THE VASCULAR FLORA OF THE
GROS MORNE NATIONAL PARK COASTAL PLAIN,
IN NEWFOUNDLAND

ANDRE BOUCHARD AND STUART HAY

During the summer of 1972 field studies were carried on
in the coastal plain of the Gros Morne National Park of
Newfoundland in order to provide baseline information on
its vegetation. These data were then used, In conjunction
with air photos, to produce a vegetation map and a vegeta-
tion analysis of the area (Bouchard, 1974). The field
studies produced an abundance of data not apparent or
easily extracted from the more generalized vegetational
analysis. This fact, together with the fact that few flor-
istic studies specific to the maritime provinces have been
written, led to the preparation of this flora of the coastal
plain of the Gros Morne National Park.
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Figure 1. Gros Morne National Park on the Island of Newfound-
land, in Eastern Canada.
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Figure 2. Gros Morne National Park.
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DESCRIPTION OF THE AREA

Geography and Physiography

Gros Morne National Park is situated on the western
coast of Newfoundland (Figs. 1 and 2). The coastal plain
area of the park extends from Rocky Harbour in the south
to Lower Head in the north, a straight line distance of
44 Kkilometers (27 miles) or a coastline distance of 55 kil-
ometers (34 miles).

The shoreline is composed primarily of low cliffs of loose
and unconsolidated glacial and marine material alternating
here and there with rocky points or headlands and occa-
sional dune formations. Back from the shoreline is a gently
rolling plain of up to 150 meters elevation. This plain
extends 1nland distances of from four to thirteen kilometers
(two and one half to eight miles) to the base of the high
altitude Long Range Mountains, the dominant physio-
graphic feature of the region. These mountains, ranging
to 806 meters (2644 feet), have four “fjords” opening on
the coastal plain. Western Brook Pond, a ‘“fresh water
fjord”, is the most spectacular and is easily seen from the

study area.

Geology

The coastal lowland is composed mainly of three groups
of interbedded sedimentary formations, the Humber Arm
Group, the Green Point-St. Pauls Group and the St. George
Group which alternate in bands parallel to the coast (Geo-
logic map: Baird, 1958). Except for some breccias of mid-
dle Cambrian and some Pennsylvanian and/or Mississip-
pian sedimentaries, all three groups are Ordovician.

The Humber Arm Group is found throughout the coastal
plain. It is composed mainly of greyish green and grey
sandstones, conglomerates, and grey shales (Baird, 1958).
In the northern section of the plain, the Green Point-St.
Pauls Group (composed of thin bedded limestone, abundant
Cow Head type breccias, shale and siltstone), alternates
with the Humber Arm Group. In the southern section, the
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St. George Group, composed of massive grey, blue-grey,
and white limestone dolomite, buff weathered, white dolo-
mite and interbedded shales, constitutes an important part
of the bedrock. The breccias are most abundant at Broom
Point and Cow Head. The sedimentary rocks of the coastal
lowland are thickly buried beneath marine and glacial
deposits, except for a few rock ridges and headlands. This
complex array of glacial and marine features is easier to
understand when interpreted in terms of a piedmont gla-
cier phase characterized by expanded-foot valley glaciers
formerly terminated in a sea that once stood about 100
meters higher and transgressed inland to that elevation as
the glaciers receded up the troughs of the Long Range
Mountains (Grant, 1970 and 1973).

Climate

The climate of Newfoundland is best known from the
work of Hare (1952) and this sketch is drawn primarily
from his data. Three climatic factors related to the geo-
graphical position of Newfoundland appear to be of over-
whelming dominance in determining the vegetation of the
coastal plain area. These are the moderating influence of
the ocean, the strong and prevailing winds coming from
the Gulf of St. Lawrence, and a continual moisture excess.

A cool climate with a short growing season is responsible
for the boreal aspect of the vegetation. The mean air
temperature (mean of daily maximum and minimum) 1n
July is between 12.8°C (55°F) and 15.6°C (60°F). In
January, it is between —9.4°C (15°F) and —6.7°C (20°F).
The temperature of the sea surface, in mid July, for the
study area is between 10°C (50°F) and 12.8°C (55°F).
The vegetative growing season ranges from 140 to 150
days. The start of the vegetative season (mean air tem-
perature higher than 6.1°C (43°F)) is between May 20 and
May 30. For comparison, it is approximately April 10 for
Montreal and Ottawa.

Relatively high precipitation, low potential evapotrans-
piration and poor water drainage due to the general flat-
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ness of this lowland have resulted in the formation of large
raised bogs. The mean annual precipitation is between 102
and 114 ecm. The potential evapotranspiration, or the “land-
scape water need”, is between 43 and 48 cm, leaving an
annual moisture surplus greater than 55 em. The mean
annual snow fall ranges from 317.5 to 330 cm.

The predominant southwest on-shore winds are an 1m-
portant environmental factor responsible for the structure
of several plant communities, especially the fir and white
spruce scrub of the seashore and the black spruce and

dwarf laurel dwarf scrub.

Vegetation

Although the coastal plain appears to be quite simple
from a physiographic point of view, the vegetation is rela-
tively complex.

The extensive flat wet terrains characteristic of the
coastal plain are mostly covered with large raised bogs.
Sedge meadows (or fens) and american larch scrub colo-
nize the richer wet sites of this nearly level ground.

The black spruce scrub is the dominant woody commu-
nity of the wet oligotrophic sites of this lowland. The mesic
and more protected areas support forests of balsam fir.

Black spruce and dwarf laurel dwarf scrub are usually
on the wind exposed moraines. These are found more fre-
quently toward the Long Range Mountains where wind
exposed habitats prevail. In a few cases, the extremely
exposed sections are more or less barren and colonized by
alpine bearberry, diapensia and alpine azalea, otherwise

found on the top of the Long Range Mountains.
A web of meandering freshwater creeks is found

throughout the lowland and often dissects the raised bogs.
Alder swales are common on those sites. Around the larger
lakes, aquatic communities are found but are usually not
very rich in species. However, interesting elements such as
water lobelia and creeping spearwort can be seen.

Small tidal flats, within the park boundaries, are located
on the north shore of St. Pauls Inlet. Halophytic plant
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communities, ranging from large monospecific populations
of samphire to closed herbaceous communities of salt marsh
sedge, colonize the flats.

Several plant communities are restricted to the narrow
band of land between the shoreline and the road (Fig-
ure 2). The common scrub community is a wind shaped
krummholz of balsam fir and white spruce. A mosaic of
herbaceous plant communities exists between the barren,
gravelly beaches and the krummholz, or between the beach
and the road where the krummbholz has been logged. Beach-
grass colonizes the dunes formed at the mouth of Stanford
River (Shallow Bay) and at the mouth of Western Brook.
The few rocky cliffs along the seashore have a very sparse
vegetation.

The seashore has received most of the human impact.
The narrow band of land, between the shoreline and the
road, has been used for settlements. The small villages of
Downes Point south of Shallow Bay, Sally’s Cove and
Green Point, are situated on the seashore. The remainder
of this thin band of land is sporadically occupied by fisher-
men during spring and summer. Although small potato
gardens and hay fields are found here and there, the impact
of cultivation on the coastal plain is limited. On the other
hand, sheep, horses, and cows, left to range freely along
the coast and the road, have had considerable impact on
the nature of the shoreline’s plant communities. The road
and the settlements have also permitted the introduction
of numerous weed species.

Logging and fire are two other sources of disturbance on
the coastal plain. Because of the general wetness of this
lowland, the fire produced communities are very restricted
in size. Fire 1s responsible for the white birch scrub and
the dwarf scrub of dwarf laurel and low sweet blueberry.
The fir forests have been intensively logged and therefore
replaced by successional communities. These are either
dense homogenous second growth of balsam fir or hete-
rogenous second growth of balsam fir with deciduous

shrubs.
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PREVIOUS FLORISTIC STUDIES

The western coast of Newfoundland has attracted sev-
eral botanists. Bachelot de la Pylaie, a French naturalist,
made two trips to Newfoundland (Leroy, 1957), the first
one in 1816 and the second one in 1819-20. He actually
spent fifteen days at St. George’s Bay and eight days at
Ingornachoix. This first locality is south and the latter is
north of the Gros Morne National Park. Unfortunately
the vascular plant section of his flora was not published.
His important herbarium collections are kept at the Na-
tional History Museum of Paris.

At the end of the last century, Reverend Arthur C. Wag-
horne did some collecting in regions south and east of the
park area. His findings and studies of other botanists were
published in the form of a flora (Waghorne, 1893, 1895,
1898). Most of the material was named by Professor
Macoun of Ottawa. His flora is an enumeration by tax-
onomic order. Localities and phenology data are given for
numerous speciles.

In the first part of this century Professor Fernald of
Harvard University directed a series of botanical trips In
western Newfoundland (Fernald, 1911, 1926-27, 1933).
His studies of this area were done mainly around Bonne
Bay, just south of the Coastal Plain. Cow Head (within
the Coastal Lowland) was visited by Wiegand in 1910
(Fernald, 1911). Plants such as Botrychium lunaria,
Arabis alpina, and Gentiana nesophila were found, among
others, on the interesting brecchia formation. On the wet
conglomerate limestone and calcareous sandstone cliffs and
ledges was found the type specimen of Cochlearia cyclo-
carpa (Blake, 1914).

After visiting numerous localities, Fernald (1911, 1918)
wrote that the boreal and even the arctic floras are abun-
dantly represented with some elements of the southern
coastal types. This coastal element in Newfoundland’s

flora is fascinating and deserves special attention.
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These coastal plants are divided in two subclasses by
Fernald. These are: (1) the Canadian or Alleghenian
plants common to Newfoundland, Nova Scotia, New Bruns-
wick, and coastwise New England, but unknown in eastern-
most Quebec and Labrador, and (2) Carolinian plants
common to Newfoundland, Nova Scotia, Cape Cod and
adjacent islands, Long Island or coastal and southern New
Jersey, but rare or unknown inland or in continental
eastern Canada. Schizaea pusille is an example of this
second grouping.

Fernald (1911), after considering other possibilities,
made the interesting hypothesis that these coastal plants
would have crossed to Newfoundland by a strip of sands
and similar soils stretching, with only slight interruptions,
from the south Atlantic coast to Newfoundland. This land
bridge of siliceous soils would have been attractive to spe-
cies such as Pinus resinosa, Schizaea pusille and Hudsonia
ericoides of highly siliceous regions pushing successfully
across the bridge to Newfoundland (Fernald, 1911). On
the other hand this land bridge would have been unattrac-
tive to species such as Thuja occidentalis and Viburnum
alnifolium.

The Long Range Mountains of the Western Coast consti-
tute the eastern boundary of the study area. Some plants
of this western section of Newfoundland (Fernald, 1918)
are species of high arctic-alpine range. In America, these
species are abundant mainly in the arctic archipelago or
in the Canadian Rocky Mountains. Plants of these Long
Range Mountains and of other areas in the Gulf of St.
Lawrence, especially endemics, were the basis for the
famous nunatak theory of Fernald (1925). The ideas were

discussed in “Persistence of plants in unglaciated areas of
boreal America” (Fernald, 1925).

Recently Damman (1965) has shown that most of the
species distributions can be satisfactorily explained by
present climatic and edaphic conditions.

Much field work and more publications are still needed
on Newfoundland’s flora. The only complete checklist of
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the vascular plants was published 20 years ago (Rouleau,
1956).

METHODS

Selection of Stands

The two basic objectives in stand selection were to cover
the range of vegetation composition and the geographical
extent of the coastal plain. Homogeneity of the components
over an area of 2 to 4 hectares on a uniform topographical
unit or a series of uniform units was the criterion for stand
selection. The stands were selected along the ground truth
survey transects for air photo correlation. For certain rare
types, such as creekbeds, specifically because of size re-
strictions, this criterion could not be universally applied.

Natural communities were quantitatively sampled where
grazing by sheep, cows and horses, in addition to logging
and other human high intensity activities, were not obvious.
Preferential sampling of natural undisturbed communities
and/or communities where the presence of man has been
erased by an even maturing second growth vegetation is
due to the emphasis on wilderness in National Park plan-
ning and the limited time available.

Disturbed areas were visited, the vegetation was de-
scribed and the flora inventoried, but no extensive studies
were done., Specimen collections were also done in numer-
ous areas that were not systematically sampled, as field
work was progressing.

Collection of Field Data

In the nonforested communities, the frequency was as-
sessed by use of 20 square meter quadrats randomly spaced
following the methodology used by Curtis (1959).

In the forest communities, the Quarter Method (Cottam
and Curtis, 1956, Curtis, 1959, and further elaborated by
Maycock, 1963) was used to measure the composition of
the arboreal and sapling stratum in each stand. Usually
30 random points were recorded, although in restricted
types of vegetation fewer were taken. All individuals with
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a d.b.h. (diameter at breast height) greater than 10.2
centimeters (four inches) were considered as trees, be-
tween 2.5 em (one inch) and 10.2 ecm (four inches) as
saplings and those with a d.b.h. less than 2.5 em (one inch)
as seedlings. In the case of several species (Alnus rugosa,
Pyrus decora, ete.) the normal size criteria were not easily
applied because they may be present as understory shrubs
or never attain the canopy. Thus in these circumstances
saplings of these species were recorded only when tree-
sized individuals were also present. At all other sampling
points a meter square quadrat was placed, and all herb,
shrub, and tree seedling species present were recorded.
In all of these communities a full presence list of the vas-

cular plants was made.

Treatment of Stand Data

In each stand, a frequency value was determined for
each tree species by calculating the percentage of points
at which 1t was present.

Stand frequency values for herbs, shrubs and seedlings
were obtained by determining percentage occurrence In
quadrats of a meter square.

A commonness index was computed for every species
within each vegetation type that was quantitatively studied.
The commonness index may range from 0 to 10,000 for a
species within a community type and is obtained by multi-
plying the average frequency-of-occurrence in sample
points or quadrats within a community type by the percent
of stands within a community type in which the species
was present (Ohmann and Ream, 1971).

This commonness index was used to evaluate the 1m-
portance of the majority of the species mentioned in the
present study.

A species is considered to be “very common” with a
commonness index ranging from 5,000 to 10,000, “com-
mon”’ with values ranging from 1,000 to 4,999, and “un-
common’ with values of less than 1,000. Many uncommon
specles can easily be found within the designated vegeta-







































































































































