D DM M WH W 

xErythronium americanum 52 29 17 65 94 54 6 15 39 64 18 
Uvula ria grandif10ra 28 4 15 36 ~5 18 8 7 2 11 2 
Epipactis he11eborine 25 2 15 32 46 22 4 3 3 6 1 Carex deweyana 21 1 15 29 38 Il 12 1 2 
Sehizaehne purpurascens la 15 19 15 8 1 
Ranuneu1us aeris 11 1 15 16 9 15 1 2 1 2 Poa palus tris 4 15 3 4 4 
Tri11ium grandif10rum 35 5 8 48 17 24 12 9 25 2 
Osmorhiza e~aytoni 32 4 8 48 58 24 12 7 Il 3 Tri11ium ereetum 46 -4 8 45 100 42 19 4 16 5 Solidago flexicaulis 26 2 8 45 54 11 12 7- 5 1 Sanguinaria eanadensis 18 1 8 29 35 13 4 2 3 
Circaea quadrisulcata 34 4 8 23 58 40 31 2 4 6 3 Viola conspersa 13 1 8 26 4 Il 15 2 2 Solidago eaesia 14 1 8 19 15 16 8 1 1 2 1 1 Carex 1axiflora 25 1 8 19 19 7 12 1 2 1 1 2 Sanicula mari1andiea 12 8 16 8 18 4 1 1 
Sanicula gregaria 12 1 8 16 23 9 4 2 1 1 
Ce1astrus scandens 9 8 16 12 4 8 1 
-Veronica officina11s 5 8 13 2 4 1 
Xanthophylum amerieanum 6 8 la 15 
Vicia eraeea 4 8 7 2 8 
Trifo1ium repens 4 8 7 2 4 1 1 Aretium minus 4 8 7 4 4 1 
Agrostis perennans 5 8 7 4 8 2 Fragaria vesca 2 8 3 4 
Anaphalis margaritacea- 2 8 3 4 
Cornus racemosa 1 8 4 1 SaUx petio1aris 2 8 2 4 
Erigeron strigosu8 2 8 2 4 
Ledum groenlandieum 3 8 4 4 
SaUx bebbiana 5 8 9 8 
Epi10bium glandu10sum 6 8 4 19 2 Agrimonia gryposepa1a 9 8 3 '16 15 

l 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH li D DM M WM W 

Achillea mi11efo1ium 9 8 3 16 15 1 
Aster umbeUatus 14 1 8 7 31 12 1 1 1 
Equisitum sy1vaticum 13 1 8 7 22 23 1 4 
SoUdago rugosa 22 2 8 10 36 42 1 4 5 
Sambucus canadensis 18 1 8 3 12 22 39 1 2 
Cinna latifoUa 6 8 7 4 4 8 
Viola septentrionalis 6 8 7 4 9 4 1 1 
Osmunda c1aytoniana 15 8 7 19 22 12 
Aralia racemosa 16 8 10 35 18 8 1 2 
Osmunda cinnamomea 33 4 8 16 12 60 42 1 9 7 
Geum canadense 25 2 8 19 19 31 39 2 1 3 3 
Vitis riparia 28 2 8 19 27 27 54 1 6 
Rubus pub es cens 43 10 8 23 35 62 65 1 4 2 15 22 
Coptis groen1andicum 30 5 8 26 4 53 35 1 3 12 5 
Acer spicatum 27 2 8 36 19' 31 31 2 1 3 1 
Carex rosea 39 4 8 36 46 47 39 4 2 6 2 
Viola pensylvanica 31 5 8 36 69 24 12 3 6 10 5 
Athyrium filix-femlna 62 7 8 36 81 82 73 1 2 4 11 Il 
Actaea rubra 35 1 8 42 54 29 35 1 3 1 
.Dryopteris splnu10sa 46 5 8 42 38 .58 62 5 1 7 9 
Taxus canadensis 39 3 8 55 46 38 31 5 3 3 
Nemopanthus mucronata U 15 22 15 1 1 
Da1ibarda repens 13 2 15 7 29 4 3 4 1 
Parthenocissus quinquefo11a 33 3 15 16 42 31 58 1 2 3 7 
Uvu1aria sessi1ifo1ia 18 2 15 19 15 20 15 4 1 1 3 
Ranuncu1us abortivus 28 1 15 19 38 31 35 1 1 2 1 
Viola incognita 39 6 15 23 35 56 50 1 2 1 13 7 
Carex graci11ima 24 1 15 23 42 22 19 1 1 2 1 3 
Viburnum lentago 22 1 15 23 8 20 46 2 1 2 
Aster cordifo1ius 22 1 15 29 15 20 27 '2 3 1 1 1 
Taraxacum officinale 27 2 15 29 4 36 42 2 4 2 3 
Prenanthes altiss1ma 36 4 15 39 73 31 19 2 8 5 1 
Rubus idaeus 30 3 15 39 12 24 58 1 2 5 3 
Rubus (raspberry) 31 3 15 . 39 12 24 62 1 2 S. 3 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W· D DM M lm W 

Sambucus pubens 35 1 15 42 54 29 31 1 3 1 Cornus a1ternifo1ia 41 2 15 45 73 40 23 3 5 1 1 Ribes cynosbati 45 2 15 52 73 40 35 4 4 3 2 1 Spiraea 1atifolia 22 3 23 12 33 39 1 1 7 3 Prenanthes a1ba 11 1 23 3 23 9 8 5 3 
Rubus hispidus 17 4 23 7 4 31 15 6 1 9 4 Rubus (blackberry) 17 1 23 10 8 29 12 1 3 2 Pyrola elliptica 32 4 23 32 27 44 23 6 3 2 5 3 Galium triflorum 45 3 23 45 50 44 54 4 2 6 8 Carex pedunculata 43 8 23 48 77 35 27 3 16 11 5 4 Vaccinium angustifo11um 6 2 31 7 8 12 2 1 Pyrus melanocarpa 8 2 31 7 Il 4 10 l 2 Monotropa uniflora 22 31 26 23 27 8 1 1 1 
Aster acuminatus 2-7 1 31 32 35 33 4 1 3 1 1 1 
Dryopter1s intermedia 60 7 31 61 85 69 39 5 7 13 5 Kalmia angustifolia 12 2 39 3 20 12 5 4 2 
Cornus canadensis 21 4 39 7 42 15 5 1 7 4 Viburnum cassinoides 30 5 39 19 19 49 19 4 1 2 8 7 Rhus radicans 37 5 39 26 27 44 50 11 4 9 3 
.~ragar1a virginiana 36 5 39 29 12 47 54 3 7 .. 7 7 Lycopodium obscurum 36 4 39 32 35 56 8 2 2 4 8 1 
C1inton!a borea11s 41 3 39 42 31 60 19 1 4 1 4 2 Carex arctata 42 3 39 4S 54 42 27 1 3 1 5 2 
Prunus virginlsna 70 8 54 81 96 64 54 10 10 10 8 4 Trienta11s borea11s 49 10 62 4S 27 64 46 20 12 2 13 7 Cyprlpedium acaule 28 69 13 29 8 3 
Aralia nudicaulis 69 11 77 71 69 76 54 18 10 8 12 9 Maianthemum canadense 80 33 100 77 73 91 65 57 29 19 46 17 Rhus typhlna 2 10 
Solidago caesia X S. f1exicau1is 1· 7 
Ribes sativum 1 7 
Monotropa hypopithya 1 7 
Leonorus cardiacQ 1 7 
Carex sprengelii 1 7 
Carex sparganioides 1 7 1 
Koneses uniflora 1 - . 3 



AVERAGE 
CONSTANCY FUgUENCY 

'D DM M WM W D DM M WH W 

Carex tetanica 1 ... 3 
Carex'umbellata 1 3 
Camptosorus rhizophyllus 1 3 
Galium boreale 1 3 
Linaria vulgaris 1 3 
Corallorhiza striata 1 3 
Viola sagittata 1 3 1 
Lithospermum officinale 1 3 
Monarda fistulosa 1 3 
Nepata cataria 1 3 
Pastinaca sitiva 1 3 
Pyro1a virens 1 3 
Amalanchler humilie 1 .. 3 1 
Sanicula canadensis 1 3 
Scrophularia lanceo1ata 1 3 
Carex platyphylla 1 3 
Dirca palus tris 9 19 27 
Carex plantaginea Il 1 13 42 1 2 
Phryma leptostachya 4 10 12 
Phlox divaricata 2 7 4 2 
Chelidonium majus 2 7 4 
Viola rostrata 2 7 4 
Hystrix patula 2 7 4 
Panax quinquefolius 4 3 19 
Cypripedium calceolu8 4 3 19 
Polygonum cilinode 1 3 4 ... ... 1 
Symphytum officinale 1 3 4 
Triosteum aurantiacum 1 3 4 
Equisetum pratense 1 3 4 
Galium eircaezans 1 3 4 2 

xDicentra eanadensis 29 4 30 88 15 5 13, 2 
Caulophyllum tha1ictroides 22 3 29 69 Il 2 11 1 
Hydrophyllum virginianum 18 5 26 38 16 8 12 2 

L 



AVERAGE 
CONSTANCY -REgUENCY , 

D DM M WH W D DM K WH W 

Viburnum a1nifo1iua 18 26 27 22 1 1 zC1aytonia caro1iniana 22 5 20 71 12 8 15 1 Po1ystichum acrostichoides 16 1 19 46 11 1 3 Dentaria diphy11a 15 1 16 42 11 1 2 1 Osmorhiza longisty1is 8 1 16 19 2 1 2 1 Dennstaedtia puncti1obu1a Il 1 16 12 16 1 2 3 xDicentra cucul1aria 13 2 15 29 12 8 2 Panax trifoliu8 14 1 13 35 16 1 1 3 Carex novae-ang1iae 8 10 15 16 
Galium apar~Jle 4 10 8 2 2 
Desmodium glutinosum 4 7 12 2 1 Carex blanda 3 7 8 2 
Geranium robertianum 4 7 8 2 1 
Botrychium dissectum 4 7 4 4 
Impatiens pal1ida 2 3 4 2 1 
Bromus ci1iolatus 2 3 4 2 
Trillium erectum var. 

viridif10rum 5 3 4 11 
Goodyera pubescens 1 3 2 
Habenaria macrophy11a 1 3 - 2 
Asarum canadense 25 2 42 54 11 12 ·3 6 1 .- Tiarella cordifolia 35 5 39 54 36 31 4 9 6 5 Actaea pachypoda 25 1 36 58 13 12 2 2 1 Mitella diphylla 21 1 36 38 11 15 3 1 1 Streptopus roseus 27 1 36 38 36_ 8 2 2 1 1 Botrychium virginianum 27 1 32 73 18 8 1 2 1 Viola canadensis 14 2 19 46 2 4 1 7 1 Viola soroda 10 13 15 11 4 1 Adiantum pedatum 12 1 10 35 9 4 3 Viola pubescens 10 1 10 15 7 IS 1 1 1 Carex eburnea 3 10 2 4 
Cystopteris bulbifera 4 1 7 8 2 4 3 1 1 Cerastium vu1gatum 3 7 2 4 1 

-. 

L. 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W· D DM M WH W 

Cerastium vu1gatum 3 7 2 4 1 
Dryopteris goldiana 7 3 15 9 4 1 
Festuca obtusa 4 3 12 4 
Chrysanthemum 1eucanthemum 2 3 2 4 
Prunus nigra 1 3 4 
SaUx disco1or 2 3 8 
Lilium michiganiense 2 3· 2 4 
Viola blanda 2 3 2 4 
Mi tella nuda 6 1 3 4 23 1 3 
Carex stipata 8 1 3 4 35 4 
Ranuncu1us recurvatus 5 3 7 12 
Viola incognita var. Forbeaii 6 1 3 13 4 2 1 
Calamagrostis canadensis 15 1 3 24 35 4 
11ex verticillata 21 1 3 27 65 1 6 
Cireaea alpina 5 3 4' 7 8 
Viola renifoUa 5 1 3 4 9 8 1 2 
Laetuea eanadensis 10 3 ·4 13 23 1 
Erigeron philadelphieus 10 - 3 4 13 23 
Clematis virginiana 10 3 4 11 27 2 
.Carex debi11s 7 3 8 18 4 2 
Menlspermum eanadense 6 3 8 11 4 1 1 
Smilax harbacea 7 3 8 9 12 
Viburnum trilobum 9 3 8 13 15 
Carex brunnescens 9 3 15 13 12 1 1 
Laportea canadensis 18 2 3 27 20 31 1 3 6 
Carex intumescens 29 1 3 46 42 35 1 3 1 
Rosa spp. 6 7 2 23 1 
Hieracium scabrum 4 7 4 4 
Trillium cernuum 4 7 4 8 
Urtica dioica 5 7 4 12 1 
Oxalis stricta 18 2 7 40 23 4 3 
Solidago canadensis Il 1 7 4 18 15 1 
Lycopod1um annotinum 8 7 4 18 4 1 

l 



AVERAGE 
. . CONSTANCY .. FREgUENCY 

D DM M WH w ...! DM M WH W 

Botrychium multifidum 6 7 8 7 8 
Amphicarpa bracteata 10 1 7 19 9 12 1 1 1 
Eupatorium rugosum 15 1 7 23 18 23 1 2 3 
Solanum dulcamara 17 1 10 4 20 42 5 
Viola cuculla ta 16 2 10 12 16 39 2 2 4 
Ribes triste 14 10 15 16 23 1 
Pteretis pensylvanica 18 1 10 15 24 27 1 2 1 
Carex 1eptonervea 18 1 10 35 31 12 1 3 
Rhamnus cathartica 9 13 4 13 8 1 
Ribes americanum 18 1 13 4 22 39 1 1 2 
Dryopteris disjuncta 22 1 - 13 27 31 23 2 1 
Onoc1ea sensibilis 56 14 16 46 84 96 2 1 18 43· 
Prune lIa vulgar1s 13 1 19 16 19 2 1 
Dryopter1s novaboraceDs1e 20 1 19 23 29 15 2 3 1 
Trillium undulatum 19 1 23 . 15' 31 8 3 1 2 1 
Aster later1florus 33 3 23 23 40 62 1 1 5 4 
Brachyeletrum erectum 30 1 26 38 42 23 3 1 1 
Arisaema atrorubens 43 4 29 58 44 65 5 7 6 
Lycopodium luc1dulum 27 2 36 27 36 19 3 l' 2 1 
.Àthyrium pycnocarpon 4 19 ..-
Carex diBperma 2 8 
Cypr1pedium calceolus var. 

pubescens 1 8 
Botrychium 1aDceo1atum 1 8 
Saxifraga virgin1ensis 1 - 4 
Lonicera oblongifolia 1 4 
Lobelia fnflata 1 4 
Botrychium matricariae-foliua 1 4 
Carex laxiculmus 1 4 
Athyrium thelypter10ides 4 15 4 
Cryptotaenia canadensis 4 12 7 
Dryopteris phegopteris 6 12 13 1 
Hamamelis virg1nianum 2 8 2 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W D DM M WH W 

Botrychium dissectum forma 
obl1quum 4 8 7 

Amelanchier weigandii 1 4 2 
Poa languida 1 4 2 
Oxalis montana 1 4 2 
Staphylea trifo1iata 2 4 4 
Viola selkirkii 4 4 9 
Carex radia ta 3 4 4 4 
Carex trisperma 3 4 4 4 ...: 

Rabenaria viridis 2 .4 8 
Acalypha rhomboidea 3 4 2 8 1 
Echinocystis lobata 3 4 2 8 
Viola pallens 4 4 7 8 -. 1 
Carex bromoides 4 1 4 7 8 3 
Lactuca biennis 7 4 16 8 1 1 
Ribes hirtellum 4 4 15 1 
Carex tuckermanii 3 4 12 1 
Cicuta macula ta 10 1 4 Il 31 1 2 
Chelone glabra lS 1 4 18 16 3 
·Dryopteris cristata 17 1 4 24 46 1 1 
Osmunda regalis 30 2 4 49 73 4 4 
Orchis spectabl1is 2 8 4 
Cystopteris fragi1is 3 8 8 
Carex projecta 11 8 18 31 
Carex tenera 4' 12 8 
Equisetum arvense 26 4 12 40 62 - 5 10 
Glyceria striata 27 2 23 33 65 2 7 
Impatiens capensis 32 8 42 38 69 4 13" 19 
Carex palles cens var. neogaea 1 2 
Carex aurea 1 2 
Panicum 1anuginosum 1 2 
Amelanchier bartramiana 1 2 
Dryopteris hexagonoptera 1 2 



AVERAGE 
CONSTANCY .FREgUENCY 

D DM M WH W D DM H WH W 

Aegopodium podograria 1 2 
Arenar~a lateriflora 1 2 ... Arabis divaricarpa 1 2 
Epilobium leptophyllus 1 2 
Epilobium angustifolium 1 2 
Carex gracillescens 1 2 
Carex granularis 1 2 
Carex scabrata 1 2 
Gentiana andrewsii 1 - 2 1 
Gentiana lineare 1 2 
Gerardia tenuifolia 1 2 
Glyceria canadensis 1 2 
Goodyera repens 1 2 1 
Pyrus malus 1 2 
Rhamnus frangula 1 2 
Solidago gigantea 1 2 1 
Tovara virginiana 1 2 
Agrostis gigantea 1 2 
Dentaria laciniata 1 2 
Glyceria melicaria 1 2 
Poa nemoral1s 1 2 .-
Potentilla simplex 1 2 
Cardamine douglasii 1 2 
Trifolium pratense 1 4 
Carex amphibola var. turgida 1 4 : -
Carex hirtifolia 1 4 
Carex stricta 1 - . 4 
Cinna arundinacea 1 4 
Solidago uliginosa 2 7 
Panicum borealis 2 7 1 
Liparis Ioesilii 2 7 

xClaytonia virginica 2 8 1 
Viola adunca 1 2 4 

l 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WM W D DM M WM W 

Ambtosia artemisiifo1ia 2 2 4 -Aster novae-ang1iae 1 2 4 -Chamaedaphne calyculata 1 2 4 -Erigeron annuus 1 2 4 -Lonicera tartarica 1 2 4 
Oenothera perennis 1 2 4 
Myosotis laxa 1 2 4 
Rudbeckia laciniata 1 2 4 
Spiraea tomentosa 1 2 4 -Carex typhina 1 2 4 
Aster simplex 2 2 8 - 1 Poa alsodes 2 2 8 - 1 Veronica scute11ata 2 - 2 8 -Muh1enbergia mexicana 2 2 8 
Carex grayit 2 ..: 2 8 -Cirsium wlgare 3 2 12 
Potentil1a norvegica 3 2 12 
Scutellaria epilobiifo1ia 3 2 12 
Asclepias incarnata 3 2 12 

., -. 'Ca1tha pa1ustria 3 2 12 
Lythrum salicaria 4 2 lS 2 Eupatorium perfo1iatum 4 2 lS 
Carex lacustris 3 2 15 
Sium suave 4 2 1S 2 Eupatorium maculatum 5 2 23 1 Scutellaria lateriflora 8 1 2 42 3 Malaxis unifolia 2 4 4 
Carex folliculata 2 4 4 
Juncus effusus 2 4 4 
Elymus virginicus 3 4 8 
Geum macrophy11us 3 4 8 
Ribes lacustre 3 4 8 
Rhamnus a1nifolla 3 4 8 
Rubus occidentalis 3 4 8 

L 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W D DM M WH W 

Dryopteris cristata var. 
clin:toniana 3 4 8 

Scirpus atrovirens 4 4 12 
Agrostis palustris 2 4 12 
Carex lupulina 1; 4 15 2 
Lycopus americanus 5 4 19 1 
Lysimachia nUmmularia 5 1 4 19 2 3 
Carex normalis 5 4 19 2 
Smilacina stellata 3 7 4 - -
Spiraea alba 4" 7 12 
Aster punicêus 6 1 7 19 1 1 
Lysimachia thyrsiflora 8 7 31 2 
Boehmeria cyl indri ca 12 3 7" 54 1 12 
Symplocarpus foetidus 4 2 9 4 5 1 
Ribes glandulosum 6 ..: 9 19 1 
Galium palustre 9 1 9 35 3 
Lysimachia ci1iata 1 Il 19 1 1 
Carex crinita 11 18 35 1 1 
Alnus rugosa 15 1 18 54 1 4 
Tha1ictrum po1ygamum 14 1 20 42 1 6 
Cornus stolonifera 20 2 20 73 . - 1 6 
Dryopteris the1ypteris 22 1 31 65 2 5 
Iris versicolor 23 31 73 2 
Lycopus uniflorus 27 4 42 77 5 12 
Agropyron repens 1 4 
Anemone canadensis 1 4 
Actaea rubra f." neglecta 1 4 
Berberis thurnbergii 1 4 
nidens w1gatum 1 4 
Chrysosplenium americanum 1 4 1 
Cichorium intybus 1 4 
Cardamine bulbosum 1 4 
Sedum purpureum 1 4 
Vulichium arundinaceum 1 "4 

J 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WM w .J! DM M WH W 

Elymus cansdensis l 4 
Equisetum fluviatile l 4 
Beracleum lanatum l 4 
Bypericum ellipticum l 4 
Lemna trisulca 1 4 1 
Lycopus europeus 1 4, 
Lychnis flos-inculi 1 4 
Melilotus alba l 4 l 
Mimulus ringeos 1 4 
Phalaris arundinacea 1 4 
Phragmitis communis 1 4 l 
Physostegia virginana 1 4 

, polygamum arifolium 1 4 
Ranunculus flabellaris 1 4 l 
Ranunculus septentrionalis 1 4 
Rumex orbiculatus l 4 
Rumex verticillatus 1 4 
Selaginella apoda 1 4 
Solidago nemoralis l 4 

,Sonchus arvensis 1 4 
Stachys palus tris l 4 
Stellaria longifolia 1 4 
Veratrum viride l 4 
Viola septentrionalis x V. 

cucullata 1 4 1 
Carex comosa 1 4 
Carex canescens 1 4 
Carex pseudocyperuB 1 4 
Carex retrorsa 1 8 1 
Carex tribuloides 1 8 
Carex vesicaria 1 8 
Cirsium arvense 1 8 
Eleocharis obtusa 1 8 
CUBcuta gronovii 1 8 



AVERAGE 
CONSTANCY - FREQUENCY 

D DM M WH W D DM M WH W 

Glecosa hederacea 1 - 8 
Lobelia cardlnalls 1 8 
Penthorum sedloldes 1 8 
Potentilla anserina 1 8 1 
Rumes obtuslfolius 1 8 
Sagittaria 1atifolia 1 8 
Typha latifolia 1 8 2 
Scirpus pedicellatus 1 8 
Sol1dago juncea 1 8 1 
Typha angustifolia 1 8 
Sparganium ~urycarpum 1 8 
Cardamine pensylvanica 1 8 1 
Calla palus tris 2 12 
Galium asprellum 2 12 1 
Habenaria psycodes 2 - 12 
Hypericum vlrginicum 2 12 
Geum. allepicum. 3 15 1 
Lemna minor 3 1 15 7 
Cephalanthus occidenta1is 4 19. 
Cicuta bulbifera 4 19 1 
Geum rivale 4 19 
Leersia oryzoides 4 19 1 
Lysimachia terres tris 4 19 2 
Alisma triviale 4 23 1 
Gal1um obtusum. 4 1 23 6 
Pile a puDdla 5 1 27 4 
Bidens frondosa 6 1 31 5 
Mentha arvensis 6 35 1 

x Values based ou-a samp1e of spring.f1ora in 85 of the 141 stands. 

( 
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Moisture Gradient Analysis: 

As was shown for the arboreal elements, soil moisture is of 

importance in determining the composition and distribution of forest 

trees. Although much more influenced by microenvironment and local topo-

graphie variations than trees, the understory elements are to a degree 

also inf1uenced by genera1 stand soil moisture conditions. 

The same stand moisture designations were used as a basis for 

determining the re1ationships of the 516 herbs and shrubs found in the 

141 stands. Table 9 presents overall constancy, overal1 average 

frequency, and constancy and average frequency values along. the m~isture 

gradient for aIl understory components. The table has been organized to 

facilitate an understanding of the ecology of herbs and shrubs along the 

moisture gradient by ordering plants attaining ecological optima at the 

dry end of the moisture gradient, passing to plants with very broad 

amplitudes of tolerance and finally ending with those plants eco10gically 

predominant at the wet end of the gradient. lt can be seen that there is 

every combination of possible representation evident represen~ing con-

siderable variation in ecological representation. The representations of 

the 516 herbs and shrubs in the dry, dry-mesic, mesic, wet-mesic and wet 

segments are 185, 263, 221, 331 and 321 species respectively, indicating 

.greatest representation in the wet-mesic. The high number of species 

within the wet segment includes 105 or 30% occurring in only one stand. 

Representation of plants occurring only once in a segment: in the dry 
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it i8 96 (52%), the dry-mesic 77 (29%), the mesic 99 (42%) and the 

wet-mesic 89 (27%). On the other hand, very few species have constancy 

values over 50. Within the 5 segments, in order from dry to wet, 14 (8%), 

10 (4%), 26 (11%), 17 (6%), and 25 (8%) occur with a constancy greater 

than 50, respectively. 

If the averageonumberof species per stand per moisture segment 

is ca1cu1ated, one obtains the number of prevalent species of that 

segment; Within the dry, dry-mesic, mesic, wet-mesic, and wet segments 

there are 33, 45, 51, 53 and 56 prevalent species respectively. Within 

each segment these include those prevalent species mentioned above and 

include 31, 32, 32, 35 and 31 leve1s of constancy respectively. The 117 

prevalent species of aIl moisture segments in decreasing order of 

constancy are arranged in Table 10. This gives a clearer picture of the 

ecological importance of these major understory components across the 

whole moisture gradient. lt is somewhat deficient in that it does not 

include certain high values of these species in other segments wbich 

would indicate their broader ecological amplitude. Those species having 

average frequencies of 5 or more are also included in Table 10. 

In addition to the spring vernaIs, the families Liliaceae, 

Gramineae and Compositae and the genera Carex and Viola which will be dis

cussed later, selections have been made from the large number of additional 

species, and their patterns along the moisture gradient have been pre

sent~d graphica1ly. 



Table 10: 

The constancy values of 117 prevalent herbs and shrubs, as we11 

as average frequency for those species with a value of 5 or 

more, for a1l moisture segments. 



THE CONSTANCY VALUES OF 117 PREVALENT HERBS AND SHRUBS, AS WELL AS 
AVERAGE FREQUENCY FOR TUOSE SPECIES WITH A VALUE OF 5 OR MORE, FOR ALL MOISTURE SEGMENTS 

AVERAGE 
CONSTANCY FREgUENCY 

D DM M' WH W D DM M WH W 

Diervilla lonicera 85 11 
Gaultheria procumbens 77 32 
Cypripedium acaule 69 
Ch1maph11a umbellata 62 
Aster macrophy11us 54 5 
Vacc1nium myrt11lo1des 54 26 
Kelmia angustifo11a 39 5 
Lycopodium c1avatum 39 
Oryzopsis asperifolia 39 7 
Monotropa uniflora 31 "'" 
Vaccinium angustifolium 31 12 
Linnaea borealis 31 
Carex pensy1vanica 62 42 19 9 
Lonicera canadensis 31 48 
Corylus cornuta 54 45 46 11 5 
Dryopteris marginalis 31 42 50 
Smilacina racemosa 31 58 96 Il 
Pteridium aquilinum 85 48 42 28 6 - 5 
Aster acuminatus 31 32 35 33 
Mitche11a repens 39 52 42 8 
Clintonia borealis· 39 42 60 

"Lycopodium obscurum 39 32 35 56 8 
Cornus canadensis 39 42 7 
Viburnum cassino ides 39 49 8 7 
Carex arctata 39 45 54 42 

. Polygonatum pubescens 54 81 89 36 10 13 
Maianthemum canadense 100 77 73 91 65 57 29 19 45 17 
Aralia nudicau1is 77 71 69 76 54 18 10 8 12 9 

L 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W D DM M WH W 

Tr1enta11s borea11s 62 45 64 46 20 12 13 7 
Pru~u'i virg1n1ana 54 81 96 64 54 10' 10 9 8 
Dryopter1s intermedia 31 61 85 69 39 5 7 13 
Rhus radicans 39 44 50 11 9 
Fragaria virginiana 39 47 54 7 7 7 
Lycopodium comp1anatum 32 
Osmorhiza clayton1 48 58 - 7 11 
Tri11ium grandiflorum 48 77 9 25 
Carex pedunculata 48 77 16 11 
Solidago flexicaulis 45 . 54 7 
Asarum cinadense 42 54 6 
Prenanthes altissima 39 73 8 5 
Uvula ria grandiflora 36 65 7 11 
Viola pensylvanica 36 69 6 10 5 

xDicentra canadensis 30 88 5 13 
xErythron1um amer1canum 65 94 54 15 39 64 18 
Taxus canadensis 55 40 38 5 
Cornus a1ternifo11a 45 73 40 
Trillium erectum 45 100 42 16 
Tiare11a cordifolia 39 54 36 9 6 
Streptopus roseus 36 38 36 
Lycopodium lucidulum 36 36 
Epipactis helleborine 32 46 22 
Botrychium virginianum 32 13 18 
Pyrola elliptica 32 44 6 5 
Medeo1a virginiana 32 51 
Ribes cynosbati 52 73 40 35 
Sambucus pubens 42 .54 31 
Actaea rubra 42 54 35 
Acer spicatum 36 31 
Carex rosea 36 46 47 39 6 
Galium trlf10rum 4S 50 44 54 6 8 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WM W D DM M WM W 

Dryopteris spinulosa 42 38 58 62 1 
Rubus idaeus 39 58 5 
Athyrium fi1ix-femina 36 81 82 13 - - 11 11 

xC1aytonia earoliniana 11 8 15 
Caulophyllum thalietroides 69 Il 
Polystichum acrosticholdes 46 . 
Carex gracillima 42 
Viola canadensis 46 1 
Dentaria diphy11a 42 
Carex plantaginea 42 
Hydrophyllum virginianum 38 ... 8 12 Panax trifolius 35 
Mitell. diphy11a 36 38 
Hepatica acutiloba 36 46 6 8 
Actaea pachypoda 36 58 
Circaea quadrisuleata 58 40 31 6 
Carex intumescens 46 42 35 
Parthenocissus quinquefolia 42 58 1 
Arisaema atrorubens 58 44 65 1 6 
Onoclea sensibilis 46 84 96 18 43 
Brachyeletrum erectuœ 38 42 
Osmunda cinnamomes 60 42 19 7 Coptis groenlandieum 56 35 12 5 Viola incognlta 56 50 13 7 Spiraea latifolia 33 39 7 
SoUdago rugosa 36 42 
Aster lateriflorus 40 62 
Impatiens eapensis 38 69 13 19· 
Equisetum arvense 40 62 5 10 
Lycopus uniflorus 42 77 5 12 Osmunda regalis 49 73 
Rubu8 pub es cens 62 65 15 22 

L 



AVERAGE 
CONSTANCY FREgUENCY 

D DM M WH W D DM M WH W 

Calamogrostis canadenaia 35 
Mentha arvensia 35 
Carex crinita 35 
Carex stipata 35 
Ranunculus abortivua 35 
Ribes americanum 39 
Viola cuculla ta 39 
Sambucus canadensia 39 
Geum canadense 39 
Thalictrum polygamum ·42 6 
Solanum dulcamara 42 
Taraxacum officinale 42 
Scutellaria lateriflora 42 
Dryopteris cria ta ta 46. 
Viburnum lentago 46 
Chelone glabra 46 
Vitis riparia 54 6 
Boehmeria cylindrica 54 12 
Alnus rugosa 54 
Glyceria striata 65 7 
Dryopter1s thelypteria 65 
I1ex vertici11ata 65 6 
Cornus stolonifera 73 
lris versicolor 73 
Pyrus melanocarpa 10 
Hieracium vulgatum 9 
Po1ypodium virginianum 5 
Poa pra tends 6 
Danthonia spicata 6 
Thalictrum dioicum 6 

1. 
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One hundred and ninety-nine species are restricted to one 

moisture ~egment; 27 to the dry, 25 to the dry-mesic, 12 to the mesic, 32 

to the wet-mesic and 103 to the wet segment. Seventy-nine species have 

broad amplitudes of to1eranee and are found across the entire moi~ture 

gradient. Figures 13 - 22 present the eco1ogical distribution patterns of 

73 herb and shrub speeies. Various species' relationships have been com

pared on·the same graph in an effort to i11ustrate that two species of the 

same genus may be predominant in different ecologica1 situations. As an 

..... exa~le; species such as Uvularia grandif1ora, Trillium erectum, 

Dryopteris spinu10sa and Sambucus pubens are of greater ecological 

importance than their close relatives Uvu1aria sessilifo1ia, Trillium 

grandif1orum, Dryopteris eristata and Sambucus canadensis. Certain 

species, Maianthemum eanadense, Aralia nudicaulis, Onoclea sensibilis and 

Prunus virginiana, which have high average frequency, have been graphed 

along the moisture gradient and constancy relationships are also shown. 

As mentioned by Mayeoek and Curtis (1960), herbs like Maianthemum 

canadense, which occur with wide ecological tolerance and at high levels 

of importance along the moisture gradient, have little indicator value 

with respect to sociologieal and environmental conditions. 

Spring Ephemerals: 

These herbs have a limited above-ground growing period at the 

beginning of the season. They are essentially sun-loving plants, and 

grow in the period before the trees leaf out and overshadow them. These 

plan.ts thus pass through their life cycle quite rapidly and then, for the 
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balance of the year, remain dormant in the form of underground bulbs, 

corms or tubers. The ephemerals present in the forests of the study 

region include Erythronium americanum, Dicentra canadensis, ~ cucullaria. 

Claytonia caroliniana and ~ virginica. Other spring plants respond in a 

somewhat similar manner as vernaIs. Al1ium tricoccum, Sanguinaria 

canadensis, Hepatica acutiloba and Panax trifolius are aIl spring plants 

which, in certain respects, can be considered to have eco1ogical relations 

similar to the true ephemerals. 

The latest date suitable for the recording of spring ephemerals, 

during the period of study, was June 12. This te.rm!nated a period of 

approximately two months from when Claytonia caroliniana and Erythronium 

americanum were co1lected in a sugar bush which still had a one-foot snow 

coverage. Corms of Dicentra canadensis and ~ cucu1laria and bublets of 

Erythronium americanum have been found later in the season and have 

been recorded on the presence 1ists. Of the 141 stands, 85 were checked 

for spring flora. Thirty-eight of these had no vernaIs present. 

Erythronium americanum has a constancy of 52 and is the eighth most 

prevalent species within the study region. Claytonia caroliniana. ~ 

virginica, Dicentra canadensis and ~ cucullaria have a constancy in 85 

stands of 22, 2, 29 and 13 respectively. Al1ium tricoccum, Sanguinaria 

canadensis, Panax trifolius and Hepatica acutiloba have constancy 

·values in 141 stands of ~l, 18, 14 and 18 respectively. 
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Along the moisture gradient, vernaIs predomina te in more mature 

stands on rieh loam soils, dominated by Sugar Maple and of mesie soil 

moisture. Six of the 13 dry stands were eheeked for spring ephemerals. 

Erythronium americanum was the on1y vernal present in one stand an 

Allium trieoccum was also present in that stand. Twenty of 31 dry-mesie 

stands were cheeked and vernaIs were found in 12 stands. Erythronium 

amerieanum, Dicentra canadensis, ~ cucu11aria and C1aytonia caroliniana 

have constaney values of 65, 30, 15, and 20 and average.frequency values' 

of 39, 5, 0, and 8 respeetive1y. Nineteen of 28 mesic stands vere 

cheeked at the beginning of the growing period and quantitative records 

for ephemerals were taken in 16 stands. Erythronium americanum, Dicentra 

canadensis, ~ cueullaria and C1aytonia car01iniana vere present vith 

constaney values of 94, 88, 29, and 71 and average frequency of 64, 13, 

7, and 15 respectively. In three stands, corms were found as late as 

September 3. Of the 43 wet-mesic stands, 13 of 24 stands checked had 

spring species. C1aytonia virginiea, a rare southern plant, vas found 

with a constaney of 8 and an average frequency of only 1. Erythronium 

americanum, Dicentra canadensis, ~ cucullaria and C1aytonia caroliniana 

have constancy values of 54, 15, 12, and 12 and average frequency of 18, 

2, 2, and l respectively. Only Erythronium americanum vas found in one 

stand of 15 of the 26 wet stands cheeked. Most of the wet sites were 

inundated throughout the spring period and into early summer. Figure 18 

shows the distribution and importance along the moisture gradient of the 

spring epheme~als. AlI except Claytonia virginica attain ecologieal 

optima within mesie moisture conditions. The predominant spring 
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flowering species shown with the vernaIs a1so attain optimum importance 

within the mesic segment, although Uvularia grandiflora, ~ sessilifolia, 

Trillium erectum, ~ grandiflorum and Sanguinar1a canadens1s have broader 

tolerance. 

Li11aceae: 

Most of the herbs 1n this family bloom in the spring, and some of 

its members have already been considered in. the preceding section on 

spring ephemerals. The family is represented by 13 genera and 18 species, 

Most of which are weIl distributed throughout the study region. Eight 

speeies are among the 49 prevalent species of aIl stands. These are 

Maianthemum canadense (80), Polygonatum pubescens (53), Erythronium 

amerieanum (52), Trillium erectum (46), Clintonia borealis (41), Smilacina 

racemosa (41), Trillium grandiflorum (35), and Medeola virginiana (30). 

Other important speeies are Uvularia grandiflora (28), Trillium undulatum 

(19), and Uvularia sess1lifolia (18). Except for Trillium cernuum, 

Trillium erectum var. viridiflorum, Smilax herbacea, Lilium michiganiense, 

Veratrum viride, and Smilaeina stellata, aIl species have broad amplitudes 

of toleranee and are of similar relative importance within aIl segments 

of the moisture gradient, and especially 50 within mesic and sub-mesie 

segments. Within the dry segment, 4 of the 13 species present were also 

prevalent. Within dry-mesie, mesie and wet-mesic segments, 10 of 17, 9 

pf 15 and 7 of 18 species present respectively were prevalent. Maianthemum 

canadense was the only one of 15 speeies present in the wet segment that 

was also pr~valent. lt was the only species to attain prevalence in aIl 
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5 segments and to occur with an average frequency of at least 5 across 

the moisture gradient. Eight species had average frequency values 

greater than 5 in at least one segment. The mesic segment had the highest 

number of species of greatest importance, with 7 of 13 species having 

higher frequency values there. These quantitative values not only provide 

precise information on the occurrence of specifie plants but collectively 

emphasize the great ecological significance of members of this family in 

these forests. 

Carex: 
1 

This genus is of interest due to the high species represented. 

Some of these have broad amplitudes of ecological tolerance; others are 

quite restricted or rare. The large numbers collected are representative 

of forest sedges within the study region and are of considerable taxo-

nomic interest. Fifty-seven species of Carex were recorded present 

within the forests in which quantitative data were collected. Of these, 

Carex pedunculata, ~arctata and ~ rosea were among the 49 prevalent 

species, with overall constancy values of 43, 42 and 39 respectively • . 
Twenty-four.species were only encountered once and 29 species had 

constancy values between 2 and 25 •. Carex intumescens had a constancy 

value of 29 and may be considered to be of decided ecological importance, 

along with the other 3 major species. 

The distribution patterns of the different species of Carex 

are weIl illustrated in Figure 19. Only Carex backii and ~~ 
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are restricted ~o the dry forest sites, while ~tetanica, ~ umbellata, 

~ pla~yphylla, ~ sparganioides, and ~'sprengé1ii are restricted to 

dry-mesic s~ands. Carex laxicu1mus and ~ disperma are restricted to 

sites with mesic moisture conditions. In moister and extreme1y wet 

forest sites, rare occurrences of ~ gracil1escens, ~ granularis, ~ 

scabrata, ~ hirtifolia, ~ stricta and ~ amphibola, and of ~ retrorsa, 

~ tribuloides, h vesicaria, h comosa, h canescens and ~ 

pseudocyPerus respectively were ~oted. Altogether 14, 25, 29, 35 and 

32 species of Carex were found in the dry, dry-mesic, mesic, wet-mesic and 

wet forests of which 2, 4, 7, 3 and 4 respectively were prevalent species. 

This shows in effect tbat the wet lowland and bottom1and stands have the 

richest sedge flora and that although fewer species did occur within the' 

mesic segment; these occurred with greater importance than did the larger 

number of species which occurred sporadically within wet-mesic forests. 

Throughout the moisture gradient, 10 species were among the prevalent 

. species in at least one segment. 

Carex pensylvanica was among the prevalent species within the 

dry and dry-mesic forests with constancy values of 62 and 42 respectively, 

and wi~h average frequency values of 18 and 9 respectively. Carex rosea 

was a prevalent species in the dry-mesic, mesic, wet-mesic and wet 

segments with constaney values of 36, 43, 47 and 39 respective1y. Carex 

gracillima and ~ deweyana were prevalent T~thin the mesic segment with 

constancy values of 42 and 38 respectively. Carex peduncu1ata has con

stancy values of 48 and 77 within dry-mesic and mesic sites. Carex 
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aretata within dry, dry-mesie and wet-mesie sites has constaney values of 

39, 45. 54 and 42 respeetively. These 2 latter species are also 

prevalent within those segments. These 6 speeies of Carex, and including 

Carex laxiflora, have broad amplitudes of tolerance aeross the whole 

moisture gradient. Other speeies attaining prevalence in various 

segments are Carex plantaginea (42 in mesie), ~ intumeseens (46, 42, 35 

in mesie, wet-mesie and wet respeetively), ~ stipata (35 in wet) and C. 

erinita (35 in wet). Thirty-two speeies have average frequency values, 

but only Carex pensylvaniea, C. rosea and ~ pedunculata have values greater 

than 5. 

Gramineae: 

Twenty-four genera and 42 speeies of grasses were, with few 

exceptions. quite seattered throughout the forests studied and never 

oecurred in significant levels. Of the 42 species, Braehyeletrum 

ereetum was the most prevalent grass with a eonstaney of 30. Twenty-one 

speeies oeeurred in just one stand. Glyeeria striata, Calamagrostis 

canadensis, Schizaehne purpurascens, Poa pratensis, and Poa compressa are 

next in importance with constancy values of 27, 15, 10, 8, and 4 

respectively. Analyzed for occurrence along the soil moisture gradient, 

there are 16, 15, 14, 26, and 22 grass species within dry, dry-mesic, 

mesie, wet-mesic, and wet segments respectively. 

The grasses show an affinity for moist soil conditions. The 

stable nature of the mature sugar maple forests prevents them from 
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attaining high levels of influence there. Only Oryzopsis racemosa and 

Brachyeletrum erectum have any importance values within the mesic segment 

with average frequ~ncy values of 2 and l respectively. No grasses are 

prevalent within the mesic forests. Oryzopsis asperifolia is prevalent 

on drier-site moisture conditions with a constancy of 39. Five specie~ 

have quantitative values there, and of these Oryzopsis asperifolia and . 

Danthonia spicata have average frequency values of 7 and 6 respectively. 

There are no prevalent grasses within the dry-mesic segment. Under 

mois ter conditions, Braèhyeletrum erectum and Glyceria striata have 

constancy values of 44 and 65 in wet-mesic and wet segments respectively. 

Table lists constancy and average frequency values for aIl species. 

Dactylis glomerata, Panicum linearifolium, ~ latifolia, ~ tsugetorum 

and Phleum pratense are restricted to dry moisture conditions. Agrostis 

gigantea, Cinna arundinacea, Glyceria canadensis, Glyceria melicaria, 

Panicum borealè and Poa nemoralis occur on moister sites. Agropyron 

repens, ElymuS canadensis, Leersia virginica, ~ oryzoides, Phalaris 

arundinacea, Phragmites communis, and Sphenopholis intermedia thrive only 

under wet-soil moisture conditions. 

Figure 20 presents the amplitudes of ecological tolerance of 8 

grass species, including those attaining optima within restricted 

segments as weIl as those having broad amplitudes across the whole 

moisture gradient. 
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Compositae: 

Of the 19 genera and 49 species of Compositae encountered, a 

greater majority are 1ate-summer and fa11 flowering. Among spring 

bloomers are Taraxacum officinale, Antennaria ~ and Erigeron 

philadelphicus. Summer-f10wering composites are Prenanthes ~, Lactuca 

biennis and L. canadensis. Most Solidago and Aster flower in la te summer 

and fall. About 40 percent of the composites are represent~d in only one 

or two stands sampled within the study region. Prenanthes altissima and 

Aster lateriflorus are the most ubiquitous of the Compositae and have 

constancy values of 36 and 33 respectively. Of subsequent importance, 

though not prevalent, are Aster acuminatus, Taraxacum officinale, 

Solidago flexicaulis, ~ rugosa and Aster cordifo1ius with constancy 

values of 27, 27, 26, 22 and 22 respective1y. 

Throughout the moisture series 19, 21, 18, 34 and 41 of 49 

species of composites were encountered in dry, dry-mesic, mesic, 

wet-mesic and wet sites respectively. If considered from the point of 

view of numbers of species, composites have an affinity for moister 

habitats, although Solidago hispida, Solidago flexicaulis x ~ caesia, 

and Hieracium vulgatum are restricted to drier habitats. Solidago 

gigantea and ~ uliginosa are found where wetter soil conditions prevail. 

Nine species, of which Bidens frondosa and Solidago juncea are most 

significant, are restriated to wet sites. On the driest sites, Aster 

acuminatus and !!.. ma\::rophyllus are prevalent with constancy values of 31 
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and 54 respectively, while Solidago hispida, Hieracium vulgatum, ~ 

aurantiacum, Prenanthes alba, ~ altissima and Taraxacum officinale 

attain values of 23, 15, 15, 23, 15 and 15 respectively. Within the 

dry-mesic segment Solidago flexicaulis, Prenanthes altissima and Aster 

acuminatus are prevalent with constancy values of 45, 39 and 32. Aster 

cordifolius, Taraxacum officinale, Aster macrophyllus and A. lateriflorus 

are also of importance • 

. On sites of mesic moisture conditions, only 18 species of 

Compositae were encountered and of these the more important and widespread 

were Prenanthes altissima and Solidago flexicaulis, both prevalent species 

with constancy values of 73 and 54 respectively. Aster acuminatus, ~ 

lateriflorus, Prenanthes alba, and Erigeron strigosus also contribute to 

the understory cover. At the wet end of the gradient, Aster lateriflorus 

was prevalent and has constancy values of 40 and 62 in wet-mesic and wet 

sites respectively. Solidago rugosa is also important in contributing to 

the vegetational pattern of these sites. Aster acuminatus, Taraxacum 

officinale, Prenanthes altissima and Aster umbellatus have constancy 

values on wet-mesic sites of 33, 36, 31 and 31 respectively. On most of 

the wet sites, Bidens frondosa, Aster cordifolius, Eupatorium rugosum, 

Erigeron philadelphicus and Lactuca canadensis thrive weIl and achieve 

some importance vith constancy values of 31, 27, 23, 23, and 23 

respectively. 

Thirty-three species have significant quantitative values. On1y 
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5 however have average frequency over 5 percent. Hieracium vulgatum, 

with an affinity for the driest conditions, has a value of 9. Solidago 

flexicaulis and Aster macrophyllus have frequency values of 7 and 5 for 

dry-mesic sites. Prenanthes altissima attains an average frequency of 8 

and 5 within mesic and wet-mesic segments. Bidens frondosa, restricted 

to the wettest conditions, has a frequency value of 5. 

Figure 21 provides a visual record of some of the more repre

sentative composites, where some have adapted to specific moisture 

conditions and where others have wide preference of distribution along 

the soil moisture gradient. 

Viola: 

The genus Viola is second largest in number of represented 

species. Of the 18 present, Viola incognita and ~ pensylvanica are the 

most widespread with constancy values of 39 and 31 respectively. Viola 

cucullata, ~ canadensis, ~ conspersa, ~ pubescens, and ~ sororia are 

also of significance in indicating environmental preferences even though 

they are of more restricted distribution. 

Along the moisture gradient 4, 14, 12, 15, and 14 species of 

Viola are present in dry, dry-mesic, mesic, wet-mesic and wet sites 

'respectively. Only 4 sRecies occur on the driest sites, and only Viola 

pensylvanica, ~ incognita and ~ canadensis are found with significant 

levels of importance within these conditions. These same species have 
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constancy values of 36, 23, and 19 in dry-mesic sites and 69, 35, and 46 

respectively under mesic conditions. Viola pensylvanica, ~ incognita 

and ~ cucullata are found with a constancy of 24, 56 and 16 respectively 

in wet-mesic sites, while under wet soil moisture conditions the latter 

are the more important species with constancy values of 50 and 39. 

Although 16 species attain average frequency values witbin at 

least one specifie soil moisture category, only y~ pensylvanica, ~ 

canadensis and ~ incognita are capable of attaining average frequency 

values of5 or more. The former bas frequency values of 6 and 10 in 

dry-mesic and mesic sites; Viola canadensis bas an average frequency of 7 

in mesic sites, while ~ incognita attains frequency values of 13 and 7 

in wet-mesic and wet sites. 

Figure 22 presents the amplitudes of ecological tolerance of 

several species of the genus Viola. 



Figure 13: 

Shrub and herb species which attain optimum constancy values 

in the dry and dry-mesic segments of the moisture gradient. 
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Figure 14: 

Shrub and herb species which attain optimum constancy values in 

the mesic segment of the moisture gradient. 
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Figure 15: 

Herb species which attain optimum constancy values in the 

wet-mesic or wet segments of the moisture gradient. 
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Figure 16: 

Graphs based on constancy values. showing various distribution 

patterns of herbs, particularly bimodal relationships. along' 

the moisture gradient. 
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Figure 17: 

Graphs based on constancy values, showing various distribution 

patterns for herbs and shrubs, particularly bimoda1 re1ation

ships, along the moisture gradient. 
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Figure 18: 

Graphs based on constancy of vernal herbs along the moisture 

gradient. The majority of such species attain optimum 

occurrence in mesic forests. 

* Calculations based only on a sample of spring flora in 85 of 

141 stands (see text) 
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Figure 19: 

Constancy curves a10ng the moisture gradient for 6 species 

of the genus Carex. 
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Figure 20: 

Constancy curves along the moisture gradient for various 

species of the family Gramineae. 
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Figure 21: 

Constancy curves along the moisture gradient for various 

species of the family Compositae. 
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Figure 22: 

Constancy curves along the moisture gradient for 6 species 

of the genus Viola. 
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SUMMARY OF ENVIRONMENTAL RELATIONSHIPS 

Tablell presents a summary of the analysis of samples of the Al 

soil layer collected in 113 stands. Certain significant trends are 

indicated in the various moisture categories. Variation between indi

vidual stands in a specifie moisture segment may be considerable and 

provide an indication of the influences which other environmental 

factors or processes may have in effecting changes in soil conditions. 

Each stand is affected to a different degree by su ch factors as leaching, 

erosion, slope run-off, accumulation of plant and animal detritus, etc. 

The values for average water retaining capacities (WRC) are 

relatively high for aIl segments. There are apparent differences between 

drier and wetter stands, with the dry and dry-mesic stands averaging 225 

whereas the average for stands in the wet-mesic and wet is 248. There is 

an apparent discrepancy between the mesic stands which appear to have 

consistently lower average water retaining capacities. The only explan

ation for th1s situation is in terms of the problems associated with 

collecting samples of Al in the field. In drier stands the Al layer is 

very th in and it is extremely difficult to ob tain mineraI, soil without 

adulteration by the adjacent humus layer. On the other hand, mesic 

stands have deep Al layers and the humus can be easily cleared and 

mineraI samples can be cleanly taken. Thus, water-retaining capacity 

values and their influence on soil moisture must be carefully considered 

-', 
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in terms of the depth of overlying humus. An interesting situation 

exists between 10w1and and bottom1and stands. The 10w1and forests have 

an average WRC value of 339 (12 stands), with a range varying from 119 to 

584 percent. Bottomland forests, on the other hand, have a much 10wer 

average of 110 percent (10 standS), with a range of 63-170 percent. This 

would indicate greater accumulation of organic matter in 10wland stands 

and probably a more rapid turnover in the bottomlands. 

The pH values show only slight trends along the moisture 

gradient. lndividual variations are more noteworthy. For 113 stands, 

pH ranges from 4.0 to 7.3 with averages of 4.5, 4.8, 5.1, 5.0 and 5.5 for 

D, DM, M, WM and W stands, respectively. In 12 10wland stands, pH 

ranges from 5.3 to 6.4, whereas in 9 bottomlands values range from 5.3 

to 7.3. 

The total organic matter content (%C) in the Al soil layer is 

uniform for D, DM, WM and W wi~h averages of 20, 23, 23 and 23, respective

ly. The lower organic content of 15 percent for Mesic segment, corresponds 

vith the lower WRC for stands of the same segment. Total nitrogen varies 

from a low of 0.69 in the dry to a high of 1.32 percent in the Wet. The 

nitrogen content thus shows a tendency to increase with pH. 

Of the remaining mineraI constituents, Na, Ca, Mg and perhaps K 

increase from drier to wetter habitats. P has higher values on drier 

sites than at the wet end of the soil moisture gradient. 



Table 11: 

Summary of analysis of the Al soil layer, averaged for the 5 

segments of the moisture gradient. 

~I 



WRC 
WRC Range 

pH 
pH Range 

%C 
%N 

P ppm. 

Mn ppm. 

H ppm. 

K ppm. 

Na ppm. 

Ca ppm. 

Mg ppm. 

L 

SUMMARY OP ANALYSIS OF THE Al SOIL LAYER, AVERAGED 
FOR THE 5 SEGMENTS OF THE MOISTURE GRADIENT 

D DM M WM 

225 226 159 264 
79 - 416 71 - 548 83 - 398 65 - 568 

4.5 4.8 5.1 5.0 
4.0 - 6.4 4.3 - 7.0 4.2 - 6.8 4.5 - 6.4 

20.16 22.95 14.79 23.12 
0.69 1.05 0.83 1.22 

62 45 35 36 

54 46 60 30 

293 311 151 323 

282 261 234 271 

46 93 90 107 

1,609 4,014 3,414 3,760 

154 385 317 . 402 

W 

232 
63 - 584 

5.5 
4.9 - 7.3 

22.55 
1.32 

34 

45 

135 

288 

220 

8,538 

494 



DISCUSSION 

General Considerations: 

In accumulating qualitative and quantitative data for i4l 

forest stands~ our prime concern has been in studying the organization 

of the forest community and the relationships of their composition and 

structure to environmenta1 features. A rich f10ra was encountered 

inc1uding 54 arboreal species and 516 understory el,ements. 

Certain trees were found to be of major influence. Acer 

rubrum, U1mus americana, Acer saccharum, Betu1a 1utea, Ti1ia americana 

and Fraxinus americana have over 50% presence values. Other trees con

sidered to be prevalent - the "topmost species counted off to a number 

,equa1 to the species density of the community" (Curtis, 1959) -- are 

Tsuga canadensis~ Fagus grandifolia~ Betula papyrifera, Ostrya 

virginiana and Abies balsamea. Of these Il species, tbe most 

important e1ements, based on a Density-Frequency-Dominance Index~ are 

~ rubrum and Ac~r saccharum followed by Ulmus americana, Acer 

saccharinum, Pinus strobus, Betula populifo1ia, Tsuga canadensis~ Fagus 

graudifo1ia, Popu1us tremuloides and Tilia americana. 

The predominant environmental feature influencing the distri

bution of trees, herbs and shrubs within the forest complex is soi1 

moisture. This overriding feature prevailing today has been affected 
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by topography and soi1 structure due to the sorting and depositing 

effect of glacial and post-glacial action, climate and the post-glacial 

vegetational history of the study region. The data presented in Table 5 

and Figures 3 to 8 show that certain tree species are found with a 

broad amplitude of ecological tolerance across a moisture gradient of 

5 defined categories. Acer saccharum, Pinus ~trobus, Betula papyrifera, 

Tilia americana, Abies ba1samea, Fraxinus americana, Acer rubrum and 

U1mus americana are inc1uded here. These spe-ëies nèvertheless attain 

an optimum degree of importance on sites of specific moisture, as do 

other arbore al elements which have narrower amplitudes of tolerance. 

In tbis latter category one finds Pinus resinosa, Ostrya virginiana, 

_"~ grandifolia, Betula populifolia, Populus tremuloides, Thuja 

occidentalis, Fraxinus pennsylvanica, Acer saccharinu.m and Quercus 

bicolor. 

Field observation throughout the study region presents widely 

varying aspects of different vegetation types. One realizes tbat 

certain development patterns relate these different vegetation types in 

a successional sequence. 

One can imagine the sequences of the past: a barren land, 

spotted with innumerable lakes, following abandonment by glacial ice. 

Both plants and animals migrate from unglaciated areas and establish 

themselves. Establishment, growth, reproduction and competition take 

place until communities begin to mature and to stabilize. Somewhat 
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later the natural cover has again been removed for agriculture, for 

lumbering operations and settlement, and areas are then !ater abandoned. 

The degree of clearance and past usage favors the re-establishment of 

particular vegetation series. Invariably weeds, particularly annuals, 

invade the abandoned soils. Different species and groups of species are 

found on rich farmlands, on abandoned pastures, on fields strewn with 

erratics or bedrock, or on shorelines inundated in spring and fall. On 

these si tes prepared by pioneering species, perennial herbs germinate.· . 

and la ter shrubs and arboreal seedlings become established. The light

requiring poplars and birches result in the deposition of humtls. but 

competition for space and intolerancè to shade result in their replace

ment by arboreal elements which thrive on soils richer in humus and 

nutrients and with optimum soil moisture. 

A progressive amelioration of the soil is thus seen to take 

place along this successional sequence. On the heavier soils of the 

bydrosere these processes result in drying, increased aeration and 

improved dra~nage. On the sands of the xerosere there is an improvement 

in the water-retaining capacities of the substrate. Each dominant or 

group of dominants holds place and gives character to the habitat and 

community until effectively replaced by the next dominant. Eventually 

a period of little visible change is attained, a stable climax forest 

with pronounced shade-enduring capacity, governed by the actual 

climatic conditions and being representative of them. The dominant 

memb~rs are able to reproduce themselves indefinitely under the actual 

.J 
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c1imatic, edaphic, biotic and other abiotic conditions. 

Certain studies (Dansereau, 1946) had a1ready initiated research 

on the successional tendencies prevai1ing within the Quebec Lowlands. 

Both Dansereau (1946, 1959) and Grandtner (1966) present and discuss the 

basic vegetationa1 patterns. The former over-emphasizes the contribution 

of the more stable mesic communities, whi1e under-estimating the 

importance of the communities of the hydrosere. The latter, in pre

senting an extensive1y genera1 picture and inc1uding types corresponding 

to complexes of the present study, neverthe1ess accentuates on sma11 

detai1s. Ha11iday (1937), in a very genera1 study, presents no success

iona1 patterns and, as will become evident, underrates the ro1e and 

importance of Acer rubrum. With the comp1etion of the present project, 

more quantitative data has been added,. showing the close 'and continuing 

relationships of different arborea1 e1ements which, whi1e making up the 

different facets of forest communities, neverthe1ess tend toward 

relative stabi1ity under prevailing conditions. 

Over ha1f of the stands of the present study were 10cated .on 

wet-mesic and wet sites. Inc1uded here are bottomlands, particu1ar1y 

flood-plains, and 10w1ands on heavy, impervious c1ays and hardpans. 

Within wet 10w1and depressions and bottomlands Ulmus americana 

(constancy 85; average importance value 58), Acer saccharinum (65;73), 

Acer rubrum (77;36), and Fraxinus pennsylvanica (65;l3) are the more 

important elements contributing to the overall composition of this 
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segment of forest communities. One may also include Fraxinus nigra, 

Betu1a populifolia, Salix nigra and Populus tremuloides. The flood

plain forest supports a successional community of Salix nigra, Ulmus 

americana, Fraxinus nigra and Acer rubrum leading to relatively stable 

conditions where Acer saccharinum dominates. In certain instances 

Quercus bicolor and U1mus americana may dominate this forest community. 

Ulmus americana is a dominating element of wet lowland commun

ities. Salix nigra, Betula populifolia and Populus tremuloides are 

important as initia tors of the successional sequence for the prevai1ing 

moisture conditions. 'These latter have high constancy values with 10w 

average frequency except in those situations where they dominate certain 

sites. 

In wet situations the herb layer may be quite prolific or 

sparse, the latter occurring when inundation pro longs into the growing 

season. Onoclea sensibilis, Rubus pubescens, Impatienscapensis, 

Maianthemum canadense, Lycopus uniflorus, Athyrium fi1ix-femina, 

Boehmeria cylindrica, Equisetum arvense, Dryopteria spinulosa are the 

more important elements. In bottomland sites one mainly finds Onoclea 

sensibi1is, Impatiens capensis, Lysimachia nummularia, Ariaeama atrorubens, . 

Cornus st01onifera, Parthenocissus guinguefolia, Laportea canadensis, 

~oehmeria cy1indrica, Rh~s radicans and Lycopus uniflorus. 
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Where wet-mesic conditions exist, the community tends to be 

relatively stable and the contributing elements more flexible. Bottom

lands may persist on second-Ievel terraces or on high flood levels. Here 

one finds Quercus macrocarpa, Ulmus americana and Carya cordiformis as 

dominating elements. A great variety of sites exist where the more 

important components are Acer rubrum (82;72), Betula populifolia (49;32), 

Tsuga canadensis (49;25), U1mus americana (58;20), Populus tremuloides 

(40;23) and Thuja occidentalis (42;18). Acer rubrum, which dominates 15 

stands here, although not so widespread, does attain maximum importance 

on these sites of slower drainage. lt occurs to varying degrees with 

other important components su~h as Betula populifolia, Populus tremuloides, 

Ulmus americana, Fraxinus americana, Fraxinus nigra, Fraxinus 

pennsylvanica, Betula lutea, Thuja occidentalis and Tsuga canadensis. 

Populus tremuloides and Betula populifolia initiate succession 

of abandoned fields, pastures, wa~er-logged sites, aIder swales and 

willow carrs. Ulmus americana is present in the various facets of the 

successional sequence in situations of mois ter 80ils with less minerali

zation, such as found in pastures. With higher values of Ulmu~ americana, 

one finds little or no Acer rubrum, whereas Betula populifolia and Populus 

tremuloides are not encountered. Where one has a decreasing occurrence of 

Betula populifolia and Populus tremuloides, there is a graduaI increase 

·of Acer rubrum with certllin representation of Fraxinus americana, F. 

pennsylvanica, Betula lutea, Thuja occidentalis and Picea glauca. Pinus 

strobus occurs with Betula populifolia, Populus tremuloides, Acer rubrum, 
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Betula"papyrifera~ Tsugà canadénsis and " Abies balsamea.Acer saccharum 

is fairly weIl represented, although of less influence. In aIl instances 

there is a higher representation of Acer rubrum. One also finds Fagus 

grandifolia, Tilia americana and Betula lutea, while in local and usually 

more southern sites Acer nigrum, Ostrya virginiana. Carya cordiformis. 

Juglans cinerea and Prunus serotina are common. Twelve understory 

elements of higher relative frequency include Maianthemum canadense, 

Onoclea sensibilis, Erythronium americanum. Rubus pubescens, Aralia 

nudicaulis, Athyrium filix-femina, Dryopteris intermedia, Trientalis 

borealis. Viola incognita, Coptis groenlandicum, Osmunda cinnamomea and 

Prunus virginiana. 

Bog succession within the hydrosere indicates a tendency for 

development from Boreal Forest elements to a forest of a more deciduous 

nature starting with Picea Mariana and Betula papyrifera and, after long 

duration, perhaps leading to a forest in which Abies balsamea, Acer rubrum, 

Betula lutea, Tilia americana anè Tsuga canadensis are found to be major 

components. 

It is more difficult for plants to establish themselves on 

xe~~seric sites, such as sandy ridges.old dune systems and limestone 

outcrop. Analysis of the data for dry stands shows the importance of 

Pinus strobus, Quercua rubra, Pinus resinosa and Acer rubrum. Other 

species which contribute to the composition of these communities are 

Tsuga canadensis, Acer ~accharum, Populus grandidentata, Betula 
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papyrifera, Ostrra virginiana, Quercus~lba and"Betulapopulifolia. 

Populus tremuloides and Prunus ~ have a certain degree of importance 

in occupying disturbed sites. Pinus strobus and P. resinosa were fairly 

weIl represented in a majority of stands. Both species were closely 

associated, although there was a larger occurrence of Pinus strobus. 

Where white pine dominated, it usually occurred with Pinus resinosa, 

Quercus rubra, Acer rubrum and Populus grandidentata. Betula papyrifera 

was more frequent in stands where Pinus resinosadominated. Pinus 

resinosa did not occur in any stand dominated by quercus rubra, but there 

was a higher representation o~ Acer saccharum and Ostrya virginiana. In 

these same stands the higher importance of Acer saccharum, Carya 

cordiformis, ~ ovata and Tilia americana may be related to a certain 

maturing of the soil in the sense that there vas a definite accumulation 

of humus and its incorporation into the Al layer, as shown by its 

increased thickness. 

Table 6 shows that Prunus serotina, Tsuga canadensis, Betula 

paprrifera, Abies balsamea, Betula populifolia and Acer rubrum have a 

positive ratio of relative density of saplings to relative density of 

trees. Although nothing definite can be reliably interpreted from these 

figures, there does seem to exist a tendency for an increase of importance 

of these species in any successional tendencies within this segment. 

The more important understory components here are Maianthemum 

canadense, Gaultheria procumbens, Pteridium aquilinum, Vaccinium 
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myrti110ides, Aralia nudicau1is~ Trienta1is borèa1is~ Carex 

pennsy1vanica, Diervil1a 1onicera, Cory1us cornuta and Prunus virginiana. 

On dry-mesic sites the more important trees, based on constancy 

and average importance values, are Acer saccharum (71;65), Acer rubrum 

(55;41), Fagus grandifo1ia (58;30), Ostrya virglniana (68;18), Pinus 

strobus (36;29), Fraxinus americana (68;12), Tsuga canadensis (58;14) 

Tilia americana (65;10) and Quercus rubra (52;12). ln stands dominated 

by Acer saccharum one usual1y finds in decreaslng order of importance 

Ostrya vlrglnlana, Tilia americana, Fraxinus americana, Tsuga canadensis, 

Fagus grandifolla and Quercua rubra. No Acer rubrum ls found in any of 

these stands. Where Acer rubrum dominates, Quercus rubra 18 usually 

replaced by Betu1a lutea and Betula papyrifera, whlle ln stands dominated 

by Pinus strobus one finds Acer rubrum, U1mus americana, Tsuga canadensis 

and Quercus rubra. In these stands there is no occurrence of Tilia 

americana or'of Betula lutea. In general, where one has a decrease in 

the importance of Acer saccharum or Fagus grandifo1ia, there is usual1y 

an increase in importance of Acer rubrum. Betula populifolia and Populus 

tremuloides do not contribute extensively to the successional tendencies 

and are usually replaced in this function by !etula papyrifera, Betu1a 

lutea, Prunus serotlna, Prunus pennsylvanica and Populus grandidentata. 

There are not a large number of understory e1ements wlthin these 

soil conditions. One neve~theless ls bound to flnd Erythronlum amerlcanum, 

Maianthemum canadense , Polygonatum pubescens, Prunus vlrginiana, Carex 
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pedunculata, Aralia nudicalis and Trientalisborealis. 

Terminal forest stages are situated'on well-drained sites where 

there has been a maximum development and build-up of the soils. There is 

no excess of either co Id or heat, dryness or wetness. The resources are 

thus considered used to a maximum and the arboreal stratum serves as a 

climatic regulator for the understory herbs and shrubs. 

The major dominant of these forests i6 Acer saccharum (constancy 

100; average importance 119). One usually finds with varying degree of 

importance Acer rubrum (65;42), Tilia americana (96;28), Fagus 

&randifolia (92;24), Fraxinus americana (81;11) and Ostrya'virginiana 

(92;9). Climate affects the distribution of sorne elements in relation to 

Acer saccharum. In the northern parts of the region one will find with 

larger occurrence and greater importance Tsuga canadensis, Betula lutea 

and Acer rubrum; while in the southern parts Juglans cinerea, Carya 

cordiformis, ~ ovata, Quercus alba and Prunus serotina. Halliday (1937) 

based his discussions on these distribution patterns. 

Although Acer saccharum dominates 19 of 26 mesic stands, other 

arbore al species have attained dominance on these optimum moisture con

ditions. Acer rubrum domina tes 3 stands with very high importance, while 

. in these stands Betula lutea, Tilia americana and Fagus grandifolia have 

but a minor contri.bution. Tilia americana, Tsuga canadensis and Fagus 

grandifolia each domina te one stand and have asco-dominants Acer 
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saccharum~ Fagus grandifolia and Aèer rubrum.Acer s8ccharum has its 

lowest importance for mesic segments in a stand dominated by Quercus 

rubra with the presence of Prunus serotina, Acer rubrum, Fagus 

srandifolia, Fraxinus americana and.Acer saccharum. The overall tendency 

is for tlle graduaI decrease of aIl components with the increase in 

constancy and importance of Acer saccharum. 

grove: 

Dansereau (1959) has stated that the Laurentian sugar maple 

" ••• is the climatic climax association for the St. 
Lawrence Lowlands, and for much of the Appalachian 
and Laurentian Uplands below 1,000 feet. lt does 
not contain any conifers; sugar maple is very 
strongly dominant over beech to the point of 
forming a veritable consociation ••••• The herbaceous 
layer is characteristically sparse in summer." 

Theoretically, aIl facets of the different vegetation types 

encountered can be shown to tend toward a potential steady state -- the 

climax. This can rarely, if ever,be attained. Allowing for a reasonably 

long period ~f stability, destruction of even a smal! portion.of the 

canopy crea tes a different microclimate in so far as light and moisture 

conditions are concerned. For this reason one usually finds different 

types of climax situations. A single climatic climax, which is con-

sidered to be in equilibrium with the general climate, is "s theoretical 

community towards which aIl successional development in a given region is 

tending. lt is realized when physical conditions of the substrate are 

not.so extreme as to modify the effects of the prevailing regional 
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climate" (Odum, 1971). There may also exist a number of edaphic 

climaxes. These are modified by local conditions of the substrate and 

where topography, soil, water, fire or other disturbances are such that 

the climatic climax cannot develop. Here come to mind stands along the 

gradient where Pinus strobus, Quercus rubra, Acer saccharinum, Querclls 

bicolor, Ulmus americana and Acer rubrum domina te within local conditions 

of moisture. 

In so far as the theoretical climatic climax of the study region 

i8 concerned: 

"The stabilizing and purifying influence of the 
sugar maple ••• is thus occasionally interrupted 
locally or generally, with a resultant resur.gence 
of less well-adapted trees. The forest is never 
stable but rather exists in a state of dynamic 
equilibrium, compounded by the opposing forces 
of a supertolerant sugar maple, on the one hand 
and a particular group of vigorous but less 
tolerant species, aided by external agents of 
destruction, on the other." (Curtis, 1959) 

Tilia americana, Fagus grandifolia, Ostrya virginiana, Fraxinus 

americana and Betula lutea attain percent presence over 80 under mesic 

conditions, while not surpassing an average importance of 28 compared to 

the average importance of 119 for Acer saccharum. 

As for a destruction of the natural sugar maple grove, a major 

problem was encountered during sampling and is related to the long 

period of exploitation for maple sugar production of mesic upland 
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forests dominated by sugar maple. The management of most sugar bushes 

involves the removal of tree species other than sugar maple and of most 

sap1ings. The central bush comp1etely "dominated" by Acer saccharum 

nevertheless has, in most instances, a buffer zone to adjacent fields and 

pastures where one finds a remnant of the natura1 bush, domlnated by 

Acer saccharum, with scattered occurrence of Fagu8 grandifolia, Quercus 

rubra, U1mus americana or Quercus rubra. 

The data was also ana1yzed for stands where Acer saccharum and 

any conifers occurred together. In aIl, 44 stands were counted. Acer 

saccharum was not important in 4 dry stands where Pinus strobus 

dominated. There was an increase in the importance of sugar maple in 16 

dry-meslc stands related to a graduaI decrease of white pine. While in 

the dry stands there was also an occurrence of Tsuga canadensis and 

Plnus resinosa, in the dry-mesic Abies balsamea, Picea glauca, Tsuga 

canadensis and Thuja occidentalis contributed slightly. Sugar maple is 

not so important in 10 wet-mesic stands. Here Thuja occidentalis and 

Tsuga canadensis are the important conifers, increasing in importance as 

sugar maple decreases. T8uga canadensis, the on1y conifer present in at 

least 14 mesic stands, attains a very smal1 degree of importance in a 

stand where Acer saccharum does not dominate. Pinus strobus, Abies 

ba1samea and Picea glauca have scattered occurrence of no relevant 

importance. No conifers are encountered in stands where Acer saccharum 

has any importance over 221. Only Tsuga canadensis is present to any 

degree in more stable forest communitles in both dry and dry-mesic 
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conditions. This may bear relation to t.he Pine-Hemlock Forest of 

Nichols (1935). 

The scattered occurrence of individuals of white pine may be 

explained by the fact that white pine, an early successional species, has 

a life expectancy of Many centuries. As a result, one comes upon mature 

forests of 80 to 90 feet, with scattered individuals towering over this 

forest at 100 to 150 feet. 

"Barring catastrophy, the white pines gradually 
die out, and probably would be entirely gone 
within 600 years under natural conditions leaving 
a climax mesic forest which would gradually 
increase in sugar maple dominance. Uninterrupted 
succession of this sort must have been very rare 
in presettlement times, since the time period of 
800 to 1000 years necessary from initial stand to 
final forest is so long that the chances of having 
no catastrophy are practically ni!." (Curtis, 1959) 

Along the same lines of thought, Oosting (1956) mentions Pinus strobus 

as dominating on certain sites of more f,avorable moisture conditions, 

where it remains for long periods as sub-climax. lts long life and 

relativelylow numbers suggest that this species is regarded as a relict 

within the climax. 

The understory of mesic hardwoods is rich and varied. At least 

18 herb species are widespread within'this particular community. Here, 

one may include certain spring vernaIs: Erythronium americanum, Dicentra 

canadensis and Claytonia caroliniana as weIl as Trillium grandiflorum, 

" . 
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Tri11ium erectum, Maianthemum canadense, Polygonatum pubescens, Smi1acina 

racemosa, Prunus virginiana, Carex pedunculata, Caulophyllus thalictroides, 

Uvularia grandiflora, Viola pensylvanica, Osmorhiza claytoni, Dryopteris 

intermedia, Prenanthes altissima and Aralia nudicaulis. 

The information which has been gathered has been examined with 

particular interest in so far as the overall contribution of certain 

important elements to the forest community. Betula populifo1ia and 

Popu1us tremuloides are.dominating elements in successional sequences, 

especia1ly on moist sites. 

Stands of Betula populifolia, or old field birch, are commonly . 

restricted to the Central St. Lawrence Plain. An early invader of sandy 

fields and sites of immature soils of slow and irregular drainage, it 

occurs predominantly in wetter sites and in peaty areas where drainage 

has improved. Betula populifolia occurred in 45 stands. Most commonly 

occurring with it were Acer rubrum, Abies balsamea, Po pu lus tremuloides, 

Pinus strobus, Betula papyrifera, Tsuga canadensisand Prunus serotina •. 

In early stages of development, old field birch will completely dominate 

vith scattered individuals of Abies balsamea, Prunus pensylvanica, ~ 

serotina, Populus tremuloides or Acer rubrum. As the site matures, a 

graduaI increase of Acer rubrum and Populus tremuloides will replace 

Betula populifolia. In wet areas Ulmus americana replaces Acer rubrum. 

Where Acer rubrum has attained dominance Betula populifolia loses aIl 

importance and one finds Abies balsamea, Pinus strobus, Betula 
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papyrifera, with Tsuga canadensis attaining a certain degree of 

importance. On drier sites Betula populifolia, although occurring 

frequently, is neverthele8s not so important as on wetter sites. 

The occurrence of Populus tremuloides and Betula populifolia is 

closely related. The importance of one over the other depends, to a 

large extent, on the particular site conditions. In 40 stands the more 

important trees to be found with Populus tremuloides are Acer rubrum, 

Betula populifolia, Abies oalsamea and Betula papyrifera. As with old 

field birch, the poplar contributes to the initiation of successional 

trends. A maturing of the site brings about a graduaI increase of Acer 

rubrum and Ulmus americana. On dry-mesic sites, dominated by Populus 

tremuloides, Pinus strobus and Tilia americana will replace Ulmus americana 

and Betula lutea. 

Ulmus americana has an overall constancy of 58, and an average 

importance of 20. lt occurs m~st frequently with Acer rubrum, Fraxinus 

americana, Tilia americana, Acer saccharum and Betula lutea. lt attains 

its greatest importance under mois ter conditions. In wet-mesic sites one 

encounters it in the presence of Acer rubrum, Betula lutea, Fraxinus 

nigra, ~ pennsylvanica and Acer saccharinum. A decrease of Ulmus 

americana i8 uBually accompanied by an increase in importance of Acer 

rubrum and Betula lutes, while an increase is related to a decrease of 

Acer saccharinum and Tilia americana. In drier situations one finds 

Fraxinus americana, Tilia americana, Acer saccharum and Ostrya virginiana 
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occurring with Ulmus americana, a decrease of the latter usua11y accom

panied by an increase of Fraxinus americana. 

The relationship of Ulmus americana and Fraxinus ~ was 

interesting to analyze, in that both are related in their occurrence. 

Fraxinus americana occurs alone in 15 of 94 stands; Ulmus americana in 

14; and Fraxinus nigra in 2 stands. Numerous combinations exist for 

these 3 elements and for Fraxinus pennsy1vanica, depending on the degree 

of importance of any one over the others. In this way Fraxinus americana 

is the more important in 34 stands, Fraxinus nigra in 5, ~ pennsylvanica 

in 7, whereas Ulmus americana is the more important element in 47 stands. 

In most cases there is one or more of the other species present. Re1ated 

to the soil moisture gradient, Fraxinus americana is more important in 

drier and in mesic sites. Ulmus americana, Fraxinus pennsylvanica and F. 

nigra are more influential in wet and in wet-mesic conditions. 

The contribution of Acer rubrum has been indirectly shown while 

discussing a11 facets of the forest communities encountered. lt is of 

widespread occurrence, has a high relative importance and has a broad 

amplitude of ecologic31 tolerance. lts importance has been under

estimated by most researchers. Along with Acer saccharum and Ulmus 

americana it domlnates and is influential in the development of numerous 

forest communities of the St. Lawrence Lowlands. 
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Geographica1 Re1ationships: 

The present study contributes to a 1arger project invo1ving the 

phytosociology of al1 forest regions of Ontario and Quebec. Major facets 

of these forests have been studied by Maycock (1963), Davies "(1968) and 

Bouchard (1970). Other relevant studies have been accomp1ished by 

Walther (1963), Daly (1965), Lambert (1968) and Warder (1970). AlI have 

compi1ed extensive qualitative and quantitative data showing the compo~ 

sition," structure and eco1ogica1 re1ationships of al1 forest types 

existing within the southern regions of Quebec and Ontario. The fore st 

vegetation of the Central St. Lawrence Lowlands can be compared phyto

sociologica11y and f10ristica11y with the Pa1eozoic Northern Conifer

Hardwoods of S.E. Ontario (DavieR, 1968) and with the Appalachian Foot

hil1s region (Bouchard, 1970). 

The St. Lawrence Lowlands lie south of the Canadian Shie1d and 

stretch from Lakes Erie and Huron to Anticosti Island. The Western and 

Central sections are separated by the Frontenac Axis, a projection of the 

Canadian Shield between Kingston and Prescott. The Western Lowlands form 

a contact zone with the Deciduous Forest of Extreme S. Ontario at the 

northern 1imits of Soper's Carolinian zone (1949). Its northem 1imits 

are along the Paleozoic-Precambrian contact running from Georgian Bay to 

Kingston. The Appa1achian Foothi1ls or Eastern Quebec Highlands lie 

south-east of Logan's Fault and in relation to the present study are 

main1y areas over 450 feet in altitude. 
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Within the Western Lowlands f~r 131 stands studied, 62 trees 

were found to make up aIl major phases of the forest continuum, while 

within 94 Upland stauds 40 arboreal elements were encountered with a 

marked absence of aIl southern species and a marked tendency to 

borealness. The Central Lowlands form a meeting ground with various 

elements of southern or boreal affinity contributing to their composi

tion. To the south-west, the arboreal flora is decidedly ri cher in 

species composition. Juniperus ·virginiana, Quercus velutina, Juglans 

nigra, Quercus meuhlenbergii and Sassafras albidum occur here and not in 

the other two regions. Pinus banksiana, Pyrus americana, and Populus 

deltoides, although present in the Central Lowlands, attain greater 

importance further south. Not occurring with1n the Western Lowlands are 

Pinus rig1da, Picea rubens, Betula popu11folia, Picea mariana and Pyrus 

malus. In the Appalach1an Uplands elements of southern affin1ty usua11y. 

occurring on drier site~ Quercus alba, Ulmus thomasi, Quercus rubra, 

Carya ovata and ~ cordiformis,are not found. Neither are species of 

moister sites: Quercus macrocarpa, ~ bicolor, Celtis occidentalis, 

Popu1us deltoides and Acer nigrum. Crataegus~, Carpinus caroliniana 

and Alnus rugosa never becomemature trees. Table 12 shows the constancy 

and average importance values for aIl trees occurring within the three 

regions. A total of 36 trees are present across aIl regions. 

In the Western Lowlands the most widespread trees are Ulmus 

americana, Fraxinus americana, Acer saccharum, Tilia americana, Ostrya 

virginiana and Prunus serotina with constancy values of 75, 69, 67, 61, 



Table 12: 

Constaney and average importance values for tree species 

oeeurring within Western St. Lawrence Lowlands (WL), Central· 

Lowlands (CL), and/or Appalachian Highlands (AH). 



CONSTANCY .AND AVERAGE IMPORTANCE VALUES FOR TREE SPECIES OCCURRING 
WIl'HIN WESTERN ST. LAWRENCE LOWLANDS (WL). CENTRAL LOWLANDS (CL), 

AND/OR APPALACHlAN HIGHLANDS (AH) 

CONSTANCY AVERAGE IMPORTANCE 
WL CL AH WL CL AH 

Juniperus virginiana 5 1.5 

Pinus banksiana 3 0.4 

Quercus velutina 3 0.9 

Juglans nigra 2 0.1 

Quercus muehlenbergii 2 0.1 

Sassafras albidum 1 0.1 

Acer nigrum 15 9 2.9 0.9 

Quercus alba 10 4 4.2 0.9 

Alnus rugosa 2 1 

Populus deltoides 3 3 0.1 

Celt1s occidentalis 1 1 0.1 

Pyrus aucuparia 1 1 

Quercus bico1or 1 8 0.1 2.0 

Amelanchier arborea 5 9 0.1 

Carya ovata 7 10 3.2 1.2 

Quercus macrocarpa 8 18 2.3 2.6 

Carya cordiformis 20 28 0.9 3.9 

Ulmus americana '75 60 33 24.8 20.5 9.0 

Fraxinus americana 69 53 34 6.7 8.3 2.9 

Tilia americana 61 54 21 6.9 11.3 1.4 

Ostrya virginiana 55 42 24 4.0 6.7 1.5 

Tsuga canadensis 48 45 32 10.5 13.7 16.6 

Fraxinus nigra 34 31 30 4.1 4.5 4.2 

Populus balsamifera 19 10 9 4.8 1.1 6.0 

Ulmus thomasi 14 5 1 2.8 1.4 

Pinua resinosa 11 6 6 3.0 3.9 7.9 

Prunus virginiana 7 2 2 0.2 



CONSTANCY AVERAGE IMPORTANCE 
WL CL AH WL CL AH 

Ac:er negundo 4 l 2 2.6 1.5 

Sa1ix nigra 14 4 8 5.3 3.2 1.4 

Thuja oc:c:identalis 49 30 36 28.6 9.1 19.7 

Prunus serotina 53 33 38 1.7 2.1 3.3 

Pinus strobus 28 33 20 10.3 16.1 11.0 

Querc:us rubra 29 31 6 13.3 9.9 2.2 

Fraxinus pennsy1vanica 23 25 2 3.0 6.0 0.2 

Ac:er sac:charinum 20 22 2 18.0 17.0 1.1 

Jug1ans cinerea 10 19 4 0.4 1.0 0.3 

Carpinus caro1iniana 8 17 1 0.1 0.1 

U1mus rubra 12 14 1 0.7 1.4 0.3 

Crataegus spp. 8 9 1 0.1 0.1 

Larix 1aric:ina 5 9 ·3 0.4 1.9 0.1 

Pic:ea glauc:a 17 29 26 1.3 1.8 2.3 

Sa1ix spp. 4 0.5 -
Pyrus americana 2 

Pinus rigida 1 2.1 

Ac:er spicatum 1 3 0.2 

pyrus decora 1 1 12 0.6 0.6 

Populus tremu10ides 31 28 38 14.7 10.6 16.1 

Betula papyrifera 45 44 59 9.7 3.9 16.8 

Ac:er sac:charum '67 57 76 73.5 38.6 72.1 

Ame1anc:hier spp. 13 13 20 0.3 0.2 0.2 

Fagus grandifolia 45 45 52 14.4 12.4 12.7 

Populus grandidentata 15 18 20 3.5 1.8 2.6 

Prunus pensy1vanica 1 23 28 1.3 1.6 

Ac:er pensylvanicum 3 16 43 0.3 2.1 

Abies balsamea 32 37 68 2.6 4.8 16.4 

Aeer rubrum 36 70 76 5.7 48.2 25.3 

Betula lutea 47 54 88 5.6 5.0 29.5 

Betu1a popu1ifolia 32 19 15.2 4.3 

Pic:ea mariana 4 2 0.4 

Pic:ea rubens 6 58 0.7 5.4 
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55 and 53. The most important are Acer saccharum, Thujaoccidentalis and 

Ulmus americana with average importance values of 74, 29 and 25. In the 

Quebec Highlands Betula lutea, Acer saccharum, Betula papyrifera, Pic~ 

rubens and Fagus grandifolia are most widespread with cons~ancies of 88, 

76, 59, 58 and 52. The most important elements are Acer saccharum, 

Betula lutea, Acer rubrum and Thuja occidentalis with average values of 

72, 30, 25 and 20. 

An index of simllarity (Curtis, 1959) was applied to both 

constancy and average importance values of trees present in aIl three 

regions. Using the formula 2w/a + b these values were compared to those 

in the other regions and a coefficient of correlation, an index of 

similarity, was derived. This formula takes the sum of quantitative 

measures for each entity respectively (a, b) with w the sum of the lower 

values of each measure; 2w being the degree of coincidence betweenthe 2 

sets of measures. A value of 1 represents 2 quantitatively identical 

measurements, a value of 0 repr~sents no similarity whatsoever. In this 

way, based on occurrence, the similarity between Western and Central 

L~~lands is 0.82, between the Central Lowlands and Highlands is 0.71, 

while between the Western Lowlands and Highlands a similarity of 0.63 in 

the occurrence of species exists. Based on average importance of tree 

species, Western and Central Lowlands have a degree of similarity o~ 0.68, 

with a similarity of 0.59 between Central Lowlands and Highlands; .and, 

surprisingly enough, between the Western Lowlands and Highlands, the 

simllarity is 0.68. 
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Table 13 presents the average importance values of aIl trees in 

aIl three regions along the moisture gradient. Figure 23 presents the 

distribution patterns of some of the more important trees. Some general 

tendencies manifest themselves. Trees which attain a 1imit --.whether 

climatic or altitudinal -- within one region usually tend to have a 

narrow range of tolerance toward one segment of the moisture gradient. 

In this group are species of Meridional affinity and which reach their 

northern 1imit within south-western Ontario. There are also those 

species which, although"occurring throughout aIl regions, are limited by 

edaphic factors to one segment of the moisture gradient. 

~ saccharum, one of the more important trees within aIl 

regions, is not so important within the Central Lowlands as it is within 

the other two. Mention has already been made concerning the problem of 

sampling the stands dominated by Acer saccharum. Nevertheless, through

out the regions it domina tes on mesie sites. Fraxinus amerieana and Ulmus 

americana are definitely lowla~d types. Both have fair occurrence at the 

.moisture end, although Fraxinus americana has a greater importance within 

the drier end. Ulmus amerieana is important within wet-mesic and wet 

segments. Acer rubrum, having a wide distribution with altitude and 

latitude, is most important within the Central Lowlands. Here it reaehes 

an optimum within the wet-mesie segment, while in the Uplands it reaches 

an optimum in both dry-mesie and wet-mesic segments. In aIl regions it 

has a wide amplitude of tolerance. 



Table 13: 

The average importance values for a11 trees occurring within 

one or a1l regions, a10ng the moisture gradient. (WL - Western 

Lowlands; CL - Central Lowlands; AH - Appa1achian Highlands). 
* - denotes al1 vnlues of 0.4 and.i less 



THE AVERAGE IMPORTANCE VALUES FOR ALL TREES OCCURRING 
WITHIN ONE OR ALL REGIONS ALONG THE MOISTURE GRADIENT 

DRY DRY MESIC MESIC WET MESlC WBT 
WL CL AH WL CL AH WL CL AH WL CL AH WL CL AH 

Juniperus virginiana 9 
Quercus ve1ut1na 6 
Pinus banksiana 2 
Sassafras albidum 1 
Quereus muhlenbergii * 
Plnus rlglda 23 .... 
Plnus resinosa 18 43 180 1 
Quereus alba 16 9 7 * * 1 
Quercus rubra 59 45 16 12 10 * 9 1 6 
Carya ovata 13 2 5 1 * 1 * 2 
Populus grandidentata 12 8 1 7 2 8 * 2 2 1 
Acer pennsy1vanicum * 1 * * 5 * * * Thuja oecidenta1is 42 17 8 4 1 21 * 44 5 29 40 8 73 
Pinus strobus 29 29 54 22 29 41 * 2 * 6 2 1 1 
Pop~lus tremu10ides 25 1 3 6 17 * 11 2 25 40 25 10 7 

. Betu1a papyrifera 21 6 12 13 8 31 1 1 16 4 4 13 10 1 7 
. Abies balsamea 9 3 7 1 6 9 1 4 1 6 23 3 5 46 
Acer rubrum 9 20 23 2 41 32 2 42 14 10 72 39 9 36 18 
Pieea glauca 7 8 * 2 * 1 1 3 4 1 1 7 
Acer saeeharum 6 10 107 65 43 196 119 139 69 4 49 1 9 
Quercus macroearpa 4 9 1 2 * 2 4 * 1 
Ostrya virginiana 2 9 10 18 * 4 9 4 4 1 * * Popu1us ba1samifera 2 * 1 5 2 10 15 3 22 
Fraxinus americana 2 2 11 12 2 7 11 3 12 9 3 2 4 4 
Amelanchier spp. 1 1 * * 1 * * * * * * * Prunus scrotina 1 * 6 1 5 4 7 2 1 2 7 1 1 
Tsuga canadensis 1 Il 16 14 51 13 9 2 14 35 26 8 * 4 
Fagus grandifo1ia * 1 31 30 4 30 24 29 11 5 4 * Carya cordiformis * 4 1 5 1 8 3 2 * 

J 



DRY DRY MESIC MESIC WET MESIC WET 
WL CL AH WL CL AH WL CL AH WL CL AH WL CL AH 

Prunus virginiana • 1 • • * * Jug!ans cinerea • • 2 • 2 * 2 • * 1 
Ulmus thomasi * 2 • 5 1 2 • 9 
Tilia americana • 1 9 10 • 8 28 3 17 11 • 2 2 1 
Ce1tis occidenta1is • * Crataegus spp. • * * - * • 
Ulmus amer1cana • 1 9 7 1 22 9 2 45 20 5 42 58 38 
Fraxinus pennsylvanica * 1 * 2 2 1 l1 24 
Larix laricina • 1 • 3 * 2 6 * Ulmus rubra • 1 2 1 3 2 1 • 1 
Picea rubens 2 15 * 11 4 1 3 * 1 
Betu1a populifo1ia 7 2 14 * 32 • 21 7 
Picea marlana 1 • 2 
Acer nigrum 1 * 10 2 5 2 
Betu1a lutea 3 4 12 2 6 51 12 8 23 9 2 21 
Carpinus caroliniana • * • • • * Prunus pensylvanica • 2 1 1 3 2 2 1 1 
Fraxinus nigra • * 2 * 3 6 9 14 13 . 17 
Pyrus malus * Juglans nigra * * Acer saccharinum • 5 Il 6 67 73 *. 
Acer spicatum • * * Sorbus decora 1 * 1 
Pyrus aucuparia • 
Quercus bicolor 5 1 10 
SaUx nigra * 1 21 17 7 
Acer negundo 10 5 
Populus deltoides 1 
Alnus rugosa * • 

L 



Figure 23: 

The constancy and average importance values of 8 important trees 

within the Western St. Lawrence Lowlands (WL), Central Lowlands 

(CL), and Appalachian Highlands (AH), as weIl as the importance 

values of these same species along the moisture gradient. 
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The forests of the three regions are essentially mixed forests 

and, as such, sorne mention should be made of the coniferous elements 

which, as with hardwoods, have boreal or meridional affinities. 

Juniperus virginiana and Pinus banksiana occur only within the Western 

Lowlands although scattered individuals of the latter have been found 

near contact zones with the Canadian Shield in the Central Lowlands. 

Tsuga canadensis and Thuja occidentalis are more widespread in western 

Ontario as forest elements, although Thuja is the only conifer with a 

higher average importance withiu these western regions. Pinus strobus 

has constancy values of 28, 33 and 20 within south-western, northern and 

Uplands regions. rts average importance values are 10, 16 and Il in 

these same regions. Tsuga canadensis, with presence values of 48, 45 

and 32, has an increasing importance with altitude of Il, 14 and 17 

respectively. Abies balsamea, definitely of bore al affinity, increases 

in both constancy and importance from south to north with constancy 

values of 32, 37 and 68 and average importance values of 3, 5 and 16 for 

south-western, northern and foothills regions respectively. 

Thé" index of similarity was applied to aIl moisture segments of 

Western and Central Lowlands. The dry-mesic segments were most similar 

with a value of 0.71. Otber values were 0.63, 0.6û, 0.51 and 0.46 for 

wet, mesic, dry and wet-mesic segments. This low value for wet-mesic 

sites is probably due to the greater number and variety of lowland and 

bottomland stands encountered in the Central Lowlands. 
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The Index of Regional Influence (IRI), derived by Haycock (1963) 

and subsequently used by Davies (1968), gives the ecological importance 

of individual tree species within specifie study regions. This index is 

determined for each species by summing average importance values for aIl 

soil moisture segments and calculating each species as a percentage of 

the total aver~ge importance values for all species in aIl moisture 

segments. The most important species within the Western Lowlands are 

Acer saccharum, Thuja occidentalis, Ulmus americana, Quercus rubra, 

Populus tremuloides and'Fagus grandifolia with IRI values of 24.96, 9.48, 

7.84, 5.02, 4.86 and 4.75 respectively. Within the Central Lowlands Acer 

rubrum is the most important with 14.05, followed by Acer saccharum, 

Pinus strobus, Ulmus americana, Acer saccharinum, Quercus rubra and 

Betula populifolia with values of 12.63, 7.78, 6.34, 5.65, 4.70 and 4.21. 

In the Uplands Acer saccharum, Pinus resinosa, Acer rubrum, Thuja 

occidentalis, Betu1a 1utea and Pinue strobus attain major importance with 

IRI values of 15.89, 12.07, 8.80, 7.14, 7.12 and 6.40. With an increase 

of latitude and altitude, ther~ seem to be more species contributing to 

the general make-up of the regional vegetation. The influence of conifers 

gains more importance in the northern forests. In the Western Lowlands, 

Thuja occidentalis is second in influence vith an IRI value of 9.48, while 

Pinus strobus (3.59) and Tsuga canadensis (3.40) make minor contributions. 

Pinus strobus (7.78) is third in influence in the Central Lowlands, while 

Tsuga canadensis (3.90), Pinus resinosa (2.83), Thuja occidentalis (2.81) 

and Abies balsamea (1.48) are of lesser importance. For the Highlands, 

the influence of conifers i8 more noticeable and widespread. One can 

l 
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include here Pinus resinosa (IRI - 12.07), Thuja occidentalis (7.14), 

Pinus strobus (6.40), Abies aalsamea (5.97) and Tsuga canadensis (5.57). 

The analysis of herbs and shrubs has been one of a floristic 

comparison based on the total percent presence, and of the application of 

the Index of Similarity. For the three regions 487, 516 and 356 herb 

and shrub species were encountered in the Western and Central Lowlands 

and Highlands respectively. Beçause of its situation on severa1 major 

migration routes, and especially because of predominance of wetter sites 

facilitating migration, a larger number of herbs and shrubs are found 

within the Central Lowlands, a large number occurring only once for the 

whole region. Table 14 presents constancy values for all herb and shrub 

species found within any or all of the regions studied. Within the 

Western Lowlands 96 species (20%) occur with a constancy of 1 as compared 

ta 189 (36%) for the Central Lowlands and 81 (22%) for the Appalachian 

Highlands. 



Table 14: 

Constancy values of shrub and herb species occurring within 

Western Lowlands (WL), Central Lowlands (CL), and/or 

Appalachian Highlands (AH). 

) 



CONSTANCY VALUES FOR ALL HERB AND SHRUB SPECIES OCCURRING WITHIN 
THE WESTERN ST. LAWRENCE LOWLANDS (WL), THE CENTRAL LOWLANDS (CL), 

AND/OR THE APPALACHIAN HIGHLANDS 

Ranuncu1s fascicu1aris 
Mentha arvensis 
Juniperus communis 
Polygala paucifo1ia 
Lonicera hirsuta 
Shepherdia canadensis 
Agropyron.trachycaulum 
Lindera benzoin 
Me1ica smithii 
Smilax hispida 
Podophy11um peltatum 
Pedicularis canadensis 
Ga1ium 1anceo1atum 
Carex f1ava 
Carex hystricina 
Cynoglossum officinale 
Rhus aromatica 
Sa1ix humilis 
Arabis glabra 
Asp1enium trichomanes 
Aster azureus 
Ceanothus americanus 
Conopho1is americana 
Euonymus obovatus'. 
Ga1ium pi10sum 
He1ianthum divaricatus 
Hepatica americana 
Hieracium f10ribundum 
Li1ium phi1ade1phicum 
Ma1axis brachypoda 
Nasturtium officinale 
Polygala senega 
Ranuncu1us repens 
Saponaria officina1is 
Soli da go squarrosa 
Ste11aria longifo1ia 
Asc1epias syriaea 
Carex digitalis 
Carex foenea 
Carex cephalophae. 
Carex eristate11a 
Ceonathus ovatus 
Cerastium arvense 
C1ematis vertiei1laris 
Goodyera oblongifolia 
Racke1ia virginiana 
Lithospermum croeeum 
Penstemon hirsutus 

Sonstancy 
WL CL AH 
15 
14 
13 
13 
12 
12 
11 

8 
8 
8 
7 
6 
6 

'5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Phy11itis sco1opendrium 
Prunus pensylvanica 
Rudbeckia serotina 
Smilax ecirrhata 
Veronica anagallis-

aquatica 
Agropyron caninum 
Alliaria officinalis 
Allium canadense 
Al1ysUM allysoides 
Angelica atropurpures 
Arabis lyrata 
Arenaria serpyl1ifo1ia 
Asclepias exaltata 
Aster sagittifolius 

Carex 1urida 
Carex muhlenbergii 
Carex vulpinoidea 
Cornus florida 
Cypripedium reginae 
Epi10bium hirsutum 
Euphorbia corallata 
Rabenaria unalascensis 
Hedysarum alpinum 
He1enium autumnale 
Houstonea canadensis 
Lepidium campestre 
Lonicera japonica 
Lupinus pe1ennis 
Medicago 1upu1ina 
Me1i1otus officinalis 
Mertensia panicu1ata 
Ophioglossum vu1gatum 
Panicum xanthophysum 
Polygala po1ygama 
Polygonum punctatum 
Po1ygonum ilinade 
Polymnia canadensis 
Ranuncu1us gmelini 
Ranuncu1us pensylvanicus 
Ranuncu1us rhomboidus 
Rhus glabra 
Rumex crispus 
SaUx 1ucida 
SaUx rigida 
Smilacina trifolia 
Stellaria media 
Tragopogon pratensis 

Constancy 
WL CL AH 

2 
2 
2 
2 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 -, 
1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Constancx Constancx 
WL CL AH WL CL AH 

Verbena urticifo1ia 1 Mimu1us ringens 3 l 
Veronica serpy1ifo1ia 1 - Pyro1a virens 3 1 -
Zygadenus glaucus 1 - Carex sparganioides 3 1 -
Geranium robertianum 47 4 - Dentaria 1aciniata 3 1 -
Solanum du1camara 47 17 - Potentil1a simplex 3 1 -
Trillium grandif10rum 47 35 Phlox divaricata 3 2 -
Viola pubescens 29 10 - Rhus typhina 3 2 -
Thalictrum dioicum 24 Il - SaUx disco1or 3 2 -
Ribes americanum 23 18 - Arabis divaricarpa 2 1 -
Lonicera ·dioica 23 10 - Aster novae-ang1iae.: 2 1 -
Solidago caesia 22 14 - Convo1vu1us spithaneus 2 1 -
Aqui1egia canadensis 17 2 - Corallorhiza striata 2 1 -
Lycopus americanus 17 5 Lobe1ia cardina1is 2 1 -
Hystrix patula 16 2 - Prunus nigra 2 1 -
Anemone virginiana 16 6 Symphoricarpos alba 2 1 -
Galium obtusum 13 4 - Tovara virginiana 2 1 -
Xanthoxylum americanum 12 6 Carex tetanica 2 1 -
Rhamnus cathartica 12 9 Osmorhiza longisty1is 8 8 -
Anemone canadensis 10 1 - Cerastium vulgatum 3 3 -
Sium suave 10 4 - Hamamelis virginiana 2 2 -
Wa1dsteinia fragarioides 10 4 Veronica scutel1ata 2 2 -
Pyro1a asarifo1ia 9 3 - Agropyron repens 1 1 
Cornus racemosa 8 1 Arenaria 1ateriflora 1 1 
SoUdago juncea 8 1 - Comptosorus rhizophy11us 1 1. -
Carex eburnea 8 3 - Cuscuta gronovii 1 1 -
Phryma leptostachya 8 4 - Cypripedium calceo1us 1 1 -
Carex 1upulina 8 4 - var. pubescens 
Carex tenera 8 4 - Epi10bium 1eptophy11um 1 1 -
Arctostaphy1os uva-ursi 7 1 - GaUum boreale 1 1·-
Ccmandra richardsiana 7 1 - Lithospermum officinale 1 1 -
Viburnum rafinesquianum 7 1 - Lycopodium tristachyum 1 1 -
Carex hitchcockiana 7 3 - Me1ilotus alba 1 1 -
Carex aurea 6 1 - Panicum 1atifolia 1 1 -
Eupatorium perfo1iatum 6 4 - Penthorum sedioides 1 1 -
Galium aparine 6 4 - Rumex acetosella 1 1 -
Barbarea vulgaris 5 1 - Solidago gigantea 1 I 
Geranium maculatum 5 1 - Solidago nemora1is 1 1 -
Linaria vu1garis 5 1 - Sonchus arvensis 1 1 -
Typha 1atifolia 5 1 - Carex laxiculmus 1 1 -
Carex re trorsa 5 1 - Carex sprenge11i 1 1 -
Triosteum aurantiacum 5 1 - Carex umbel1ata 1 1 -
Ambrosia artemisiifolia 5 2 - Cinna arundinacea 1 1 -
Solidago hispida 5 2 - Poa nemora1is 1 1 -
Carex 1acustris 5 3 - Che1idonium majus 1 2 -
Ribes hi rtellum 5 4 - Juncus effusus 1 2 -
Monarda fistulosa 4 1 Li1ium michiganiense 1 2 :.. 

Nepeta cataria 4 1 - Liparis loese1ii 1 2 -
Carex piatyphyI1a 4 1 - Solidago u1iginosa 1 2 -
Erigeron strigosus 4 2 - Verbascum thapsus 1 2 
Orchis spectabi1is 4 2 - Carex b1anda 1 3 -
Rhamnus alnifolia 4 3 - Carex tuvkermanii 1 3 -



Constane! Constane! 
WL CL AH WL CL AH 

Scute11aria epi1obiifo1ia 2 3 - Hepatica aeuti10ba 21 18 2 
Asc1epias incarnat a 2 3 - Sambueus canadensis 21 18 9 
Alisma triviale 1 4 - Viola conspersa 20 13 4 
Athyrium pycnocarpon 1 4 - Epi10bium glandulosum 19 6 4 
Cepha1anthus occidentalis 1 4 - Laportea eanadensis 19 18 5 
Desmodium glutinosum 1 4 - Aretium minus 18 4 3 
Hieracium f10rentinum 1 4 - Sanguinaria eanadensis 18 18 2 
Panax quinque folius 2 4 - Ce1astrus scandens 17 9 1 
SaUx bebbiana 3 5 - Smilax herbaeea 16 7 4 
Carex peckii 1 6 - Agrimonia gryposepa1a 16 9 1 
Menispermum eanadense 3 6 Ranuneu1us aeris 16 Il 7 
Carex convoluta 4 7 - Cypripedium ea1ceo1us 13 4 4 
Viburnum acerifolium 6 7 - Rosa spp. 13 6 2 
Oryzopsis racemosa 1 8 - Lysimachia ci1iata 13 7 4 
Carex a1bursina 8 9 Carex stipata 13 8 8 
Cicuta macu1ata 7 10 ... Fragaria vesca 12 2 2 
Prenanthes a1ba 2 Il - Comus rugosa 12 3 1 
Sanicu1a gregRria 1 12 - Smi1acina ste11ata 12 3 2 
Rubus (b1ackberry) 9 17 - Satureja vu1garis Il 1 1 
Mite11a diphylla 14 21 - Lactuca canadensis 10 10 5 
Carex 1axif1ora 11 25 - Carex hirtifo1ia 9 -1 1 
Ribes cynosbati 73 45 16 Cystopteris fragilis 8 3 3 
Taraxacum officinale 55 27 18 Carex norma1is 8 5 3 
Dryopteris spinu10sa 54 46 21 Pilea pumi1a 8 5 4 
Epipactis he11eborine 52 25 25 Bidens frondosa 8 6 4 
Carexpeduncu1ata 52 43 22 Dryopteris goldiana 8 7 1 
Rhus radicans 51 37 5 Hypericum perforatum 7 3 2 
Aster 1aterif1orus 48 33 12 Equisetum scirpoides 7 1 
Vitis riparia 45 28 3 Leonorus cardiaca 6 1 1 
Circaea quadrisulcata 45 34 8 Chrysanthemum 
Partbenocissus leueanthemum 6 2 1 

quinquefo1ia 44 33 5 Spiraea alba 6 4 2 
Ranunculus abortivus 43 28 9 Antennaria spp. 6 6 2 
Fragaria virginiana 43 36 23 Galium circaezans 5 1 1 
Equisetum arvense '42 26 12 Urtica ciioica 5 5 1 
Caulophy11um,thalictroides38 22 19 Poa sa1tuensis 4 1 
Impatiens capensis 36 32 31 Dactylis glomerata 4 1 1 
Geum canadense 35 25 3 E1ymus virginicus 4 3 1 
Asarum canadense 35 25 12 Echinocystis lobata 4 3 3 
Poa compressa 33 4 l Glechonia hederacea 3 1 1 
Oryzopsis asperifolia 32 8 7 Erigeron annuus 3 1 1 
Cornus stolonifera 31 20 4 Carex scabrata 2 1 1 
Dryopteris margina1is 28 27 22 Myosotis scirpoides 3 1 
Hydrophy11um virginianum 27 18 2 Lonicera tartarica 2 1 1 
Prunella vulgaris 27 13 12 Phleum pratense 2 1 2 
Ranunculus recurvatus 26 5 5 Anaphalis mar 4 2 4 

. Carex p1antaginea 26 Il 5 Festuca obtusa 5 4 5 
Erigeron philade1phicus~ 25 10 2 Cora1lorhiza macula ta 10 4 10 
Cystopteris bulb1fera 23 4 3 Ribes triste 16 14 16 
Adiantum pedatum 22 12 12 Po1ygonatum pubescens 66 53 64 
Violacanadensis 21 14 7 Arisaema atrorubens 64 43 58 



Cons tan cl Constanc! 
WL CL AH WL CL AH 

G1yceria striata 55 27 39 I1ex.verticillata 8 21 5 
Actaea pachypoda 52 25 30 Dryopteris the1ypteris 15 22 4 
Rubus idaeus 49 30 44 Viburnum lentago 12 22 3 
Viola pensyl~ca 41 31 36 Aster cordifolius 5 22 18 
Aster macrophyl1us 34 13 15 Iris versicolor 8 23 2 
Solidago f1exican1is 29 26 27 Lycopodium complanatum 2 23 14 
Solidago canadensis 28 Il 16 Carex gracillima 16 24 18 
Aralia racemosa 27 16 18 Lycopus uniflorus 26 27 13 
Apocynum androsae=lfolium 25 8 9 Uvu1aria grandiflora 23 28 4 
Dentaria diphyl1a 23 15 18 Carex pensy1vanica 18 28 Il 
Veronica officinale 21 5 11 Cypripedium acaule 2 28 16 
Allium tricocCUD 18 Il 12 Dicentra canadensis 7 29 20 
Eupatorium maculatua 17 5 8 Brachye1etrum erectum 9 30 21 
Scutellaria lateriflora 17 8 10 Osmund,\ regalis 7 30 7 
Achillea mil1efo1iua 17 9 16 Carex rosea 37 39 4 
Carex comnumis 16 12 15 Pteridium aquilinum 28 39 26 
Me1ampyrum lineare Il 1 4 Onoc1ea sensibi1is 38 56 37 
Ca1tha palus tris 8 3 4 Cardamine pensylvanica 2 1 4 
Ranunculus septentriona1is ~ 1 4 Deschampsia flexuosa 4 1 5 
Rumex obtusifoliua 6 1 3 Habenaria viridis 3 2 10 
Epi10bium angastifo~um 6 1 4 Linnaea borealis 12 6 13 
Impatiens pal1ida 5 2 3 Carex disperma 5 2 15 
Trifo1ium pratense 1 1 1 Habenaria psycodes 3 2 15 
Botrychium Mite11a nuda 15 6·20 

matricariaefolium 1 1 1 Athyrium the1ypterioides 7 4 20 
Pyro1a rotund1folia 1 2 1 Viola septentriona1is 7 6 20 
Gay1ussacia baccata 3 3 3 Aster puniceus 21 6 22 
Carex radiata 2 3 1 Dryopteris cris tata 14 17 23 
Viccia cracca 3 4 1 Diervi11a lonicera 22 12 24 
Symp10carpus foeddus 3 4 3 Circaea a1pina 19 5 27 
Lysimachia nvmmq1aria 3 5 2 Poa pratense 22 8 33 
Lysimachia terrestris 1 4 1 Carex deweyana 25 21 3'1 
Agrostis perennans 1 5 1 Botrychium virginianum 36 27 44 
BotrYchium mu1dfidum 1 6 2 Carex 1eptonervea 19 18 46 
Rubus odoratus 7 ·8 1 Dryopteris disjuncta 23 22 50 
Danthonia spicata 4 8 3 Viola se1kirkii 13 4. 50 
Dirca palustris 8 9 5 Cinna 1atifolia 7 6 52 
Equisetum hyema1e 6 9 2 Viola renifolia 15 5 56 
Schizachne purpurascens 7 10 1 Oxalis montana 7 1 58 
Amphicarpa bracteata 5 10 1 Smilacina racemosa 62 41 63 
Carex crinita 6 Il 9 Ga1ium trif10rum 46 45 63 
Sanicula marilandica Il 12 8 Sambucus pubens 49 35 65 
Chimaphi1a umhel1ata 7 13 Il Tiare11a cordifolia 43 35 69 
Eupatorium rugpSUD 13 15 Il Viola blanda 1 2 3 
Che10ne glabra 9 15 14 Maneses unif10ra 1 1 3 
Ca1amagrostis cana.densis 8 15 7 Carex trisperma 2 3 5 
Epifagus virginfana 8 15 8 Geum macrophy11um 1 3 5 
Alnus rugosa 3 15 Il Vaccinium angustifo1ium 6 6 7 
Viola cucullata 10 16 8 Mi1ium effusum 1 4 7 
Gau1theria procumbens 4 16 7 Hieracium scabrum 2 4 8 
Pteretis pensylvanica 7 18 12 Bromus ci1iolatus 2 2 8 



ConstancI ConstancI 
WL CL 'AH WL CL AH 

Galium asprellum 2 2 8 Trientalis borealis 23 49 77 
Poa palus tris 1 4 8 Aralia nudicaulis 48 59 78 
Pyrola secunda 7 8 9 Clintonia borealis 19 41 80 
Carex bromoides '2 4 9 Acer spicatum 19 27 82 
Poa alsodes 1 2 11 Trillium erectum 4 46 82 
Viburnum trilobum 8 9 12 Viola incognita 29 39 88 
Clematis virginiana 6 10 12 Dryopteris intermedia 48 60 89 
Polypodium virginianum 4 5 12 Maianthemum canadense 70 80 93 
Ribes lacustre 1 3 12 Athyrium filix-femina 51 62 93 
Carex novae-angliae 1 8 13 Poa trivialie 2 1 
Ribes glandulosum 6 6 14 Senecio pauperculus 4 3 
Lycopodium clavatum 2 11 14 Habenaria hyperborea 8 - .4 
Vaccinium myrtilloides 3 14 15 Campanula rotundifo1ia 3 3 
Lactuca biennis 2 7 15 Berberis vulgaris 1 1 
Carex projecta 5 11 18 Apocynum cannabinum 1 1 
Ga1eopsis tetrahit 1 1 18 Urtica procera 1 1 
Galium palustre 1 9. 19 Selaginella rupestris l 1 
Hieracium aurantiacum 3 8 22 Carex castanea ·1 1 
Lycopodiumannotinum 1 8 22 Anemone quinquefolia 1 2 
Po1ystichum acrostichoides15 16 25 Pyrola virens 1 2 
Dicentra cucu1laria 2 13 26 Habenaria obtusata 1 2 
Thalictrum po1ygamum 11 14 27 Plantago major 1 2 
Aster umbe11atus 8 14 27 Lapsana communis 1 2 
Carex brunnescens 7 9 27 Prenanthes trifoliata l 3 
Solidago rugosa 4 22 31 Habenaria orbicu18 ta l 3 
Osmorhiza c1aytoni 12 32 33 Listera conva11arioides 1 3 
Cornus canadensis 12 21 35 Carex 1eptalea 1 3 
Mitche11a repens 18 34 40 Epigaea repens 1 4 
Coptis groenlandicum 9 30 40 Petasitis palma tus 1 4 
Lycopodium obscurum 4 36 42 Luzula acuminata 1 -' 4 
Pyro1a el1iptics 14 32 43 Senecio aureus l 10 
Taxus canadensis 25 39 45 Hydrocotyle americana 3 13 
Medeo1a virginiana 7 30 45 Actaea rubra f. neglecta - 1 
Dryopteris novaborascensis 2 20 47 Aegopodium podograria 1 
Rubus pubescens 36 43 53 Bidens vu1gatum 1 
Actaea rubra 28 35 53 Cardamine bu1bosum l 
Viburnum a1nifolium 9 18 54 Cardamine doug1asii 1 
Osmunda claytoniana 9 15 54 Chamaedaphne ca1yculata l 
Tril1ium undulatum 2 19 57 Cichorium intybus 1 
Erythronium americanum 8 S2 60 Cirsium arvense 1 
Dryopteris phegopteris 1 (5 63 Comptonia peregrina 1 
Carex intumescens 22 29 64 Corydalis sempervirens 1 
Cory1us cornuta 23 3S 65 E1eocharis obtusa 1 
Cornus alternifolia 28 41 66 Equisetum fluviatile 1 
Lycopodium 1ucidu1um 9 27 66 Gentiana lineare 1 
Carex arc tata 35 42 67 Gerardia tenuifolia 1 
Prenanthes a1tissima 21 36 67 Glyceria canadensis 1 
Streptopus roseus 22 27 70 Heracleum 1anatum 1 
Aster acuminatus 3 27 75 Houstonia caerulea 1 
Prunus virginiana 61 70 76 Hypericum ellipticum 1 



Constancx: Constanc! 
WL CL AH WL CL AH 

.luncus bufonius 1 Du1ichium arundinacea 1 
Lathyrus ochroleucus 1 Panicum lanuginosum 1 
Lemna trisu1ca 1 Panicum tsugetorum 1 
Lonicera ob1ongifo1ia 1 Poa 1anguida 1 
Lychnis f1os-ineuli l Sparganium eurycarpum 1 
Lycopus europeus l Ste1laria longifolia l 
Myosotis 1axa 1 Sedum purpureum 1 
Oenethera perennis 1 Viola adunca l 
Pastinaeea sativa 1 Viola sagittata l 
Pha1aris·arundinacea 1 Aster simplex 2 
Phragmites commune 1 CaUa palus tris 2 
Physostegia virginiana 1 Claytonia virginiea 2 
Polygonum arifolium 1 Hypericum virginieum 2 
Potentilla anserina 1 Leersia virginiea 2 
Pyrus malus 1 Sa1ix petiolaris 2 
Ranuneulus flabellaris 1 Staphy1ea trifoliata 2 
Rhamnus frangula 1- Carex bac kii 2 
Ribes sati vum 1 Carex fol1iculata 2 
Rubus allegheniensis 1 Carex grayii 2 
Rudbeckia laciniata 1 - Panicum boreale 2 
Rumex orbi cula tus 1 Vio1a.rost.rata 2 
Rumex vertici11atus 1 Acalypha rhomboidea 3 
Sagittaria latifolia 1 Dryopteris cris tata 
Sanieula trifoliata 1 var. clintoniana 3-
Scirpus pedicellatus 1 Lemna minor 3 
Scirpus verecundus 1 Potentilla norvegiea 3 
Scrophularia lanceolata 1 Rubus oceidentalis 3 
Selagine1la apoda 1 Amelanchier spicata 3 
Solidago caesia X Botrychium disseetum 

S. f1exieaulis 1 forma obliqua 4 
Spiraea tomentosa 1 Cieuta bulbifera 4 
Spiranthes cemua 1 Leerzia oryzoides 4 
Symphytum officinale 1 Lythrum saliearia 4 
Typha angustifolia 1 Seirpus atrovirens 4 
Carex amphibola -1 Trifolium repens 4 
Carex comosa 1 Tril1ium ereetum 
Carex gracillescens 1 var. viridiflorum 5 
Carex granularis 1 Viola incognita 
Carex pseudocyperus 1 var. forbesi! 6 
Carex tons a 1 Viola sororia 10 
Carex tribuloides 1 Viburnum eassinoides 30 25 
Carex typhina 1 Spiraea latifolia 22 10 
Carex vesicaria 1 Oxa1is stricta 18 9 
Carex stricta 1 Rubus hispida 17 1 
Agrostis gigantea 1 Boehmeria cylindrica 12 1 
AmelanChier sanguinea 1 Kalmia angustifolia 12 9 
Amelanchier weigandii 1 Pyrus melanocarpa 8 3 
Amelanchier humilis 1 Mentha arvensis 6 5 
Ame1anchier bartramiana 1 Tril1ium cernuum 4 1 
Dryopteris hexagonoptera 1 Cryptotaenia canadensis 4 3 

• 



ConstancI ConstancI 
WL· ·CL·AH WL CL AH 

Geum allepicum 3 1 Stachys palus tris 1 1 
Cirsium vulgare 3 1 Aster johannensis 1 
Muh1enbergii mexicana 2 1 Woodsia ilvensis 1 
Hieracium vulgatum 2 1 Botrychium simplex 1 
Osmunda cinnamomea - 33 33 Viburnum edule 1 
Lonicera canadensis 30 71 Ste1laria longipes 1 
Claytonia caro1iniana 22 38 Daphne mesereum 1 
Monotropa uniflora 22 42 Stellaria calycantha 1 
Uvularia sessilifolia 18 23 Solidago graminiifolia 1 
Panax trifolium 14 16 Polygonum sagittatum 1 
Equisetum sylvaticum 13 15 Plogonum hydropiper 1 
Dalibarda repens 13 18 Panicum xanthophysum 1 
Nemopanthus mucronata Il 13 Muhlenbergii frondosa 1 
Dennstaedtia punctilobu1a - II 55 Luzu1a campes tris 1 
Carex debilis 7 25 Lonicera oblongifolia 1 
Viola pallens 4 18 Listera cordata .- 1 
Botrychium dissectum 4 4 Hesperis matrona1is 1 
Ledum g~oenlandicum 3 4 Carex swanii l 
Goodyera tesse1ata 2 4 Carex prasina 1 
Zizia aurea 2 4 Geum 1aclanatum 1 
Ma1axis unifolia 2 3 Gnapha1ium macounii 1 
Agrostis palus tris 2 3 Habenaria di1atata 1 
Veratrum viride 1 14 He ra cleuDt maximum 1 
Po1ygonum cilinode 1 5 Circaea canadensis 2 
Monotropa hypopithys 1 3 Agrimonia striata 2 
Equisetum pratense 1 ·3 Rhododendron canadense 2 
Saxifraga virginiensis 1 3 Agrostis scabra 2 
Spiranthes lacera 1 3 Carex def1exa 2 
Goodyera repens l 2 Solidago puberula 3 
Lobe1ia inflata 1 1 Rubus canadensis 3 
Glyceria melicaria 1 1 Alnus crispa var. mollis - 4 
Panicum linearifolium 1 1 Po1ystichum braunii 4 
E1ymus canadensis 1 1 Juniperus communis 
Goodyera pubescens l 1. var. depressa 4 
Gentiana andrewsii l 1 Cirsium muticum 4 
Habenaria hookeri 1 1 Gau1theria hispidula 4 
Habenaria macrophy11a l 1 Festuca rubra 5 
Viola septentrionalis Streptopus amp1exicau1is 8 

X V. cucul1ata l 1 Senecia robbinsii 9 
Botrychium 1anceolatum 1 1 Cora11orhiza trifida 9 
Carex palles cens 1 1. Viola rotundifolia Il 
Carex cannes cens 1 1 Solidago macrophylla .14 
Berberis thurnbergii 1 1 



SUMMARY 

Quantitative data for the tree, shrub and herb strata were 

collected in 141 Northern Conifer-Hardwood stands random1y selected 

throughou~ south-eastern Ontario and south-western Quebec. 

A major concern in the analysis was to de termine the relation

ship and distribution of aIl species to certain edaphic and environmental 

features. Successional trends were analyzed for the occurrence and 

importance of contributing arboreal elements te the various facets of 

vegetal:ional types. Bei,ng continuous with the Western Lowlands on the 

one hand, and proximal to the Appalachian Highlands region on the other, 

indices of similarity and regional influence were applied. 

Relative frequency-relative density-dominance values were 

calculated for aIl tree species and incorporated in ta an Importance Value 

Index, by summing aIl three values mentioned. Constancy and average 

importance values were also calculated, as were constancy and average 

frequency values for the shrub and herb stratum. 

Sail moisture is shawn to be the overriding environmental factor 

influencing the distribution and importance of aIl species encountered, 

and especially so of the tree elements. AlI stands were, as such, dis

tributed along a predetermined moisture gradient while assembling data in 

the field. Constancy and average importance values for trees and con

stancy and average frequency values for herbs and shrubs were averaged 

for each of the five moisture categories. 

The majority of species, when graphed ta illustrate their per

formance on the moisture gradient, show a variety of amplitudes of 

ecological tolerance. The analysis of certain successional tendencies 

shows a definite correlation and continuity in the occurrence and 

1.mportance of aIl tree and understory elements encountered within the 

Central St. Lawrence Lowlands. 
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APPENDIX 1 

STATION LIST 

Stand Nearest Tree 
~ Nat.T.M. County Munici2alit:l Dominants Moisture Date Observers 

1003 3lG/lOE Prescott Hawkesbury *Ua-Fn-Ar-Fp-As W 01/06/62 PFM,RG 
1004 31G/llW Russell Clarence *As-Ta-Fg-Pgr-Ov M 02/06/62 PFM,RG 
1005 31F/ lE Carleton Ashton *Ua-Fp-Ta-Fn-To W 03/06/62 PFM,RG 
1012 3lH/12W Deux Montagnes St. Eustache *As-Fg-Ta-Ov-Cc M 20/06/62 PFM,RG 

24/05/68 JO,AB 
1031 31H/12E Jacques Cartier Saraguay *As-Ta-Ua-Fp~Ov DM 08/10/62 PFM 

25/05/68 JO 
1034 31G/ SE Soulanges Coteau du Lac *Asa-Ua-Ta-Fa-As WM 09/05/63 PFM,JL,GD 
1035 31G/ 1W Glengarry Lancaster *Bpop-Ua-Pt-Pb-Fp W 11/05/63 PFM,JL,GD 
1036 3lH/l2E Jacques Cartier 'Dollard des Ormeaux *To-Ab-Pgl-Tc-~p DM 25/05/66 PFM,BD 
1037 31G/ 2E G1engarry Loch Garry *Pt-Bp-Cc-To-Ua DM 13/05/63 PFM,JL,GD 
1038 31G/ 2W G1engarry Apple Hill *As-Ua-Ta-Fg-An M 14/05/63 PFM,JL,GD 
1039 31G/ 3W Dundas Winchester *Ua-To-Ar-Asa-Fp WM 15/05/63 PFM,JL,GD 
1040 31B/13W Lanark Merrickville *As-Ut-Cc-Ov-Fa DM 16/05/63 PFM,JL,GD 
1041 3lB/l2W Leeds Addison *Asa-Ua-Fn-Fp-To W 17/05/63 PFM,JL,GD 
1042 31B/12W Leeds Butternut Bay *As-Ar-Ua-Fa-Cc M 19/05/63 PFM,JL,GD 
'1077 31H/ 5W Jacques Cartier Beaurepaire *Ua-Fp-Fn-Ar-Fa W 25/08/63 GD 
1079 31H/ 5W Vaudreuil Ile Perrot l *Tc-Ar-Fp-B1-Ua DM 01/10/63 PFM 

27/05/68 JO,AB 
1080 31H/ 5E Jacques Cartier Cote St. Luc *Asa-Fp-Ua-Ta WM 21/10/63 PFM,AA 

23/05/68 JO 
1084 311/ lE Nico1et Defoy *~-Ar-Pt-Pp-Bp W 10/09/64 GD 
1086 31H/12W Deux Montagnes Ste. Marthe *Ua-Bpop-Ar-Pt-Ps W 20/06/64 GD 

~ 28/05/68 PFM,JO 
1089 31H/ 5W Jacques Cartier Morgan Arboretum *Ar-Co-Fp-Ta-Ua WM 03/10/61 PFM 

22/05/68 JO ,AB 
1090 ' 31H/12W Terrebonne Morris Island I *Ta-As-An-Ua-Tc M 29/09/65 PFM,BD 

24/05/68 JO,AB 
1091 31H/12E Jacques Cartier Blvd. L'Acadie *Fa-Ua-Ur-Ta-As WM 23/10/67 PFM,JO 

23/05/68 JO,AB 

L 



CONTlNUED 

1092 31H/ 5W Vaudreuil Ile Perrot III *~-Ar-Pt-Bp-Pse WM 05/10/67 PFM,JO 
22/05/68 JO 

1093 31H/ 4W Chateauguay Cairnside *Pri D 18/05/66 PFM,BD 
1177 31H/ 5W Vaudreuil Ile Perrot II *Prê-Ps-Tc-Qr-Qa D 20/09/69 JO 

1178 3lH/12W Terrebonne Lorraine *Ps-Ar-Fg-Ab-Bpop 
28/05/68 JO,AB 

DM 26/10/66 PFM 
27/05/68 PFM,JO,AB 

1179 31H/ 4W Chateauguay Ste. Martine *Ps-Ar-Ab-Ov-Pgr DM 10/05/68 PFM,JO,AB 
1181 31H/14W Berthier Lava1trie *Ar-To-B1-L1-Tc WM 27/06/67 PFt-f,JO 

27/05/68 JO,AB 
1182 31H/14W Berthier Lanoraie *Pre-Ps-Bpop' D 28/06/67 PFM,JO 

07/06/68 JO 
1183 3lH/HE Montcalm St. Jacques *As-Ta-Fa-Ov-B1 M 28/06/67 PFM,JO 

07/05/68 JO,AB 
1184 3IH/12E Terrebonne Montée Masson *As-Ta-Cc-Ov-Ua M 06/07/67 PFM,JO 

1185 31H/11E Rouville Ste. Madeleine 1 *~-Ar-Ps-Pt 
27/05/68 PFM,JO,AB 

WM 20/07/67 PFl'l,JO 
04/06/68 JO,AB 

1186 31H/11E St. Hyacinthe Ste. Madeleine II *Tc-Ar-Bp-Ps-Bl WM 20/07/67 PFM,JO 
04/06/68 JO,AB 

1187 311/ 2W Yamaska St. Gérard Ps-Ar-Ab-Bpop DM 21/07/67 PFM,JO 
1188 31H/14E Verchères Lisieux Pre-Ps-Bp-Qr D 22/07/67 PFM,JO 
1189 31H/ 6W St. Jean St. Jean Asa-Fp-Ar-Ua . W 30/07/67 PFM,JO 
1190 31B/14W Dundas Iroquois *As-Tc-Ar-BI-Ta M 05/08/67 PFM,JO 

16/05/68 PFM,JO,AB 
1191 31B/14E Stormont Ingleside *Ua-Fp-Asa-Ar-Fn W 06/08/67 PFM,JO 

16/05/68 PFM,JO,AB 
1192 31G/ 2W Stormont Long Sault Pkwy. *Cc-Ov-Fa-Ua-Ur DM 07/08/67 PFM,JO 

16/05/68 PFM,JO,AB 
1193 3lGI lW Huntingdon St. Anicet *As-Fg-Qr-Ta-Ov DM 14/05/68 PFM,JO,AB 
1194 St. Lawrence Racquette River *Tc-As-Fg-Ar-Ps M 15/05/68 PFM,JO,AB 

N.Y. State 
1195 31G/ 2W St. Lawrence Cornwall Bridge *Qr-Qa-As-Ar-Co D 15/05/68 PFM,JO,AB 

N. Y. SUte 



CONTlNUED 

1196 3lB/13E Grenville Groveton *As-Ov-Fg-Ta-Fa M 26/05/69 JO,HG - 17/05/68 PFM,JO,AB 1197 3lG/ 4E Carleton Carsonby *Ua-Ta-As-Fn-Fp WM 13/09/68 JO 
17/05/68 PFM,JO,AB 1198 3lG/ 5W Carleton South March *!@.-Ov-Cc-Ut-Fa D 30/05/68 PFM,JO,AB 
17/05/69 JO,HG 1199 3lF/ 7E Renfrew Goshen *As-Ov-Fg-Ps-Ua DM 18/05/68 PFM,JO,AB 1200 31F/ 8E Carleton Antrim *Ta-Fn-Ua-An WM 30/05/69 JO ,HG 
18/05/68 PFM,JO,AB 1201 31H/ 5W Vaudreuil Ile Perrot *Ar-Fg-Ta-Fa-Co WM 22/05/68 JO,AB 1203 31H/12W Terrebonne Ile de Mai *~-Asa-Ua-An WM 09/06/69 JO 

1204 3lG/ 8E Deux Montagnes Oka Provincial Pk. *Ps-Qr-Pgr-Qa 
28/05/68 PFM,JO,AB 

D 07/06/69 JO 
28/05/68 PFM,JO,AB 1205 31H/11E Rouville Ste. Madeleine Ar-Ps-Ll-Ab-Pgl WM 25/08/69 JO 1207 31G/ lE Huntingdon Rockburn *As-Ta-Cc-Pgr M 05/07/69 JO 
30/05/68 PFM,JO 1208 31H/ 3W St. Jean Montée Henrysburg *As-Fa-Ov-Cc DM 25/09/69 JO " 

30/05/68 PFM,JO 1209 3lH/ 3E Mississquoi Phi11ipsburg *Ov-As-Ta-Ur DM 05/07/69 JO 
31/05/68 PFM,JO 1211 311/ 8W Nicolet Rivière Gentilly Asa-Fp-Fa-Ar W 28/08/69 JO 1213 311/ 3E Berthier Berthierville Fn-Ar-To-Ab-B1 WM 06/09/69 JO,LG 1215 2IL/14E Montmorency St.Pierre - Ile *!&-As-B1 DM 06/06/68 JO,AB,GL 

d'Orléans 
1224 2IL/15E Montmagny Berthier *!&-As-Ar DM 08/09/69 JO 

08/07/68 JO 1225 31H/12W Laval Laval Ouest Ua-Asa-LI-Pg1-Fn W 23/07/68 JO 1226 3lH/ 5W Beauharnois Melocheville As-Fa-Qr-Ar-Co M 07/07/69 JO 1227 31G/ 8E Beauharnois St. Timothée Ar-Bpop-Tc WH 03/07/69 JO 1228 31H/12W Terrebonne Ste.Anne des Plaines As-Ar-Ta-Tc-Fg M 30/07/68 JO,MW 1229 31H/12E L'Assomption Terrebonne *Asa-Ar-Fn W 12/08/69 JO 
06/06/68 JO ,MW 



CONTlNUED 

1260 31H/13E L'Assomption Mas couche .!Œ.-Ar-Ps-As-Fg D 12/08/68 JO ,MW 
1261 '31H/13W Terrebonne Ste. Sophie Pt-Bpop-LI-Ab-Ps WM 13/08/68 JO ,MW 
1262 311/ 3W Joliette Joliette Ar-As-Ps M 13/08/68 JO ,MW 
1263 311/ 3W Berthier St. Norbert 'Pt-Bpop-Ar-Bp WM 15/08/68 JO ,MW 
1264 31H/12W Terrebonne Morris Isle II Cc-Ta-Ua-Asa-Qb WM 27/08/68 PFM,JO,MW 
1265 31H/12W Terrebonne Morris Isle III Asa-Ua W 27/08/68 PFM,JO,MW 
1266 31H/ 3W Napierville Napierville As-Fg-Ar-Tc-Fa M 29/08/68 PFM,JO,MW 
1267 31H/ 3W St. Jean Noyan *Asa-Fp-Ua-Ar-Fa W 29/08/68 PFM,JO,MW 

30/06/68 PFM,JO 
1268 31H/ 3W Mississquoi Ash Island I *~Ua-Qm-Fp-Asa W 30/08/68 PFM,JO,MW 

" 30/06/68 PFM,JO 
1269 3lH/ 3W Mississquoi Ash Island II *Asa-Ua-Fp-S-Qb W 30/08/68 PFM,JO,MW 

30/06/68 PFM,JO 
1270 31G/ 9E Deux Montagnes St. Canut Ar-As-Ab-Ps M 02/09/68 JO 
1271 31G/ 1W Huntingdon Fraser's Point *Aëa-Fp-Ua-Fn-Ar W 04/09/68 JO 

14/05/68 PFM,JO,AB 
1212' NYstate St. Lawrence Reynold's A1uminum Ar-Tc-Ta-Fp-As WM 05/09/68 JO 
1273 3lG/ 2W Stormont Cornwall I Ar-Tc-Ps-Asa-B1 WM 06/09/68 JO 
1274 31B/14W Grenville Pittston *Pt-Pb-Bp-Ll-Bpop WM 08/09/68 JO 

14/05/68 PFM,JO 
1275 31G/ 5E Carleton Jock River Ar-Bp-Qr-Ta-Qm DM 10/09/68 JO 
1276 31B/14W Grenville Johnstown *Sn-Asa-Fp-Ua-S W 10/09/68 JO 

02/0~/68 PFM,JO,AB 
1277 31G/ lE Beauharnois Beauharnois Canal Sn-S W 13/10/68 PFM,JO,AB 
1278 3lH/12W Terrebonne St. Janvier PS-Pre-Ar-Bpop-Ab D 10/10/68 PFM,JO,AB,MW 
1279 31G/ 8E Vaudreuil Hudson Heights !&-As-Qr-Tc-Ar DM 17/10/68 PFM,JO,AB,MW 
1280 31H/ 5E Jacques Cartier Ile St. Paul Ua-Fp-Asa-Ta WM 24/10/68 PFM,JO,AB,MW 
1281 31H/16W Drummond Ste. Brigitte . Ar-As DM 26/09/69 JO,LG 
1283 31H/12E Jacques Cartier La Réparation wAr-Ua-Fa-Qr-Fp WM 12/05/69 PFM,JO,AB,HG 1.284 31G/ SE Vaudreuil Ville Ile Cadieux *Pse-Qr-Ar-Fg-Bp M 14/05/69 JO,HG 1285 3lH/ 5W Jacques Cartier Terrasse Vaudreuil *As-Ta-Fa-Ar-Ua M 15/05/69 JO,UG 

.-J 



CONTlNUED 

1286 31G/ 8E Vaudreuil St. Lazare Station *Tc-Ar-BI-Pru WH 15/05/69 JO,HG 1287 31G/ 8E Soulanges Les Cèdres *Ar-Ua-Qr WH 16/05/69 JO,HG 
1288 31G/ BE Soulanges Coteau sur le Lac *As-Pse-Ta-Fa-Ur M 17/05/69 JO,HG 
1289 31G/ 8W Soulanges Dalhousie Stn. *As-Ta-Ov M 17/05/69 JO,HG 
1290 31G/ 2E G1engarry Glen Gordon *To-Pg1 M 18/05/69 JO ,HG 
1291 31G/ 2E G1engarry Williamstown *PS-Bpop DM 18/05/69 JO,HG 1292 31H/ 5E Jacques Cartier Petit Bois I/ranc *Ar-Ua-Asa-Fa W 20/05/69 JO,HG 1293 31G/ 2W Stormont Cornwall Centre II *Tc-Ar-Fg-Ps WH 21/05/69 JO ,HG 
1294 31G/ 2W Stormont Northfield *To-L1-Pg1-Ua W 22/05/69 JO,HG 
1295 31G/ 7W Stormont Maxville Pt-Ar-Ua-Pb W 22/05/69 JO,HG 
1296 31G/ 3E Dundas Chest~rv!lle *Bpop-Ar-Pp WH 24/05/69 JO,HG 
1297 31G/ 4E Carleton Osgoode *Ar-Fa-Ua-As WH 25/05/69 JO,HG 
1298 31G/ 4E Grenville Kemptville *Ar-Fa-B1-As-Ta WH 25/05/69 JO,HG 
1299 31B/13W Lanarck No1an's Corner *Ut-As-Fa-Ta-Qm DM 28/05/69 JO,HG 
1371 31G/ 4W Carleton Stap1edon *Ar-Bp-Pt-To-Ab DM 29/05/69 JO,HG 
1372 31G/ 9E Deux-Montagnes La Trappe *Ar-Fa-Pp-Ta-Ov DM 08/06/69 JO 
1373 31H/12W Deux-Montagnes Fresnière *Ar-Tc-Bpop-Ab WM 10/06/69 JO 
1374 " 31G/ 9W Deux-Montagnes Pointe aux Anglais *Ar-As-Fg-B1-Ta M 11/06/69 JO 1375 ' 31G/ 9E Deux-Montagnes St. Placide *Ar-Pgr-B1-Tc-Bp DM 12/06/69 JO 
1376 31G/ 9W Argenteuil St. André Est *As-Qr-Ta-Ov-Cc M 12/06/69 JO 
.1377 31G/ 9E Argenteuil Brown's Gore *Ab-Ar-To-Tc-Bl WH 16/06/69 JO 
1378 31G/ 9W Argenteuil Chatboro *Ar-Bpop-Ps-Pse WM 17/06/69 JO 
1379 3IG/ 9E Deux-Montagnes Ste. Scholastique *l't-Pp-Ar WM 18/06/69 JO 1380 31H/13E L'Assomption Cabane Ronde *Ar-Fg-Tc-Qr-Pse DM 19/06/69 JO 
1381 311/ 6E Maskinonge Ste. Ursule Bpop-Ar-Pt-S W 01/07/69 JO 
1382 31H/ 5E Napiervil1e Cote Ste. Thérèse As-Fg-Ta-Fa-Pgr M 04/07/69 JO 
1383 31H/ 4w Huntingdon St. Antoine Abbé Ar-As-Tc DM 05/07/69 JO 
1384 31H/ 3W St. Jean Roxham Pt-Fp-Ua-B1-Ar WM 06/07/69 JO 
1385 31H/ 2W Mississquoi Farnham Centre ~-Pt-Ar WM 11/08/69 JO 
1386 31G/ 8W Vaudreuil Rigaud Htn 1 As-Ua-Ur-Jc-Pse M 02/08/69 JO 
1387 31G/ 8W Vaudreuil Ste. Justine *To-Pgl M 03/08/69 JO = 14/05/68 PFM,JO,AB 
1388 31H/ 6W Chambly Chambly Ps-Ar-Ua-Fa DM 10/08/69 JO 

L 
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1389 3lH/ 6E Iberville Ste. Brigitte As-Ar-Ov M 11/08/69 JO 
1390 31H/ 7W Shefford Granby Tc-Ar-Bpop-Pru-Fa WM 12/08/69 JO 
1391 311/ 8W Nicolet Gentilly !.&.-As-Ar-Ta-BI M "15/08/69 PFM,JO,MW 
1392 21L/14E Montmorency II" St. Laurent ~-As-OV-Bp D 17/08/69 PFM,JO,MW 

d'Orléans 
1393 21L/12E Portneuf St. Augustin Ua-Fp-Fn-Cr W 18/08/69 PFM,JO,MW 
1394 311/ 7W St. Maurice Yamachiche Ab-Ar-B1-To W 09/09/69 JO 
1395 311/ 7E St. Maurice Les Vieilles Forges Ar-Bpop-Pm-L1 W 10/09/69 JO 
1396 2lL/HW Lévis St. Nicolas Ar-Fg-As-Bp-Qr DM 28/09/69 JO 
1397 21L/ 5W Lotbinière Villeroy Ar-B1-Tc-Pg1 " WM 27/09/69 JO 
1398 21M/ lW L'Is1et St. Eugène As-Fg-Tc·'Qr-Pse DM 30/09/69 JO 
1399 2IM/ 1W Montmagny Cap St. Ign,ace As-Ov-Fa-To DM 02/10/69 JO 
1400 21L/HW Lévis St. Etienne de 

l.auzon Ar-Bp-Bpop-Ab WM 04/10/69 JO 
1401 21L/11W Lévis Chaudière Bassin Ps-Qr-Pre-Pr D 04/10/69 JO 
1402 311/ 8W Champlain Champlain Ps-Ar-Pgr-Ab D 05/10/69 JO 
1403 31H/15E Yamaska St. Joachim ~-Ar-Pse-Fa-Pp WM 27/08/69 JO 
1404 2IL/12W Lotbinière Lotbinière ~-Fg-Ar-As DM 31/08/69 JO 
1405 311/ 3E Berthier St. Ignace Tc-Ar-B1-Qr WM 08/09/69 JO 
1406 "" 3lG/ 8W Vaudreuil Rigaud Mtn. II Ps-Tc-Pre D 11/10/69 JO,LG 
1407 31G/10W Prescott Alfred Pt-Ar-Pgr-Bp-Pse WH 12/10/69 JO,LG 
1408 31G/llE Prescott P1antagenet ~-Pt WH 12/10/69 JO,LG 
1.409 31G/11W Russell Cumberland As-Ov-Tc DM 13/10/69 JO,LG 

!. 
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KEY TO ABBREVIATIONS 

Nat. T.M. - National Topographie Maps (1/50,000 scale) 

Ab - Abies balsamea 
An - Acer nigrum 
Ar - Acer rubrum 
As - Acer saccharum 
Asa - Acer saccharinum 
BI - Betula lutea 
Bp - Betula papyrifera 
Bpop - Betula populifolia 
Cc - Carya cordiformis 
Co - Carya ovata 
Fa - Fraxinus americana 
Fg - Fagus grandifolia 
Fn - Fraxinus nigra 
Fp - Fraxinus pennsylvanica 
Je - Juglans cinerea 
LI - Larix laricina 

D - dry DM - dry-mesic 

Tree Abbreviations 

Ov - Ostrya virginiana 
Pb - Populus balsamifera 
PgI -"Picea glauca 
Pgr - Populus grandidentata 
Pm - Pieea mariana 
Pp - Prunus pensylvaniea 
Pre - Pinus resinosa 
Pri - Pinus rigida 
Pru - Pieea rubens 
Ps - Pinus strobus 
Pse -"Prunus serotina 
Pt - Populus tremuloides 
Qa - Quereus alba 
Qb - Quereus bicolor 
Qm - Quereus macroearpa 
Qr - Quereus rubra 

S - Salix spp. 
Sn - Salix nigra 
Ta - Tilia amerieana 
Tc - Tsuga canadensis 
To - Thuja occidental! """; 
Ua - Ulmus americana 
Ur - Ulmus rubra 
Ut - Ulmus thomasi 

Cr - Crataegus spp. 

Moisture Segment Abbreviations 

M - mesie WH - wet-mesie W - wet 

. * Stands surveyed in spring season for vernal speeies 

AB - André Bouchard 
AA - Allan Auclair 
GD - Gavin Daly 
BD - Brian Davies 

Abbreviations for Observers 

HG - Howard Gilbey 
LG - Louise Gohier 
RG - Robert GOQdland 
JL - John Lambert 

GL - Gisèle Lamoureux 
PFM - Paul F. Maycoek 
JO - Jacques Op de Beeck 
MW - Michael Warder 
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Dota Form No. 1 

STAND RECORD 

Name: 
County: 
Date: 
Site 01 St.and: 
Forest Type: 
Topography: 

Condition of Stand: 

Open Gro"" Trees: 
Stumps: 
1. 
2. 
3. 

Soil Data: 
pH Il , 

4. 
5. 
6. 

Plant. Ecoloa, Rea.arch University ot Toronto 

FOR ESTS Stand Ho. 

Loc.Uty: 
T: C: LI 

Ob.anara: 
Si le 01 Ara. Sempled: 

SOU Type: 
Slopel Direction. 

c. MI 

T. 
8. 
9. 

" Canopy: 

Orge Mat. 

10. 
11. 
12. 

Collolcl. W.N.C. 1.0 _ ____________________________ _ 
AI ___ _ --- ------ ------------------
A2-------- ------ -----------------8 ______________________________ _ 

DEPTH CHARACTERISTlca (Col or, T •• tur., Struoture, etc.) 

Ao---- --- - -- _______________ .. _________ --- -- .... -- ----., 
A1 ____ -- _ .. ---- ...... - ----- ... ----~-- .. ---- --_ ... - ....... _-_. 
AZ---- -- ..... ---- - -- ... -=-- -- -- - - --- ... -------- ---- ---B _________ .. _______ • ________ ... __ ... ______ .. _______ .. 

Parent Material. 

Mapl 
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Plant Ecology Research 

Data Form No. 12 
PRESENCE 

NORTHERN· CONIFER-HARl)t'100D FOREST 

TREES 

Abies balsame:l 
Acer negundo 
Acer nigrum 
Âcer pensylvanicum 
Acer rubrum 
Acer saccharinum 
Acer saccharum 
Amelanchier spp. 
Betula 1utea 
Betu1a papyrifera 
Carpinus caroliniana 
Carya cordiformis 
Carya ovata 
Cratacgus spp~ 

SHRtmS ll .... ~D REMS 

Acer spicatum 
Achillea millcfolium 
Actaea pachypoda 
Actaea rubra 
Adiantum pcdatum 
Agrimonin grypos~pala 
Allium tricoccum 
Alnua rugosa 
Amphicarpa bracteata 
.Anemom~ quinqucfolia 
Anencnc virginiana 
Antcnnaria spp. 
Apocynum androoaamifolium 
Aquilcgia canadensis 
Aralia nudicaulis 
Aralia rac~mosa 
Arctoetaphylos uva-ursi 
Arenaria latcriflora 
Arisaema atrorub~ns 
Asarum canadcnse 
Aster acuminatus 
Aster cordifolius 
Aster lateriflorus 
Ast~r macrophyllus 
Aster puniccus 
Astor umb~llatus 
Athyrium filix-fcmina 
Athyrium thclyptcrioidcs 
Bidons frondosa 
Bochmcria cylindrica 
Botrychium virginianum 
Brachyclytrum crcctum 
Cal~m~3rostis canadcnsis 
Caltha palustris 
Carex arctnta 
Carex brunnesccns 
Carex crinita 

~ 

Fagus grandifolia 
Fra~~ inus amer icana 
Fraxinus nigra 
Fraxinus pennsylvanica 
Juniperus virginiana 
Juglans cinerea 
Lar ix lar icina 
Ostrya virginiana 
Picaa glauca 
Picaa mariana 
Picéa rubens 
Pinus strobus 
Pinus resinosa 
Populus balsamifera 
Populus grandidcntata 

Carex communis 
Carex dCl'lCyana 
Carex eburnea 
Carex gracil1ima 
Carex intumesccns 
Carex laxiflora 
Carex pedun~ulata 
Carex pensylvanica 
Carex plantaginea 
Carex rosea 
Carox stipata 
Caul6phyllum thalictroides 
Ccancthus amcricanus 
Celastrus scandons 
Chamncdaphnc calyculata 
Chalone glabra 
Chimaphila umb21lata . 
Chrysosplcnium a~ricanum 
Cicuta maculata 
Circaca alpina 
Circaen quadrisulcata 
Clcmatis verticillaris 
Cl1ntonia borealis 
Comandra richardsiana 
Comptonia peregrina 
Coptis groenlandicum 
Corallorhiza mnculata 
Cornus alternifolia 

'Cornus canadcnsis 
Cornus racemosa 
Cornus rugosa 
Cornus stolonifcra 
Corylus cornuta 
Cypripedium acaule 
Cypripcdium calccolus 
Cryptotacnia canad~nsis 
Cystopt~ris bulbifcra 
Cystopt~ris fragilis 

McGi11 University 
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Populus tremuloides 
Prunus pensylvanica 
Prunus serotina 
Quercus alba 
Quercus macrocarpa 
Quereus rubra 
Quercus velutina 
SaUx nigra 
Thuja occidentalis 
Tilia amer icans 
Tsugo canadcnsis 
Ulmus amcricana 
Ulmus rubra 
Ulmus thomasi 

Dennstaedtia punctilobula 
Dentaria diphylla 
Dentaria laciniata 
Dcsmodium acuminatum 
Dicontra canadcns1s 
Diccntra cucullaria 
Diervilla lonicera 
Dirca palustris 
Drye.ptcris disjuncta 
Dryopteris cristata 
Dryoptcris goldiana 
Dryopt~ris intcrmcdia 

Dryopteris palustris 
Dryoptcris marginalis 
Dryopteris noveboracensis 
Dryoptcris spinulosa 
Epifagus virginiana 

Epilobium glandulosum 
Epipactis helleborinc 
Equioetum arvense 
Equisetum hicmale 
Equisetum scirpoidcs 
Equisctum sylvaticum 
Epigaea repens 
Erigeron philadelphicus 
Erigcron strigosu9 
Erythronium amcricanum 
Eupatorium maculatum 
Eupatorium perfoliatum 
Eupatorium rugosum 
Fragaria vcsca 
Fraearia virginiana 
Galium aparinc 
G~lium barcale 
Galius lanccolatum 
Galium ob tusum 
Galium triflorum 
Gaultheria procumbens 
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Geranium maculatum 
Geranium robertianum 
Geum aleppicum 
Geum canadense 
Geum rivale 
Glyceria striata 
Habenaria hyperborea 
Habenaria orbiculata 
Habenaria psycodes 
Hepatica acutiloba 
Hepatica americana 
Hieracium aurantiacum 
Hieracium scabrum 
Hydrophyllum virginianum 
Hyperieum perforatum 
Hystrix patula 
Ilex vertieillata 
Impatiens eapensis 
Impatiens pallida 
Iris versieolor 
Juniperus eommu~is 
Kalmia angustifolia 
l'.almia polifolia 
Laportea eanadensis 
Ledum groenlandicum 
Lilium eanadense 
Lilum philadelphicum 
Lindern. benzoin 
Linnaea borealis 
Lonieera eanadensis 
Lonieera dioiea 
Lonieera hirsuta 
Luzula acuminata 

1 Lyeopodium annotinum 
Lyeopodium elavatum 
Lyeopodium eomplanatum 
Lyeopodium lucidulum 
Lyeopodium obseurum 
Lyeopus americanus 
Lyeopus uniflorus 
Lysimaehia ciliata 
Lysimachia quadrifolia 
Lys~achia thyrsiflora 
Maianthemum canadense 
Me~eola virginiana 
Melampyrum lineare 
Menisperroum canadense 
t1itchella repens 
Mitella diphylla 
Mitella nuda 
Monotropa uniflora 
Myosotis scorpioides 
Onoclea sensibilis 
Oryzopsis asperifolia 
Oryzopsis racemosa 

Osmorhiza elaytoni 
Osmorhiza longistylis 
Osmunda cinnamomea 
Osmunda claytoniana 
Osmunda regalis 
Oxalis montana 
Panax quinquefolius 
Panax trifolius 
Parthenocissus quinquefolia 
Pedieularis canadensis 
Penthorum sedioides 
Phryma leptostachya 
Pilea pumila 
Poa compressa 
Poa pratensis 
Podophyllum peltatum 
Polygala paucifolia 
Polygonatum pubescens 
Polypodium virginianum 
Polystichum acrostichoides 
Potentilla simplex 
Prenan thes alba 
Prenanthes altissima 
Prunella vulgari~ 
Prunus virginiana 
Pteretis pensylvanica 
Pteridium aquilinum 
Pyrola asarifolia 
Pyrola elliptica 
Pyrola secunda 
Ranunculus abortivus 
Ranunculus recurvatus 
Ranuncalus septentrionalis 
RhamnuE cathartica 
Rhus radicans 
Rhus typhina 
Ribes americanum 
Ribes eynosbati 
Ribes glandulosum 
Ribes tris te 
Rosa spp. 
Rubus (blaekberry) 
Rubus idaeùs 
Rubus odoratus 
Rubus pubeseens 
Rumex obtusifolius 
Sambucus eanadensis 
Sambueus pubens 
Sanguinaria canadensis 
Sanieula gregaria 
Sanieula marilandiea 
Satureja vulgaris 
Saxifraga virginiensis 
Scutellaria epilob!ifolia 
Scutellaria lateriflora 
Shepherdia canadensis 
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Sium suave 
Smilacina racemosa 
Smilacina stellata 
Smilax herbacea 
Smilax hispida 
Solanum duleamara 
Solidago caesia 
Solidago canadensis 
Solidago hispida 
Solidago flexic~ulis 

. Solidago juncea 
Solidago rugosa 
Spiraea alba 
Stellaria media 
Streptopus amplexieaulis 
Streptopus roseus 
Symphoriearpos alba 
Taraxacum officinale 
Taxus canadensis 
Thalictrum dioieum 
Thalietrum polygamum 
Tiarella eordifolia 
Tovara virginiana 
Trientalis borealis 
Trillium erectum 
Trillium grandiflorum 
Trillium undulatum 
Triosteum aurantiaeum 
Urtiea dioiea 
Uvularia grandiflora 
Uvula ria sessilifolia 
Vaccinium angustifolium 
Vaccinium myrtilloides 
Veronica officinalis 

. Viburnum acerifolium 
Viburnum alnifolium 
Viburnum cassinoides 
Viburnum lentago 
Viburnum rafinesquianum 
Viburnum trilobum 
Viola canadensis 
Viola conspersa 
Viola cucullata 
Viola incognita 
Viola pensylvanica 
Viola pubescens 
Viola renifolia 
Viola sororia 
Viola selkirkii 
Vitis riparia 
Waldsteinia fragarioides 
l-loodsia ilvensis 
Xanthoxylum americanum 
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POINT RECORD TREES NORTHERN CONIFER·HARDWOODS STAND NO. 

". StATION NO. 1 2 3 .. 5 6 7 8 9 10 

Ables bolsom :- :- J- I- :- :- :- J- :~ l-
Acer rubrum :- :- : - i- ,- I- I- ,- :~ :.-
A~fJr pfJnsylvonlcum '- l- ,- '- 1- ;- I- I- :- ;-, 

1 1 1 1 
A. socchor. !- '- ,- ;- ~- '- _l- I- J- ,--

---~ --+ 1 , 
---I- I 

l- I- l- I- ,'- 1- ;-ACfJr sacchorlnum i~ ,- -1 J l 
Betula lut. :- 1- :- ,- :- I- I- '- ~- '-1 1 J l ---1- --t= B. papyrll ,- :- _I- I- 1- :- '- :- i----i--t 1 

:~ 
1 . : - I- i- :- '- '-Fogus gran j- . J- I , f t 

;- l- ,- ;.- 1- :- .1- 1- . r- 1-
Fraxinul amerlcana , 1 1 , 

:- '- I- I- :-
1 

_: -:- 1- -~- :-Fraxlnu. nloro f J 
,..- r f 

O.t,yo vlrg ,- :- - I- I- '- .;- 1- :- :-1 J 
PlcfJO viau '- ;- ,- - l- I- '- ,- J_ :-1 . J , 1 

Plnu. Bank :- '- :- ,- ~- J- :- 1- :'-, l-I , 1 ,- ;- ;- 1 - :- 1 - '- l- ,- 1-
P. r •• lno.a 1 J 1 

l- ,- 1- :- l- ,- ,- 1- ;- 1-
P. Strobul r 1 J 1 

:- 1- . l- ,- I- I- 1 ... - l- I-
Populu. bal. 1 J ~-
P. grand .' ,-- :- 1- :~ :~ I- I- 1- !- I-I 1 ~-. P. t,em :- 1- t_ I- !- :- . t - i- ;-1 1 1 1 l 
Prunus •• ,otlno :- '- :- '- :- ;- ,- ,- :- -! --1 1 
Q. rub,a :- ;- :.- '- ,-

"-
'- 1_ :- l_ 

I 1 1 ~ -l-i- I- I- 1- ;- ;- 1- -t_ 

-1--= 'Tllla ame, 1 1 1 L_ -l-· :- '- ,- , . '- '- I- l_ "-
Tsuga con 1 "-1- . I- I 1 l l 1 I-

I- :- 1- :- t- I- 1_ 

-~ Thula occi 1 ,- ,- l, , 1 :- :- =,1 _ I- I- I- I- ,- ,-Ulmu. am., J 1 1 J ~t-
I- I- :- I- I- J- I- I- I-
1 1 ~ --f-: l l-: ~ 

,-,- :- :- I- I- l-, , 
~t-- -t J t_ 1 

1,- ,- ;- I- I- I- I-

1 , l ,- 1 f- I , 1 
DI.fonce 



Data Form No. 13 Plant Ecology Reseorch University of Toronto 
TREE DATA SUMMARY SHEET 

of Northern Conifer·Hardwood Forests 
Stand Number: 

Il " 00101. CLASSES TOT. Il D. ~ F. " F. " " IUW D. ~ DO,,", D'O 
TIIEE PTI T'" ·80 ·320 321 DOM. lA, lA' SOL. Till. ,. TIl. TIIS. ·Tlla. INDU 

AMes balsamea 

Acerrubrwn 

Acer saccharin. 

Acer saccharum 

Betula lutea 

Betula papyrif. 

Fagus grandif. 

Fraxinus amer. 

Fraxinus nigra 

Ostrya virgin. 

Picea glauea 
, 

Pieea rubens 

Pinus banksiana 

Pinus strohus 

Pinus resinosa 

Populus grand. 

Populus tremul. 

Prunus l'ensylv. 

Quereus rubra 

SaUx nigra 

Thuja occident. 

Tilia america!la 

Tsuga canadens. 

Ulmus americana 
-

-AVE. DIIT. IT.·H TREEI: AV' 1. A.I Il TREE5/ACIIII: 1 OOlol./ACIiII 




