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Refinery Footprint

The predominant vegetation types in the greenfield site are blanket bog (25.6 per cent) and
Scrub Spruce Forests (41.2 per cent; Figure 3.65), and several predominating peatland
communities of the Kalmia-Cladonia alliance and the Scirpus-Sphagnum alliance were identified
(Figure 3.65; Table 3.20). The blanket bogs of this region are primarily oligotrophic, obtaining
most nutrients from precipitation, and are therefore nutrient-poor. The southernmost head has a
narrow coastal band of hyper-oceanic barrens dominated by dwarf, ericaceous shrubs and
White Spruce.

Most of the coastline is rocky, often precipitous, but there are small, scattered cobble beaches
where some maritime plant species exist. Maritime plant species are rather limited in this area
due to the lack of suitable beach habitat, but occur in pocket beach areas such as at Hollett’s
Cove, e.g., cinquefoil (Potentilla ededii), sea lungwort (Martensia maritima) and beach pea
(Lathyrus japonicus). The rocky shoreline contains primarily seaside plantain (Plantago
maritima). Among and along the back of the few scattered cobblestone beaches, a few typical
maritime species do grow.
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Figure 3.65 Overlay of Vegetation Types Classified in the Greenfield Site for the Proposed Oil
Refinery at Southern Head. Red Highlights the Herb-rich Balsam Fir Forests, and Green Highlights
the Floristically-rich Fen Habitats

Table 3.20 Blanket Bog Vegetation Types Documented at Southern Head

Blanket Bog Species Associations

Kalmia-Cladonia Alliance

Associations

Differential Species

Kalmia-Sphagnum fuscum

Sphagnum fuscum

Sphagnum imbraticum

Sphagnum rubellum

Dicranum scoparium

Scirpus-Sphagnum Alliance

Associations

Differential Species

Scirpus-Sphagnhum magellanicum

Carex oligosperma

Carex exilis
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Blanket Bog Species Associations

Sphaghum magellanicum

Sphagnum flavicomans

Sphagnum Papillosum

Scirpus-Sphagnum tenellum Utricularia cornuta

Eriophorum spissum

Sphagnum tenellum

Sphagnum cuspidatum

Sphagnum magellanicum

Sphagnum lindbergii

Source: Wells and Hirvonen (1988) and Meades (1990).

Access Roads

The vegetation found along the part of the proposed access roads (72.2 ha) that are included in
the 1207 ha area that was assessed included considerable scrub spruce forest, mainly the
scrub black spruce with Kalmia angustifolia and Cladonia spp. type (15.1 per cent) and Scrub
Black Spruce with Empetrum nigrum and Kalmia angustifolia type (8.5 per cent)(Figure 3.66).
Balsam fir forest makes up 14 per cent of this area, including 2.7 ha (3.7 per cent) of herb rich
balsam fir forest. Fen habitat is found along the proposed road leading to the proposed quarry
and makes up 0.5 per cent of this area.

The proposed access roads dissect extensive bogs and closed mature black spruce and balsam
fir stands. Clearings that show evidence of past cutting are rare and more frequent on the
western side. Ground cover in these forests consists mainly of feather moss (Pleurozium
schreberi), with Hylocomnium splendens, Polytrichum and Hypnum mosses occurring
sporadically and Sphagnum dominating in wetter areas. Common herbs include Gaultheria
hispidula, Cornus canadensis, Clintonia borealis, Rubus pubescens, Mainthemum canadensis,
Carex spp, Orthilia secunda, Trientalis borealis, Platanthera obtusata and Drypoteris spp.
There is considerable potential for balsam fir regeneration in the open areas left by timber
harvest and/or blow down due to past insect infestation, though moose browsing is limiting
sapling growth. Patches of alder (Alnus crispa) and raspberry (Rubus idaeus) are common in
the moist parts of these clearings.
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Figure 3.66 Overlay of Vegetation Types Classified along the access roads of the Greenfield
Site for the Proposed Oil Refinery at Southern Head. Red Highlights the Herb-rich Balsam Fir
Forests, and Green Highlights the Floristically-rich Fen Habitats

Rare Plants and Vegetation

A plant species is considered rare if it has a small population within the province (Collins 1986).
On Southern Head, Placentia Bay, the observation of the round-leaf orchid, Platanthera
orbiculata and the dwarf plumboy (Rubus arcticus ssp. acaulis), extended the known range of
these species in the province. Of particular note are the discoveries of three woodland orchids,
the blunt-leaf orchid (P. obtusata), the round-leaf orchid (P. orbiculata) and early coral-root
(Coralorhiza trifida). Throughout central and western Newfoundland, early coralroot, blunt-leaf
orchid and round-leaf orchids are regularly encountered in their preferred habitat. However, the
former two orchids are, overall, quite rare on the Avalon Peninsula. The round-leaf orchid is
uncommon in eastern Newfoundland and extremely rare on the Avalon, and until this survey,
was known only from the Brigus Junction area (John Maunder, Provincial Museum of
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Newfoundland and Labrador, pers. comm.). Its appearance on Come By Chance Head was
unexpected and may warrant further investigation along the coastal headlands of this area. A
survey earlier in the season might also confirm the presence of heart-leaf twayblade (Listera
cordata), another orchid often found in association with the aforementioned three species. The
blunt leaf orchid was also observed on the proposed access road up from the Come By Chance
gut on June 18, 2007; it was seen in mid-June just prior to coming into flower, which suggests
the possibility that the round-leaf orchid and heart-leaf twayblade may be present in this area as
well. These species would be more evident later in the season as they blossom.

Another notable discovery was a population of dwarf plumboy (Rubus arcticus ssp. acaulis). Its
presence at Come By Chance Head constitutes the first record for this species in eastern
Newfoundland. The dwarf plumboy is only known from western, northern and central
Newfoundland with the most common occurrence along the western shores of the Great
Northern Peninsula (Meades et al. 2000).

Vegetation in the general area of Southern Head is surprisingly lush in localized areas. LGL
biologists noted herb-rich forests (classified as a Balsam Fir — Herb Rich type) often present
along the upper slopes consisting of balsam fir (Abies balsamea) with a lush carpet of Cornus
Canadensis, Aralia nudicolis, Linnaea borealis, Mainthemum canadensis and Trientalis borealis.
There is greater diversity of herbaceous plants among the coastal forests, and those present
appear more prolific and dense than the interior forests that are more typical of those described
by Meades and Moores (1989). Additional herbaceous species seen here include one-flowered
wintergreen (Moneses uniflora), one-sided pyrola (Orthilia secunda), lesser pyrola (Pyrola
minor), sweet-scented bedstraw (Galium triflorum) and dwarf enchanter’s nightshade (Circaea
alpina).

In some areas near the coast, white spruce (Picea glauca) has invaded former cleared areas
and is associated with interspersed areas of heath (Empetrum nigrum) and fens (Sanguisorba-
Rununculus). Forested areas contain showy mountain ash (Sorbus decora) and white birch
(Betula papyrifera). An unusually tall pussy willow (Salix discolour) was recorded amidst the
balsam fir forest on the eastern stretch of the proposed access road above the Come by
Chance gut. Though fallen over, the tree was over 10 meters in height and was vigorously re-
sprouting. While this species is common on the Avalon Peninsula, it usually grows in a shrubby
form, and it is uncommon for it to surpass a height of 5 m. There are localized small sections of
saltmarsh cordgrass (Spartina alterniflora) usually associated with cobble beaches. However,
this species is not at Hollett's Cove where the backshore meadow is dominated by Scotch
lovage and Iris versicolor, and the immediate backshore supports cinquefoil (Potentilla ededii),
sea lungwort (Martensia maritima) and beach pea (Lathyrus japonicus).

Some ponds, and especially the larger lakes on the plateau, support extensive marsh
vegetation, and there is a notable presence of Potamogeton natans, Menyanthes trifoliata,
Sparganium angustifolium, Glyceria canadensis, Utricularia cornuta, Nuphar variegatum and
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substantial emergent cover of Juncus militarus. The large lake system of Watson’s Brook in the
northern portion of the study area supports substantial alluvial deposits, alder shrub cover and
fluvial marshlands associated with the delta.

Fens were infrequent in the Southern Head area. Small sites with examples of the Birch-
Cladonia alliance and Scirpus alliance were identified (Table 3.20). Fens with Iris versicolor,
Sanguisorba canadensis, Myrica gale, Betula pumila and Thalictrum polygonum are associated
along the meandering brook emptying into Hollett's Cove. The transition zone between blanket
bogs and coastal forest often have scattered, small pockets of more minerotropic fens. These
peatlands are more floristically-rich, and while Sphagnum and sedges are still predominant,
there is a much greater diversity of herbaceous plants than in the blanket bogs. Of the 29.3 ha
of fens in the 1207 ha that was classified (Figure 3.64), 12.9 ha occur within the greenfield site
(Figure 3.65) and 0.3 ha occur within the proposed access road section (Figure 3.66).

Forest Lichens (Distribution and Abundance)

Several specimens of the rare boreal felt lichen (Erioderma pedicellatum) were found in the area
of the proposed access road along the western side of the peninsula (see Section 3.6.7 for
details). In the forested habitats of the eastern side of Southern Head, overall, there were
relatively few cyanolichens present. This area contains balsam fir forests that appear suitable
for the rare boreal lichen although a high proportion of the forest was collapsed from a previous
insect infestation. There was little or no forest regeneration, likely attributable to the high density
of moose in the area. Of some 5000 trees searched on the eastern side of Southern Head, only
two phorophytes supporting the related cyanolichen Coccocarpia parmicola were located. In
the Project Area, there are numerous coastal areas with old growth forests of white spruce; on
the eastern side of the headland and at Hollett’'s Cove, these supported very lush growths of the
lung lichen (Lobaria pulmonaria), and lesser amounts of the textured lungwort (L. scrobiculata),
smooth lungwort (L. quercizans) and Degelia plumbea. Very little Lobaria spp. was located on
the western side of the peninsula despite extensive coastal stands of white spruce.

Surveys of forested habitats on the western side of Southern Head indicated a more diverse
presence of cyanolichens. Of some 4000 trees searched for lichens, Coccocarpia parmicola
was located on 28 phorophytes. Also, the less common cyanolichens, Lichinodium
sirosiphoideum (12 phorophytes) and Fuscopannaria ahlneri (2 phorophytes) co-occurred in
these stands. A considerable presence was noted of the bryophyte (a liverwort) Frullania
tamarisci that is thought to host the contact of the fungal hyphae of Erioderma pedicellatum with
the blue-green bacteria Scytonema sp. (Maass and Yetman 2002). The lung lichen (Lobaria
pulmonaria) and the related L. scrobiculata with L. quercizans were also located on a large
mountain ash (Sorbus decora). Similar to the eastern portion of the headland and at Hollett’s
Cove, there were mature white spruce regenerating on previously open meadow areas along a
coastal band near Emberley Cove. Only L. scrobiculata was observed in the area of the
western side of the headland, on white spruce near South Point. The balsam fir-black spruce
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forest stands on the western side of the headland were relatively intact, and there was little
evidence of collapse from insect infestation compared to the eastern portion of the headland.
The presence of the green beard lichen Usnea longissima, an old growth forest indicator
species (Cameron 2002), was confirmed, and it was abundant in some of the more productive
forest types on the western side of the headland.

Forest surveys along the eastern section of the proposed access road did not detect the boreal
felt lichen or Coccocarpia parmicola. The liverwort Frullania tamarisci plays an important role
facilitating the reproduction of boreal felt lichen, and this species was found on approximately
half of the 1000 trees surveyed in this area. Most of the forested area surveyed was mature
balsam fir, thickly covered with Usnea spp. though there were patches of white spruce and of
white and black spruce krummholz, the latter common by the bogs at the southern end of the
proposed access road.

Forest Lichens (as Bio-indicators)

Monitoring of epiphytic lichens is an important component of environmental impact assessment
when there is potential for effects on air quality. Baseline information on lichens is especially
relevant to the assessment and monitoring of potential impacts of air emissions, because
lichens can absorb and retain pollutants that come in contact with their thalli. [Lichens convert
inorganic sulphur from their surrounding environment to organic sulphur.] Cyanolichens occur
in this general area and are relevant as indicators of air quality, being highly sensitive to sulphur
dioxide. Some species of arboreal lichens, notably Alectoria sarmentosa, are differentially
sensitive to air pollution and have been recognized as indicators of atmospheric quality, and
Lobaria spp. are considered pollution intolerant (Baddeley et al. 1973; Cameron et al. 2007).
Previous studies in the Come By Chance area have demonstrated elevated concentrations of
sulphur of anthropogenic origin in this species (Wadleigh and Blake 1999; Wiseman and
Wadleigh 2002; Wadleigh 2003).

Results of the lichen analyses demonstrated that sampled lichens are influenced by an
anthropogenic pollution input, as indicated by the strong relationship among &S, sulphur
concentration and nitrogen concentration together in the samples of A. sarmentosa and Lobaria
sp. The source is most likely the existing oil refinery, as lichens sampled at sites close to the
refinery exhibited decreased levels of §**S coupled with increased sulphur and nitrogen content,
and elevated concentrations of trace elements. These findings appear logical, as prevailing
westerly and southwesterly winds would tend to disperse past emissions more to the north and
east.

Those lichens sampled farther away, especially in Goobies area and the headland to the west of
Come By Chance, showed less evidence of anthropogenic influence, but reflected marine
sources of sulphur input such as sea spray, and values of nickel and vanadium higher than
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background. The latter elements are considered indicators of refinery emissions and pollution
input.

3.6.3 Wetlands

Wetlands are lands that are saturated with water long enough to promote aquatic processes as
indicated by poorly drained soils, hydrophytic vegetation and various kinds of biological activities
that are adapted to a wet environment (National Wetlands Working Group 1997). The
Guidelines for this EIS issued by the Government of Newfoundland and Labrador requested the
classification of wetland resources including location, size and class of any wetland within a
predicted zone of influence from Project activities. As such, a wetland evaluation of the Project
Area was undertaken and is summarized below.

Marshes, bogs and fens occur in the Project Area. Marshes are minerotrophic and usually
eutrophic wetlands. Nutrients are derived from the substrate through periodic aeration and
generally support high productivity of vascular plants and rates of decomposition of plant
material. Organic wetlands refer to peatlands, and these contain > 40 cm of accumulated peat
on which organic soils develop. Zonations of vegetation communities are usually concentrically
arranged in wetlands and are attributed to water duration and depth, with a transition from open
water to emergent deep marsh to shallow marsh. Surface water origin determines whether the
wetlands are considered terrigenous (connected to local ground water systems) or littogenous
(connected to tidal or riparian/lacustrine water) (National Wetlands Working Group 1997).

The Canadian Wetland Classification System and its three hierarchial levels (class, form and
type) were used for wetland evaluation in the area of the proposed oil refinery site (including the
access roads) at Southern Head in Placentia Bay. Wetlands were initially classified using
stereo-pairs of 1:12,500 scale colour aerial photographs. Classifications were verified during
field investigations for the refinery assessment. Basin marshes and basin water comprised the
most frequently encountered wetland types. A large expanse of fluvial delta marsh and lentic
marsh was delineated at Half Moon Pond on Watson’s Brook, and domed bogs and basin bogs
were common (Figure 3.67). Fens were previously delineated in the immediate footprint of the
development and a few additional stream fens were detected. The north-eastern extension of
Half Moon Pond supports very extensive riparian delta marsh, and riparian floodplain marsh that
are unusually productive for this ecoregion. It is noteworthy that Black Ducks and Ring-necked
Ducks were confirmed to be nesting in the Project Area in low densities typical of this area of
Newfoundland. No unusually high densities of breeding waterfowl were evident in the Southern
Head area.

The Canadian Wetland Classification System contains three hierarchial levels: namely class,
form and type, and surveyed wetlands were classified to type (Figure 3.68). Virtually all those
present were terrigenous, meaning that they were connected to the local ground water system.
A small area of littogenous wetlands are associated with the fluvial delta at Half Moon Pond on
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Watson’s Brook where a large expanse of lentic-riparian marshes occur (25.0 ha). Eighty
wetlands totalling 146.6 ha were classified and the maijority of these were basin marsh (31.3
ha), basin water (15.0 ha), basin bog (22.3 ha) and blanket bog (24.3 ha) (Table 3.21).
Emergent rushes and sedges were present as was an abundance of floating and aquatic
vegetation. On water associated with peatlands tussocks were frequently encountered.
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Figure 3.67 General Classes of Wetlands Delineated in the Area of the Proposed Oil Refinery at
Southern Head, Placentia Bay.
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Figure 3.68 Wetland classes, form and types that occur in the Area of the Proposed Oil
Refinery at Southern Head, Placentia Bay.
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Table 3.21 Wetland class and coverage (ha) delineated in the area of the proposed oil refinery
at Southern Head, Placentia Bay.
CLASS NAME No.|AREA (HA)

Alluvial Meadow 3 4.3
Basin Bog 29 22.3
Basin Marsh 14 31.3
Basin Water 20 15.0
Blanket Bog 2 24.3
Bog 1 0.8
Domed Bog 1 3.1
Fen 4 2.7
Flat Bog 1 0.9
Intertidal Flat 1 6.4
Lentic Marsh 1 18.6

Riparian Delta

[Marsh 1 6.7

Salt Marsh 2 10.5
TOTAL 80 146.7

Wetland Protection

The wetlands within the municipality of Come By Chance are encompassed under a Wetland
Stewardship Agreement under the Eastern Habitat Joint Venture (see EHJV 1995) of the North
American Waterfowl Management Plan (see Goudie et al. 2007 for more details). The focus of
that program is on the protection of the coastal-estuarine habitats. Enhancement and protective
measures recommended that wetlands should be protected from any drainage, burning or filling.
It identified the paucity of high-quality brood-rearing habitat for waterfowl within the existing town
boundaries and recommended an extension to include wetlands on the Southern Head
(proposed oil refinery site), more specifically, the are of Half Moon Pond and Watson’s Pond at
the headwaters of Watson’s Brook and other smaller ponds, many of which have emergent
marsh cover, especially the military rush (Juncus militaris). These wetlands offer productive
brood-rearing habitat that is limited in occurrence inside the existing municipal boundary, and
was the basis for EHJV (1995) recommending that Come By Chance council request an
expansion of its boundaries to include these wetland habitats. LGL biologists identified broods
of Ring-necked Ducks and Black Ducks in some of these wetlands in early September 2007.
This confirmed that some of these wetlands are utilized by breeding waterfowl (Goudie et al.
2007).
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As part of its commitment to wetlands conservation, the Government of Canada (1991) adopted
The Federal Policy on Wetland Conservation (FPWC—see Goudie et al. 2007) with its objective
to:

“promote the conservation of Canada’s wetlands to sustain their ecological and socio-
economic functions, now and in the future.”

NLRC will look for opportunities to enhance wetland habitat in the general area of Southern
Head-Come By Chance.

3.6.4 Wildlife

The terrain in Southern Head, Placentia Bay Project Area provides habitat for numerous species
of terrestrial and semi-aquatic mammals (Table 3.22). LGL biologists have recorded moose,
caribou, black bear, otter, mink, beaver, red fox, red squirrel and snowshoe hare in the Study
Area. It is expected that meadow voles, mice, shrews and bats also occur there, and possibly
lynx, coyote and ermine. The forest, heath, bog and scrub provide a diversity of terrestrial
habitats for mammal species. Some species, such as beaver, are sedentary and have relatively
confined home ranges in contrast to river otters that are wide-ranging and Black Bears that
occur seasonally. The lakes, rivers and wetlands provide habitat for semi-aquatic mammals like
mink, beaver, muskrat and otter and can also be used seasonally by moose.

Some of these wildlife species are abundant on or near the Southern Head Project Area.
Incidental to fieldwork on vegetation in and around the proposed refinery site at Southern Head,
LGL biologists recorded extensive evidence of use of the area by otters as there were frequent
coastal haul-outs (rubs) and well-worn trails linking some of these sites to the interior lakes and
brooks. In some cases burrows were evident (river otters are discussed further in Section 4.9).
Moose densities appeared especially high on the eastern side of the Southern Head peninsula.
There was considerable sign of black bear in the area, and incidental areas along or proximate
to the unnamed brook and adjacent peatlands extending inland through the proposed oil
refinery site. Caribou were observed on Sall the Maid Island, in the proposed project footprint,
and small numbers (ten to twelve) have been reported in the Southern Head area for the past
decade or so.

The following provides a description of mammals that occur in and near the Project Area.
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Table 3.22 Wildlife (terrestrial and semi-aquatic) species likely to occur in the Project Area.
Species Scientific Name Abundance Habitat
Small Mammals
Common shrew Sorex cinereus Common Damp forest
Little brown bat Myotis lucifugus Common Roosts in trees, caves
Deer mouse Peromyscus maniculatus Common Forests, grasslands
. . Forests associated with meadow,
Meadow vole Microtus pennsylvanicus Common
open grassland near freshwater
Terrestrial Furbearers
Snowshoe hare Lepus americanus Common Boreal forest
Red squirrel Tamiasciurus hudsonicus Common Coniferous forest
Semi-open areas, along edges of
Red fox Vulpes vulpes Common bogs and headlands
Open and edge habitats along
Coyote Canis latrans Uncommon juxtaposed forests, bogs and
heathlands
Ermine Mustela erminea Common Riparian forest, marsh, open
areas near forests
Lynx Lynx canadensis Uncommon Old growth boreal forest
Semi-aquatic Furbearers
River otter Lutra canadensis Common Rivers, lakes, coastal areas
American mink Mustela vison Common Rivers, lakes
. Rivers, streams, marshes, lakes,
Beaver Castor canadensis Common
ponds
Muskrat Ondatra zibethicus Uncommon Marshes, pond and lake edges,
streams
Big Game
Coniferous forests, near wetlands
Moose Alces alces Common
and lakes
Uncommon,
Woodland caribou Rangifer tarandus small Peatland, heath
numbers
Black bear Ursus americanus Uncommon Coastal coves and edge habitat

along peatlands and heath.

Small Mammals

Several species of small mammals are known or expected in the Project Area, namely the
common (or masked) shrew, little brown bat, deer mouse, and meadow vole. House mouse
(Mus musculus) and Norway rat (Rattus norvegicus) are also possible, but the habitat is
marginal to support these species.
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The common shrew is the most widely distributed shrew in North America and it was introduced
to Newfoundland in the late 1950s to control larch sawfly (Pristiphora erichsonii). It is found in
damp forest habitats. Its diet primarily consists of worms, insects and snails. Shrews have a
high metabolic rate, and can eat the equivalent of their own body weight in a day (Banfield
1975).

The little brown bat is ubiquitous in Newfoundland, and commonly roosts in trees, buildings or
caves. Little brown bats feed on insects such as moths, beetles, mosquitoes and dipteran flies.
During the summer months, the bats consume about half their weight in insects each night. In
late summer-fall, they accrue body fat needed to survive months of hibernation. Bats hibernate
in winter in frost-free locations such as caves, mineshafts, cellars, tunnels or buildings (Banfield
1975).

The deer mouse occurs in forests and grasslands throughout Newfoundland. It is the most
widely distributed small native rodent in North America and only established (believed to have
been introduced) on insular Newfoundland in recent decades. Its diet consists of seeds, fruits,
fungi, spiders, and eggs and larvae of insects.

Meadow voles inhabit forest habitats on insular Newfoundland associated with wet meadows,
open grassland near streams, lakes, ponds and swamps. This species eats mainly herbaceous
vegetation, such as grasses, sedges, fruits, seeds, and grain, and may also consume some
snails and insects. On insular Newfoundland this is the only indigenous small mammal.

Furbearers

Terrestrial Furbearers

Several species of terrestrial furbearers are known or likely to occur in and around the Southern
Head Project Area. These include the snowshoe hare, red squirrel, red fox, coyote, ermine and
lynx.

Snowshoe hares were introduced to Newfoundland around 1870. They are found throughout
most of the boreal forest in coniferous, deciduous or mixed habitat, and occur in essentially all
terrestrial habitats in the Project Area, particularly where there is cover and adequate food
available. Hares are a major prey item for carnivores and are considered by many to be a
keystone species in the ecosystem; that is, they are crucial to the functioning of the boreal
ecosystem (Krebs et al. 2001). Some predators that depend heavily on hare abundance include
lynx, red fox, ermine, great horned owl and northern goshawk. Hares exhibit a 9-to10-year
population cycle. In spring and summer, hares feed on grasses and herbaceous plants primarily
at the forest edge near escape cover. In winter, hares feed on twigs and may strip bark from
young trees.
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The red squirrel is the most widely distributed squirrel in North America, and was introduced to
Newfoundland (Goudie 1978). It is generally associated with coniferous forest, but also uses
mixed-wood and deciduous. It is a prey for many species like hawks, owls, foxes, coyotes and
weasels. Squirrels are omnivorous and have a varied diet including seeds, nuts, berries, fungi,
insects, bird eggs, juvenile animals (e.g., birds, rodents and hares), carrion and tree bark
(Banfield 1975). Squirrels or their signs were regularly observed in the Project Area in 2006 and
2007.

The red fox is indigenous to insular Newfoundland and is found across the island, mostly in
semi-open habitats. Tracks have been observed in the Project Area and fox were observed at
Come By Chance at the ‘Gut’, that is, the outlet of the bar lagoon on June 27, 2007 and another
at the public wharf near the existing refinery on June 28, 2007. Its generalist diet consists of
small mammals (such as voles, squirrels, hares and mice), nesting waterfowl, berries, plants,
young birds, eggs and trout. Signs of this species are often encountered along the edges of
bogs and headlands.

Coyotes were first confirmed on the island in 1987, and are now widely dispersed across
Newfoundland (Parker 1995). The coyote is extremely adaptable, and its continued population
growth in Newfoundland has been a controversial topic (Blake 2006). Despite several
eradication attempts throughout North America, coyotes have actually expanded their range
(the litter size of a coyote increases with lower densities). In Newfoundland, as elsewhere,
populations will likely be controlled by the amount of available habitat more than by
management programs. It is probable that the coyote population in and around the Southern
Head, Placentia Bay area is very low (Mike McGrath, Newfoundland Wildlife Division, pers.
comm.). The increasing numbers of coyote may result in reductions in red fox densities as has
been reported elsewhere; however, it remains unclear how these two species will interact in
Newfoundland. Coyotes are generalists in their diet (Banfield 1975), feeding on small mammals,
hare, caribou calves (and sometimes adults) (Thomas and Gray 2002), moose calves, birds and
eggs, insects, amphibians and berries.

Ermine are primarily nocturnal hunters feeding on small mammals, hares, birds, insects, fish,
frogs, carrion and berries. Ermine prefer riparian forest, marsh, shrubby second-growth and
open areas adjacent to forests. Tracks of ermine were observed during winter-spring surveys of
the Southern Head area.

Lynx prefer old growth boreal forest, usually with thick cover, and they are often found in areas
where the snowshoe hare population has increased. The lynx’s population cycle closely
coincides with that of the snowshoe hare, and during winter, most of the lynx’s diet consists of
snowshoe hare. When prey is scarce in the forested areas, lynx will venture into more open
habitats in search of food. When snowshoe hare numbers are low, lynx supplement their diet
with various rodents and birds (Banfield 1975). Moose and caribou (usually calves) may account
for some of the lynx’s diet (Thomas and Gray 2002), but they rarely attack large prey. It is
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probable that the population of lynx in and around the Project Area is very low, as no evidence
of lynx was noted during winter-spring surveys on Southern Head.

Semi-aguatic Furbearers

Four species of semi-aquatic mammals are known or expected to occur in or around the Project
Area, namely the river otter, American mink, beaver and muskrat.

The river otter is a large member of the weasel family Mustelidae. This species is found
throughout North America, inhabiting rivers, lakes and coasts. In Newfoundland, the inner
reaches of Placentia Bay, particularly around Merasheen Island and Long Island, support one of
the highest densities of river otter in the province. The marine area offshore of, and adjacent to,
Southern Head also supports a large population of otters. In this area, there are coastal haul-
outs (rubs) and well-worn ftrails linking some of these sites to the interior lakes and brooks.
Otters occupy relatively large home ranges up to 100 km of linear shoreline (e.g., Coté et al. in
prep.). Otters feed on fish, insects, molluscs, crustaceans, small mammals and waterfowl.
However, in Placentia Bay, otters exhibit a primarily marine existence where they forage on fish
such as cunners, gunnels, pouts, sculpins, flounders and sticklebacks (Coté et al. in prep), as
well as lobster and other shellfish. In freshwater ecosystems of Newfoundland, otters prey on
brook trout, eel and Atlantic salmon.

The American mink occurs throughout insular Newfoundland and established from escapees
from early mink farms (Northcott 1972). It is a carnivore and has a component of fish in its diet
but takes a greater proportion of terrestrial prey, such as small mammals and birds. It is more
characteristic of inland habitats than coastal areas. Fresh mink tracks were noted at Southern
Head in the winter-spring of 2007.

Beaver occupy rivers, streams, marshes, lakes and ponds and exist in and around the Project
Area on Watson’s Brook watershed and other scattered lakes and ponds on the peninsula. The
activity of beavers in freshwater environments can have considerable localized impacts on the
physical and biological components of riparian ecosystems. Beavers often increase habitat
diversity by damming small streams, resulting in inundation, wetland enrichment and increased
biodiversity. In the boreal forest, beavers are considered important to wetland enrichment for
breeding waterfowl (Longcore et al. 2000). The lodges they build typically support six
individuals. This large rodent feeds mainly on bark and twigs but also eats leaves, grasses,
herbs, berries and aquatic plants.

The muskrat is also in the rodent family and inhabits marshes, pond and lake edges, and
streams throughout Newfoundland. It feeds primarily on the roots and stems of aquatic
vegetation and sometimes on clams, frogs and fish. Evidence of muskrat was not detected in
the survey area of the Southern Head.
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Big Game

Moose were introduced to Newfoundland in 1878 and 1904, with the second introduction
considered the successful establishment. The species rapidly expanded to all parts of the
Island. Moose prefer coniferous forest, especially near wetlands and lakes with regenerating
coniferous trees. Moose selectively use forest cover to travel and are less likely to venture onto
exposed habitats. In winter, excessive snow (exceeding knee deep or chest height) impedes
movements by moose and animals may group to keep snow compacted while accessing shrubs
and regenerating balsam fir (Renecker and Schwartz 2005). The summer diet consists mainly of
aquatic vegetation, deciduous trees, shrubs and grasses. During winter, moose browse
primarily on balsam fir on insular Newfoundland, and to some extent white birch, pin cherry and
willow if they occur. Extensive browsing in blow-down areas has limited any successful
regeneration of forests by balsam fir and/or birch in many areas. The Southern Head area is
especially noted by local hunters for its high population of moose, particularly the eastern side of
the Peninsula. During surveys in 2006-2007, there was considerable evidence that moose were
using the Project Area, including fresh tracks, droppings, bedding areas and browsed
vegetation, and numerous sightings. During late-winter surveys in 2007, a wintering area was
identified at the east slopes of Southern Head near Goat Point. This site reflected use over
several years. Bedding areas and shed antlers were located in the forested area, and browsing
evidence of balsam fir was severe.

Woodland caribou are native to Newfoundland and move about according to the time of year.
Insular Newfoundland supports large and relatively healthy herds of woodland caribou
estimated at over 100,000 and increasing, and they are considered not at risk by COSEWIC
(Thomas and Gray 2002). More than 50 per cent of the forest-dwelling caribou in Canada occur
in Newfoundland where there are currently fifteen natural population and twelve introduced (for
example, to some offshore islands such as Merasheen Island in Placentia Bay) (Mahoney and
Shaefer 1996). The Middle Ridge herd is the closest caribou range to the Southern Head survey
area near Come By Chance, and caribou have had an established presence in the Southern
Head area for the last two decades (D. Slade, retired Wildlife Officer, pers. comm.). On June 28,
2007, seven caribou, consisting of 1 stag, 4 does and 2 calves were observed in the area of the
proposed footprint of the oil refinery. It appears likely that this small herd is also calving in this
general area.

Caribou use a mixture of boreal and taiga coniferous forest with some shrubland, peatlands and
barrens (Thomas and Gray 2002). Therefore, the peatland and heath habitats of the Southern
Head area are very suitable for this species, and small numbers of caribou are known to occur
there. Caribou diet varies throughout the year, consisting of: evergreen and deciduous shrubs
and sedges in spring; deciduous shrubs, lichens (Cladonia spp.) and fungi in summer; Cladonia
spp. in autumn; and arboreal lichens and evergreen shrubs in winter (Bergerud 1972).
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The black bear (Ursus americanus hamiltoni) of insular Newfoundland is recognized as a
subspecies of the mainland black bear. Black bears tend to occur in low densities and have
large territories. The population of insular Newfoundland was estimated at 6000-10,000 animals
and was considered stable in the mid-nineties (Pelton et al. 1994). Black bears have rarely
been reported on the Avalon Peninsula and currently do not have an established population
there. There was considerable sign of black bear in the area of Hollett’'s Cove and near the
proposed oil refinery site. On June 28, 2007, an adult black bear was observed on the western
side of Southern Head adjacent to Sall The Maid Island. Black bears may use the Southern
Head area due to its remoteness and availability of berries, insects and other foods suitable to
their generalist diet. In some areas of Newfoundland, black bear can be an important predator
on moose and caribou calves (Thomas and Gray 2002).

Wildlife Resource Use

The Project Area is in Moose Management Area 28 (Black River). This area had a 56.9 per
cent hunter success rate in 2005-6, slightly lower than the provincial average of 65.6 per cent.
In 2006-7, 400 licenses were issued for the area, somewhat lower than the provincial average of
525 per management area. Local residents and moose hunters reported that there were a lot of
moose in the area of Southern Head. There is no designated hunting season or management
unit for caribou in the Come By Chance-North Harbour area (Government of Newfoundland and
Labrador 2007).

Several species of furbearers may be trapped in and around the Project Area, including coyote,
beaver, lynx, mink, otter, and fox, and snaring of snowshoe hare may occur infrequently. LGL
biologists did not observe evidence of trapping or snaring in the Project Area during field studies
conducted in 2006-2007.

The Project Area has an abundance of snowshoe hare, and is known to have game birds
including Willow Ptarmigan, Ruffed Grouse, waterfowl, and snipe. All hunting activities require
an appropriate license. Snowshoe hare may be hunted or snared from October 13, 2007 to
February 24, 2008 with a possession limit of 40 animals. Ptarmigan in the survey area are
managed under the Avalon/Swift Current Management Area with hunting seasons covering
September 22 to November 4, 2007 and daily and possession bag limits of 6 and 12,
respectively. The Ruffed Grouse hunting season extends from September 15 to December 29,
2007 and snaring from October 13, 2007 to February 24, 2008 with daily and possession bag
limits of 20 and 40, respectively.

Migratory game birds such as waterfowl are managed by the federal government under the
Migratory Birds Convention Act, and require a migratory game bird hunting permit. Waterfowl in
the Project Area fall under the Avalon-Burin Inland Zone and Avalon Burin Coastal Zone with
seasons extending from the September 15 to December 29, 2007 for waterfowl other than sea
ducks and for sea ducks (namely, Common Eiders, Long-tailed Ducks, Scoters) from November
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24, 2006 to February 28, 2008. Daily bag and possession limits for ‘inland ducks’ are 6 and 12,
respectively for ducks other than mergansers and sea ducks, 6 and 12 for mergansers,
respectively and 5 and 10 for geese, respectively. For sea ducks, daily bag and possession
limits are 6 and 12, respectively. These birds are likely hunted by locals in the area, and some
of the ATV trails linking Come By Chance estuary to the wetlands at Half Moon Pond on
Watson’s Creek are probably attributable to hunting activity for waterfowl. Sea ducks are
infrequent in this general inner area of Placentia Bay during the winter months. Some
aggregations may occur in spring associated with the northward migration and occurrence of
Arctic pack ice.

A number of remote cabins have been constructed by local residents within the peninsula.
These cabins are well constructed and well-used.

Recreational fishing probably occurs for brook trout, including ice fishing and Watson’s Brook
has anadromous Atlantic Salmon that receive some angling pressure (D. Slade, retired Wildlife
Officer, pers. comm.).

3.6.5 Birds

Landbirds or birds that typically associate with a terrestrial habitat occur within the Project Area
in all months of the year. At least 47 species of landbirds likely occur in the proposed oil
refinery footprint at Southern Head and many of these species breed there (Table 3.23). Some
additional species that occur inland also occur in coastal habitat and are considered in Section
3.7.3, with the exception of breeding waterfowl which are described below. The species of
landbirds known or expected to occur in the proposed area for the oil refinery and its access
roads are typical of those that occur in much of eastern Newfoundland, as much of the habitat is
similar (Goudie et al. 2007). Species considered at risk provincially and/or federally are
discussed in Sections 3.6.7 and 3.7.5.

Songbirds

A songbird survey? was conducted in the proposed oil refinery footprint on 28 June 2007 as part
of a Component Study (Goudie et al. 2007) in support of this document. The objective of the
survey was to document species that breed in the refinery footprint area. [Prior to this survey,
there were no systematic data collected for songbirds in the Project Area.] A biologist surveyed
a route and focused on several areas representative of the three main habitats (black spruce
forest and scrub, bog and fen, and balsam fir) in the refin