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Table 10.5.2-3 Local Ecological Knowledge of Geology and Bathymetry in the Study Area

Community Source Indirect Quote
Labrador-Island Transmission Link EA, Strait of Belle Water is shallower on the
Flower’s Cove, NL Isle Marine Crossing Meeting participant, Flower’s Newfoundland side of the Straits than
Cove, NL, January 12, 2011 the Labrador side

Labrador-Island Transmission Link EA, Strait of Belle
West St. Modeste, NL | Isle Marine Crossing Meeting participant, West
St. Modeste, NL, January 13, 2011

Centre Bank is the deepest point out
from Forteau Point

10.5.2.3 Descriptions of Seabed Hazards
Strait of Belle Isle

There have been two earthquakes in the Strait of Belle Isle since 1985, both occurring in November 1999
(Earthquakes Canada 2010a, internet site) (Figure 10.5.2-3). Earthquakes in the Strait of Belle Isle are
measured using the Nuttli Magnitude scale, developed and applied to seismic events in eastern North America
(Earthquakes Canada 2010b, internet site). The two earthquakes in the Strait of Belle Isle had magnitudes
between 2.6 and 2.7. Earthquakes with a magnitude between 2.5 and 3 produce a low rumbling noise which
can be heard by people at rest. Earthquakes of these magnitudes would have no effects on the local
environment (Earthquakes Canada 2008, internet site).

There is currently one active ocean disposal site in the Strait of Belle Isle, associated with the disposal of fish
offal (Public Works and Government Services Canada Environmental Services 2005). This site is located at
L’Anse au Loup, at the end of the main wharf near the local fish processing plant, and has a depth of
approximately 6 m (Figure 10.5.2-3). This disposal site is approximately 12 km from the submarine cable
crossing corridor. Permit for use of the site has been issued annually to the Labrador Fishermen’s Union
Shrimp Company since 1990. The allowable dumping quantity for the site is 1,000 tonnes/year (Public Works
and Government Services Canada Environmental Services 2005).

There is potential for unexploded ordinance within the Strait of Belle Isle (Figure 10.5.2-3). The HMS Raleigh,
equipped with 190 mm, 152 mm, and 127 mm guns, ran aground off Point Amour, Labrador, in August 1922 in
shallow water (<30 m), carrying approximately 900 naval rounds (Fugro Jacques GeoSurveys Inc. 2008). It is
believed that the wreck and ordinance were spread over an area of approximate 200 m x 50 m (10 ha). The
DND has completed a three-year remediation effort focused on conducting underwater detonation of the
remaining ordinance due to the risk associated with munitions washing ashore. This area is approximately
5 km north-east of the submarine cable crossing corridor.

There are no pipelines, cables or other infrastructure on or in the seabed within the Strait of Belle Isle
(Canadian Hydrographic Services (CHS) 2002). There are 17 shipwrecks in the Study Area, but none within the
submarine cable crossing corridor (Barron, n.d. internet site) (Figure 10.5.2-3). The depths of these wrecks vary
between 10 and 70 m (Fugro Jacques GeoSurveys Inc. 2010).
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Conception Bay

There has been one earthquake in Conception Bay since 1985, and none within the Study Area
(Figure 10.5.2-4). The only earthquake in the Bay measured 2.4 on the Nuttli Magnitude scale and occurred in
March 1996 (Earthquakes Canada 2010a, internet site). Earthquakes with magnitude <2.5 are only detectable
by seismographs and are not felt by people (Earthquakes Canada 2008, internet site). In addition, there was
one land-based earthquake recorded in 2009 near the town of Whitbourne, approximately 35 km from
Dowden’s Point. This earthquake measured 3.3 on the Nuttli Magnitude scale. Earthquakes between 3.0 and
4.0 can produce an audible rumbling noise. Earthquakes of these magnitudes do not have effects on buildings
or the surrounding environment (Earthquakes Canada 2008, internet site).

There is currently one active ocean disposal site in Conception Bay. The site, located off Bell Island, is
associated with disposal of fish offal. The site is reached by boat and has a depth of 95 m and an allowable
dumping quantity of 200 tonnes/year. This site has not been active since 2000 (Public Works and Government
Services Canada Environmental Services 2005). This disposal site is approximately 20 km north-east of the
Dowden’s Point Study Area.

There are abandoned submarine telegraph (trans-Atlantic) cables entering the western side of Conception Bay,
which terminate in Bay Roberts and Harbour Grace (Figure 10.5.2-4) (CHS 2001). These cables are
approximately 15 km from the Dowden’s Point Study Area. There are also submarine cables (power,
telecommunications) linking Bell Island to the mainland, approximately 20 km from the Dowden’s Point Study
Area. There are no pipelines within or near the Study Area.

There have been more than 350 shipwrecks recorded in Conception Bay, none of which are within the Study
Area (Figure 10.5.2-4) (Barron n.d., internet site). The location for most of these wrecks was recorded with a
low level of accuracy, and only those with full longitude and latitude coordinates are provided on
Figure 10.5.2-4. The depth of the wrecks shown in Figure 10.5.2-4 vary between 20 m and 100 m.

There is a Pilot Boarding Station in the Study Area, near the mouth of Holyrood Bay (Atlantic Pilotage Authority
2010, internet site; CHS 2001.) (Figure 10.5.2-4).

10.5.3 Currents and Tides

10.5.3.1 Information Sources and Data Collection

The main information source on currents in the Strait of Belle Isle was the Project-specific report Marine Fish
and Fish Habitat in the Strait of Belle Isle: Information Review and Compilation (Sikumiut 2010a). Currents in
the Strait of Belle Isle have been studied and measured since the late 1800s by Dawson (1913, 1907) who’s
early work has since been verified and expanded upon by the Bedford Institute of Oceanography (Toulany et
al. 1987; Garrett and Petrie 1981; Farquaharson and Bailey 1966), and SNC-Lavalin (Hatch Mott MacDonald
2005, internet site). The findings of these studies were also used to describe the currents in the Strait of Belle
Isle Study Area.

Information sources on currents within Conception Bay were collected by de Young and Sanderson (1995)
between 1988 and 1991 to characterize the circulation and hydrography of the Bay.

The main information sources for tides within the Strait of Belle Isle were mainly gathered from the CHS
database (Sikumiut 2010a). Data were obtained for tide stations at Blanc-Sablon and Baie de Brador, within the
Strait of Belle Isle Study Area, and Harrington Harbour, approximately 145 km south-west of the Study Area.
The Blanc-Sablon and Baie de Brador stations are located on the Labrador side of the Strait of Belle Isle, with
Harrington Harbour located on the Québec north shore. There were no CHS tidal stations located on the
Newfoundland side of the Study Area (Sikumiut 2010a).
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Additionally, for the Project, AMEC (2011b) modelled and described the existing oceanographic environment in
Strait of Belle Isle: Oceanographic Environment and Sediment Modelling. For this study, Nalcor installed four
synchronized tidal gauges to monitor the water level at four locations in the Strait of Belle Isle over a period of
about two months. The purpose of the monitoring program was to provide robust boundary conditions for the
hydrodynamic numerical model. The four stations were selected at strategic locations within the Strait to be as
close as possible to the model boundaries. Tidal gauges were installed in the Strait of Belle Isle Study Area at
Pinware and Blanc-Sablon on the Labrador side of the Strait of Belle Isle, and Eddies Cove and St. Barbe on the
Newfoundland side of the Strait of Belle Isle.

Tidal data for Conception Bay were collected from a tide gauge at Holyrood (Sikumiut 2011a).
Information related to currents and tides was also obtained from researching existing sources such as the CHS.

No Project-specific field work was conducted to characterize existing current conditions within the Strait of
Belle Isle or Conception Bay, and no Project-specific field work was conducted for the tidal conditions in
Conception Bay but was collected for the Strait of Belle Isle Study Area.

LEK was collected from consultation initiatives with various communities (a summary of all consultation with
public stakeholders can be found in Chapter 8 of the EIS) including open houses and correspondence. A
general literature review and media search was also conducted. Since there is extensive existing knowledge on
currents and tides, and the Project is not likely to affect these, no Project specific field work was conducted.

10.5.3.2 Description of Currents and Tides
Strait of Belle Isle

Currents refer to the steady flow of surface ocean water in a prevailing direction and can be influenced by
tides, winds, buoyancy (density differences), waves and remote forcing (factors that act at a distance).

Generally, currents in the Strait of Belle Isle follow the orientation of the Strait (Figure 10.5.3-1). A dominant
feature in the oceanography of the Gulf of St. Lawrence, influencing the Strait, is the freshwater outflow from
the St. Lawrence River into the estuary, which continues along the north coast of the Gaspé Peninsula. This
‘Gaspé Current’ is sustained by subsurface upwelling of ocean water and circulates in a counter clockwise flow
with most water exiting the Gulf through the Cabot Strait. The tidal pulse from the Atlantic Ocean enters the
Gulf of St. Lawrence from two directions, through the Cabot Strait and Strait of Belle Isle, and tidal energies
flow in a counter-clockwise fashion increasing in height from a low of 0.6 m (Magdalen Islands) to 5.0 m
(Québec City) (Farquaharson 1970). A branch of the Labrador Current flows south-west along the Labrador
coast into the Gulf of St. Lawrence, while water flows north-east from the Gulf of St. Lawrence through the
Strait of Belle Isle along the coast of Newfoundland (Figure 10.5.3-1) (Canadian Ice Service 2001, internet site).
Detailed discussion of currents, speeds and influences, and tides in the Strait of Belle Isle is available in
Sikumiut (2010a).

Currents in the Strait of Belle Isle are influenced by the tide which is perpendicular to the flows described
above, as well as by meteorological conditions. Tides in the Strait of Belle Isle are considered mixed,
semi-diurnal with two highs and lows during every lunar day (24 to 25 hours) (DFO 20104, internet site). Due to
its configuration, having openings on both the Atlantic Ocean and Gulf of St. Lawrence, there are differences in
the time of high-water found throughout the Strait of Belle Isle. Tidal changes in water level are approximately
1.3 m for mean tides, and up to approximately 3 m for large tides, as recorded at the Harrington Harbour
monitoring station, located at the south-west edge of the Strait of Belle Isle on the Québec coast. Water levels
in the Strait of Belle Isle vary by approximately 2.2 m during large tides, and tidal streams can attain a velocity
of up to 1.3 m/s (2.5 knots) when accompanied by strong dominant winds (DFO 20104, internet site).
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The findings of AMEC (2011b) on tides in the Strait of Belle Isle, have the following key observations which
generally supports the DFO (20104, internet site) as reported above. The key observations on currents and
tides from the study were as follows:

e The tidal wave propagates from north-east to south-west and induces strong along-Strait currents of 1 m/s
and greater.

e Asaresult, flood flows from north-east to south-west and ebb flows from south-west to north-east.
e The tide is asymmetric, particularly during neap periods, inducing asymmetric currents.
e Cotidal lines are not perpendicular to the Strait but rather are curved.

e During neap tides, ebb and flood currents are of similar amplitude, the change of direction occurs about an
hour after high or low water level, and strong currents occur during those periods. The tidal wave is
therefore not standing and conserves many of the characteristics of a progressive wave.

e During neap tides, maximum current speed occur about 1 hour (hr) before low or high tides.

e During neap tides, lower high and low water levels occur consistently during an outflow to the north-east
(ebb flow).

e The flow is generally stronger within the main channel of the Strait and weaker in the shallow areas, but
present strong local acceleration within the Point Amour area. The cyclonic and anticyclonic gyre occurring
regularly within Forteau Bay is also an interesting feature of the circulation.

e During spring tides, the slack period (time of no current) occurs approximately between high tide and low
tide and is maximum at high and low, very much like a progressive wave. The flood flow is also stronger
than the ebb and reaches almost 1.5 metres per second (m/s).

For a detailed description of flow through the Strait of Belle Isle, see Sections 10.5.2 to 10.5.4. In summary,
water flow through the Strait of Belle Isle can be highly variable throughout the year (Toulany et al. 1987
Garrett and Petrie 1981). There are periods of a dominant water flow in either direction through the Strait
(Toulany et al. 1987; Garrett and Petrie 1981), along with periods of separated inflow (toward the Gulf of
St. Lawrence) along the northern, Labrador shore and outflow (towards the Northwest Atlantic) along the
southern, Newfoundland shore (Bailey 1958; Huntsman et al. 1954). It is important to note that due to these
flows, the water quality in the Strait of Belle Isle, including the Project’s submarine cable corridor, is influenced
by water properties originating in the Labrador Current along the Labrador Shelf, and in the Gulf of St.
Lawrence. Also of note are the shared water quality attributes between the Strait of Belle Isle and adjacent
regions in the Northwest Atlantic, as waters in these areas also originate (in part) from the Labrador Shelf.

Residual current fluctuations in the Strait of Belle Isle are correlated with large-scale differences between
opposite ends of the Strait, rather than local winds (Dawson 1907). There are two factors that are likely to be
responsible for these differences: geostrophic and barotropic balance.

Geostrophic balance entails that water flow (particularly for surface currents) is depth-dependent and driven
by sea level differences between the opposite ends of the Strait of Belle Isle, produced by meteorological
forcing (Garrett and Petrie 1981). For example, outflow from the Gulf of St. Lawrence towards the Labrador
Shelf may be driven in part by large-scale, wind-induced set-up (i.e., a rise in the mean water level above the
still-water elevation of the sea (Komar 1998) in the gulf and set-down in the shelf (Garrett and Toulany 1981).

Barotropic balance involves a depth-independent, density-dependent pressure gradient that drives currents
along the Strait of Belle Isle (Toulany et al. 1987). Barotropic balance arises from the temporal and spatial
variations in density within the water column of the Strait of Belle Isle, where greater stratification has been
observed during the summer months versus the fall (Toulany et al. 1987). During the summer of 1980, a nearly
linear increase in density was seen from the surface to approximately 50 m depth, below which density
remained constant. In contrast, in the fall, there was greatly reduced stratification, and density increased
approximately linearly from the surface all the way to the bottom of the Strait (Toulany et al. 1987).
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In the Strait of Belle Isle, current velocities are greatest on the surface, decreasing with depth, and are typically
greatest near the Labrador coast (Garrett and Toulany 1981; Farquaharson and Bailey 1966). Maximum flows
of 2.6 m/s have been recorded at the surface near the Labrador coast, and a maximum of 2.4 m/s recorded at
near-surface metres mid-Strait. Maximum bottom flows of 1.6 m/s were also observed near the Labrador
coast and mid-Strait.

Conception Bay

The direction of current flow in Conception Bay is controlled by local topography, particularly basin shape at
most locations, and are strongly variable (de Young and Sanderson 1995). The bottom (near seabed) current,
demonstrate / exhibits a counter clockwise flow and the currents at Dowden’s Point would be parallel to the
shore flowing in a north-east direction (Catto et al. 1999), while the surface current exhibits a clockwise flow.

There are strong tidal currents in Conception Bay, particularly along the north-east shore. Dowden’s Point is
semi-exposed and the shoreline is largely open and exposed with no embayments. Tidal changes in water level
at Holyrood are approximately 0.9 m for mean tides, up to approximately 1.3 m for large tides (CHS 2001).
Tidal data from the DFO tide gauge in Holyrood indicate a mean tidal amplitude of 0.94 m and high tide
amplitude of 1.34 m with a mean water level of 0.58 m (DFO 20104, internet site).

Surface currents in Conception Bay are weaker than those in the Strait of Belle Isle, averaging between 0 and
0.02 m/s (de Young and Sanderson 1995), but have been measured at speeds up to 0.43 m/s (Seaconsult
1990). Bottom currents in Conception Bay are also weak, averaging between 0.01 and 0.02 m/s (de Young and
Sanderson 1995). Despite this trend, there are some locations within Conception Bay where currents are
stronger than average, including the eastern side and near the mouth, where the outflowing current is
between 0.1 and 0.2 m/s (de Young and Sanderson 1995). Current speed in Conception Bay also varies with
water depth, with currents at 124 m depth being recorded at 0.07 m/s (Seaconsult 1990). The highest monthly
surface current speeds were recorded in June, while the highest monthly bottom current speeds were
recorded in November (Seaconsult 1990).

Local Ecological Knowledge

LEK regarding currents and tides of the Marine Environment in parts of the Study Area was obtained through
conversation with participants of open houses in Hawke’s Bay and L’Anse au Loup, Labrador-Island
Transmission Link Proposed Conception Bay South Shoreline Electrode meeting participants, and Labrador-
Island Transmission Link EA, Strait of Belle Isle Marine Crossing meeting participants in Flower’s Cove. This is
listed below, and includes information on tidal strength in the straits, where the tide is strongest, top and
bottom layers of tides that travel in different directions, and coastal erosion due to tidal flow. The information
provided is generally consistent with the scientific data obtained through the field studies and literature review
conducted for the EA (as reported in Section 10.5.3.1).
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Table 10.5.3-1 Local Ecological Knowledge of Currents and Tides in the Study Area

Community

Source

Indirect Quote

Hawke’s Bay, NL

Labrador-Island Transmission Link open house
participant, Hawke’s Bay, April 29, 2010

The tide is 4 to 5 knots in the straits.

Labrador-Island Transmission Link open house
participant, Hawke’s Bay, April 29, 2010

The tide is worst in the narrows (Project area).

L’Anse au Loup, NL

Labrador-Island Transmission Link open house
participant, L’Anse au Loup, May 1, 2010

The tide current in the Straits is always
3 knots, can be up to 4-5 knots.

Labrador-Island Transmission Link open house
participant, L’Anse au Loup, May 1, 2010

There used to be an hour between high tide
and low tide, but now there is no time at all.
The water just starts swirling.

Labrador-Island Transmission Link Strait of Belle
Isle Field Programs Meeting participant, L'Anse
au Loup, June 13, 2011

Fishermen have noted a strong current in the
areas of the Strait, up to 13 knots. A boat
travelling at 15 knots can be slowed to 2 knots
when sailing in an area of strong current.

Labrador-Island Transmission Link Strait of Belle
Isle Field Programs Meeting participant, L'Anse
au Loup, June 13, 2011

Fishermen don’t fish in the middle of the Strait
in the fall, the tide is too strong and they risk
losing their fishing gear.

Labrador-Island Transmission Link Strait of Belle
Isle Field Programs Meeting participant, L'Anse
au Loup, June 13, 2011

The tide is so strong that 20 and 40 |b crab
pots set in 20 fathoms of water were found
5 miles away.

Labrador-Island Transmission Link Strait of Belle
Isle Field Programs Meeting participant, L’Anse
au Loup, June 13, 2011

There are two layers of tide in the Strait. The
top layer and the bottom later travel in
different directions.

Conception Bay
South, NL

Labrador-Island Transmission Link Proposed
Conception Bay South Shoreline Electrode
Meeting participant, Conception Bay South,
February 22, 2011

There is significant amount of coastal erosion
and tidal flow in the proposed electrode site
area.

Flower’s Cove, NL

Labrador-Island Transmission Link EA, Strait of
Belle Isle Marine Crossing Meeting participant,
Flower’s Cove, NL, January 12, 2011

The Strait of Belle Isle is more powerful than a
river.

Labrador-Island Transmission Link EA, Strait of
Belle Isle Marine Crossing Meeting participant,
Flower’s Cove, NL, January 12, 2011

| have seen situations where the tide is so high
you can’t find buoys.

10.5.4

Winds and Waves

Wind and waves within the Strait of Belle Isle Study Area and Dowden’s Point Study Area are described in this
section, including the relevant information sources used.
10.5.4.1 Information Sources and Data Collection

Primary information sources including available datasets and literature produced by research agencies such as
Meteorological Services Canada and the National Oceanic and Atmospheric Administration were reviewed and
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presented in Marine Fish and Fish Habitat in the Strait of Belle Isle: Information Review and Compilation
(Sikumiut 2010a). The baseline description of winds and waves in the Strait of Belle Isle is based on data from
MSC50, a wind and wave hindcast of hourly data of the North Atlantic Ocean provided by Meteorological
Services Canada (Swail et al. 2006). Data for the hindcast were obtained from a variety of datasets including
the National Oceanic and Atmospheric Administration Marine Environmental Buoy Database, the Marine
Environmental Data Service Marine CD-ROM (Canadian data) and the International Comprehensive Ocean
Atmosphere Data Set (Sikumiut 2010a). MSC50 includes hourly wind and wave data from 1954 through 2009,
inclusive, and includes consideration of iced-over periods (Swail et al. 2006).

The baseline description of winds and waves in Conception Bay uses data from the AES40 dataset for the east
coast of Newfoundland. AES40 is a wind and wave hindcast of hourly data of the North Atlantic Ocean and
includes hourly data from 1958 through 1997 (EC, Atlantic Climate Centre 2003).

Data for MSC50 node 18071, located in the Strait of Belle Isle (51.4° N, 56.8° W), were used in the description
of wind and wave activity in the Strait and were used in the development of wind and wave roses
(Sikumiut 20104, b).

Data for AES40 East Coast, which covers the eastern coast of Newfoundland, were used in the description of
wind and wave activity in Conception Bay (EC, Atlantic Climate Centre 2003).

These data were collected from existing sources through literature searches and reviews; no field work was
undertaken for this component.

LEK was collected from consultation initiatives with various communities (a summary of all consultation with
public stakeholders can be found in Chapter 8 of the EIS) including open houses and correspondence. A
general literature review and media search was also conducted.

10.5.4.2 Description of Winds and Waves
Strait of Belle Isle

Wind direction is generally aligned with the Strait of Belle Isle. Predominant wind direction is from the west or
north-west during winter months (January to March), while north-east and south-west winds are typical during
the spring (April to June) (Figure 10.5.4-1). These wind directions are highly dependent on the two major storm
tracks in the region, one which takes low-pressure systems through Labrador, and the second that produces
low-pressure systems with north-east winds that pass through Newfoundland. The majority of winds originate
from the south-west during July to September and veer to westerlies in late October and November
(Sikumiut 2010a) (Figure 10.5.4-1).

Wind speeds are, on average, comparable from May through August averaging 5 to 10 m/s, increasing
markedly in September and October. Maximum wind speeds in the Strait of Belle Isle (at MSC50 node 18071)
can reach more than 25 m/s and occur <1% of the time, typically from November through January
(Sikumiut 2010a).

Wave direction differs on the Labrador and Newfoundland sides of the Strait of Belle Isle and is influenced by
wind direction. On the Labrador shore, the predominant wave direction is from the south-west, with a typical
wave height of 0 to 0.5 m (54% of the time) and an extreme wave height of 7.0 m. On the Newfoundland
shore, the predominant wave directions are west and south-west, with typical wave heights of 0 to 0.5 m (57%
of the time) and an extreme wave height of 5.5 m (AMEC 2010b).
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Wave height and direction also vary by season. The largest waves in the Strait of Belle Isle occur from October
to January and are typically from the west and south-west, similar to the predominant wind direction. A study
by SNC-Lavalin in 1981 (Hatch Mott MacDonald 2005, internet site) measured sea states in the Strait of Belle
Isle and determined that wave heights were lowest in August and highest in November. The average wave
height observed during that study was 1.03 m, with a maximum recorded wave height of 7.7 m. Based on
these data, seasonal wave roses were developed, using units of significant wave height (Hs; in metres)
(Figure 10.5.4-2).

During the winter months, wave height is reduced by the amount of sea ice in the Strait of Belle Isle, the
Labrador Sea, and the Gulf of St. Lawrence. If no ice cover is assumed, the maximum wave height with a return
period of 100 years would be approximately 10 m, occurring in January (Hatch Mott MacDonald 2005, internet
site). This means that, assuming no ice cover, a wave height of 10 m is expected to be exceeded once in
100 years.

Conception Bay

On the east coast of Newfoundland, including Conception Bay, prevailing winds are typically from the west
during the fall and winter months (October through March) and south-west during the spring and summer
(April through September). Wind speeds are, on average, comparable between May and August (between
5.7 and 6.2 m/s), increasing through the fall months to an average high of 10.3 m/s in January. Extreme wind
speeds, reaching more than 25 m/s occur <1% of the time, typically in January and February (EC, Atlantic
Climate Centre 2003).

Waves on the east coast of Newfoundland, including in Conception Bay, typically follow the wind direction,
flowing mainly south-west in the spring and summer months (March through October), and west in the winter
(November through February). Wave height varies throughout the year, with the lowest waves typically
occurring in July, with an average height of 1.6 m. The highest waves typically occur in December, with an
average height of 3.4 m (EC, Atlantic Climate Centre 2003).

Local Ecological Knowledge

LEK regarding winds and waves of the Marine Environment in parts of the Study Area was obtained through
personal communication, as well as conversation with participants of Labrador-Island Transmission Link
Proposed Conception Bay South Shoreline Electrode Meeting and Labrador-Island Transmission Link CBS
T'Railway Meeting. This is listed below, and includes information on wave action in Conception Bay South and
the destruction caused by waves. The information provided is generally in keeping with the scientific data
obtained through the field studies and literature review conducted for the EA (as reported in Section 10.5.4.1).

Table 10.5.4-1 Local Ecological Knowledge of Currents and Tides in the Study Area

Community Source Indirect Quote

Labrador-Island Transmission Link Proposed
Conception Bay South Shoreline Electrode A 120 tonne bridge was washed away near
Meeting participant, Conception Bay South, | Indian Pond.

February 22,2011

Conception Bay South, NL
The area of the proposed electrode site

gets the worst wave action in all of
Conception Bay. It is highly suggested the
inland option would be Nalcor’s safest bet.

Labrador-Island Transmission Link CBS
T'Railway Meeting participant, Conception
Bay South, NL, March 7, 2011
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10.5.5 Sea Ice and Icebergs
10.5.5.1 Information Sources and Data Collection

Sikumiut (2010a) reviewed data on sea ice distribution, concentration and frequency, which were obtained
from the Canadian Ice Service Sea Ice Climatic Atlas for eastern Canada for (Canadian Ice Service 2001, internet
site). The Canadian Ice Service maintains a database of historical ice coverage in Canada and uses these data to
produce 30-year climatic ice atlases for regions of the country. These atlases provide mapping products, by
date, for frequency of ice coverage, predominant ice type and median ice concentration (Canadian Ice Service
2001, internet site).

Data and baseline conditions for iceberg distribution and behaviour were obtained from reports completed in
support of the proposed fixed link transportation project including C-CORE (2004) and Hatch Mott MacDonald
(2005, internet site). Iceberg surveys in the Strait of Belle Isle for data have focused on seabed scouring.
C-CORE (2004) used data on drift speed, iceberg keel depth, frequency, water depth and seabed slope to
determine iceberg scour risk and required cover depths.

Information on seabed scouring in the Strait of Belle Isle was also obtained from Fugro Jacques GeoSurveys
Inc. (2010), a field program completed in support of the Project. This report, Marine Habitats in the Strait of
Belle Isle: Interpretation of 2007 Geophysical (Sonar) Survey Information for the Submarine Cable Crossing
Corridors involved the collection of detailed information on bathymetry and substrate characteristics within
the proposed submarine cable crossing corridors, including through side-scan sonar, multi-beam and
sub-bottom profile surveys in 2007. This study presents a detailed analysis and interpretation of these
geophysical survey data to identify and classify the seafloor marine habitats (substrate types and water
depths) within the two initially proposed corridors.

Following the change in the Project concept for the proposed Strait of Belle Isle marine cable crossing which
identified Shoal Cove as a possible landing site, and the concept of one single corridor across the Strait of Belle
Isle, an additional supplementary study was completed. As the single corridor is essentially an amalgamation of
the two previously proposed and studied marine corridors, utilizing portions of each and a new short segment
in to Shoal Cove, supplementary reports for Fugro Jacques GeoSurveys (2010) were completed. Fugro-Jacques
GeoSurveys (2011), Marine Habitats in the Strait of Belle Isle: Interpretation of 2007 Geophysical (Sonar) Survey
Information Supplementary Report, presents an “extraction” of the relevant data from the information from
the 2007 marine geophysical surveys and associated interpretation and analyses that fall within the proposed
single corridor and provides a summary overview of the information.

Information regarding sea ice and icebergs in Conception Bay was obtained from a review of literature and
data from the Canadian Ice Service (2001, internet site). Seabed scouring information for Conception Bay was
obtained from Kelly et al. (2009).

No Project-specific field work was conducted to characterize sea ice or icebergs in Conception Bay, as they will
not be affected by the Project.

LEK was collected from consultation initiatives with various communities (a summary of all consultation with
public stakeholders can be found in Chapter 8 of the EIS) including open houses and correspondence. A
general literature review and media search was also conducted.

10.5.5.2 Description of Sea Ice and Icebergs

Strait of Belle Isle

Sea ice in the Strait of Belle Isle is a combination of land-fast ice formation and pack ice, which drifts in from
the Labrador Sea. It typically begins formation in December and has melted or broken-up by late May or early
June. Land-fast ice in the Strait of Belle Isle is typically <0.6 m thick (Hatch Mott MacDonald 2005). The
thickness and strength of pack ice changes over time as individual ice floes collide and freeze together. The
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thickness of a single ice floe is typically less than 1 m; however, these collisions can result in ice formations
several metres thick, but with less strength than a solid sheet of ice (Hatch Mott MacDonald 2005, internet
site).

In a typical year, local land-fast ice forms first in the Strait of Belle Isle in mid- to late-December. In January,
pack ice from the Labrador Sea begins to drift into the Strait, with coverage reaching 70 to 90% by the end of
January. On average, greater than 90% coverage is reached by mid-February and can last up to six weeks. Ice
coverage during winter months is near 100%. The majority of ice in the Strait of Belle Isle during the winter is
considered first-year ice. On average, the spring ice break-up starts in March on the Labrador side of the Strait
of Belle Isle (Canadian Ice Service 2001, internet site).

Pack ice moves in and out of the Strait of Belle Isle with the currents and wind, and is strongly influenced by
the tides that flow perpendicular to the dominant water currents and wind. As a result, movement of ice in the
Strait of Belle Isle is quite variable (National Geospatial-Intelligence Agency 2010). Only a small percentage of
this ice moves into the Gulf of St. Lawrence (Hatch Mott MacDonald 2005, internet site).

Approximately 60 to 90 icebergs drift into the Strait of Belle Isle each year, constituting approximately 10 to
15% of all icebergs to pass the latitude of the Strait of Belle Isle, drifting from the Labrador Sea. Most icebergs
drift into the Strait of Belle Isle in May and June, entering on the Labrador side, carried by the prevailing
currents, and exiting through the same channel on the Newfoundland side. There have been occasions when
icebergs passed through the Strait of Belle Isle into the Gulf, but this is an infrequent occurrence (C-CORE
2004).

C-CORE (2004) suggest that the shoal located north-east of the submarine corridor and Centre Bank North
(Figure 10.5.2-4) prevents large, deep icebergs from entering the Strait of Belle Isle. However, evidence of
scouring has been identified in the Study Area, frequently associated with Coarse-Large substrates (see
Table 10.6-1 in Fugro Jacques Geosurveys 2010) at depths of 90 to 110 m (Fugro Jacques Geosurveys 2010). A
detailed discussion of icebergs in the Strait of Belle Isle is provided in Sikumiut (2010a).

Conception Bay

Conception Bay is known to contain ice, mainly composed of pack ice, during winter and spring months. The
majority of ice in the Bay is new ice, with some gray ice near the mouth of the Bay (Canadian Ice Service 2001,
internet site). Ice also forms in the Bay itself, largely from ice foot development from along the north-west
coast of the Bay. Ice scour has resulted from icebergs and pack ice entering the Bay (Kelly et al. 2009).

Local Ecological Knowledge

LEK regarding sea ice and icebergs of the Marine Environment in parts of the Study Area was obtained through
conversation with participants of the open house in Hawke’s Bay, personal communication, as well as
conversation with Labrador-Island Transmission Link Strait of Belle Isle Field Programs Meeting. This is listed
below (Table 10.5.5-1), and includes information on: icebergs in the straits, the protection sea ice gives the
coast from icebergs, and the lack of icebergs in the strait in the past few years. The information provided is
generally consistent with the scientific data obtained through the field studies and literature review conducted
for the EA (as reported in Section 10.5.5.1).
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Table 10.5.5-1 Local Ecological Knowledge of Sea Ice and Icebergs in the Study Area
Community Source Indirect Quote
Labrador-Island Transmission Link open
house participant, Hawke’s Bay, Icebergs will be a problem in the straits
April 29, 2010

Labrador-Island Transmission Link open

Most i k 1 to 2 miles offsh i
Hawke’s Bay, NL house participant, Hawke’s Bay, ost icebergs get stuck 1 to 2 miles offshore and not in

the middle of the strait

April 29, 2010
Strait of Belle Isle fisher When a thick layer of pan ice forms along the sides of
(Newfoundland), Personal the Strait in winter, this often protects the shallower
communication, Winter 2011 coastal areas from icebergs
Labrador-Island Transmission Link Icebergs get grounded in locations all over the Strait.
, Strait of Belle Isle Field Programs We haven’t seen as many icebergs in the last few
L’Anse au Loup, NL . .. , . . .

Meeting participant, L'Anse au Loup, years. We think the lack of icebergs is due to a change
June 13, 2011 in current

10.5.6 Marine Ambient Noise

10.5.6.1 Information Sources and Data Collection

During 2010, acoustic data were recorded at three locations within the Strait of Belle Isle: near Newfoundland,
near the middle of the Strait (Middle), and near Labrador. Two deployments (June to August and October to
December) recorded ambient noise from each of the three locations (Jasco 2011a).

Data were collected using the AURAL M2 16 bit single channel autonomous underwater digitalized sound
recorder system. For this Project-specific study, they were outfitted with HTI-96 hydrophones, configured for
22 dB of gain and the recorder was set for a sampling frequency of 32,768 hertz (Hz). Recorders were deployed
using a ‘float-on-a-rope’ method (Jasco 2011a). Locations of recorders are provided in Table 10.5.6-1 and
Table 10.5.6-2.

Table 10.5.6-1 Recorder Locations in the Strait of Belle Isle, June — August 2010
Recorder Location Latitude Longitude
Newfoundland 51'19.739 56’45.729
Middle 51'21.003 56’52.95
Labrador 51'27.89 56’53.30

Source: Jasco (2011a).

Table 10.5.6-2 Recorder Locations in the Strait of Belle Isle, September — December 2010

Recorder Location Latitude Longitude
Newfoundland 51'19.47 56'45.92
Middle 51'21.02 56’53.04
Labrador 51'27.51 56’53.29

Source: Jasco (2011a).
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Manual analysis was used to identify biological sounds that occurred during the recording period. Manual
analysis was performed at consistent set intervals. For each 30 minute file, 5% (90 seconds) of the data were
analyzed manually. The manual analysis was performed using a custom software tool to maintain consistency
of approach by all analysts. The tool, called ‘SpectrogramPlotter’ allowed Jasco’s manual analysts to generate
annotations in a structured format (Jasco 2011a).

Automated acoustic analysis software was used to compute ambient sound levels, detect marine mammal
calls, and detect anthropogenic and shipping events within the acoustic data (Jasco 2011a).

10.5.6.2 Description of Marine Ambient Noise

From the first deployment period, there were 2,890 sound events in total, that were annotated manually, of
which 1,910 were identified as marine mammal calls. The bulk of these calls were made by humpback whales
(Megaptera novaeangliae) (Table 10.5.6-3). Most sounds were annotated at the Middle station, followed
closely by the Labrador station. There was considerably less biological acoustic activity at the Newfoundland
station (Jasco 2011a). A summary of marine mammal calls for the June to August deployment period is
provided in Table 10.5.6-3.

Table 10.5.6-3 Station Counts of Marine Mammal Calls Identified by Manual Analysis by Species for the
June to August Deployments

Species Labrador Middle Newfoundland Total
Blue whale 0 0 9 9
(Balaenoptera
musculus)
Fin whale 2 9 0 11
(Balaenoptera
physalus)
Sei whale 0 1 0 1
(Balaenoptera
borealis)
Humpback whale 521 427 56 1,004
(Megaptera
novaeangliae)
Killer whale (Orcinus 46 297 23 366
orca)
Dolphin (various 221 232 66 519
species)
(Lagenorhynchus sp.)
Unknown 365 448 167 980
Total 1,155 1,414 321 2,890

Source: Jasco (2011a).

The ambient noise analysis for the Strait of Belle Isle demonstrates that sound levels are well within the limits
of prevailing noise for oceans. More specifically, ambient noise levels in the 10 to 100 Hz band ranged from
80 to 130 dB re 1 pPa, with highest ambient levels recorded at the acoustic station in the middle of the Strait
of Belle Isle. Lowest ambient noise levels were typically recorded at the acoustic station located near the
Labrador coast. Below 100 Hz real and pseudo-noise from tidal flow dominates the measured noise. Tidal noise
is amplitude modulated by the lunar cycle, with a minimum level at the neap tides. Above 100 Hz, vessel traffic
was the most pronounced noise source during the summer months. During the fall, increased storm activity
increased the overall noise levels by 5 dB (Jasco 2011a).
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10.5.7 Marine Water Quality

This overview describes the existing marine water quality in the Strait of Belle Isle and Conception Bay areas,
with respect to temperature, salinity, nutrients, metals and petroleum hydrocarbons focussed on the Project’s
proposed submarine cable crossing corridor and shoreline electrode sites. Additional information on currents
and water masses, which influence water quality, is described in Sections 10.5.2 to 10.5.4.

Overall, the existing water quality in these areas is nearly pristine, with the exception of a small number of
coastal sites. Temperature, salinity, nutrient and pH levels are within historical and acceptable limits,
oxygenation and water clarity are high, and metal and petroleum hydrocarbon concentrations are low.

The marine water quality discussion is focused on the Strait of Belle Isle (including the proposed 500 m wide
submarine cable crossing corridor and shoreline electrode site at L’Anse au Diable), and Conception Bay
(including the proposed shoreline electrode site at Dowden’s Point (Figure 10.5.7-1).

10.5.7.1 Information Sources and Data Collection

Relevant data were integrated from studies in the Strait of Belle Isle and at the shoreline electrode sites, as
well as relevant research from the adjacent Gulf of St. Lawrence, Labrador Shelf, Grand Banks and Northwest
Atlantic regions. This summary was compiled through primary and gray literature reviews, and encompasses
the findings of four Project-specific studies: Marine Fish and Fish Habitat in the Strait of Belle Isle: Information
Review and Compilation (Sikumiut 2010a); Marine Water and Sediment and Nearshore Habitat Survey —
Potential Electrode Sites (Sikumiut 2011a); 2011 Marine Habitat and Water Sediment and Benthic Survey: Strait
of Belle Isle Cable Corridor Segment — Shoal Cove Option (Sikumiut 2011b); and Marine Water and Sediment
Survey — Strait of Belle Isle Submarine Cable Crossing Corridors (Sikumiut 2011c).

e Marine Fish and Fish Habitat in the Strait of Belle Isle: Information Review and Compilation (Sikumiut
2010a): This study involved the identification, compilation, review and presentation of existing and
available information on marine fish and fish habitat in the Strait of Belle Isle. This includes information on
the physical environment / marine habitats (climate, wind, bathymetry, water temperature and salinity,
currents, tides, wave, icebergs and sea ice, and surficial geology) and the biological environment (plankton,
benthic invertebrates, algae and fish species presence, abundance and distribution).

e Marine Water, Sediment, Benthos and Nearshore Habitat Surveys: Potential Electrode Sites (Sikumiut
2011a): A 2010 marine sampling survey to collect information on water and sediment quality, and benthic
invertebrates. It also included a bathymetric survey and video survey to identify substrate, macroflora and
macrofauna distribution and backshore characteristics at two proposed shore electrode sites at L’Anse au
Diable and Dowden’s Point.

e 2011 Marine Habitat and Water Sediments and Benthic Survey: Strait of Belle Isle Cable Corridor Segment —
Shoal Cove Option (Sikumiut 2011b): A 2011 marine-vessel based survey of the marine habitat for the
corridor segment to Shoal Cove. Marine water, sediment and benthic samples were also collected from
within this same corridor segment and the results of these surveys are provided.

e Marine Water and Sediment Survey - Strait of Belle Isle Submarine Cable Crossing Corridors (Sikumiut
2011c): A 2010 vessel-based marine sampling survey was conducted to collect information on existing
water and sediment quality and benthic invertebrates along the initially proposed submarine cable
corridors.

Sources of information included the libraries of research organizations (e.g.,, Memorial University of
Newfoundland, and DFQ), and the internet. All relevant data and reports located were reviewed for this
summary.
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Strait of Belle Isle (Submarine Cable Corridor)

There has been relatively little water quality data published for the Strait of Belle Isle. However, the cold,
saline water from the Labrador Shelf is known to be a primary source for water entering the Strait of Belle Isle,
as well as warmer water from the Gulf of St. Lawrence (Han et al. 1999; Banks 1966; Petrie et al. 1988; Bailey
1958). Waters from the Labrador Shelf also flow onto the Grand Banks and adjacent Northwest Atlantic
regions (Colbourne and Mertz 1998). As such, data for these areas are of relevance for describing water quality
in the Strait of Belle Isle, since it is likely that they will have numerous water properties in common. Some of
the more recent information from available literature and relevant Project-specific reports (Sikumiut 2011b, c)
are briefly summarized below.

Temperature and Salinity

Mean sea surface temperature and salinity data for the Strait of Belle Isle and surrounding area from the
hydrographic database maintained by DFO (DFO 20074, internet site), and from remote operational sensing by
the National Oceanic and Atmospheric Administration (DFO 2009b, internet site) were reviewed in Sikumiut
(2010a). Seasonal variations in sea surface temperature were examined using 2009 mid-season 15-day
composite images from the National Oceanic and Atmospheric Administration remote operational sensing
database. Temperature and salinity data at depths up to 100 m for the Strait of Belle Isle, from 51 to 52°N and
57.1 to 56.2°W, were also reviewed using the Biohydrographic database (Bedford Institute of Oceanography
2010, internet site in Sikumiut 2010a).

Water samples were collected in June of 1978 on two cruises to four stations in the Northwest Atlantic
between the surface and up to 3,172 m depth using Go-Flo samplers or a rosette system with sample bottles
and an attached conductivity-temperature-depth (CTD) profiler, to determine temperature and salinity in
these areas (Campbell and Yeats 1981). Data from one of these cruises were analyzed by Yeats and Bewers
(1985), while data from both cruises were examined by Yeats and Campbell (1983).

A long-standing winter (March 1996 to 2004) temperature and salinity survey has been conducted in the Strait
of Belle Isle and Esquiman Channel, and near Anticosti Island (Gulf of St. Lawrence), using a CTD profiler and
Niskin bottles (Galbraith 2006). Similarly, ten cross-shelf transects along the Labrador Shelf, consisting of a
total of 52 hydrographic stations were established and profiled, using bottles on a rosette attached to a CTD
profiler (Drinkwater and Harding 2001). High-resolution temperature, salinity and density fields were used to
analyze a three dimensional diagnostic model for hydrography and circulation in the Gulf of St. Lawrence,
including the Strait of Belle Isle as the most northeasterly region of the model (Han et al. 1999).

Sea water was sampled at 20 locations in the vicinity of the submarine cable corridor in the Strait of Belle Isle
for the Project-specific studies (Sikumiut 2011b, c) (Figure 10.5.7-2). At each station, the water column was
profiled using a CTD profiler (Seabird SBE 19 Plus (Sea-Bird Electronics 2002)) and YSI meter (Model 600QS),
and water samples were collected at subsurface, mid (within a thermocline or halocline where present, or mid
water depth if no such clines existed), and bottom water column levels using Niskin bottles (see Table 10.5.7-1
for depths; see Sikumiut (2011c) for detailed methods). Water quality analyses were carried out by Maxxam
Analytics.

April 2012
Page 10-263






10

15

20

Labrador-Island Transmission Link Environmental Impact Statement
Chapter 10 Existing Biophysical Environment

Table 10.5.7-1 Water Sampling Depths in the Strait of Belle Isle, September 2010 and June 2011

. Sample Depth (m)
Station ID Water Depth (m) -
Near Surface Mid Near Bottom
W-001 13.9 2 @ 10
W-002 40 2 20 40
W-003 76 2 40 70
W-004 91 2 50 75
W-005 108 2 50 100
W-006 121 2 45 100
W-007 115 2 45 85
W-008 88 2 40 80
W-009 109 2 35 85
W-010 103 2 30 85
W-011 70 2 30 65
W-012 65 2 25 60
W-013 115 1 50 100
W-014 86 2 40 70
W-015 55 1 25 50
NCcw-001® 71 10 40 55
NCw-002" 79 5 35 70
Ncw-003" 88 5 25 75
NCw-004" 101 5 25 75
NCw-005" 95 8 40 85

Source: Sikumiut (2011b, c).
@ Only near surface and near bottom samples were collected (i.e., no mid-depth sample) at station W-001 due to a shallow

total water depth.
(k) NCW-001, NCW-002, NCW-003, NCW-004 and NCW-005 refer to Station ID as presented in Sikumiut 2011c.

Nutrients

Nitrate values have been analyzed from water samples collected along the Labrador Shelf (Drinkwater and
Harding 2001), while nitrate concentrations in samples from the Northwest Atlantic, collected by Campbell and
Yeats (1981) have been examined by Yeats and Campbell (1983). Dissolved oxygen (DO) concentrations
recorded near the surface and bottom of the water column in the Grand Banks by Colbourne (1993) have been
reviewed in Petro-Canada (1996).

Sea water samples from the Strait of Belle Isle (Sikumiut 2011b, c) were also analyzed for nutrient
concentrations (i.e., nitrate, nitrite, nitrogen (in the form of ammonia nitrogen), phosphorous and
orthophosphate), along with several other conventional parameters, by Maxxam Analytics.

Metals

Trace metal concentrations recorded from sea water from the Northwest Atlantic (Mobil Oil Canada Ltd.
1985), Gulf of St. Lawrence (Mobil Oil Canada Ltd. 1985), and Grand Banks (MacKnight et al. 1981) have been
reviewed in Petro-Canada (1996). Metal concentrations recorded from sea water samples from numerous
studies in the Northwest Atlantic (including Gill and Fitzgerald 1988; Boyle et al. 1986; Flegal 1986; Dalziel and
Yeats 1985; Gill and Fitzgerald 1985; Bruland and Franks 1983; Schaule and Patterson 1983) have also been
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reviewed and summarized in Fowler (1990). Metal concentrations in sea water samples collected from four
stations in the Northwest Atlantic (see above) have been analyzed by Yeats and Bewers (1985), Yeats and
Campbell (1983) and Campbell and Yeats (1981). Metal concentrations measured in sea water samples from
Baffin Bay, and similar data collected in the Gulf of St. Lawrence by Yeats et al. (1978) have been reviewed in
Campbell and Loring (1980).

Sea water samples from the Strait of Belle Isle (Sikumiut 2011b, c) were analyzed for metal concentrations,
including chromium, cadmium, mercury, arsenic, boron, selenium and strontium by Maxxam Analytics.

Petroleum Hydrocarbons

Hydrocarbon levels obtained from sea water samples from the Grand Banks (Levy 1986) and Labrador Shelf
(Levy 1983) have been reviewed in Petro-Canada (1996).

Sea water samples from the Strait of Belle Isle (Sikumiut 2011b, c) were analyzed for petroleum hydrocarbon
concentrations (including C6 to C32 hydrocarbons, benzene, ethylbenzene, xylene and toluene) by Maxxam
Analytics.

L’Anse au Diable (Shoreline Electrode Site)

Data from the literature relevant to the Strait of Belle Isle is considered applicable to the L’Anse au Diable
shoreline electrode site, which is situated along the north-west shoreline of the Strait (Figure 10.5.7-1). The
Project’s site-specific survey at the electrode site (Sikumiut 2011a) is briefly described below.

Temperature and Salinity

The four sea water sample station locations for the shoreline electrode site in L’Anse au Diable are shown in
Figure 10.5.7-3 (Sikumiut 2011a). Sea water samples were collected near surface using a Niskin bottle, and the
water column at each station was profiled using a CTD profiler (Seabird SBE 19 Plus) and YSI meter
(Model 600QS) (see Table 10.5.7-2 for water depths; see Sikumiut 2011a for detailed methods). Analyses of
these samples were carried out by Maxxam Analytics.

Table 10.5.7-2 Water Sampling Depths in the L’Anse au Diable Shoreline Electrode Site, September 2010

Station ID Habitat Sample Depth (m)
W-016 Subtidal 6.5
W-017 Subtidal 5.0
W-018 Subtidal 8.0
W-019 Subtidal 5.0

Source: Sikumiut (2011a).

Nutrients

Sea water samples from the L’Anse au Diable shoreline electrode site (Sikumiut 2011a) were analyzed for
nutrient concentrations (i.e., nitrate, nitrite, nitrogen (in the form of ammonia nitrogen), phosphorous and
orthophosphate), and other conventional parameters, by Maxxam Analytics.

Metals

Sea water samples from the L’Anse au Diable shoreline electrode site (Sikumiut 2011a) were analyzed for
metal concentrations (including chromium, cadmium, mercury, arsenic, boron, selenium and strontium) by
Maxxam Analytics.

Petroleum Hydrocarbons

Sea water samples at the L’Anse au Diable shoreline electrode site (Sikumiut 2011a) were also analyzed for
petroleum hydrocarbon concentrations (including C6 to C32 hydrocarbons, benzene, ethylbenzene, xylene and
toluene) by Maxxam Analytics.
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Dowden’s Point (Shoreline Electrode Site)

The majority of the available literature concerning sea water quality for Conception Bay comes from sample
stations within approximately 7 km of the Dowden’s Point shoreline electrode site, which is situated in the
south-eastern portion of Conception Bay (Figure 10.5.7-1). This and other literature pertaining to water quality
sampling in Conception Bay, along with the Project’s site-specific survey (Sikumiut 2011a) are described below,
with locations shown in Figure 10.5.7-4, Figure 10.5.7-5 and Figure 10.5.7-6.

Temperature and Salinity

Temperature and salinity data from the water column in the southern shore of Conception Bay have been
analyzed using a CTD profiler (Parrish et al. 2009; Choe and Diebel 2008; Richoux et al. 2004). Temperature and
salinity data collected using two CTD profilers throughout Conception Bay by de Young and Sanderson (1995)
have been reviewed by Parrish (1998). Temperature and salinity have been determined at two stations
(southern shore and central) in Conception Bay using a CTD profiler (Ostrom et al. 1997), while surface
temperature along six transects in the north-western region of Conception Bay has been measured using a
towed thermistor, with water column temperature recorded at the beginning and end of each transect using a
salinometer (Horne 1994).

The four sea water sample station locations for the Dowden’s Point shoreline electrode site from the Project-
specific study (Sikumiut 2011a) are shown in Figure 10.5.7-4. Water samples were collected near the surface
using a Niskin bottle, and the water column at each station was profiled using a CTD profiler (Seabird SBE 19
Plus) and YSI meter (Model 600QS) (see Table 10.5.7-3 for water depths; see Sikumiut 2011a for detailed
methods). Analyses of these samples were carried out by Maxxam Analytics.

Table 10.5.7-3 Water Sampling Depths in the Dowden’s Point Shoreline Electrode Site, October 2010

Station ID Habitat Sample Depth (m)
W-020 Subtidal 4.0
W-021 Subtidal 4.4
W-022 Subtidal 3.3
W-023 Subtidal 4.0

Source: Sikumiut (2011a).

Nutrients

In addition to profiling the sea water column in the southern shore and central regions of Conception Bay,
Ostrom et al. (1997) collected water samples at both sampling stations and analyzed them for nitrate
concentration.

Sea water samples collected in the Dowden’s Point shoreline electrode site for the component study
(Sikumiut 2011a) were analyzed for nutrient concentrations (i.e., nitrate, nitrite, nitrogen (in the form of
ammonia nitrogen), phosphorous and orthophosphate), and other conventional parameters by Maxxam
Analytics.

Metals

Sea water samples collected in the Dowden’s Point shoreline electrode site for the component study
(Sikumiut 2011a) were analyzed for metal concentrations (including chromium, cadmium, mercury, arsenic,
boron, selenium and strontium) by Maxxam Analytics.

Petroleum Hydrocarbons

Sea water samples collected in the Dowden’s Point shoreline electrode site for the Project-specific study
(Sikumiut 2011a) were analyzed for petroleum hydrocarbon concentrations (including C6 to C32 hydrocarbons,
benzene, ethylbenzene, xylene and toluene) by Maxxam Analytics.
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10.5.7.2 Description of Marine Water Quality
Strait of Belle Isle (Submarine Cable Corridor)
Temperature and Salinity

Sea surface temperatures in the Strait of Belle Isle have been found to range from -3 to -1°C in the winter, to 6
to 14°C in the summer (Figure 10.5.7-7; Table 10.5.7-4) (Sikumiut 2010a; Galbraith 2006; Han et al. 1999). On
average, the southern shore of the Strait (along the coast of Newfoundland) has a sea surface temperature
several degrees warmer than the main body of the Strait in the spring and summer, while the northern shore
(along the coast of Labrador) has a mean surface temperature several degrees lower in the summer (Sikumiut
2010a; Figure 10.5.7-7). This reflects the typical inflow and outflow patterns (from the Labrador Shelf and Gulf
of St. Lawrence, respectively) in the Strait of Belle Isle, as noted by Bailey (1958) and Huntsman et al. (1954).

Sea surface salinity levels in the Strait of Belle Isle range from 30 to 33 practical salinity units (PSU) throughout
the year (Sikumiut 2010a; Galbraith 2006; Han et al. 1999), with the highest levels occurring in the winter
months (Sikumiut 2010a).
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Table 10.5.7-4 Salinity, Temperature, Nitrate, Hydrocarbon and Dissolved Oxygen Levels in Sea Water from the Northwest Atlantic
. . Hydrocarbons | Hydrocarbons
Location Salinity (%o) Tem;zfg ture '(\"trjt(; Dlssczlve(;L())(z()ygen y(Surface) (W\;ter Column) Reference
me me (mg/L) (mg/L)
Stralt qf Belle Isle (15. Days in _ Surface: 30t033 | ~ Sur'face: -1 Sikumiut
mid Winter, Fall, Spring and (PSU) (winter) to 14 — — — — (20104a)
Summer 2009) (summer)
tS(t)r;goc;f)Belle Isle (Winter 1996 ~ 30t033 (PSU) _ 18t0-17 . . . . (C-]zaggg:;uth
Strait of Belle Isle (Winter 1950 | — Surface: 32 (PSU) | — Surface: -3
to 1955) — Bottom: 32 (PSU) | — Bottom: -3 N N B B Han et al.
Strait of Belle Isle (Summer — Surface: 30 (PSU) | — Surface: 6 (1999)
1950 to 1955) — Bottom: 32 (PSU) | — Bottom: -3 N B B B
Drinkwater
(L:ebp:?::mii?ilgss) 29 to 34 (PSU) 5t09 <0.06 — and Harding
(2001)

Labrador Sea (60°51.0'N,
56°14.6'W; June 1978; bottom 33.96 to 34.88 — — — - —
depth 2,875 m)
Baffin Bay (72°14.1'N,
65°56.9'W; June 1978; bottom 28.36 to 34.55 -1.70t0 2.91 — — — —
depth 2,323 m) Campbell and
Northwest Atlantic Ocean Yeats (1981)
(50°47.9'N, 44°01.7'W; bottom 34.88 to 35.31 2.53t011.72 — — — —
depth 4,090 m)
Northwest Atlantic Ocean
(53°00.0'N, 40°59.7'W; bottom 34.78 to 34.97 2.88 t0 8.06 — — — —
depth 3,575 m)
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Salinity, Temperature, Nitrate, Hydrocarbon and Dissolved Oxygen Levels in Sea Water from the Northwest Atlantic (continued)

Location

Salinity (%o)

Temperature

(°c)

Nitrate
(mg/L)

Dissolved Oxygen
(mg/L)®

Hydrocarbons
(Surface)
(mg/L)

(Water Column)

Hydrocarbons
Reference

(mg/L)

Northwest Atlantic Ocean
(53°00'N, 40°59.7'W; June
1978; bottom depth 3,575 m)

34.78 to 34.97

29to8.1

Northwest Atlantic Ocean
(50°15'N, 35°30'W; June 1978;
bottom depth 4,206 m)

34.90to 35.21

Yeats and
Bewers (1985)

Northwest Atlantic Ocean
(45°00'N, 45°00'W; June 1978;
bottom depth 4,360 m)

34.90 to 35.82

Northwest Atlantic Ocean
(53°00'N, 41°00'W; June 1978;
bottom depth 3,575 m)

34.78 to 34.97

29t08.1

0.471to
1.12

Northwest Atlantic Ocean
(50°15'N, 35°30'W; June 1978;
bottom depth 4,206 m)

34.90to 35.21

0.35t01.23

Yeats and
— Campbell
(1983)

Northwest Atlantic Ocean
(45°00'N, 45°00'W; June 1978;
bottom depth 4,360 m)

34.90 to 35.82

0.050 to
1.34

Grand Banks

— Surface:
11.43": 13581

— Near bottom:
10.00"; 10.72"

0.0289

0.00017 Petro-Canada

(1996)

Labrador Shelf®

0.00813

0.00051

Note:

Sample depths and dates provided where available.

Samples were collected from near surface to near bottom depths, and ranges provided were the minimum and maximum values obtained throughout the water column for
Yeats and Bewers (1985),Yeats and Campbell (1983) and Campbell and Yeats (1981).

— =no data available.
(a)

(k) Levy (1983).
(e} Colbourne (1993).
@ Levy (1986).

Dissolved oxygen reported in literature as mL/L; values converted to mg/L using methodology available from Sea-Bird Electronics (2011, internet site).

April 2012
Page 10-275




10

15

20

25

30

35

40

45

Labrador-Island Transmission Link Environmental Impact Statement
Chapter 10 Existing Biophysical Environment

Similar water column temperature and salinity values to those in the Strait of Belle Isle have been found for
the Labrador Shelf region. However, in this area, at least in early fall (1985) and summer (1978), sea water
temperatures were not found to exceed 9°C, and salinity values had a slightly broader range of approximately
29 to 35 parts per thousand (%o) (Table 10.5.7-4). It should be noted that the numeric difference between PSU
and %o is small (Sea-Bird Electronics 2010, internet site), and that for the purposes of this summary can be
assumed to be equivalent in value (e.g., National Oceanic and Atmospheric Administration 2006) (Drinkwater
and Harding 2001; Campbell and Yeats 1981). Furthermore, comparable temperature and salinity values were
obtained in various locations in the Northwest Atlantic during a summer sampling period in 1978, with water
column temperatures found to range from approximately 2 to 12°C, and salinity values ranging between
approximately 34.8%o0 and 35.8%o0 (Table 10.5.7-4) (Yeats and Bewers 1985; Yeats and Campbell 1983;
Campbell and Yeats 1981).

Additionally, in the summer the Strait is a two-layer system, with the surface layer consisting of the upper
50 to 60 m of the water column. There is a notable difference in mean temperature between the upper and
lower layers, with the lower layer measuring up to 10°C colder than the upper layer. Conversely, there is
relatively little difference in salinity between the two layers. This distinct layering disappears in the fall and
winter, and is replaced by a single, homogeneous layer that begins to form in October. This homogeneous
system persists until April, after which point stratification begins anew (Sikumiut 2010a).

Early fall 2010 and June 2011 sampling in and along the submarine cable crossing corridor in the Strait of Belle
Isle yielded sea surface temperatures that fell within historical ranges found during the summer for the Strait
(Sikumiut 2010a; Han et al. 1999), with a range of 3.99°C to 10.91°C and mean value of 7.57°C (Table 10.5.7-5)
(Sikumiut 2011b, c). This is similar to temperature data from the literature for the Labrador Shelf in early fall
1985 (Drinkwater and Harding 2001), and for the Northwest Atlantic in early summer 1978 (Yeats and Bewers
1985; Yeats and Campbell 1983; Campbell and Yeats 1981). Mid and near bottom water temperatures in and
along the submarine cable crossing corridor in the Strait of Belle Isle from Sikumiut (2011b, c) ranged from
2.24°Cto 2.97°C and 1.51°C to 1.87°C, and had mean values of 2.62°C and 1.68°C, respectively (Table 10.5.7-5).
These were greater than the bottom temperature of -3°C recorded in this area of the Strait in both winter and
summer, 1950 to 1955 (Han et al. 1999).

Salinity values obtained throughout the water column in and along the submarine cable crossing corridor in
the Strait of Belle Isle in early fall 2010 and June 2011 also fell within historical ranges from all four seasons of
the year in 2009 (Sikumiut 2010a), winter 1996 to 2004 (Galbraith 2006), and both winter and summer 1950 to
1955 (Han et al. 1999), with mean values of 30.90 PSU (near surface), 31.21 PSU (mid depth) and 31.43 PSU
(near bottom) (Table 10.5.7-5; Sikumiut 2011c). These values also correspond to ranges found along the
Labrador Shelf in fall 1985 (Drinkwater and Harding 2001) and summer 1978 (Campbell and Yeats 1981), and in
Baffin Bay in summer 1978 (Campbell and Yeats 1981). These salinity values were lower than those ranges
found farther offshore in the Northwest Atlantic in summer 1978 (Yeats and Bewers 1985; Yeats and Campbell
1983; Campbell and Yeats 1981).

A general trend observed in the CTD profiles collected by Sikumiut (2011c) was that where thermoclines were
present, they tended to occur deeper in the water column at stations closer to the southern shore of the Strait
of Belle Isle, while they tended to be shallower at stations closer to the northern shore. This may be a factor
resulting from the periods of separated flow observed by Bailey (1958) and Huntsman et al. (1954), of
outflowing waters from the Gulf of St. Lawrence into the Strait along the southern, Newfoundland shore, and
inflowing waters from the Labrador Shelf into the Strait of Belle Isle along the northern, Labrador shore.

Additionally, as noted, not all sample stations in the Strait of Belle Isle had thermoclines present
(Sikumiut 2011b, c). The waters in the Strait of Belle Isle at the time of the sampling (late September 2010 and
June 2011) were likely in a transitional state between the two distinct layers which have been observed in the
Strait in the summer, and the single homogeneous layer which persists throughout the fall and winter
(Sikumiut 2010a).
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Conventional Parameters (mean * standard deviation) from Sea Water Samples in and Along the Proposed Submarine Cable

Reportable In and Along the Submarine Cable Crossing Corridor L’Anse au Diable | Dowden’s Point CCME
Parameter (units) . . ol
Detection Limit Near Surface Mid Near Bottom (Near Surface) (Near Surface) Guideline
. -5to +35 () (a,b) (a,b)
+ + ' + ' + + —
Temperature (°C) (resolution: 0.0001) 7.57 +2.23 2.62+0.26 1.68+0.20 7.49 +0.70 8.39 +0.10
0 to 9x10°
Conductivity (uS/cm) (resolution: 42,500 +2,695® | 42,895 +2,6647 | 43,050+ 2,544" 41,750 + 500 44,000 + 0 —
0.00005 S/cm)

Salinity (PSU)"? — 30.90 +0.36 31.21 +0.45" 31.43+0.48° | 30.74£0.21 (*/o0) | 29.18 +0.39 (*/40) —
pH — 7.83+0.06 7.82 +0.06 7.80 +0.07 7.81+0.03 7.80 +0.01 7.0t08.7
Total Alkalinity (Total as 5 2,632 6,193 2,766 + 6,333 2,635+ 6,191 94+1 94 £ 1 —
CaCOs) (mg/L)
Hardness (CaCOs) (mg/L) 1 5,520 + 520 5,526 + 446 5,620 + 494 5,250 + 238 5,075 + 171 -
Turbidity (NTU) 0.1 0.3+0.19 0.2+0.1% 0.2+0.1" 0.3+0.28 ND —
Total Suspended Solids (@) (h) (i)

1 1.5+.5 1.4+05 1.5+0.8 1.5+1 2+0 —
(TSS) (mg/L)
Calculated TDS (mg/L) 1 31,589 + 598 31,644 + 528 32,050 + 807 30,150 + 252 31,100 * 356 —
Colour (TCU) 5 31,000 + 0" 31,000 + o ND ND ND —
Total Organic Carbon 5 ND ND ND ND ND _
(mg/L)
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Conventional Parameters (mean * standard deviation) from Sea Water Samples in and Along the Proposed Submarine Cable

Reportable In and Along the Submarine Cable Crossing Corridor L’Anse au Diable | Dowden’s Point CCME
Parameter (units) . . -
Detection Limit Near Surface Mid Near Bottom (Near Surface) (Near Surface) Guideline
Reactive Silica (SiO,) 05 ND ND ND ND ND .
(mg/L)
Dissolved Oxygen (DO
vgen (DO) — 107.6 5.2 100.4 + 0.9" 101.1+1.6" 107.4+ 1.0 108.1+3.1 —
(% sat)
DO (mg/L) — 10.55 + 0.64 10.96 + 0.09" 11.27 +0.15® 10.58 + 0.06 10.70 + 0.80 —
Oxygen Reduction
YBen — 114.3+37.8 163.8 +37.1" 191.7 + 42.2" 84.0+4.0 238.9+5.3 —
Potential (ORP) (mV)
Source: Sikumiut (2011a, b. ¢); CCME (2010, internet site).
Note: %o = Parts Per Thousand; ND = Not Detected; % sat = % saturation; uS/cm - microSiemens per centimetre; CaCO; = calcium carbonate
— =not applicable.
@ No data for station W-008 due to equipment malfunction.
(k) Values from NCW-001, NCW-002, NCW-003, NCW-004 and NCW-005 in Sikumiut (2011c) only.
(e Temperature for mid and near bottom depths, and all salinity values estimated from CTD profiles in Figure 3.1, Figure 3.2 and Figure 3.3 in Sikumiut (2011c).
@ ND at W-002, W-006, W-009, W-010, and W-014 and NCW 3.
@ ND at W-009, W-010, and W-013 and NCW 1 and 2.
® ND at W-005, W-009, and W-010 and NCW 2, 4 and 5.
®) ND at W-002, W-003, W-004, W-010, and W-014.
") ND at W-003.
0 ND at W-002, W-005, W-008, and W-011.
0 Value from W-006 only; ND at all other stations.
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Nutrients, Oxygen, pH and Turbidity

Inorganic nutrients, such as nitrate, occur naturally in aquatic systems and are essential for primary production
in the Northwest Atlantic (Petro-Canada 1996). Their concentrations in the water column vary with season,
and are affected by factors such as water column stability, currents and phytoplankton concentration
(Petro-Canada 1996). In the absence of recent nutrient information for the Strait of Belle Isle in the published
literature, and given the flow of Labrador Shelf waters into the Strait, it may be inferred that nutrient
conditions in the Labrador Shelf are likely indicative of nutrient levels within the Strait. Water samples
examined by Drinkwater and Harding (2001) at stations along the Labrador Shelf, particularly those from the
Hamilton Bank situated immediately north-east of the Strait, indicated low nitrate levels of <0.06 milligrams
per litre (mg/L) in September 1985 (Table 10.5.7-4), with near zero concentrations at the surface. These levels
correspond with the lower limit of nitrate concentrations found in the Northwest Atlantic in summer 1978,
where values ranged from 0.05 to approximately 4.7 mg/L (Table 10.5.7-4; Yeats and Campbell 1983).

Sea water samples collected in the Strait of Belle Isle in September 2010 and June 2011 (Sikumiut 2011b, c)
showed nitrate concentrations that were similar to the results of Drinkwater and Harding (2001) from the
Labrador Shelf, with no nitrate detected at the surface, and concentrations ranging from 0.05 to 0.06 mg/L
(mean of 0.05 mg/L) at mid depth and from 0.06 to 0.08 mg/L (mean of 0.07 mg/L) near the bottom of the
water column (Table 10.5.7-6). As expected for open oceanic waters, these values were all well below the
CCME Canadian Water Quality Guidelines for the PAL value of 16 mg/L (CCME 2010, internet site). Nitrite was
not detected in the water samples (Table 10.5.7-6) (Sikumiut 2011b, c), and nitrogen in the form of ammonia
nitrogen was solely found during the June 2011 sampling program. Concentrations ranging from 0.05 to 0.10
mg/L (mean of 0.06 mg/L) were found at the surface, 0.19 to 0.39 (mean of 0.26 mg/L) mid depth, and 0.05 to
0.43 (mean of 0.16 mg/L) near the bottom. Where detected, low concentrations of both total phosphorous
and orthophosphate (a salt of phosphoric acid) were found in the water samples collected in the Strait, with
the highest concentration of total phosphorous found in the near surface samples (up to 11,000 pg/L; mean of
3,787 pg/L), and the lowest at mid depth (up to 8,900 pg/L; mean of 1,922 pg/L) (Table 10.5.7-6) (Sikumiut
2011b, c).

Dissolved oxygen, from photosynthesis by marine algae and phytoplankton or gaseous exchange with the
atmosphere, is an essential component of sea water, and its concentration is positively correlated with the
ability of the aquatic system to sustain life (Petro-Canada 1996). The concentration of DO is considered to be
high at levels in excess of approximately 7 mg/L (Pinet 2003). As such, the influx of Labrador Shelf waters into
the Strait of Belle Isle leads to highly oxygenated water within the Strait (Galbraith 2006), and a potentially
high ability to support aquatic life. Similarly, DO concentrations recorded from the nearby Grand Banks region,
which is also fed (in part) by waters from the Labrador Shelf, have also been high, ranging from 11.43 mg/L
(Levy 1983) to 13.58 mg/L (Colbourne 1993) at the surface, and 10.00 mg/L (Levy 1983) to 10.72 mg/L
(Colbourne 1993) near the bottom of the water column (Table 10.5.7-4).

Sea water samples collected in the Strait in fall 2010 indicated high oxygenation, with DO concentrations
ranging from 9.64 to 11.51 mg/L (mean of 10.47 mg/L) near the surface, 10.87 to 11.09 mg/L mid-depth (mean
of 10.96 mg/L), and 11.09 to 11.51 mg/L (mean of 11.27 mg/L) near the bottom of the water column
(Table 10.5.7-5) (Sikumiut 2011b, c). These water samples were mostly supersaturated, with DO saturation
levels ranging from 99.8 to 114.9% (mean of 107.6%) near the surface, 99.5 to 101.4% mid-depth (mean of
100.4%), and 99.7 to 103.9% near the bottom (mean of 101.1%) (Table 10.5.7-5) (Sikumiut 2011b, c). Oxygen
reduction potential (ORP) can serve as an indicator of water quality in terms of cleanliness and the ability to
break down contaminants, with higher ORP levels signifying a greater ability to destroy contaminants such as
microbes or carbon-based organics (Ozone Solutions 2010, internet site). The ORP levels in the Strait
approximated the range that is considered optimal for fish health (150 to 250 millivolts (mV); Ozone Solutions
2010, internet site), with a mean value of 114.3 mV at the surface, 163.8 mV mid-depth, and 191.7 mV near
the bottom (Table 10.5.7-5) (Sikumiut 2011b, c).

The sea water samples collected in the Strait of Belle Isle yielded pH values that were slightly alkaline and well
within the CCME (2010) guideline range of 7.0 to 8.7 at all depths (Table 10.5.7-5) (Sikumiut 2011b, c).
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Table 10.5.7-6 Nutrients (mean * standard deviation) from Sea Water Samples Collected in the Vicinity
of the Proposed Submarine Cable Crossing Corridor
In and Along the Submarine
Reportable Cable Corridor L'Anseau | Dowden’s CCME
Parameter (units) Detection . . -
Limit Near Mid Near Diable Point Guideline
Surface Bottom
Nitrate + Nitrite 0.05+ 0.07 +
(mg/L) 0.05 ND 0.01® 0.01" ND ND -
Nitrite (mg/L) 0.01 ND ND ND ND ND —

, 0.05 + 0.07 + ©
Nitrate (mg/L) 0.05 ND 0.01? 0.01" ND ND 16
Nitrogen (Ammonia 0.06 = 0.26 = 0.16 =
Nitrogen) (mg/L) 0.05 0.02% | 0.11* 0.16" ND ND
Total Phosphorous ) ) 3,787+ | 1,922 + 2,605 *

(ng/L) 100; 10,00 6,247 3,901 4,930 ND ND
Orthophosphate 0.01+ 0.01+ 0.01+ 0.01+

. 0 + —_
(mg/L) 0.01 0.00®" | 0.00" 0.01" 0.00" 0.01+0.00

Note: Data from Sikumiut (20114, b, c); CCME (2010, internet site).
ND = Not Detected.
— =no guideline value.

@ Mean from W-006, W-010, and W-011.

® Mean from W-006, W-007, W-009, and W-011.

(e CCME Guideline (CCME 2010, internet site) is for direct effects only and does not consider indirect effects from

eutrophication.

(@ Mean from NCW-001to NCW-005.

(@ Mean from NCW-001, NCW-002 and NCW-005.

® Reportable Detection Limit dependent upon characteristics of individual phosphorous samples.
® ND at W-001, W-002, W-003, W-004, W-005, W-009, W-010, and NCW-005.

) ND at W-001, W-002, W-003, and W-005.

i ND at W-001, W-002, W-003, and W-004.

i ND at W-017.

Turbidity, a measure of the lack of clarity or transparency of water, and total suspended solids (TSS), a
measure of all inorganic and organic particles and microorganisms suspended in the water column, vary
naturally with location and season and can be detrimental to marine organisms at high levels (Caux et al.
1997). The water samples collected in the Strait of Belle Isle exhibited low values for turbidity (<0.40 NTU;
Caux et al. 1997) and TSS (<4 mg/L) at the time of sampling for all three sample depths (Table 10.5.7-5;
Sikumiut 2011b, c), indicating high water clarity. This is comparable to the results from MacKnight et al. (1981)
in the Grand Banks region, where suspended PM was found to be within normal open ocean concentrations.

Overall, water samples in and along the Project submarine cable crossing corridor in the Strait of Belle Isle
were highly oxygenated and had near pristine pH and clarity, but were relatively poor in nutrients, congruent
with available historical data in nearby regions.

Metals

In the absence of recent information for the Strait of Belle Isle in the published literature, it was inferred that
metal concentrations found in regions adjacent to the Strait (including the Gulf of St. Lawrence, Labrador Shelf
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and Northwest Atlantic) are likely indicative of metal concentrations within the Strait. Overall, metal
concentrations have been found to be relatively low in these regions (Table 10.5.7-7; Table 10.5.7-8;
Petro-Canada 1996; Fowler 1990; Yeats and Bewers 1985; Yeats and Campbell 1983; Campbell and Yeats 1981;
Campbell and Loring 1980). Where chromium was detected in those regions, all concentrations were found to
be well below the CCME (2010) guideline of either 1.5 pg/L or 56 pg/L (for hexavalent and trivalent chromium,
respectively) (Table 10.5.7-7). However, cadmium concentrations were found to exceed the CCME (2010)
guideline of 0.12 pg/L in samples obtained from the Grand Banks in spring (0.20 pg/L) and summer (0.26 pg/L)
by MacKnight et al. (1981) (Table 10.5.7-7). No other concentrations of cadmium detected in the Gulf of
St. Lawrence, Labrador Shelf or Northwest Atlantic exceeded the CCME (2010) guideline (Table 10.5.7-7).
Where detected, all mercury and arsenic concentrations from the Grand Banks and Northwest Atlantic were
well below the CCME (2010) guideline concentrations of 0.016 and 12.5 pg/L (for inorganic mercury and
arsenic, respectively) (Table 10.5.7-8).

Water samples collected within and along the Project’s submarine cable crossing corridor in the Strait of Belle
Isle in September 2010 and June 2011 resulted in major ion concentrations which, based on otherwise near
pristine water quality conditions, are presumed to have been within acceptable limits (Table 10.5.7-9)
(Sikumiut 2011b, c). The majority of metals tested for were not detected in these water samples at all depths
(Table 10.5.7-10) (Sikumiut 2011b, c). Akin to the regions surrounding the Strait, these water samples did not
detect chromium in excess of the CCME (2010) guidelines values, although it should be noted that the
reportable detection limit (100 pg/L) was greater than the CCME (2010) guidelines’ values (Table 10.5.7-10)
(Sikumiut 2011b, c). Similarly, cadmium was not detected at any sample depth in the Strait, although again, the
reportable detection limit (30 pg/L) was greater than the CCME (2010) guidelines’ value (Table 10.5.7-10)
(Sikumiut 2011b, c).

Contrary to the concentrations found in the Grand Banks and Northwest Atlantic, mercury was detected at a
level which exceeded the CCME (2010) guideline of 0.016 pg/L at two of the 20 near surface sample stations in
the Strait, with values of 0.019 pg/L and 0.017 mg/L (Table 10.5.7-10; Sikumiut 2011c). However, the mercury
concentrations detected at two of the 20 mid depth sample stations did not exceed the CCME (2010) guideline
(Table 10.5.7-10; Sikumiut 2011c). Mercury was not detected at any depths at any of the remaining stations.
Arsenic was not detected at any sample depth within the Strait of Belle Isle, although the detection limit
(100 pg/L) was greater than the CCME guideline value (Table 10.5.7-10; Sikumiut 2011c). Where detected,
boron, selenium and strontium were present in relatively low concentrations, although not necessarily at all
stations or sample depths (Table 10.5.7-10) (Sikumiut 2011b, c).

Overall, the major ions in the Strait of Belle Isle were within normal background ranges, and the metals that
were present in and around the submarine cable crossing corridor were relatively low in concentration, with
few isolated areas where the CCME (2010) guidelines were slightly exceeded. This corresponds to the
conclusion of Eaton et al. (1986) that metal concentrations in seawaters in the North Atlantic and its coastal
areas vary little except in some coastal regions with localized contamination.

Petroleum Hydrocarbons

There is only a small amount of historical published data regarding hydrocarbon concentrations in the Strait of
Belle Isle. Relatively low concentrations have been recorded in the surface waters of adjacent regions, ranging
from 0.00813 mg/L in the Labrador Shelf (Levy 1986) up to 0.0289 mg/L in the Grand Banks (Levy 1983). Much
lower concentrations have been recorded in the water column in these two areas, ranging from 0.00051 mg/L
on the Labrador Shelf (Levy 1986) down to 0.00017 mg/L on the Grand Banks (Levy 1983) (Table 10.5.7-4).
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Table 10.5.7-7 Chromium, Manganese, Iron, Nickel, Copper, Cadmium and Zinc Levels in Sea Water from the Gulf of St. Lawrence and
Northwest Atlantic
. Chromium Manganese . . .
Location Iron (ug/L) Nickel (ug/L) | Copper (ug/L) | Cadmium (pg/L) Zinc (pg/L) Reference
(ne/L) (ne/L)
Central St. Lawrence Estuary — — 5.5 0.52 0.84 0.093 2.11
Grand Ban — March: 0.31 ~ March:3.50 | — March: 1.36 | — March: 1.85 | <020 | yrarch:3.79 | petro-
— Nov.: 0.37 — Nov.: 1.40 — Nov.: 0.91 — Nov.: 1.97 (x5) | — Nov.:2.01 Canada
— Nov.: 0.26 '** (1996)
Pelagic Northwest Atlantic 0.23 — 0.45 0.23 0.11 0.04 0.35
Ocean
Labrador Sea (60°15.7'N,
56°14.6'W; June 1978; bottom — — — O'Ozgilto O'olzgéo 0.0270 to 0.0506 —
depth 1,000 m) . .
Northwest Atlantic Ocean
(53°00'N, 41°00'W; June 1978; — — — 0'0122;‘0 0'01;;5“’ 0.0236 to 0.0450 0'8455:;0
bottom depth 3,575 m) ' : : Yeats and
North Alantic O Campbell
orthwest Atlantic Ocean
. . ) (1983)
(50°15'N, 35°30'W; June 1978; — — — 0 01;3 ;0 0 012%0 0.0247 t0 0.119 oozgzzto
bottom depth 4,206 m) ' ' ’
('\zltc;r"t(;gyrj SZsA"t(I)aor']\E\I/C- i,c:: 2978_ _ _ _ 0.141to 0.089 to 0.00337 to 0.0785 to
bottom depth 4,360 m) 0.282 0.210 0.0674 0.438
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Table 10.5.7-7 Chromium, Manganese, Iron, Nickel, Copper, Cadmium and Zinc Levels in Sea Water from the Gulf of St. Lawrence and
Northwest Atlantic (continued)
. Chromium Manganese . . .
Location Iron (ug/L) Nickel (ug/L) | Copper (ug/L) | Cadmium (ug/L) Zinc (pg/L) Reference
(ne/L) (ns/L)
Baffin Bay (72°14.1'N,
65°56.9'W; June 1978; bottom | 0.172 to 0.255 — — — — — —
depth 2,323 m)
Labrador Sea (60°51.0'N,
56°14.6'W; June 1978; bottom | 0.213 to 0.260 — — — — — —
depth 2,875 m)
Campbell
Northwest Atlantic Ocean and Yeats
(50°47.9'N, 44°01.7'W; . . . _ (1981)
June 1978; bottom depth 0.177t00.239
4,090 m)
Northwest Atlantic Ocean
(53°00.0'N, 40°59.7'W; . _ _ i
June 1978; bottom depth 0.182t0 0.270
3,575 m)
~ Total: ~ Total: 3.40
(b) _ 0.98 . ) . . . _ Campbell
Gulf of St. Lawrence . — Dissolved: Total: 0.39 Total: 0.61 Total: 0.07
— Dissolved: and
1.60 .
0.80 Loring
Baffin Ba Total: 0.18 to Total: 0.10 Total: 0.8 to Total: 0.17to | Total: 0.18 to | Total: 0.02 to _ (1980)
y 0.25 t0 0.30 3.0 0.30 0.30 0.06

. i . . . . © . Fowler

Northwest Atlantic Ocean 0.0002 (1990)
April 2012
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Chromium, Manganese, Iron, Nickel, Copper, Cadmium and Zinc Levels in Sea Water from the Gulf of St. Lawrence and

Location Chromium Manganese Iron (ug/L) Nickel (ug/L) | Copper (ug/L) | Cadmium (ug/L) Zinc (pg/L) Reference
(ng/L) (ng/L)
— Dissolved:
Northwest Atlantic Ocean 0.027 to
(53°00'N, 40°59.7'W; 0.069
June 1978; bottom depth o —T.D.: B N N N B
3,575 m) 0.037 to
0.089
— Dissolved:
. 0.036 to
Northwest Atlantic Ocean 0.086 Yeats and
(50°15'N, 35°30'W; June 1978; — — — — — — Bewers
bottom depth 4,206 m) - T.D: (1985)
0.053 to
0.134
— Dissolved:
. 0.019 to
Northwest Atlantic Ocean 0.088
(45°00'N, 45°00'W; June 1978; — — — — — —
bottom depth 4,360 m) - T.D.
0.030to
0.179

Sample depths and dates provided where available.

Samples were collected from near surface to near bottom depths, and ranges provided were the minimum and maximum values obtained throughout the water column for
Yeats and Bewers (1985), Yeats and Campbell (1983) and Campbell and Yeats (1981).

"= Mean value of the measured parameter is not acceptable under the CCME Guidelines (CCME 2010, internet site).

Note: TD = Total Dissolvable.
— =no data available.
@ MacKnight et al. (1981).
b} Yeats et al. (1978).
@ Bruland and Franks (1983).
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Table 10.5.7-8 Mercury, Lead, Arsenic, Molybdenum and Vanadium Levels in Sea Water from the
Northwest Atlantic
Molybdenum Vanadium
Location Mercur /L Lead (pg/L Arsenic (pg/L Reference
y (ng/L) (ne/L) (ne/L) (1g/L) (1g/L)
Grand March: 0.004 March: 0.39 March: 1.89 March: 0.086 March: 0.16
Banks'” November: 0.002 | November: 0.41 | November: 1.89 | November: 0.460 | November: 0.13 Pet
etro-
Pelagic Canada
Northwest 0.001 0.003 15 10.0 — (1996)
Atlantic
Ocean
. 7t
Northwest 0.000 ®) 0.03"; 0.026 +
. 0.0002; ) Fowler
Atlantic (© 0.004"; — — —
Ocean 0.0005 & 0.0081® (1990)
0.0008"" '
Note: — = no data available.
@ MacKnight et al. (1981).
(k) Gill and Fitzgerald (1985).
(e Dalziel and Yeats (1985).
) Gill and Fitzgerald (1988).
(©) Schaule and Patterson (1983).
U Boyle et al. (1986).
® Flegal (1986).
Table 10.5.7-9 Major lons (mean + standard deviation) from Sea Water Samples Collected in the

Vicinity of the Proposed Submarine Cable Crossing Corridor

In and Along the Submarine Cable Crossing
. Reporta}ble Corrid L’Anse au Dowden’s CCME
Parameter (units) | Detection orridor . . -
.. Diable Point Guideline
Limit Near Surface Mid Near Bottom

Total Calcium 10.000 387,200 + 383,790 + 392,800 + 362,250 + 405,500 + _
(ng/L) ! 24,914 23,794 23,522 11,500 4,796
Total Magnesium 10.000 1,103,500 + 1,107,737 + 1,112,150+ | 1,060,750+ | 991,750 + _
(ng/L) ! 110,748 95,746 108,556 53,313 43,714
Total Sodium 10.000 10,051,500 + | 9,974,211+ | 10,241,000 + | 9,455,000 + | 9,827,500 + _
(ng/L) ! 263,784 292,106 351,402 205,670 203,531
Total Potassium 10.000 362,950 + 363,053 + 371,800 + 336,000 £ 353,250 £ .
(ng/L) ! 17,105 14,136 19,846 6,782 2,500
Dissolved 16,750 £ 17,250+

+ + + —
Chloride (mg/L) 300 17,200 £410 | 17,421 +507 | 17,400 * 503 500 500
Dissolved
Sulphate (SO,4) 50 2,390 £ 55 2,405 + 62 2,395+ 76 2,325+50 | 2,350+58 —
(mg/L)

Note: Data from Sikumiut (2011a, b, c); CCME (2010, internet site).
— = no CCME Guidelines (CCME 2010, internet site) value.
April 2012

Page 10-285




Labrador-Island Transmission Link

Table 10.5.7-10

the Proposed Submarine Cable Crossing Corridor

Environmental Impact Statement
Chapter 10 Existing Biophysical Environment

Metals (mean t standard deviation) from Sea Water Samples Collected in the Vicinity of

Reportable

In and Along the Submarine Cable

Corridor

LA D ’ ME
Parameter (units) Detection 'nse au owcflen s C'C .
Limit Near Mid Near Diable Point Guideline
Surface Bottom
0.016 + 0.014 + 0.022 + (@
Total Mercury (ug/L) 0.013 01002(3)(**) 0.000“’) ND ND O.OOO(C)(**) 0.016
10,700 +
Total Aluminum (ug/L) 500 ND 0(,) (())g ND ND ND —
Total Antimony (ug/L) 100 ND ND ND ND ND —
Total Arsenic (ug/L) 100" ND ND ND ND ND 12.5
Total Barium (pg/L) 100 ND ND ND ND ND —
Total Beryllium (ug/L) 100 ND ND ND ND ND —
Total Bismuth (pg/L) 200 ND ND ND ND ND —
3,839+ 3,879 + 4,049 + 3,637 + 3,395 +
Total Boron (g/L) >00 467" 423 5568 169" 160
Total Cadmium (ug/L) 30 ND ND ND ND ND 0.12
. 380,333+ | 379,571+ | 386,200+ | 362,250+ | 405,500 +
Total Calcium (1g/L) 10,000 22,806 26,442 20,922 11,500 4,796
Total Chromium (pg/L) 100" ND ND ND ND ND 1.5; 56"
Total Cobalt (pg/L) 40 ND ND ND ND ND —
781+
Total Copper (ug/L) 200 0.00 ND ND ND ND —
Total Iron (ug/L) 5,000 ND ND ND ND ND —
Total Lead (ug/L) 50 97 + 420 ND ND ND ND —
. 1,056,667 | 1,061,929 | 1,069,533 | 1,060,750 | 991,750 +
Total Magnesium (ug/L) 10,000 +65310 | +62,300 | +38569 | £53,313 | 43,714
Total Manganese (pg/L) 200 ND ND ND ND ND —
(Tlf;l)mowbden“m 200 ND ND ND ND ND —
Total Nickel (ug/L) 200 ND ND ND ND ND —
Total Selenium (ug/L) 100 ND 116 + 0" ND ND ND —
Total Silver (ug/L) 10 ND ND ND ND ND —
. 6,895 + 6,897 + 6,992 + 6.390 + 6,293 +
Total Strontium (ug/L) 200 494 420 s64 182 128
Total Thallium (pg/L) 10 ND ND ND ND ND —
Total Tin (ug/L) 200 ND ND ND ND ND —
Total Titanium (pg/L) 200 ND ND ND ND ND —
Total Uranium (pg/L) 10 ND ND ND ND ND —
Total Vanadium (pg/L) 200 ND ND ND ND ND —
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Table 10.5.7-10 Metals (mean 1 standard deviation) from Sea Water Samples Collected in the Vicinity of
Proposed Submarine Cable Corridor (continued)

R bl In and Along the Submarine Cable
. eporta' N Corridor L’Anse au | Dowden’s CCME
Parameter (units) Detection . . -

L. Near Near Diable Point Guideline
Limit Mid
Surface Bottom
. 517 £
Total Zinc (pg/L) 500 0.00" ND ND ND ND —

Note: Data from Sikumiut (2011a, b, c); CCME (2010).
ND = Not Detected.
— =no CCME Guidelines (CCME 2010, internet site) value.
) = Mean value of the measured parameter is not acceptable under the CCME Guidelines (CCME 2010, internet site).
@ Mean from W-003, NCW 2, 3 and 4.

b} Mean from W-005.

© ND at W-020 and W-021.

) CCME Guideline (CCME 2010, internet site) is for inorganic mercury only, whereas the concentration reported is for total
mercury.

(e) Reportable Detection Limit is greater than the CCME Guideline value; metal may be present in values that exceed the CCME

Guideline (CCME 2010, internet site), but is not detectable by these methods.

® ND for NCW-001, NCW-002, NCW-003, NCW-004 and NCW-005.
(€) ND for NCW-001, NCW-002, NCW-004 and NCW-005.
th) ND at W-016.

i CCME Guideline (CCME 2010, internet site) values are for hexavalent and trivalent chromium, whereas the concentration

_ reported is for total chromium.
0 Mean from W-014 and W-015.
t Mean from W-012.

" Mean from NCW-002.

Hydrocarbons (C6 to C32) were not detected in water samples from the Strait of Belle Isle in September 2010
or June 2011 (Table 10.5.7-11) (Sikumiut 2011b, c), although the reportable detection limit in this case was not
as low as the values obtained for either the surface or water column concentrations in the Labrador Shelf
(Levy 1986) and Grand Banks (Levy 1983). Similarly, neither benzene, ethylbenzene nor xylene were detected
in water samples collected in and along the submarine cable crossing corridor in the Strait (Table 10.5.7-10)
(Sikumiut 2011c). However, toluene was detected at all three sample depths in the Strait, but at levels well
below the CCME (2010) guideline of 0.215 mg/L (Table 10.5.7-10) (Sikumiut 2011c). This supports the
conclusion that background extractable petroleum residues in waters off the east coast of Canada tend to be
well below the concentrations of petroleum-related substances which are known to be toxic or to induce
negative, sub-lethal effects to marine life (Kiceniuk and Khan 1983).

Overall, waters in and around the Strait of Belle Isle were nearly pristine at the time of sampling (Sikumiut
2011b, c), with only toluene present in trace amounts where detected.

L’Anse au Diable Shoreline Electrode Site

Historical data from the literature concerning the Strait of Belle Isle is applicable to the proposed L’Anse au
Diable shoreline electrode site, along the north-western shoreline of the Strait (Figure 10.5.7-1). As such,
details from the literature for temperature, salinity, nutrients, metals and petroleum hydrocarbons for the
Strait of Belle Isle are applicable. Results from water sampling in the proposed L'Anse au Diable shoreline
electrode site are discussed below.
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Table 10.5.7-11 Petroleum Hydrocarbons (mean + standard deviation) from Sea Water Samples Collected
in the Vicinity of the Proposed Submarine Cable Crossing Corridor

In and Along the Submarine
Parameter (units) RI::tZrctt?::\e Cable Corridor '-"::59 Dowc'ien’s C.CM.E
Limit Near Mid Near Diable Point Guideline
Surface Bottom

Benzene (mg/L) 0.001 ND ND ND ND ND 0.11
Toluene (mg/L) 0001 | (000 | 000" | ooot® | 0000 | ooog® | ©215
Ethylbenzene (mg/L) 0.001 ND ND ND ND ND 0.025
Xylene (Total) (mg/L) 0.002 ND ND ND ND ND —
C6-C10 (less BTEX) (mg/L) 0.010 ND ND ND ND ND —
>C10-C16 Hydrocarbons (mg/L) 0.050 ND ND ND ND ND —
>C16-C21 Hydrocarbons (mg/L) 0.050 ND ND ND ND ND —
>C21-<C32 Hydrocarbons (mg/L) 0.100 ND ND ND ND ND —
Modified TPH (Tierl) (mg/L) 0.100 ND ND ND ND ND —
Reached Baseline at C32 (mg/L) N/A Yes Yes Yes Yes Yes —

Note: Data from Sikumiut (20114, b, c); CCME (2010, internet site).
ND = Not Detected; TPH = total petroleum hydrocarbons
— =no CCME Guidelines (CCME 2010, internet site) value.

@ ND at W-002, W-011, and W-015.

(k) ND at W-004, W-011, and W-015.

© ND at W-003, W-009, W-010, W-014, and W-015.
(@ Mean from W-020.

Temperature and Salinity

Early fall 2010 water sampling in the proposed L’Anse au Diable shoreline electrode site recorded sea surface
temperatures ranging from 6.80°C to 8.47°C, with a mean value of 7.49°C (Table 10.5.7-5) (Sikumiut 2011a).
These temperatures were similar to historical ranges from early summer and fall for areas in and adjacent to
the Strait of Belle Isle (e.g., Sikumiut 2010a; Drinkwater and Harding 2001; Han et al. 1999; Yeats and Bewers
1985; Yeats and Campbell 1983; Campbell and Yeats 1981).

Salinity levels found throughout the water column in the L’Anse au Diable shoreline electrode site in
September 2010 were within historical ranges found throughout all seasons of the year in and around the
Strait of Belle Isle (e.g., Sikumiut 2010a; Galbraith 2006; Drinkwater and Harding 2001; Han et al. 1999;
Campbell and Yeats 1981), ranging from 30.50 to 31.00%o0 with a mean near surface value of 30.74%o0
(Table 10.5.7-5) (Sikumiut 2011a). However, salinity levels were lower than those found in the Northwest
Atlantic in summer 1978 (Yeats and Bewers 1985; Yeats and Campbell 1983; Campbell and Yeats 1981) which
is likely a function of distance to shore and the associated freshwater sources. Overall, similar to the proposed
submarine cable crossing corridor, salinity levels in the L’Anse au Diable shoreline electrode site in the fall of
2010 were considered normal, and were comparable to historical values for the Strait and adjacent areas.

None of the CTD profiles collected in the L’Anse au Diable electrode site demonstrated the presence of
thermoclines or haloclines (Sikumiut 2011a). This may be due to the fact that the water column at this site was
relatively shallow, and underwent continuous mixing from wind, wave and tidal forces.
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Nutrients, Oxygen, pH, Turbidity

Sea water sampling in L'Anse au Diable in September 2010 did not detect the presence of nitrate, nitrite,
nitrogen (in the form of ammonia nitrogen), or phosphorous in the near surface water samples (Table 10.5.7-6)
(Sikumiut 2011a). This is similar to the results for sample stations in and along the submarine cable crossing
corridor in September 2010 (Table 10.5.7-6) (Sikumiut 2011c). Similar to samples collected in and along the
Strait of Belle Isle submarine cable crossing corridor (Sikumiut 2011c), orthophosphate was detected in low
concentrations in three of the four near surface water samples at L’Anse au Diable, with a value of 0.01 mg/L
(Table 10.5.7-6) (Sikumiut 2011a).

Surface waters at the L’Anse au Diable shoreline electrode site in fall 2010 were highly oxygenated, with DO
concentrations ranging from 10.49 to 10.63 mg/L (mean of 10.58 mg/L) (Table 10.5.7-5) (Sikumiut 2011a). The
L'Anse au Diable near surface waters were also supersaturated, with DO saturation levels from 106.3 to
108.7% (mean of 107.4%) (Table 10.5.7-5) (Sikumiut 2011a). While not quite as high as waters in and along the
submarine cable crossing corridor, the ORP levels from near surface samples in L’Anse au Diable still
approximated the optimal range for fish health (Ozone Solutions 2010, internet site) with a mean value of
84.0 mV (Table 10.5.7-5) (Sikumiut 2011a), indicating excellent water quality.

The sea water sampling in the proposed L'Anse au Diable shoreline electrode site resulted in pH values that
were slightly alkaline and similar to those found in and along the proposed submarine cable corridor
(Table 10.5.7-5) (Sikumiut 201143, b, c). The mean pH value near the surface was 7.81 in L’Anse au Diable, well
within the CCME (2010) guideline range of 7.0 to 8.7 (Table 10.5.7-5) (Sikumiut 2011a).

Near surface turbidity and TSS levels were slightly lower in the L’Anse au Diable shoreline electrode site than in
the submarine cable corridor in September 2010 and June 2011, with mean values of 0.28 NTU and 1.50 mg/L,
respectively (Table 10.5.7-5) (Sikumiut 201143, b, c). This indicates high water clarity, and is similar to data from
the Grand Banks where suspended PM was within normal oceanic levels (MacKnight et al. 1981).

Overall, similar to the submarine cable crossing corridor in the Strait of Belle Isle, water samples in the L’Anse
au Diable shoreline electrode site were highly oxygenated and had near pristine pH and clarity, but were
relatively poor in nutrients, similar to available historical data for the Strait and nearby regions.

Metals

Sea water samples from the proposed L’Anse au Diable shoreline electrode site collected in September 2010
and June 2011 had major ion concentrations which were similar to those obtained in and along the proposed
submarine cable crossing corridor (Table 10.5.7-9) (Sikumiut 2011a, b, c). Similar to samples from the Strait,
the majority of metals tested for were not detected in the L’Anse au Diable water samples (Table 10.5.7-10)
(Sikumiut 2011a). In these samples, neither chromium, cadmium, mercury nor arsenic were detected, although
the reportable detection limits for chromium, cadmium and arsenic were greater than their respective CCME
(2010) guideline values (Table 10.5.7-10) (Sikumiut 2011a). In contrast to samples from the Strait, selenium
was not detected at either of the four sample stations in L’Anse au Diable, while boron and strontium were
present in relatively low concentrations that were similar to those found in and along the submarine cable
crossing corridor (Table 10.5.7-10; Sikumiut 2011a).

Overall, in September 2010 and June 2011 the major ions in the L’Anse au Diable shoreline electrode site were
within normal background ranges, and the metals that were present were relatively low in concentration. Of
those metals with designated CCME (2010) guideline values (i.e., chromium, cadmium, mercury and arsenic),
none were detected at the reportable detection limit.

Petroleum Hydrocarbons

Similar to results from sampling in the Strait of Belle Isle, in September 2010 and June 2011 hydrocarbons (C6
to C32) were not detected in sea water samples from L’Anse au Diable (Table 10.5.7-11) (Sikumiut 2011a, b, c).
Additionally, neither benzene, ethylbenzene nor xylene were detected (Table 10.5.7-11) (Sikumiut 2011a).
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However, toluene was detected in the same concentration as samples from the Strait (0.001 mg/L), well below
the CCME (2010) guideline value of 0.215 mg/L (Table 10.5.7-11) (Sikumiut 2011a). This supports the
conclusion that waters off the east coast of Canada tend to have background petroleum residues well below
concentrations of petroleum-related substances known to be toxic or induce negative, sublethal effects to
marine life (Kiceniuk and Khan 1983).

Overall, waters in the proposed L'Anse au Diable shoreline electrode site were nearly pristine at the time of
sampling, with only toluene present in trace amounts.

Dowden’s Point Shoreline Electrode Site

For a detailed description of flow in Conception Bay, see Sections 10.5.2 to 10.6.4. In short, tidal currents in
Conception Bay tend to be weak, variable and cyclonic, with a persistent outflowing current near the eastern
shoreline of the outer bay (de Young and Sanderson 1995).

Temperature and Salinity

Sea surface temperatures in Conception Bay range from -0.5 to 19°C throughout the year, and near bottom
temperatures from -1.5 to 1°C (Figure 10.5.7-7; Table 10.5.7-12; Sikumiut 2010a; Parrish et al. 2009; Choe and
Deibel 2008; Richoux et al. 2004; de Young and Sanderson 1995 in Parrish 1998; Ostrom et al. 1997; Horne
1994). On average, the southern shore of Conception Bay, including the area around Dowden’s Point, has a sea
surface temperature several degrees warmer than the main body of the bay in the summer (Figure 10.5.7-7)
(Sikumiut 2010a). This may be a result of a generally shallower water depth in the southern portion of the bay
(de Young and Sanderson 1995). However, on average, this distinction in surface temperature is not apparent
during the remaining seasons of the year (Figure 10.5.7-7; Sikumiut 2010a).

Near surface water sampling in October 2010 at the Dowden’s Point shoreline electrode site yielded
temperatures that mostly fell within historical surficial values recorded throughout the year in Conception Bay
(e.g., Sikumiut 2010a; Parrish et al. 2009; Choe and Deibel 2008; Richoux et al. 2004; de Young and Sanderson
1995; Ostrom et al. 1997; Horne 1994), ranging from 8.32°C to 8.54°C (mean value of 8.39°C) (Table 10.5.7-5;
Sikumiut 2011a). However, temperatures from Dowden’s Point were outside the range (1°C to 6°C) found by
Ostrom et al. (1997) in surface waters from the central portion of Conception Bay between late spring and
early summer 1990. Overall, sea surface water temperatures in the Dowden’s Point shoreline electrode site
were considered normal and within historical surficial values for the region.

Throughout the year, salinity levels in Conception Bay have been found to range from 24.1 to 33.2 PSU within
the water column and at the sea surface (Table 10.5.7-12; Parrish et al. 2009; Choe and Deibel 2008; Richoux
et al. 2004; de Young and Sanderson 1995; Ostrom et al. 1997), and from 32.1 to 34 PSU near the bottom of
the water column (Table 10.5.7-12; Richoux et al. 2004; Ostrom et al. 1997). Contrary to the Strait of Belle Isle,
salinity levels in Conception Bay were not found to increase during any particular season of the year
(Table 10.5.7-12).
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Temperature, Salinity and Nitrate of Sea Water from Conception Bay, Newfoundland

Location Temperature (°C) Salinity (PSU) Nitrate (mg/L) Reference
Cc?nceptlon BaY (15 Days in mid — Surface: -1.5 (winter) Sikumiut
winter, fall, spring and summer to 19 (summer) — — (2010a)
2009) 02
. — Water Column: -1.5 to .
Conception Bay (Southern Shore; 15.9 5318 . Parrish et
March 1996 to August 1998) ' ) al. (2009)
— Below 150 m: <0
Conception Bay (Southern Shore;
47°32.2'N, 53°07.9'W; Monthly — Near surface: -1.5 to Choe and
sampling from 3 July 2002 to 16.6 31.1t033.2 — Deibel
12 June 2003, except during — Below 150 m: <0 (2008)
winter)
c ion Bav (South Shore: — Surface: 24.1 to
oncept'lon ay ?Ut ErNSNOTE; 1 _ surface: -0.5 to 16.0 33.0 .
47°30.5'N, 53°07.5'W to . Richoux et
47°32.5'N, 53°07.0'W; December | ~ Near Bottom (240 m): | — Near Bottom al. (2004)
1998 to November 2000) -1.0t0 0.0 (240 m): 32.1to
34.0
Conception Bay (Several sample Parrish
periods per year from 1988 to -1.6to 17 31to032.5 — (1998)
1991)?
— Surface: ~31.5to | — Surface: ~0 to
. — Surface: ~-1to 12 32.5 0.062
Conception Bay (Southern Shore;
23 March to 30 August 1990) — Near Bottom — Near Bottom — Near Bottom
(~200 m): ~-1.5t0 -1 (~200 m): ~33.0 (~200 m):
to 33.5 ~0.341t00.713 Ostrom et
— Surface: ~32.1to | — Surface: ~0 to al. (1997)
. — Surface: ~1to 6 325 0.0062
Conception Bay (Central; 1 May to N
24 June 1990) — Near Bottom (~¥200 m): | — Near Bottom — Near Bottom
~-1.5to-1 (~200 m): ~32.9 (~200 m):
to0 33.2 ~0.3721t0 0.682
Conception Bay (North-western — Surface: 7to 11 _ _ Horne
Shore; 26 June to 15 July 1990) — Near bottom: 0to 1 (1994)

Note: PSU = practical salinity units.
Sample depths and dates provided where available.
~ = approximately.
— =no data available.

@ de Young and Sanderson (1995).

Near surface salinity levels found in the Dowden’s Point in October 2010 were within historical ranges
recorded throughout all seasons of the year in the surface and water column in Conception Bay (e.g., Parrish et
al. 2009; Choe and Deibel 2008; Richoux et al. 2004; de Young and Sanderson 1995; Ostrom et al. 1997),
ranging from 28.7 to 29.5%o (mean of 29.18%o) near the surface (Table 10.5.7-5) (Sikumiut 2011a). However,
the highest salinity levels found throughout the water column at Dowden’s Point (up to 32%0) were slightly
lower than those found near the bottom in nearby locations in Conception Bay (e.g., Richoux et al. 2004;
Ostrom et al. 1997). This difference was likely due to differences in water depth. Overall, while slightly lower
than in and along the proposed submarine cable crossing corridor and the L'Anse au Diable shoreline electrode
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site, salinity levels in the Dowden’s Point shoreline electrode site in the fall of 2010 were considered normal,
and were similar to reported historical values for near surface and water column values in Conception Bay.

While slight temperature and salinity gradients were observed near the surface in the CTD profiles collected by
Sikumiut (2011a), similar to CTD profiles collected in L’Anse au Diable, there were no clearly defined
thermoclines or haloclines present at Dowden’s Point. This may be due to the influence of freshwater in the
surface waters, along with the shallow water column depth and continual mixing from wind, wave and tidal
forces at this site.

Nutrients

Water samples examined by Ostrom et al. (1997) in the southern and central portions of Conception Bay in
spring and summer 1990 indicated low nitrate concentrations, with 0 to 0.062 mg/L detected at the surface,
and 0.341 to 0.713 mg/L detected near the bottom of the water column (Table 10.5.7-12).

Near surface sampling at Dowden’s Point in October 2010 did not detect the presence of nitrate, nitrite,
nitrogen (in the form of ammonia nitrogen), or phosphorous in near surface water samples (Table 10.5.7-6)
(Sikumiut 2011a). This is expected given the high variability in nutrient values caused by physical conditions
and biological activity at this location. These results are comparable with those of Sikumiut (2011a) at the
L’Anse au Diable shoreline electrode site in September 2010, and with the results of Drinkwater and Harding
(2001) for the Labrador Shelf in September 1985. Similar to the proposed submarine cable crossing corridor
and L’Anse au Diable shoreline electrode site, orthophosphate was detected in low concentrations in
Dowden’s Point, at 0.01 mg/L (Table 10.5.7-6) (Sikumiut 201143, b, c).

Near surface waters in the Dowden’s Point shoreline electrode site in fall 2010 were highly oxygenated, with
DO concentrations ranging from 10.01 to 11.84 mg/L (mean of 10.70 mg/L) (Table 10.5.7-5) (Sikumiut 2011a).
The water column at Dowden’s Point was also supersaturated, with DO saturation levels from 104.1 to 111.1%
(mean of 108.1%) (Table 10.5.7-5) (Sikumiut 2011a). The ORP levels from near surface samples at Dowden’s
Point fell within the optimal range for fish health (Ozone Solutions 2010, internet site), with a mean value of
238.9 mV (Table 10.5.7-5) (Sikumiut 2011a), indicating the waters in this location are generally of high quality.
Overall, mean DO concentration and saturation, and ORP levels were slightly greater in the Dowden’s Point
shoreline electrode site than either the submarine cable crossing corridor or the L’Anse au Diable shoreline
electrode site.

The sea water sampling in Dowden’s Point in fall 2010 resulted in pH values that were slightly alkaline and
similar to those found in the Strait of Belle Isle and at L’Anse au Diable (Table 10.5.7-5) (Sikumiut 2011a, b, c).
The mean pH value near the surface was 7.80 in Dowden’s Point, well within the CCME (2010) guideline range
of 7.0 to 8.7 (Table 10.5.7-5) (Sikumiut 2011a).

Turbidity was not detected in near surface water samples from the Dowden’s Point shoreline electrode site in
October 2010 (Table 10.5.7-5) (Sikumiut 2011a). However, TSS levels were found to be somewhat greater than
those from surficial sampling in the Strait of Belle Isle and L'Anse au Diable sites (Sikumiut 2011a, b, c), with a
mean value of 2.00 mg/L (Table 10.5.7-5) (Sikumiut 2011a). These results appear contradictory, as turbidity, or
lack of water clarity, is positively correlated with TSS levels. Essentially, turbidity is an indicator of the light
scattering properties of water and is directly dependent on the amount, size and composition of suspended
solids (National Land and Water Resources Audit Advisory Council 2008, internet site). Therefore, greater TSS
levels should directly result in greater turbidity levels. As such it is likely that there was an instrument error.
Nevertheless, based on the TSS levels, water clarity was high in Dowden’s Point at the time of sampling.

Overall, similar to the submarine cable crossing corridor and the L’Anse au Diable shoreline electrode site,
water samples in the Dowden’s Point shoreline electrode site were highly oxygenated and had near pristine pH
and clarity, but were relatively poor in nutrients at the time of sampling, similar to available historical data for
Conception Bay and nearby regions.
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Metals

Sea water samples from the Dowden’s Point shoreline electrode site in October 2010 resulted in major ion
concentrations which were similar to those found at both the submarine cable crossing corridor and the L’Anse
au Diable shoreline electrode site in September 2010 and June 2011 (Table 10.5.7-9) (Sikumiut 2011a, b, c).
The majority of metals tested for were not detected in Dowden’s Point (Table 10.5.7-10) (Sikumiut 2011a).
Neither chromium, cadmium nor arsenic were detected in water samples from Dowden’s Point, although the
reportable detection limits for these metals were greater than their respective CCME (2010) guideline values
(Table 10.5.7-10) (Sikumiut 2011a). Mercury was detected at two of four stations in Dowden’s Point at a mean
value of 0.022 pg/L, which exceeds the CCME (2010) guideline of 0.016 pg/L (Table 10.5.7-10) (Sikumiut
2011a). The source of the mercury at this location is not known. Selenium was not detected in Dowden’s Point,
while boron and strontium were present in relatively low concentrations (Table 10.5.7-10) (Sikumiut 20113, b,
c).

Overall, in October 2010 the major ions in the Dowden’s Point shoreline electrode site were presumed to be
within normal background ranges, and the metals that were found were present in relatively low
concentrations. Of those metals with designated CCME (2010) guideline values (i.e., chromium, cadmium,
mercury and arsenic), only mercury was detected at two of four stations, and its concentration only slightly
exceeded the CCME guideline value.

Petroleum Hydrocarbons

Comparable to the Strait of Belle Isle and L’Anse au Diable (Sikumiut 2011a, b, c), hydrocarbons (C6 to C32)
were not detected in samples from Dowden’s Point in October 2010 (Table 10.5.7-11) (Sikumiut 2011a).
Neither benzene, ethylbenzene nor xylene were detected in these samples (Table 10.5.7-11) (Sikumiut 2011a).
Toluene was detected in trace amounts at one of four stations in Dowden’s Point, at a concentration of
0.001 mg/L which is well below the CCME (2010) guideline value of 0.215 mg/L (Table 10.5.7-11) (Sikumiut
2011a). As above, this is comparable with the conclusion of Kiceniuk and Khan (1983) that eastern Canadian
waters tend to have background petroleum residues well below concentrations of petroleum-related
substances known to be toxic or induce negative, sublethal effects to marine life.

Overall, waters in the Dowden’s Point shoreline electrode site were nearly pristine at the time of sampling,
with only toluene detectable at a single station.

10.5.8 Marine Fish and Fish Habitat

Marine fish habitat is defined as the place where marine fish live, and includes all living and non-living factors
or conditions of the surrounding environment such as the physical and chemical characteristics of the sea
water column and bottom substrate, and biological components including plankton, macroalgae, and benthic
fauna, defined as invertebrates living either in or on the bottom substrate.

Marine “fish” are defined here to include fishery-targeted invertebrates and fishes (e.g., Chlamys islandica
(Icelandic scallops), Gadus morhua (Atlantic cod)), non-fishery-targeted fishes (e.g., Myoxocephalus sp.
(sculpins), Microgadus tomcod (tomcod)), and invertebrate and fish Species of Special Conservation Concern
(e.g., Anarhichas spp. (wolffishes)).

As suggested by Kelly et al. (2009), a system for classifying and quantifying coastal marine fish habitat which
may be impacted as a result of various industrial developments (i.e., potential to cause a Harmful Alteration,
Disruption or Destruction (HADD)), representative species were chosen based on the following: (i) they directly
or indirectly support an existing (or potential) Aboriginal, commercial, or recreational fishery; (ii) they are listed
as a species at risk under the SARA / NLESA; or; (iii) they are being assessed by COSEWIC. The representative
species approach was used to provide a focus for the description of the existing environment.
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10.5.8.1 Study Area

Figure 10.5.7-1 in Section 10.5.7 shows the Project components (i.e., submarine cable crossing corridor; L'Anse
au Diable shoreline electrode site; Dowden’s Point shoreline electrode site) in relation to the Strait of Belle Isle
and Conception Bay. The Strait of Belle Isle Area is identical to the study area used in Marine Fish and Fish
Habitat in the Strait of Belle Isle: Information Review and Compilation (Sikumiut 2010a). It extends from the
north-eastern Gulf of St. Lawrence (about 75 km south-west of the submarine cable crossing corridor) to the
eastern end of the Strait of Belle Isle (about 75 km north-east of L’Anse au Diable) (Figure 10.5.8-1). The
Dowden’s Point Area includes the Marine Environment occurring within a 5 km radius of Dowden’s Point
(Figure 10.5.8-2). The Strait of Belle Isle Area and Dowden’s Point Area together constitute the Study Area for
marine fish and fish habitat.

10.5.8.2 Information Sources and Data Collection

e Marine Water and Sediment Survey - Strait of Belle Isle Submarine Cable Crossing Corridors (Sikumiut 2011c):
A 2010 vessel-based marine sampling survey was conducted to collect information on existing water and
sediment quality and benthic invertebrates along the initially proposed submarine cable corridors.

e Strait of Belle Isle Corridor Segment: Marine Water, Sediment, Benthos and Habitat Survey Supplementary
Report (Sikumiut 2011b): A 2011 marine vessel-based survey of the marine habitat for the corridor
segment to Shoal Cove. Marine water, sediment and benthic samples were also collected from within this
same corridor segment and the results of these surveys are provided.

e Marine Water, Sediment, Benthos and Nearshore Habitat Surveys: Potential Electrode Sites
(Sikumiut 2011a): A 2010 marine sampling survey to collect information on water and sediment quality,
and benthic invertebrates. It also included a bathymetric survey and video survey to identify substrate,
macroflora and macrofauna distribution and backshore characteristics at two proposed shoreline
electrode sites at L’Anse au Diable and Dowden’s Point.

e Marine Flora, Fauna and Habitat Survey — Strait of Belle Isle Submarine Cable Crossing Corridors, 2008 and
2009 (AMEC 2010b): A marine survey field program was conducted in 2008 and 2009 to gather detailed
information on marine habitats, flora and fauna along the initially proposed submarine cable crossing
corridors in the Strait of Belle Isle. A 2008 vessel-based survey was carried out using a drop-video camera
system, and resulted in seafloor video coverage over approximately 52 km (85%) of the two identified
initial corridors. A 2009 dive survey in the shallow inshore area on the Newfoundland side covered an
additional 2.8 km. The video collected was subsequently reviewed and analysed in detail to identify,
classify and map the type, occurrence / abundance and distributions of marine habitat (substrate),
macroflora and macrofauna within the initial submarine cable crossing corridors. A shoreline and intertidal
survey was also conducted at four potential cable landing sites on the Labrador and Newfoundland sides of
the Strait. AMEC (2011a), Marine Flora, Fauna and Habitat Survey: Strait of Belle Isle Supplementary
Report, presents an “extraction” of the relevant data from the 2008-09 marine surveys that fall within
proposed single corridor and provides a summary overview of the information.

e Marine Habitats in the Strait of Belle Isle: Interpretation of 2007 Geophysical (Sonar) Survey Information for
the Submarine Cable Crossing Corridors (Fugro Jacques GeoSurveys Inc. 2010): Nalcor has collected
detailed information on bathymetry and substrate characteristics within the proposed submarine cable
crossing corridors, including through side-scan sonar, multi-beam and sub-bottom profile surveys in 2007.
This study presents a detailed analysis and interpretation of these geophysical survey data to identify and
classify the seafloor marine habitats (substrate types and water depths) within the two initial corridors,
also using the 2008 and 2009 marine video survey information (AMEC 2010b) to guide and inform the
analysis. This study supplements the marine flora, fauna and habitat study (AMEC 2010b) by providing
complete marine habitat analysis coverage for the two initial submarine cable corridors. Fugro Jacques
GeoSurveys Inc. (2011), Marine Habitats in the Strait of Belle Isle: Interpretation of 2007 Geophysical
(Sonar) Survey Information Supplementary Report, presents an “extraction” of the relevant data from the
information from the 2007 marine geophysical surveys and associated interpretation and analyses that fall
within the proposed single corridor and provides a summary overview of the information.
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e Marine Fish and Fish Habitat in the Strait of Belle Isle: Information Review and Compilation (Sikumiut
2010a): This study involved the identification, compilation, review and presentation of existing and
available information on marine fish and fish habitat in the Strait of Belle Isle. This includes information on
the physical environment / marine habitats (climate, wind, bathymetry, water temperature and salinity,
currents, tides, wave, icebergs and sea ice, and surficial geology) and the biological environment (plankton,
benthic invertebrates, algae and fish species presence, abundance and distribution). The report
supplements Nalcor’s marine surveys in the Strait of Belle Isle.

e Marine Fisheries in the Strait of Belle Isle (Canning & Pitt Associates Inc. (Canning & Pitt) 2010): A study of
marine fishing activity in the area of the Project’s submarine cable crossing of the Strait of Belle Isle, based
on the compilation and analysis of existing and available datasets, the literature and interviews. The report
describes relevant fisheries activities (1989 to 2008) for the wider Strait of Belle Isle area (Northwest
Atlantic Fisheries Organization Unit Area 4Ra) and the focuses on current local fisheries near the
submarine cable crossing of the Strait of Belle Isle. In addition to existing fisheries statistical data from
DFO, the report also includes the results of consultations with fisheries from communities on both sides of
the Strait, as well as discussions with relevant governmental and industry representatives.

Marine Fish and Fish Habitat in the Strait of Belle Isle: Information Review and Compilation by Sikumiut (2010a)
is cited extensively in this section. The numerous information sources used in Sikumiut (2010a) are provided in
Section 2.2.1 of that report. The major sources of information used in Sikumiut (2010a) include the Gulf of
St. Lawrence Integrated Management Initiative, the Community-based Coastal Resource Inventory (CCRI), and
the DFO research vessel survey and sentinel fisheries databases. All three of these information sources are the
responsibility of DFO. Details on Gulf of St. Lawrence Integrated Management Initiative, CCRI and the DFO
research survey and sentinel fisheries databases are provided in Section 3.1 of Sikumiut (2010a).

Literature sources for SSCC included SARA recovery strategies and management plans, COSEWIC assessment
and status reports, primary literature and DFO documents. Websites included those for the SARA (SARA 2011,
internet site), the NLESA (GNL 2011, internet site), and the COSEWIC (COSEWIC 2011, internet site).

Other information sources used in this existing environment section include the primary scientific literature,
gray literature (e.g., consultant’s reports, government documents), other government databases, and relevant
web sites.

Sea Water and Bottom Substrate
Strait of Belle Isle Area

Methodologies for the collection of physical and chemical sea water data in the Strait of Belle Isle Area are
described in Section 10.5.7 of this EIS, including details of the September 2010 and June 2011 sea water
sampling (Sikumiut 2011b, c).

Recent geo-referenced bottom substrate surveys have been conducted in the Strait of Belle Isle Area using
side-scan sonar, sub-bottom profiler and regional multibeam echosounder in 2007 (Fugro Jacques GeoSurveys
Inc. 2010), drop video camera in 2008 (AMEC 2010b), and diver-mediated video camera in 2009 (AMEC 2010b).
Sediment sampling using a Van Veen grab sampler was conducted in the Strait of Belle Isle Area in
October 2010 and June 2011 (Sikumiut 2011b, c).
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The 2007 geophysical surveys (Fugro Jacques GeoSurveys Inc. 2010) examined an estimated area of 28 km? in
the Strait of Belle Isle Area (Figure 10.5.8-3). Potential submarine cable crossing corridors were initially
identified using a multibeam echosounder, after which detailed geophysical surveys of two 500 m wide
corridors were conducted using a side-scan sonar, sub-bottom profiler and regional multibeam echosounder to
further investigate and characterize the bathymetric and bottom surficial geological conditions. The side scan
sonar imagery was reviewed, interpreted and analyzed using the results of the 2008 drop video camera habitat
survey (AMEC 2010b) to guide and inform the interpretation (i.e., groundtruthing). Data collected during the
Fugro Jacques GeoSurveys Inc. (2010) and AMEC (2010b) surveys were used to identify and categorize the
substrate into five substrate and six water depth classes, resulting in detailed substrate mapping at a 1:10,000
scale. Details of the geophysical surveys and associated analyses are available in Fugro Jacques GeoSurveys Inc.
(2010). In 2011, the data were re-analyzed to provide substrate class distribution summary statistics for only
those surveyed areas within the proposed submarine cable crossing corridor (Fugro Jacques GeoSurveys Inc.
2011).

The October 2008 drop video camera survey collected information from approximately 52 km of bottom
substrate in the Strait of Belle Isle Area, 14 km of which are located within the proposed submarine cable
crossing corridor (Figure 10.5.8-4). The drop video camera system was operated from a longliner and
suspended about 1.5 m above the substrate, resulting in an approximate 5 m wide field of view.
Georeferencing of the video recording was done using the GPS aboard the longliner.

In September 2009, a diver-mediated video camera habitat survey was conducted for 2.8 km of nearshore
bottom substrate at Mistaken Cove and Yankee Point on the Newfoundland side of the Strait of Belle Isle
(Figure 10.5.8-4). The approximate width of the field of view for the diver-mediated survey was 2 m. None of
the diver-mediated video camera survey was conducted within the proposed submarine cable crossing
corridor. The video recorded during the 2008 and 2009 surveys was viewed and analyzed for bottom substrate
characterization data using a method employed during standard DFO marine fish habitat characterization
(Kelly et al. 2009). More methodology details related to the 2008 drop video camera and 2009 diver-mediated
video camera habitat surveys are available in AMEC (2010b).

In June 2011, a 2011 marine vessel-based survey of the marine habitat for the corridor segment to Shoal Cove
was conducted (Figure 10.5.8-4) (Sikumiut 2011b). A total of 13 km of linear coverage was obtained using drop
camera habitat survey methods similar to AMEC (2010b). Habitat characterization similarly followed the
methods presented in Kelly et al. (2009). With this additional coverage collected in 2011, the total linear
coverage within the corridor is approximately 27 km which is >75% of the corridor length within the Strait of
Belle Isle.

In October 2010 and June 2011, surficial sediment sampling using a stainless steel 30 cm x 30 cm Van Veen
grab sampler was attempted at 21 deepwater stations in the Strait of Belle Isle Area, 18 of which occur within
the proposed submarine cable crossing corridor (Sikumiut 2011b, c) (Figure 10.5.8-5). Selection of the
sediment sampling stations in 2010, was based on data collected during previous bottom substrate surveys in
2007, 2008 and 2009 (AMEC 2010b; Fugro Jacques GeoSurveys Inc. 2010). 2011 sampling also used Sikumiut
(2011b) drop camera habitat survey to inform site selection. Surficial sediment samples were successfully
collected at 7 of the 14 stations, all of which occur either within or near the proposed submarine cable crossing
corridor. The sediment samples were analysed for particle size, trace elements (major ions and metals),
petroleum hydrocarbons, total organic carbon and moisture by a certified laboratory (Sikumiut 2011b, c).
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Other data presented in Sikumiut (2010a) that pertains to physical and chemical aspects of the bottom
substrate in the Strait of Belle Isle Area were obtained from the review of primary and gray literature, and
various databases (e.g., DFO RoxAnn System (echosounder) data (Jacques Whitford 2000b), EC’s Atlantic
Sensitivity Mapping Program (aerial reconnaissance) (EC 1999, 1998), and the CCRI database (Labrador Straits
Development Association (LSDA) 2002; Nordic Economic Development Corporation (NEDC) 2001; Red Ochre
Regional Board (RORB) 2001). The DFO RoxAnn System is an acoustic survey tool used in the systematic
mapping of marine benthic habitat and biological communities. The qualitative Traditional Ecological
Knowledge (TEK) data of the CCRI database were collected through interviews with people having direct
knowledge of the area, primarily fishers. More details on these databases are provided in Section 3.1.2 of
Sikumiut (2010a).

Methodologies for the collection of physical and chemical sea water data in the vicinities of the proposed
shoreline electrode sites at L’Anse au Diable and Dowden’s Point are described in Section 10.5.7 of this EIS,
including details of the October 2010 sea water sampling (Sikumiut 2011a). The physical and chemical surficial
sediment data most relevant to the proposed shoreline electrode sites were also collected in October 2010
(Sikumiut 2011a).

L’Anse au Diable

The marine habitat survey conducted at L’Anse au Diable included a shoreline survey (i.e., backshore and
intertidal zone), surficial sediment sampling, and a drop video camera survey. The sediment sampling was
conducted with a Van Veen grab sampler at eight shallow water stations with water depths ranging from
<0.5 m to 6 m (Sikumiut 2011a) (Figure 10.5.8-6). The surficial sediment samples collected were analyzed for
particle size, available elements, available metals, petroleum hydrocarbons, total organic carbon and moisture
by a certified laboratory (Maxxam Analytics) (Sikumiut 2011a). The shoreline survey and analysis of the drop
video camera survey information were completed using methodology employed by DFO for marine fish habitat
characterization (Kelly et al. 2009). The proposed electrode site at L’Anse au Diable occurs within the Strait of
Belle Isle Area, hence physical and chemical bottom substrate data collection methodology already described
for the Strait of Belle Isle Area also applies to L'Anse au Diable (Sikumiut 2011c).

Other data pertaining to the bottom substrate sediments at the proposed shoreline electrode site at L'Anse au
Diable were obtained from the CCRI database (LSDA 2002), and through review of primary and gray literature.

Dowden’s Point Area

A shoreline survey and drop video camera habitat survey were conducted at the proposed Dowden’s Point
shoreline electrode site. The approximate dimensions of the drop video camera survey area at Dowden’s Point
were 250 m x 150 m (Figure 10.5.8-7). The Dowden’s Point shoreline survey and analysis of the drop video
camera habitat survey information were conducted using methodology employed by DFO for marine fish
habitat characterization (Kelly et al. 2009). Sediment sampling at Dowden’s Point was unsuccessful due to the
coarse nature of the bottom substrate (Sikumiut 2011a). More details of the 2010 surveys at the proposed
shoreline electrode sites are available in Sikumiut (2011a).

Other data pertaining to the bottom substrate sediments in the Dowden’s Point Area were collected from the
CCRI database (Capitol Coast Development Alliance (CCDA) 2001), and through review of primary and gray
literature.
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Plankton
Strait of Belle Isle Area

The description of plankton in the Strait of Belle Isle Area is based primarily on information provided in
Sikumiut (2010a). Data used in Sikumiut (2010a) were collected from the primary literature, government
documents and the DFO remote sensing operational database (DFO 2011, internet site).

L’Anse au Diable

The description of plankton in the vicinity of the proposed L’Anse au Diable shoreline electrode site is based
primarily on information provided in Sikumiut (2010a). Data used in Sikumiut (2010a) were collected from the
primary literature, government documents and the DFO remote sensing operational database (DFO 2011,
internet site).

Dowden’s Point Area

Data relating to plankton in the Dowden’s Point Area were collected from the primary literature, government
documents and the DFO remote sensing operational database (DFO 2011, internet site).

Macroalgae
Strait of Belle Isle Area

Information on macroalgae in the Strait of Belle Isle Area is based primarily on information provided in
Sikumiut (2010a). Data used in Sikumiut (2010a) were primarily from the 2008 and 2009 video camera habitat
surveys in the Strait of Belle Isle (AMEC 2010b). The video information collected during both surveys was
viewed and analyzed for macroalgal occurrence data using methodology employed by DFO for marine fish
habitat characterization (Kelly et al. 2009). Sikumiut (2011b) also reports the macroalgal occurrence data
observed during the drop-camera survey and analyzed using Kelly et al. (2009). Other macroalgal data relevant
to the Strait of Belle Isle Area were collected through the review of primary and gray literature, and from the
CCRI database (LSDA 2002; NEDC 2001; RORB 2001).

L’Anse au Diable

Description of macroalgae occurring at the proposed L'Anse au Diable shoreline electrode site is based
primarily on the October 2010 survey at the site. Macroalgal data were collected by shoreline surveying, by
surficial sediment sampling with a Van Veen grab sampler, and by drop video camera habitat surveying
(Sikumiut 2011a). The shoreline survey and video analysis were completed using methodology employed by
DFO for marine fish habitat characterization (Kelly et al. 2009). Other macroalgal data relevant to the proposed
L’Anse au Diable shoreline electrode site were collected through review of primary and other publicly available
literature, and from the CCRI database (LSDA 2002).

Dowden’s Point Area

Information on macroalgae occurring at the proposed Dowden’s Point shoreline electrode site is based
primarily on the October 2010 surveys at the site. Macroalgal data were collected by shoreline surveying and
by drop video camera habitat surveying (Sikumiut 2011a). Surficial sediment sampling at Dowden’s Point was
unsuccessful due to the coarse nature of the bottom substrate (Sikumiut 2011a). The shoreline survey and
video analysis were completed using methodology employed by DFO for marine fish habitat characterization
(Kelly et al. 2009). Other macroalgal data relevant to the Dowden’s Point Area were collected through review
of primary and gray literature, and from the CCRI database (CCDA 2001).
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Benthic Fauna
Strait of Belle Isle Area

The most relevant benthic fauna data for the Strait of Belle Isle Area were collected using field survey methods
that include video recording of substrate (AMEC 2010b), bottom sampling with a grab sampler (Sikumiut
2011b, c), and trawling during DFO research surveys (Sikumiut 2010a). Infaunal information was collected
during both drop and diver-mediated video camera habitat surveys in the Strait of Belle Isle Area in 2008 and
2009 (AMEC 2010b). The video information was analyzed for infaunal occurrence data using methodology
employed by DFO for marine fish habitat characterization (Kelly et al. 2009).

The Van Veen grab sampling for benthic fauna in the Strait of Belle Isle Area was successful at 16 of the
21 stations where sampling was attempted in October 2010 and June 2011 (Figure 10.5.8-5). The collected
fauna were sorted and identified to the lowest practical taxonomic level, followed by the calculation of benthic
community indicators (indices) (Sikumiut 2011b, c). Specifics of the DFO research survey methodology are
included in Section 3.1.3 of Sikumiut (2010a).

Other benthic fauna data for the Strait of Belle Isle Area were obtained from the CCRI database (LSDA 2002;
NEDC 2001; RORB 2001), from review of primary and gray literature, and through personal communications.

L’Anse au Diable

Benthic fauna data at the proposed L'Anse au Diable shoreline electrode site were collected in October 2010
(Sikumiut 2011a). Benthic samples were collected at eight stations in water depths ranging from <0.5 m to
6.0 m (Figure 10.5.8-6) (Sikumiut 2011a). In addition, a drop video camera habitat survey was conducted at the
site (Figure 10.5.8-6), and the video was subsequently analyzed for benthic fauna using methodology
employed by DFO for marine fish habitat characterization (Kelly et al. 2009).

Other data pertaining to benthic fauna occurring in the vicinity of the proposed L’Anse au Diable electrode site
were obtained from the CCRI database (LSDA 2002).

Dowden’s Point Area

Benthic fauna data related to the proposed Dowden’s Point shoreline electrode site were collected in
October 2010 using a drop video camera habitat survey (Figure 10.5.8-7) (Sikumiut 2011a). The video was
subsequently analyzed for benthic fauna using methodology employed by DFO for marine fish habitat
characterization (Kelly et al. 2009).

Other data pertaining to benthic fauna occurring in the Dowden’s Point Area were obtained from the CCRI
database (CCDA 2001) and consultants’ reports.

Marine Fish
Fishery-Targeted Invertebrates
Strait of Belle Isle Area

The information required to identify the fishery-targeted invertebrate species in the Strait of Belle Isle Area
was obtained from Canning & Pitt (2010). Canning & Pitt (2010) used available commercial fishery landings
data from the DFO as well as information gathered during consultations with representatives of commercial
fishers in the Strait of Belle Isle Area. Details on these methods are available in Section 1.3 of Canning & Pitt
(2010).

Information related to the identified fishery-targeted invertebrate species that occur in the Strait of Belle Isle
Area was obtained primarily from Sikumiut (2010a). Sikumiut (2010a) used various data sources, including DFO
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research vessel surveys, DFO sentinel fisheries, and the CCRI database. Specifics of the methodologies used
during DFO research surveys and sentinel fisheries are described in Section 3.1.3 of Sikumiut (2010a). The
qualitative CCRI TEK data were obtained from the portions of the CCRI database relating to the Strait of Belle
Isle Area (LSDA 2002; NEDC 2001; RORB 2001).

Occurrence data relating to fishery-targeted invertebrates in the Strait of Belle Isle Area were also obtained
from AMEC (2010b) and Sikumiut (2011c). The recordings of the October 2008 drop video camera survey,
September 2009 diver-mediated video camera survey and the June 2011 drop camera survey were viewed and
analyzed to collect data on benthic invertebrates using methodology employed for standard DFO marine fish
habitat characterization (Kelly et al. 2009). Details of the surveys are available in AMEC (2010b) and Sikumiut
(2011c¢).

Other data pertaining to fishery-targeted invertebrates in the Strait of Belle Isle Area were obtained through
literature review, personal communications, and from the CCRI database (LSDA 2002; NEDC 2001; RORB 2001).

L’Anse au Diable

The information required to identify the fishery-targeted invertebrate species that occur in the vicinity of the
proposed L'Anse au Diable shoreline electrode site was obtained from Canning & Pitt (2010). Canning & Pitt
(2010) used available commercial fishery landings data from DFO as well as information gathered during
consultations with representatives of commercial fishers in the Strait of Belle Isle. More details of these
methods are available in Section 1.3 of Canning & Pitt (2010).

Information related to the identified fishery-targeted invertebrate species that occur in the vicinity of the
proposed L’Anse au Diable shoreline electrode site was obtained primarily from Sikumiut (2011a). These data
were collected by drop video camera habitat surveying and Van Veen grab sampling (see Figure 10.5.8-6). The
collected video information was analyzed for invertebrate occurrence data using methodology employed by
DFO for marine fish habitat characterization (Kelly et al. 2009). Other data related to occurrence of fishery-
targeted invertebrates at this site were obtained from the CCRI database (LSDA 2002).

Dowden’s Point Area

Information required to identify the fishery-targeted invertebrate species that occur in Dowden’s Point Area,
including the proposed Dowden’s Point shoreline electrode site were obtained from Section 15.6 Marine
Fisheries of this EIS. Canning & Pitt used available commercial fishery landings data from the DFO as well as
information gathered during consultations with representatives of commercial fishers in Conception Bay. More
details of these methods are available in Section 15.6 of this EIS.

Occurrence information related to the identified fishery-targeted invertebrate species at the proposed
Dowden’s Point shoreline electrode site was obtained primarily from Sikumiut (2011a). These data were
collected by drop video camera habitat surveying (Figure 10.5.8-7). The collected video information was
analyzed for invertebrate occurrence data using methodology employed by DFO for marine fish habitat
characterization (Kelly et al. 2009). Data were also obtained from the CCRI database (CCDA 2001).

Fishery-Targeted Fishes
Strait of Belle Isle Area

The information required to identify the fishery-targeted fishes in the Strait of Belle Isle Area was obtained
from Canning & Pitt (2010). Canning & Pitt (2010) used available commercial fishery landings data from the
DFO as well as information gathered during consultations with representatives of commercial fishers in the
Strait of Belle Isle Area. More details of these methods are available in Section 1.3 of Canning & Pitt (2010).

Information related to the identified fishery-targeted fish species that occur in the Strait of Belle Isle Area was
obtained primarily from Sikumiut (2010a). Sikumiut (2010a) used various data sources, including DFO research
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vessel surveys, DFO sentinel fisheries, and the CCRI database. Specifics of the methodologies used during DFO
research surveys and sentinel fisheries are described in Section 3.1.3 of Sikumiut (2010a). The qualitative CCRI
TEK data were obtained from the portions of the CCRI database relating to the Strait of Belle Isle Area (LSDA
2002; NEDC 2001; RORB 2001).

Occurrence data relating to fishery-targeted fishes in the Strait of Belle Isle Area were also obtained from
AMEC (2010b) and Sikumiut (2011c). The recordings of the October 2008 drop video camera survey September
2009 diver-mediated video camera survey and June 2011 drop camera survey were viewed and analyzed to
collect data on fishes using methodology employed for standard DFO marine fish habitat characterization
(Kelly et al. 2009). Details of the surveys are available in AMEC (2010b) and Sikumiut (2011c).

Other data pertaining to fishery-targeted fishes in the Strait of Belle Isle Area were obtained through literature
review, personal communications, and from the CCRI database (LSDA 2002; NEDC 2001; RORB 2001).

L’Anse au Diable

The information required to identify the fishery-targeted fishes that occur in the vicinity of the proposed
L’Anse au Diable shoreline electrode site was obtained from Canning & Pitt (2010). Canning & Pitt (2010) used
available commercial fishery landings data from DFO as well as information gathered during consultations with
representatives of commercial fishers in the Strait of Belle Isle. More details of these methods are available in
Section 1.3 of Canning & Pitt (2010).

Information related to the identified fishery-targeted fish species that occur in the vicinity of the proposed
L'Anse au Diable shoreline electrode site was primarily obtained from Sikumiut (2011a). These data were
collected by drop video camera habitat surveying and Van Veen grab sampling (Figure 10.5.8-6). The collected
video information was analyzed for fish occurrence data using methodology employed by DFO for marine fish
habitat characterization (Kelly et al. 2009). Other data related to occurrence of fishery-targeted fishes at this
site were obtained from the CCRI database (LSDA 2002).

Dowden’s Point Area

Information required to identify the fishery-targeted fishes that occur in the Dowden’s Point Area were
obtained from Section 15.6 Marine Fisheries of this EIS. Canning & Pitt (2010) used available commercial
fishery landings data from DFO as well as information gathered during consultations with representatives of
commercial fishers in Conception Bay. More details of these methods are available in Section 15.6 of this EIS.

Occurrence information related to the identified fishery-targeted fishes at the proposed Dowden’s Point
shoreline electrode site was obtained primarily from Sikumiut (2011a). These data were collected by drop
video camera habitat surveying (Figure 10.5.8-7). The collected video information was analyzed for fish
occurrence data using methodology employed by DFO for marine fish habitat characterization (Kelly et al.
2009). Data were also obtained from the CCRI database (CCDA 2001).

Non-Fishery-Targeted Fishes
Strait of Belle Isle Area

Information related to the non-fishery-targeted fishes that occur in the Strait of Belle Isle Area was obtained
primarily from Sikumiut (2010a). Sikumiut (2010a) used various data sources, including DFO research vessel
surveys, and the CCRI. Specifics of the methodologies used during DFO research surveys and sentinel fisheries
are described in Section 3.1.3 of Sikumiut (2010a). The qualitative CCRI TEK were obtained specifically from the
parts of the CCRI database relating to the Strait of Belle Isle Area (LSDA 2002; NEDC 2001; RORB 2001).

Other occurrence data relating to non-fishery-targeted fishes in the Strait of Belle Isle Area were obtained
from AMEC (2010b) and Sikumiut (2011c). Data were collected using drop and diver-mediated video camera
survey techniques in 2008, 2009 and 2011. The video collected during both surveys was viewed and analyzed
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for biota occurrence using methodology employed for standard DFO characterization of fish habitat (Kelly et al.
2009). Other data pertaining to non-fishery-targeted fishes in the Strait of Belle Isle Area were obtained
through literature review and personal communications.

L’Anse au Diable

Information related to non-fishery-targeted fishes that occur in the vicinity of the proposed L’Anse au Diable
shoreline electrode site was obtained primarily from Sikumiut (2011a). These data were collected by drop
video camera habitat surveying (Figure 10.5.8-6). The collected video information was analyzed for fish
occurrence data using methodology employed by DFO for marine fish habitat characterization (Kelly et al.
2009). Other data related to occurrence of non-fishery-targeted fishes at this site were obtained from the CCRI
database (LSDA 2002).

Dowden’s Point Area

Occurrence information related to non-fishery-targeted fishes at the proposed Dowden’s Point shoreline
electrode site was obtained primarily from Sikumiut (2011a). These data were collected by drop video camera
habitat surveying (see Figure 10.5.8-7). The collected video information was analyzed for fish occurrence data
using methodology employed by DFO for marine fish habitat characterization (Kelly et al. 2009). Other data
related to non-fishery-targeted fishes in the Dowden’s Point Area were obtained from the CCRI database
(CCDA 2001).

Species of Special Conservation Concern

Data relevant to marine fish SSCC that potentially occur in the Study Area were obtained primarily through
literature review and from government websites, augmented by data collected during the field programs, as
appropriate.

AEK has been collected from consultation initiatives with Aboriginal groups in the Study Area (a summary of all
Aboriginal consultation initiatives conducted for the Project can be found in Chapter 7 of the EIS). Sources of
AEK include, but are not limited to, land use surveys and interviews, reviews of existing published and
unpublished literature and through the provision of information to Nalcor by an the Aboriginal group or
organization.

LEK was collected from consultation initiatives with various communities (a summary of all consultation with
public stakeholders can be found in Chapter 8 of the EIS) including open houses, correspondence, a general
literature and media search, etc.

10.5.8.3 Description of Marine Fish and Fish Habitat
Sea Water and Bottom Substrate
Strait of Belle Isle Area

Detailed physical and chemical characteristics of sea water in the Strait of Belle Isle Area are described in
Section 10.5.7 on Marine Water Quality, including the results of the September 2010 and June 2011 sea water
sampling in the Strait of Belle Isle (Sikumiut 2011b, c). Overall, the existing water quality in the Strait of Belle
Isle Area is nearly pristine, with the exception of a small number of isolated coastal sites. Temperature, salinity,
nutrient and pH levels are within historical and acceptable limits, oxygenation and water clarity are high, and
metal and petroleum hydrocarbon concentrations are low.

During the past 35 years, there has been considerable investigation of the surficial sediment occurring in the
Strait of Belle Isle Area, especially in areas considered for fixed link and transmission cable projects (Sikumiut
2010a). The most recent investigations of the bottom substrate in the Strait of Belle Isle Area have been
conducted during the past four years (Sikumiut 2011b, c; AMEC 2010b; Fugro Jacques GeoSurveys Inc. 2010).
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Labrador-Island Transmission Link

In its interpretation of 2007 geophysical survey information collected in the Strait of Belle Isle, Fugro Jacques
GeoSurveys Inc. categorized surveyed areas by substrate class and water depth class (Fugro Jacques
GeoSurveys Inc. 2010). Recently, Fugro Jacques GeoSurveys Inc. re-analyzed only those data relevant to the
proposed submarine cable crossing corridor (Fugro Jacques GeoSurveys Inc. 2011). The substrate and water
depth classes that pertain to the proposed submarine cable crossing corridor are described in Table 10.5.8-1.
The distributions of substrate class and water depth within the proposed submarine cable crossing corridor are
indicated in Figure 10.5.8-8. Note that the corridor has been arbitrarily divided into five segments to allow

detailed descriptions of the analysis results (Figure 10.5.8-8).

Table 10.5.8-1

Substrate and Water Depth Classes Used in the Interpretation of 2007 Geophysical

Survey Data Relevant to the Proposed Submarine Cable Crossing Corridor

Substrate Class

Description

Bedrock

Continuous rock

Coarse-Large

Rubble and boulder (140 to >1000 mm)

Coarse-Small Gravel and cobble (2 to <140 mm)

Shell Calcareous remains of invertebrate shells

Coarse-Small / Shell About 50% coarse-small, 50% shells
Water Depth Class Description

Deep subtidal 1 >30to 60 m

Deep subtidal 2 >60to 90 m

Deep subtidal 3 >90to 120 m

Source: Fugro Jacques GeoSurveys Inc. (2010).

Approximately 61% (10.533 km?) of the length of the proposed submarine cable crossing corridor has been
surveyed by side-scan sonar, sub-bottom profiler, and regional multibeam echosounder. Drop video camera
habitat surveying has been conducted along approximately 77% (i.e., 27 km) of the corridor

The bottom substrate class distribution within the proposed submarine cable crossing corridor is presented in
Table 10.5.8-2 (Fugro Jacques GeoSurveys Inc. 2011). As indicated, the area of the proposed submarine cable
crossing corridor is approximately 17.1 km?”. Of this area, approximately 10.5 km? (61%) has been surveyed for
bottom substrate class distribution data. Segment 5 bottom substrate was examined through analysis of the
video survey data (Sikumiut 2011b).

Table 10.5.8-2 Bottom Substrate Type for Surveyed Areas within the Proposed Submarine Cable

Crossing Corridor

Substrate Class Area (km?) Area (%) No. of Polygons in each Substrate Class

Bedrock 0.870 8.26 155
Coarse-Large 1.644 15.61 378
Coarse-Small 6.369 60.47 26
Coarse-Small/Shells 0.752 7.14 2

Shells 0.898 8.53 109
Fine 0.00 0.00 0

Total 10.533 100 670

Source: Fugro Jacques GeoSurveys Inc. (2011).
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Overall, Coarse-Small (gravel and cobble) is the dominant substrate class for the surveyed portion (6.369 km?)
of the proposed submarine cable crossing corridor (60.47% of total surveyed area). Areas for the other
substrate classes within the surveyed portion include 15.6% Coarse-Large (rubble and boulder), 8.53% Shell,
8.3% Bedrock, and 7.14% Coarse-Small with Shell. No Fines (detritus / silt / sand) were identified in the
surveyed area (Table 10.5.8-2).

Gravel and cobble is the dominant bottom substrate type of surveyed area within Segment 2, Segment 3 and
Segment 4, while gravel, cobble and shell is dominant within Segment 1. The percentage Shell substrate was
highest within Segment 2 (Table 10.5.8-2).

Fugro Jacques GeoSurvey Inc. (2011) also included the description of substrate class distribution relative to
water depth class (Table 10.5.8-3).

Bedrock is essentially the only bottom substrate class occurring in the portions of the surveyed area where
water depths range between 30 and 60 m. Shell substrate accounts for the limited non-bedrock area (<1%).
For the portion of the surveyed area where water depths range between 60 and 120 m, gravel and cobble are
the dominant substrate types, followed by bedrock, shell, rubble / boulder, and gravel / cobble / shell
(Table 10.5.8-3).

Table 10.5.8-3 Bottom Substrate Type by Water Depth Range of Surveyed Areas within the Proposed
Submarine Cable Crossing Corridor

Water Water Depth Substrate Class Area (km’) and Percentage of Section
Depth Range Area Coarse- Coarse- Coarse-Small / .
Range (m) (km?) Bedrock Large Small Shells Shells Fine
0.168 0.000 0.000 0.000 0.001 0.000
30-60 0.169
99.51% 0.00% 0.00% 0.00% 0.49% 0.00%
0.531 0.117 0.970 0.100 0.363 0.000
60-90 2.081
25.51% 5.64% 46.61% 4.79% 17.45% 0.00%
0.171 1.527 5.399 0.652 0.534 0.000
90-120 8.283
2.06% 18.44% 65.18% 7.87% 6.45% 0.00%
0.870 1.644 6.369 0.752 0.898 0.000
Total 10.533
8.26% 15.61% 60.47% 7.14% 8.53% 0.00%

Source: Fugro Jacques GeoSurveys Inc. (2011).

AMEC (2010b) classified bottom substrate surveyed in 2008 and 2009 using the same substrate classes and
water depths presented in Table 10.5.8-1. In 2011, AMEC (2011a) re-analyzed the relevant survey areas within
the currently proposed submarine corridors. The results indicated that of the approximately 15 km of survey
area, 46.7% was Coarse-Small, 27.9% was Coarse-Large, and 25.3% Shells (AMEC 2011a).

Physical and chemical surficial sediment data were also collected during the September / October 2010 survey
in the Strait of Belle Isle (Sikumiut 2011b). Sediments were collected at seven stations with locations based on
substrate class information collected during the 2007 (Fugro Jacques GeoSurveys Inc. 2010) and 2008
(AMEC 2010b) surveys (see Figure 10.5.8-5). The sediment samples were characterized primarily by gravel and
secondarily by sand. Other reported constituents included clay, silt and shells. Only those chemical parameters
found at detectable levels in the survey sediment samples are reported in Table 10.5.8-4.
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Table 10.5.8-4 Concentration Ranges (mg/kg) of Detectable Chemical Parameters in Surficial Sediments
Collected from the Strait of Belle Isle, September / October 2010

Chemical Parameter ‘ Concentration Range (mg/kg)
Elements
Available calcium 180,000-400,000 [7]
Available magnesium 3,800-8,800 [7]
Available phosphorous 150-570 [7]
Available potassium 320-760 [7]
Available sodium 4,300-11,000 [7]
Available sulphur 2,800-6,300 [7]
Metals
Available aluminum 550-1,400 [7]
Available barium 68 [1]?
Available iron 2,300-5,200 [7]
Available lead 5-8 [3]"
Available manganese 160-400 [7]
Available strontium 1,400-2,400 [7]
Available vanadium 26-30 2]
Hydrocarbons
>Cy0-Cae 25 [1](3)
>C1-Co1 14-200 2]
>Cy1-<C3: 220 [1]®

Source:  Sikumiut (2011b).

Note: The number in square brackets indicates the number of stations where detectable levels were found.
@ Station $-014 (Segment 3).

(k) Stations S-009 (Segment 3), S-013 (Segment 1) and S-014.

@ Stations S-009 and S-014.

The surficial sediment organic carbon levels ranged from 2.0 to 20.0 g/kg at the seven Strait of Belle Isle
stations sampled in October 2010, Station S-009 (Segment 3) having the highest and Station S-015 (Segment 2)
the lowest (Figure 10.5.8-8). As indicated in Table 10.5.8-4, sediments collected at Stations S-009 and S-014
(Segment 3) had the highest frequency of detectable levels of chemical parameters not detected in sediments
collected elsewhere (i.e., barium, vanadium and hydrocarbons). Both stations are located in the deepest water
at the middle of the Strait of Belle Isle (Figure 10.5.8-8). Neither CCME Interim Sediment Quality Guidelines
(CCME 2011, internet site) nor Probable Effects Levels was exceeded by any of the detectable chemical
concentrations in the sediment samples.

The substrate data presented by Fugro Jacques GeoSurveys Inc. (2010) reflect data collected in 1979
(SNC-Lavalin 1980) and re-analyzed DFO RoxAnn data (Jacques Whitford 2000b).

As indicated in Sikumiut (2010a), the Atlantic Sensitivity Mapping Program database (EC 1999, 1998) shows
that the Shoal Cove area (eastern portion of the proposed submarine cable crossing corridor) is classified as a
bedrock shoreline with a platform lower intertidal zone form, boulder beach shore type, mixed coarse — no
sand backshore material, and beach backshore form (Sikumiut 2010a). Sikumiut (2011c) were unsuccessful in
retrieving a suitable sediment sample despite the numerous attempts. This too supports the Sikumiut (2011c)
drop camera habitat survey.

Detailed physical and chemical characteristics of sea water at the proposed shoreline electrode sites at L’Anse
au Diable and Dowden’s Point are described in Section 10.5.7 on Marine Water Quality, including the results of
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the September / October 2010 sea water sampling at both sites (Sikumiut 2011b). Overall, the existing water
quality at both proposed shoreline electrode sites is nearly pristine. Temperature, salinity, nutrient and pH
levels are within historical and acceptable limits, oxygenation and water clarity are high, and metal and
petroleum hydrocarbon concentrations are low.

L’Anse au Diable

Two types of backshore were identified during the 2010 survey at L’Anse au Diable; Rock Platform (76%) and
Sand / Flat Beach (24%). Similarly, the make-up of the bottom substrate of the intertidal zone at L’Anse au
Diable was determined to be bedrock (57%) and sand (43%), the former extending from the Rock Platform
backshore and the latter extending from the Sand / Flat Beach backshore (Sikumiut 2011a). Details related to
the shoreline survey conducted at L’Anse au Diable are included in Section 3.1.4.3 of Sikumiut (2011a).

Analysis of the drop video camera imagery indicated that bedrock / boulder and sand are the dominant
bottom substrate classes at the proposed L’Anse au Diable shoreline electrode site (combined percentage view
time of 77%). Various combinations of substrate classes accounted for the remaining 23% of the video viewing
time. Bedrock and boulder dominated much of the northern (inshore) and south-eastern portions of the
survey area while sand dominated the bottom substrate in the south-western portion and innermost intertidal
areas of the L’Anse au Diable site. Substrate class distribution modelling results are presented in Figure 3.12 in
Sikumiut (2011a). Details related to the shallow subtidal zone substrate distribution at L’Anse au Diable, as
determined by the September / October 2010 survey, are included in Section 3.1.4.4 of Sikumiut (2011a).

The surficial sediments collected at all eight stations (four intertidal and four subtidal) at the proposed L’Anse
au Diable electrode site (Figure 10.5.8-6) consisted primarily of sand (at least 94%), followed by gravel, silt and
clay. The chemical parameters found at detectable levels in the surficial sediment samples are reported in
Table 10.5.8-5. The surficial sediment organic carbon levels at L’Anse au Diable ranged from 0.3 to 0.5 g/kg at
the eight stations sampled in September / October 2010.

Table 10.5.8-5 Concentration Ranges (mg/kg) of Detectable Chemical Parameters in Surficial Sediments

Collected at the L’Anse au Diable Shoreline Electrode Site, 2010

. . . Concentration Range
Chemical Parameter Concentration Units - - - -
Intertidal Stations ‘ Subtidal Stations

Elements
Available calcium mg/kg 150-900 [4] 560-2000 [4]
Available magnesium mg/kg 160-210 [4] 340-480 [4]
Available potassium mg/kg — 140-230 [4]
Available sodium mg/kg 500-910 [4] 1,800-3,000 [4]
Metals
Available aluminum mg/kg 170-260 [4] 180-240 [4]
Available iron mg/kg 620-740 [4] 830-1,200 [4]
Available manganese mg/kg 2-3 [4] 3-4 [4]
Available strontium mg/kg — 6 [1](3)
Available thallium mg/kg 0.1 1)
Available vanadium mg/kg — 2-4 [4]
Other
Organic carbon g/kg 0.3-0.4 2] 0.4-0.5 [4]
Moisture % 8-19 [4] 17-19 [4]

Source: Sikumiut (2011a).

Note: The number in square brackets indicates the number of stations where detectable levels were found.

@ Station S-17.

(k) Station S-20.

© Stations S-20 and S-21.
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Dowden’s Point Area

Only one type of backshore was identified during the 2010 shoreline survey at Dowden’s Point; Steep Gravel
and Sand Beach. The bottom substrate of the intertidal zone at Dowden’s Point was characterized by boulder
and rubble (Sikumiut 2011a). Additional information related to the shoreline survey conducted at Dowden’s
Point is included in Section 3.2.2.3 of Sikumiut (2011a).

Analysis of the drop video camera imagery collected at Dowden’s Point indicated that boulder / cobble is the
dominant bottom substrate type at the proposed shoreline electrode site (81.1% of viewing time). Other
bottom substrate types observed include boulder / cobble / sand (12.6% of viewing time), boulder (4.6% of
viewing time), and sand with boulder / cobble (1.6% of viewing time). While boulder / cobble dominate the
survey area, the boulder dominated areas occur nearest shore where depths are <2.5 m, and the boulder /
cobble / sand dominated areas in the deeper parts of the survey area (>3 m). Substrate class distribution
modelling results are presented in Figure 3.19 in Sikumiut (2011a). Details related to bottom substrate class
distribution at the Dowden’s Point shoreline electrode site, as determined by the September / October 2010
survey, are included in Section 3.2.2.4 of Sikumiut (2011a).

Plankton

Plankton refers to free-floating organisms that drift in the water column and includes bacteria, fungi,
phytoplankton (primarily unicellular algae), zooplankton (marine invertebrates), eggs and larvae of
macroinvertebrates, and ichthyoplankton (eggs and larvae of fishes). Zooplankton serve as the link between
primary production and organisms higher in the marine food web, thereby transferring organic carbon from
phytoplankton to fish and other higher-order marine organisms. This marine ecosystem component is
important because areas of enhanced plankton production are typically congregation areas for fishes, seabirds,
marine mammals, and possibly sea turtles.

Strait of Belle Isle Area

Plankton production is enhanced in areas of upwelling where nutrient-rich bottom water is brought to the
surface due to a combination of bottom topography, wind and currents. During the determination of
Ecologically and Biologically Significant Areas (EBSAs) in the Estuary and Gulf of St. Lawrence Large Oceans
Management Area, the Strait of Belle Isle region, which overlaps extensively with the Strait of Belle Isle Area,
was identified as an important area in terms of primary production (DFO 2009c, 2007b). Labrador Shelf waters
entering the Gulf of St. Lawrence through the Strait of Belle Isle, tidal mixing, and upwelling processes all
contribute to the occurrence of highly productive areas within the Strait of Belle Isle Area (Savenkoff et al.
2007).

Phytoplankton in the vicinity of the Strait of Belle Isle Area is limited by light regimes and presence of sea ice
(Harrison and Li 2008). This part of the Study Area is subject to high meteorological forcings, including tidal
mixing and upwelling, which not only supplies nutrients to the upper water column but also limits the amount
of light available for phytoplankton growth (Sikumiut 2010a).

The north-eastern Gulf of St. Lawrence is typically characterized by a lower phytoplankton biomass between
April and October than is observed in the rest of the Gulf of St. Lawrence, leading to the suggestion that the
phytoplankton bloom in this area might typically occur in late March / early April immediately following ice
melt (de Lafontaine et al. 1991).

Chlorophyll ‘a’ concentration, a measure of primary production, can be derived from ocean colour. The
amount and distribution of phytoplankton in the ocean can be interpreted through the detection of pigments
in particular parts of the visible light spectrum using optical instruments on satellites. Four images from the
DFO remote operational sensing database representing 2009 chlorophyll ’a’ concentrations in the Strait of
Belle Isle Area during a two-week period in each of February (winter), May (spring), August (summer) and
November (fall) were presented in Sikumiut (2010a). The images indicate that the highest chlorophyll ‘a’
concentrations in the Strait of Belle Isle Area in 2009 occurred during spring and summer, followed by fall and,
lastly, winter.

April 2012
Page 10-315



10

15

20

25

30

35

40

Labrador-Island Transmission Link Environmental Impact Statement
Chapter 10 Existing Biophysical Environment

As for zooplankton, there is evidence that waters from the Labrador Shelf carry larvae through the Strait of
Belle Isle and into the Gulf of St. Lawrence (Mullins 2010, pers. comm.). An example of this larval transport
system pertains to snow crab (Chionoecetes opilio) larvae (Lambert 2010, pers. comm.). A primary retention
area for krill, a key zooplankton species in the Gulf of St. Lawrence food web, has been identified in the north-
eastern Gulf of St. Lawrence (Sourisseau et al. 2004).

L’Anse au Diable

At L’Anse au Diable, the trends indicated for the Strait of Belle Isle Area also apply (i.e., highest chlorophyll ‘a’
concentrations in 2009 occurred during spring and summer, followed by fall and winter (see Figure 3.15 in
Sikumiut 2010a).

The preceding discussion on zooplankton in the Strait of Belle Isle Area is also relevant to the proposed L’Anse
au Diable shoreline electrode site.

Dowden’s Point Area

With respect to the Dowden’s Point Area, the highest chlorophyll ‘a’ concentrations in Conception Bay in 2009
occurred during the fall, followed by summer, spring and winter (see Figure 3.15 in Sikumiut 2010a).

In their work on zooplankton, Richoux et al. (2003) also reported observations of the timing of the
phytoplankton bloom at their study site in Conception Bay. The study site was located north-west of Dowden’s
Point, just inside the perimeter of the Dowden’s Point Area where water depth exceeds 240 m. Between
December 1998 and November 2000, the spring phytoplankton bloom began in early April to mid-May,
followed by a fall bloom in late August to September. The spring blooms were characterized by higher
chlorophyll ‘a’ concentrations than the fall blooms.

Richoux et al. (2003) studied the seasonal population dynamics of the hyperbenthic (living just above the
bottom substrate) mysid Mysis mixta collected at the same deepwater site within the Dowden’s Point Area
described above for phytoplankton. Choe and Deibel (2000) reported that some of the most commonly
occurring hyperbenthic macroinvertebrates in Conception Bay include the chaetognath Parasagitta elegans,
the amphipod Acanthostepheia malmgreni, and the mysid M. mixta.

Choe and Deibel (2009) reported the collection of the planktonic tunicate Oikopleura vanhoeffeni at a location
in Conception Bay that occurs within the Dowden’s Point Area. The bottom-to-surface collections using a ring
net were made in an approximate water depth of 250 m. Choe and Deibel (2000) reported that some of the
most commonly occurring hyperbenthic macroinvertebrates in Conception Bay include Parasagitta elegans
and Acanthostepheia malmgreni.

Macroalgae
Strait of Belle Isle Area

Summaries of the macroalgal data collected by AMEC (2010b) in the Strait of Belle Isle Area in 2008 and 2009
and re-analyzed in AMEC (2011a) for the currently proposed Strait of Belle Isle cable crossing corridor only, are
presented in this section.

The only macroalgae observations reported during the 2008 drop video camera survey within the proposed
submarine cable crossing corridor were Corallinales (both coralline and crustose algae) which belongs to the
Division Rhodophyta (AMEC 2011a; AMEC 2010b). The Corallinales were observed in Segment 1, Segment 2
and Segment 3 but only coralline algae was observed in Segment 4.

Other species of macroalgae observed in the 2008 survey included Agarum cribrosum, Ptilota sp., Desmerestia
sp., Laminaria sp., Alaria sp., Ascophyllum nodosa and Fucus sp. (AMEC 2010b). Species of macroflora
observed during the 2009 survey included all the same species as the 2008 survey and also included brown
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filamentous algae, green filamentous algae, Palmaria palmate, Ascophyllum nodosa, Ulva sp., and Chorada sp.
(AMEC 2010b).

As indicated in Sikumiut (2010a), the CCRI database also contains macroalgal data for the Strait of Belle Isle
Area. Locations with occurrence of Irish moss (Chondrus crispus) and kelp were identified in the nearshore on
the Newfoundland end of the proposed submarine cable crossing corridor (NEDC 2001), and occurrences of
eelgrass (Zostera sp.) and rockweed were noted along sections of the Newfoundland shore west of the
proposed corridor (RORB 2001).

Macroalgae data were collected during habitat surveys conducted at both proposed shoreline electrode sites
in October 2010 using drop video camera, and, in the case of L’Anse au Diable, a Van Veen grab sampler.

L’Anse au Diable

An abundance and diversity of macroalgae were observed during the October 2010 habitat surveys at L’Anse
au Diable (Table 10.5.8-8) (Sikumiut 2011a). Kelp was observed in the drop camera video field of view more
than 30% of the time, followed by coralline algae (27%), other red algae (20%), green algae (13%), and other
brown algae (9%).

Table 10.5.8-8 Macroalgae Observed during the Drop Video Camera Habitat Survey at L’Anse au Diable,
2010

General Category Scientific and Common Names Division

Alaria esculenta (edible kelp)
Kelp Agarum cribosum (sea colander) Phaeophyta (brown algae)
Laminaria digitata (horsetail kelp) L. saccharina

Coralline algae Corallinales (Order) Rhodophyta (red algae)

Ptilota sp., Ptilota serrata (red fern)
Red algae Palmaria palmata (dulse) Rhodophyta (red algae)
Unidentified filamentous

Ulva sp. (sea lettuce)

Green algae Unidentified green algae Chlorophyta

Brown algae De?mere?sltia sp. (sour weed) Phaeophyta
Unidentified filamentous

Rockweed Fucus sp. Phaeophyta

Source: Sikumiut (2011a).

The distributions of the macroalgae were associated with the distributions of bottom substrate classes at
L’Anse au Diable. Most of the bedrock and boulder, and much of the cobble had coralline algae attached. Sea
colander was most strongly associated with vertical surfaces of bedrock and crevices in the bedrock. Most of
the other algal species / groups were also associated with bedrock, boulder and cobble (Sikumiut 2011a).
Details regarding macroalgal distributions at the proposed L’Anse au Diable shoreline electrode site are
included in Section 3.1.4.5 of Sikumiut (2011a). Van Veen grab sampling at L’Anse au Diable also collected
macroalgae at some of the intertidal stations. However, the type of macroalgae was not indicated
(Sikumiut 2011a).

The CCRI database (LSDA 2002) indicates the occurrence of kelp in the vicinity of L’Anse au Diable.
Dowden’s Point Area

The abundance and diversity of macroalgae observed during the October 2010 habitat surveys at Dowden’s
Point were much lower than observed at L’Anse au Diable (Table 10.5.8-9). Coralline algae accounted for more
than 99% of macroalgae observed within the Dowden’s Point habitat survey area (Sikumiut 2011a). Small
amounts of filamentous brown and red algae were also observed.
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Table 10.5.8-9 Macroalgae Observed during the Drop Video Camera Habitat Survey at Dowden’s Point,
2010
General Category Scientific and Common Names Division
Coralline algae Corallinales (Order) Rhodophyta (red algae)
Brown algae Unidentified filamentous Phaeophyta
Red algae Unidentified filamentous Rhodophyta (red algae)

Source: Sikumiut (2011a).

Most of the boulder and cobble had coralline algae attached. Details regarding macroalgal distributions at the
proposed Dowden’s Point shoreline electrode site are included in Section 3.2.2.5 of Sikumiut (2011a).

The CCRI database (CCDA 2001) indicates the occurrence of kelp and Irish moss in the Dowden’s Point Area.
Nearshore diver-mediated bottom habitat surveys conducted in the Dowden’s Point Area in 1992 and 1993
identified the occurrence of coralline algae, various filamentous brown algae, and kelp (Christian 1993).

Benthic Fauna
Strait of Belle Isle Area

Benthic faunal data collected during drop and diver-mediated video camera habitat surveys in the Strait of
Belle Isle Area in 2008 and 2009 were re-analyzed in AMEC (2011a) for the currently proposed Strait of Belle
Isle cable crossing corridor only.

A total of 26 macrofaunal taxa were identified within the corridor. Taxa are listed in order of their percent
occurrence in Table 10.5.8-10. Percent occurrence is defined as the total length of all reaches where the taxon
was present.

The benthic faunal occurrences within the proposed submarine cable crossing corridor were extracted from
the 2008 survey data (AMEC 2010b) and are presented in Table 10.5.8-11 in terms of absence / presence and
ranking of abundance by corridor segment. The benthic faunal species / groups in Table 10.5.8-11 are listed in
decreasing order of reported abundance.

Segment 1 has relatively high abundance rankings for sea cucumbers (Cucumaria frondosa) and sea stars only,
while Segment 4 has the greatest number of high rankings. The rankings are reflections of the physical bottom
habitat diversities found in the respective corridor segments.

Benthic samples collected in the Strait of Belle Isle Area in October 2010 and June 2011 also provided data
relating to benthic fauna in the vicinity of the proposed submarine cable crossing corridor (Sikumiut 2011b, c).
Table 10.5.8-12 provides an occurrence and community index (abundance, biomass and taxon richness)
summary related to the benthic invertebrates found in these surficial sediment samples collected at
12 stations, nine of which are located within the proposed corridor.

A total of 14,303 benthic organisms were found in the samples collected from the 12 stations in October 2010
(AMEC 2010a) and 3,554 from the 4 stations in June 2011. Polychaetes were the most abundant benthos
(84.3%, Spirorbis spp. accounting for 60.0%), followed by amphipods (11.7%), echinoderms (7.5%), bivalves
(4.3%), gastropods (2.5%), sponges (2.0%) and isopods (1.8%) (Table 10.5.8-12). Benthic samples collected at
Station S-009 (Segment 3) and Station S-010 (Segment 2) Figure 10.5.8-5) exhibited the most consistently high
rankings for abundance, biomass and taxon richness, while benthic samples collected at Station S-005
(Segment 4) and Station S-014 (Segment 3) (see Figure 10.5.8-5) exhibited the most consistently low rankings
for the same indices. Details related to taxonomic identification of the collected benthos are included in
Table 3.15 and Table 3.16 in Sikumiut (2011b, c). Calculated values of other community indices for each station
are presented in Table 3.17 in Sikumiut (2011b, c).
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Belle Isle, 2008 within the Currently Proposed Corridor

Benthic Fauna Observed during the Drop Video Camera Habitat Survey in the Strait of

Percent Occurrence Common Name Taxon Category
90.9 Pale urchin Strongylocentrotus pallidus Echinoderm
89.7 Hydroid — Cnidarian
84.6 Starfish Crossaster sp. Echinoderm
82.4 Starfish Asterias sp. Echinoderm
79.1 Sea anemone — Cnidarian
78.3 Toad crab Hyas sp. Crab
75.6 Soft coral Gersemia sp. Colonial
71.7 Stalked sea squirt Boltenia sp. Tunicate
67.9 Bryozoan — Colonial
62.9 Deep sea scallop Placopecten magellanicus Shellfish
57.5 Barnacle Balanus sp. Mollusc
54.2 Sponge Porifera Colonial
41.6 Basket star Gorgonocephalus sp. Echinoderm
40.7 Icelandic scallop Chlamys islandica Shellfish
325 Brittle star Ophiuroidea Echinoderm
28.8 Starfish Solaster sp. Echinoderm
27.7 Sea squirt Ascidiacea Tunicate
19.7 Snow crab Chionoecetes opilio Crab
19.1 Sea cucumber Cucumaria frondosa Echinoderm
13.5 Alligatorfish Aspidophoroides monopterygius Fish
4.7 Sculpin Myoxocephalus sp. Fish
3.7 Sand dollar Echinarachnius parma Echinoderm
2.1 Atlantic cod Gadus morhua Fish
1.8 Cushion Star Asterina sp. Echinoderm
13 Unidentified Fish — Fish
0.4 Gastropod — Mollusc

Note: Rank is based on descending percent occurrence, the percentage of the total transect length of all the reaches where the
taxon was present.
April 2012
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Corridor Segment Abundance Ranking for Benthic Fauna Observed During 2008 Drop

Benthic Faunal Species / Group Corridar Segment

1 2 3 4
Hydroids 4 3 1 2
Sea anemones 3 1 4 2
Stalked sea squirt (Boltenia sp.) 4 3 1 2
Basket star (Gorgonocephalus sp.) None 3 2 1
Bryozoans 4 2 3 1
Soft coral (Gersemia sp.) 4 1 3 2
Sponges (Porifera) 4 1 3 2
Brittle stars (Ophiuroidea) None 3 2 1
Sea stars (Asterias sp.) 2 1 4 3
Barnacles (Balanus sp.) 3 2 1 4
Icelandic scallop (Chlamys islandica) 4 3 2 1
Deep sea scallop (Placopecten magellanicus) 4 3 2 1
Pale urchin (Strongylocentrorus pallidus) 4 2 3 1
Toad crab (Hyas sp.) 4 3 2 1
Snow crab (Chionoecetes opilio) 3 4 1 2
Sea cucumber (Cucumaria frondosa) 1 4 2 3
Sand dollar (Echinarachnius parma) None 2 None 1

(@)

represents the lowest abundance ranking.

Table 10.5.8-12

Rankings of abundance, based on Appendix F in AMEC (2010b). “1” represents the highest abundance ranking, and “4”

Benthic Fauna Collected in the Strait of Belle Isle, October 2010 and June 2011

T
Sampling Corridor Dominant Benthic Invertebrates in Abundance Biomass . axon
i (@) (b) (b) Richness
Station Segment Sample Rank Rank (b)
Rank
Approximately Polychaetes (e.g., Spirorbis spp.)
5-002 4 km south of y 8°P el 10 7 12
. echinoderms (e.g., sea stars, sea urchins)
corridor
Approximately | Polychaetes (e.g., Spirorbis spp.),
S-003 2 km south of | echinoderms (e.g., sea stars, sea urchins, 14 6 13
corridor brittle stars), amphipods
Polychaetes (e.g., Spirorbis spp.),
S-005 4 echinoderms (e.g., sea stars, sea 15 14 13
urchins), amphipods
Polychaetes (e.g., Spirorbis spp.),
S-006 4 echinoderms (e.g., sea stars, sea 7 11 4
urchins), amphipods
$-008 <0.5 km north PoIYchaetes (e.g., Spirorbis spp.), . 9 15 3
of corridor echinoderms (e.g., sea stars), amphipods
April 2012
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Benthic Fauna Collected in the Strait of Belle Isle, October 2010 and June 2011
(continued)

Sampling
Station®

Corridor
Segment

Dominant Benthic Invertebrates in
Sample

Abundance
Rank®

Taxon
Richness
Rank™

Biomass
Rank®

S-009

Polychaetes (e.g., Spirorbis spp.),
bryozoans, echinoderms, barnacles,
crustaceans

$-010

Polychaetes (e.g., Spirorbis spp.,
Sabellidae sp., Syllidae sp.), bivalves
(e.g., Hiatella arctica), Saccoglossus sp.
(Hemichordata), sponges, echinoderms
(e.g., sea stars), amphipods

S-011

Polychaetes (e.g., Spirorbis spp.),
echinoderms (e.g., sea stars), amphipods

11

12 7

$-012

Polychaetes (e.g., Spirorbis spp.),
echinoderms (e.g., sea stars, sea
urchins), amphipods

S-013

Polychaetes (e.g., Spirorbis spp.),
echinoderms (e.g., sea stars), amphipods

13 9

$-014

Polychaetes (e.g., Spirorbis spp.),
echinoderms (e.g., sea stars),
amphipods, barnacles, sponges

12

$-015

Polychaetes (e.g., Spirorbis spp.),
bryozoans, echinoderms, crustaceans

16 6

NCW-001

Biological community included
foraminifers and hydrozoans, as well as
brittle stars, polychaetes, bivalves,
brachiopods, sea spiders and a sea
urchin.

10 10

NCW-002

Encrusting and branching bryozoans,
foraminiferans and hydrozoans. Brittle
stars and Spirorbis spp. were abundant,
as well as sea urchins, bivalves and
polychaetes.

13

NCW-004

Encrusting bryozoans, foraminiferans,
Spirorbis worms, amphipods, brittle
stars and sea urchins.

16

NCW-005

Bryozoans and foraminifers and some
small pieces of hard corals. Various
polychaetes, amphipods, isopods, brittle
stars, sponges, ascidians (sea squirts)
and pycnogonids (sea spiders), as well as
sea urchins, soft corals, molluscs and
barnacles were present.

Source:
Note

Sikumiut (2011b, c).
See Figure 10.5.8-5 for sample locations.
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As reported in Sikumiut (2010a), benthic invertebrate fauna were also collected in the Strait of Belle Isle Area
during DFO Research Vessel surveys and sentinel fisheries conducted between 1999 and 2009. The species
collected include hermit crab (Pagarus arcuatus), toad crab (Hyas sp.), rock crab (Cancer irroratus), soft corals
(Alcyoniidae), sea anemones, sponges, tunicates, various echinoderms, and various non-commercial shrimps.

The various non-commercial shrimp species caught during DFO research vessel surveys and sentinel fisheries
conducted between 1999 and 2009 include many that are unique from a distributional perspective to the
Strait of Belle Isle Area (Chabot et al. 2007). The Strait of Belle Isle Area occurs within an EBSA named ‘Strait of
Belle Isle’ (see “Special Areas” later in this section). It was identified for the Estuary and Gulf of St. Lawrence in
2006 during a DFO workshop as a step towards specifying objectives for integrated oceans management and
for the Gulf of St. Lawrence Integrated Management Initiative (DFO 2009c, 2007b). The Strait of Belle Isle EBSA
includes the Strait of Belle Isle and the Mecatina Trough located west of the Strait of Belle Isle. One of the
primary characterizations of the Strait of Belle Isle EBSA relates to the occurrence of the aforementioned
shrimp species of distributional importance:

e Greenland lebbeid (Lebbeus groenlandicus);

e Circumpolar eualid (Eualus gaimardii gaimardii);
e Circumpolar eualid (Eualus gaimardii belcherii);
e Arctic eualid (Eualus fabricii);

e Greenland shrimp (Eualus macilentus);

e Sculptured shrimp (Sclerocrangon boreas);

e Parrot shrimp (Spirontocaris spinus);

e Polar lebbeid (Lebbeus polaris);

e  Pink shrimp (Pandalus montagui);

e Sevenline shrimp (Sabinea septemcarinata);

e Arctic argid (Argis dentata); and

e Zebra lebbeid (Lebbeus microceros).

In addition to the shrimp species listed above, there are also ascidians, seastars and basket stars in the Strait of
Belle Isle EBSA that have limited distributions elsewhere (DFO 2009c, 2007b).

Ardisson and Bourget (1992) described spatial distribution patterns of benthic littoral fauna in the Estuary and
the Gulf of St. Lawrence. While not in the Strait of Belle Isle proper, three stations of the Lower North Shore were
located in the western part of the Strait of Belle Isle Area. A recurrent association of 12 species found to
characterize the entire Estuary-Gulf area included hydroids (e.g., Obelia longissima), blue mussels (Mytilus
edulis), other bivalves (e.g., Hiatella arctica), and barnacles (e.g., Balanus crenatus, Semibalanus balanoides).
Motile and sessile species found at the three stations that are located within the Strait of Belle Isle Area are
indicated in Ardisson and Bourget (1992).

Both sponges and corals occur within the Strait of Belle Isle Area, although apparently in low densities (DFO
2010b; Kenchington et al. 2010). Distributions of sponge and coral catches during recent DFO research vessel
surveys occur on either side of the proposed submarine cable crossing corridor but do not overlap the corridor.

L’Anse au Diable

Data related to benthic fauna at the proposed L’Anse au Diable shoreline electrode site were collected using
two methods in October 2010: Van Veen grab sampling and drop video camera surveying. Benthic
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invertebrates collected during Van Veen grab sampling are indicated in Table 10.5.8-13 in terms of occurrence
and rankings for abundance, biomass and taxon richness.

Table 10.5.8-13 Benthic Invertebrates Collected at L’Anse au Diable, September and October 2010

i . Taxon
S:trzrig:g Dominant Benthic Invertebrates in Sample AbundanceRank® Bg::?:)s‘ Richn?as)s
Rank
Subtidal Stations
5016 Encrusti'ng br.yozoans, fo.ra minifers, polychaetes 3 4 1
(e.g., Spirorbis spp.), echinoderms and crustaceans
S-017 Polychaetes, crustaceans, sea urchin spines 5 1 3
$-018 Polychaetes and amphipods 6 3 2
$-019 Polychaetes 4 2 1
Intertidal Stations
S-020 Polychaetes and amphipods 7 7 4
S-021 Sea urchin spines, foraminifers and polychaetes 2 5 4
S-022 Polychaetes and amphipods 8 6 5
$-023 Polychaetes 1 8 5
Source: Modification of Table 3.10 in Sikumiut (2011a).
Note: See Figure 10.5.8-6 for sample locations.

Overall, the benthic invertebrate communities at the deeper subtidal stations had higher biomass and taxon
richness than those sampled in the intertidal zone. Difference in abundance between intertidal and subtidal
was not as apparent. Polychaetes, amphipods and echinoderms dominated the benthic fauna collected by grab
sampling. Details regarding benthic invertebrate data collected at L’Anse au Diable by grab sampling are
included in Section 3.1.3 in Sikumiut (2011a).

Dowden’s Point Area

Sponges and corals occur within Conception Bay, although apparently in very low densities (DFO 2010b;
Kenchington et al. 2010). Reported distributions of sponge and coral catches during recent DFO research vessel
surveys occur primarily in the northern part of Conception Bay, outside of the Dowden’s Point Area.

The CCRI database (LSDA 2002) indicates the presence of whelk, toad crab and sea urchins in the Dowden’s
Point Area.

Marine Fish

Fishery-targeted Invertebrates

Strait of Belle Isle Area

Invertebrate species harvested within the Strait of Belle Isle Area during the 2004-2008 period have been
identified in Canning & Pitt (2010). These species, listed in decreasing order of average catch value, are as

follows:

e American lobster (Homarus americanus);

e Northern shrimp (Pandalus borealis);
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e |celand scallop;
e Snow crab;
e Sea cucumber; and

e  Whelk (Buccinum undatum).

Of these six invertebrate species, only Iceland scallop and whelk have been harvested in the vicinity of the
proposed submarine cable crossing corridor during the 2004-2008 period (Canning & Pitt 2010). Canning & Pitt
(2010) indicates that toad crab and rock crab may also be harvested in the vicinity of the proposed corridor.

Fishery-targeted invertebrate species, as identified by Canning & Pitt (2010), observed during the drop video
camera habitat survey in 2008 (AMEC 2010b) include Iceland scallop, snow crab, toad crab and sea cucumber.
All four species were observed in Segments 1 through 4 and Segment 5, with toad crab being the most
abundant of the four. No occurrences of fishery-targeted invertebrates were reported during either the
nearshore diver-mediated video camera habitat survey in 2009 (AMEC 2010b), or the benthic sampling in the
Strait of Belle Isle Area in October 2010 and June 2011 (Sikumiut 2011b, c).

Fishery-targeted invertebrates caught in the Strait of Belle Isle Area during DFO research vessel surveys and
sentinel fisheries between 1999 and 2009 include snow crab, Iceland scallop, northern shrimp and sea
cucumber (Sikumiut 2010a). The CCRI database (LSDA 2002; NEDC 2001; RORB 2001) indicates the presence of
American lobster, northern shrimp, Iceland scallop, snow crab, whelk and toad crab in the Strait of Belle Isle
Area (see Figure 3.28 in Sikumiut 2010a). Of these fishery-targeted invertebrates identified by the CCRI
database, Iceland scallop, whelk and toad crab distributions overlap with the footprint of the proposed
submarine cable crossing corridor (see Figure 3.28 in Sikumiut 2010a).

L’Anse au Diable

As with the Strait of Belle Isle Area, the fishery-targeted invertebrates that have been harvested in the vicinity
of the proposed shoreline electrode site at L’Anse au Diable include Iceland scallop, whelk, and toad crab. In
addition, rock crab has also been harvested in the same vicinity. The 2010 drop camera survey at L’Anse au
Diable reported the observation of one snow crab (Sikumiut 2011a). These same species have been identified
by the CCRI database (LSDA 2002; NEDC 2001; RORB 2001) as occurring in the vicinity of L’Anse au Diable (see
Figure 3.28 in Sikumiut 2010a).

Dowden’s Point Area

Lobster is harvested commercially on suitable grounds located closer to shore within the Dowden’s Point Area,
principally between Dowden’s Point and Lance Cove to the north-east (see Section 10.5.8.3 Marine Fish;
Species Profile). No fishery-targeted invertebrates were observed during the October 2010 drop video camera
survey at Dowden’s Point (Sikumiut 2011a).

The CCRI database (CCDA 2002) identifies the occurrences of American lobster, northern shrimp and snow crab
within the Dowden’s Point Area. Although not identified as fishery-targeted invertebrate fauna (see
Section 10.5.8.3 Marine Fish; Species Profile), squid also occur sporadically within the Dowden’s Point Area
(CCDA 2002).

Species Profiles

The eight invertebrate species identified as fishery-targeted species in the Strait of Belle Isle Area and the
Dowden’s Point Area are profiled below.
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Iceland Scallop

Iceland scallop are distributed in waters of the sub-Arctic (Naidu et al. 2001), and are typically found in water
depths ranging from 55 to 180 m off NL (DFO 2009d). The currents of the Strait of Belle Isle make the area
favourable for these filter feeders. Iceland scallop are generally associated with hard bottom substrates
including sand, gravel, shell fragments and stones (Naidu et al. 2001). Based on the depth preferences off NL,
Iceland scallops prefer high salinity (>18 ppt) and are not usually exposed to wave energy (Christian et al.
2010).

Broadcast spawning by Iceland scallops in northern Gulf of St. Lawrence waters typically begins around July or
August (Arsenault and Himmelman 1998), which likely reflects the timing of Iceland scallop spawning in the
Strait of Belle Isle Area. The larvae hatch hours after egg fertilization and remain planktonic for about 10 weeks
before settling to the bottom substrate (Crawford 1992; Vahl 1982).

In the Strait of Belle Isle Area, there are three distinct scallop beds (see Figure 3.29 in Sikumiut 2010a) that, for
DFO assessment purposes, are considered to be one stock (DFO 2009d). Corridor Segments 2, 3 and 4 overlap
a portion of the westernmost bed. Historically, the Iceland scallop has been an important fishery species in the
Strait of Belle Isle since 1969, with catches peaking in 1972, 1985 and 1994.

As a result of catch declines in the late 1990s, a scallop refugium was established in 2000, to increase
recruitment and promote survival of newly settled scallops in the absence of fishing. This refugium was an
8 km wide corridor across the Strait of Belle Isle, encompassing a total area of 365.3 km? (see Figure 3.29 in
Sikumiut 2010a) (DFO 2009d). Results of this study demonstrated no clear trend in biomass since 1995 (DFO
2009d). It was also determined that there was no difference in density between inside and outside the
established refugium, with natural mortality being higher inside the refugium. A higher density of predatory
starfish was reported inside the refugium. Prior to the establishment of the refugium, shell height was larger in
that area and this has remained unchanged between the 2000 and 2007 surveys, suggesting that the
establishment of the refugium has had no effect on shell height (DFO 2009d). Given the lack of positive effects
of the refugium, the area was re-opened to fishing in 2009 (Stansbury 2010, pers. comm.). There is overlap of
the proposed submarine cable crossing corridor with the former refugium area. Iceland scallop was observed
during within the proposed submarine cable crossing corridor during the 2008 drop video camera habitat
survey in the Strait of Belle Isle Area (AMEC 2010b).

Whelk

The whelk is a gastropod mollusc characterized by a thick, spirally coiled shell and a large muscular foot. Its
geographic range in the western Atlantic extends from Labrador to New Jersey (Christian et al. 2010). This cold
water species inhabits a wide range of bottom substrate types but appears to prefer muddy or sandy bottoms
at water depths ranging from the intertidal zone to >200 m. Barrie (1979) found whelk inhabiting a 4 to 90 m
depth range in Nain, Labrador. This gastropod species can occur in areas with low to high wave energy, and
low to strong currents (DFO 20074, internet site; Kenchington and Glass 1998). The CCRI database (LSDA 2002)
identifies whelk occurrence at the Labrador end of the proposed submarine cable crossing corridor (see
Figure 3.28 in Sikumiut 2010a).

Whelk typically migrate shoreward in late spring / summer to spawn. On the north shore of the Gulf of
St. Lawrence, whelk typically mate during May to July (Christian et al. 2010). Again, this timing is likely similar
to that in the Strait of Belle Isle Area. Internal fertilization results in the laying of clusters of egg cases 2 to
3 weeks after mating, often on irregular surfaces and kelp beds. Juveniles hatch after 5 to 8 months of
embryonic development (late fall / winter) (Christian et al. 2010). Adults lead a sedentary life, spending most
of their time immobile and half buried in sediments. Evidence suggests that this behaviour, together with the
absence of a larval phase, limits mixing with adjoining populations and the possibility to rapidly recolonize
overexploited sites (DFO 2009e).
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Whelk feed on live prey and also scavenge dead animals, predominantly invertebrates (e.g., sea urchins,
polychaetes, bivalve molluscs and crustaceans) (Christian et al. 2010). The primary predators of whelk include
American lobster, Atlantic cod, crabs and sea stars (Christian et al. 2010).

Toad Crab

Toad crab are found on both sides of the North Atlantic in depths ranging from the shallow subtidal to <700 m
(Williams 1984). This crab is represented by two species, Hyas araneus and H. coarctatus, the former typically
occurring in slightly shallower water than the latter (Miller and O’Keefe 1981). This crab is known to occur
along the Labrador coast and in the Strait of Belle Isle (Department of Fisheries and Aquaculture (DFA) 2002a).
Toad crab is typically found on various substrate types with H. araneus preferring soft bottom substrates and
H. coarctatus preferring harder substrates (Squires 1990). The CCRI database (LSDA 2002) identifies toad crab
occurrence at the Labrador end of the proposed submarine cable crossing corridor (see Figure 3.28 in Sikumiut
2010a).

The provincial DFA undertook catch and release exploratory surveys off the coast of Labrador in 2001 and
2002, which included the Strait of Belle Isle Area (DFA 2002b). The results of these surveys provided evidence
of an abundance of commercial size toad crabs in the Strait of Belle Isle Area, and for potential economic
benefits. In the Strait of Belle Isle Area, toad crabs were typically fished in areas with water depths ranging
between 12 and 84 m. A follow-up survey by the DFA (2002a) intended to establish a size profile of toad crabs
was undertaken in the area between L'Anse au Loup and L’Anse au Diable during August 29, 2002 and
September 17, 2002. The results of this survey indicated that approximately 99% of the toad crabs captured
were H. araneus and were taken in water depths ranging from 13 to 70 m. Approximately 84% of the captured
toad crab were males of commercial size. Most of the females captured (>98%) during this survey were
bearing eggs. However, due to a lack of comparable data, it is difficult to precisely determine spawning time in
this area (DFA 2002a).

Hyas araneus typically mate during May to July and the females carry the fertilized eggs for about 10 months
until larval hatch in March or April (Christian et al. 2010). The larvae are planktonic for one to several months,
depending on water temperature, during which time they moult and eventually settle to the bottom substrate
(Christian et al. 2010). Catch locations for toad crab in the Strait of Belle Isle Area by DFO scientific surveys and
sentinel fisheries between 1999 and 2009 are indicated in Figure 3.31 in Sikumiut (2010a). Catch locations in
the vicinity of the proposed submarine cable crossing corridor are concentrated at the Labrador end.

Rock Crab

Rock crab are found in the north-west Atlantic from southern Labrador to Miami, Florida at depths ranging
from the low water mark to 575 m (Williams 1984). In the northern part of its range, rock crab is generally
found in 5 to 20 m of water, while to the south it occurs primarily in deeper waters (DFO 1996). This crab
species is most common in shallow water (<20 m), especially in bays on open sand or sand / mud bottoms
(DFO 2000).

Rock crab typically mate in April and May, followed by egg extrusion and fertilization in late fall (Christian et al.
2010). Egg-bearing female rock crabs show a marked preference for soft bottoms in which they can bury
themselves and form aggregations (DFO 2010c). After hatching in late spring or summer, the larvae are
planktonic for up to three months, during which time they metamorphose to the settlement stage. After
settlement to bottom substrate of variable type, the juveniles moult through various stages and reach sexual
maturity in 3 to 6 years (DFO 2007c).

Rock crab are major predators in northern subtidal communities, preying on various fauna including juvenile
scallops, mussels, gastropods, various echinoderms and polychaetes. Groundfish and lobsters are the primary
predators of rock crab (Christian et al. 2010).
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American Lobster

The American lobster is a benthic decapod crustacean with a distribution range from Cape Hatteras, North
Carolina to the Strait of Belle Isle (Christian et al. 2010). Although adult lobsters are generally found in water
depths <50 m, they have been observed as deep as 700 m (DFO 2003a; Ennis 1984). Lobsters prefer to live in
cracks and shelters, and therefore are often found on rocky bottoms with substantial algal cover. Algae not
only provides protective cover but it also attracts several organisms on which lobsters prey. Adult lobsters are
occasionally found on other types of bottom substrate such as mud, sand or gravel, but these are not
preferred habitat (Christian et al. 2010).

Adult lobsters appear to reside in relatively shallow coastal waters in the summer because of higher water
temperatures, and then often migrate to deeper areas in the winter, perhaps to avoid the increased
turbulence associated with winter weather (St. Lawrence Global Observatory 2010, internet site). Young
lobsters <40 mm in length typically remain in the shallow subtidal waters at depths of <10 m, in areas with
gravel and cobble bottom substrate. They may also be found on bottoms covered with mussel shells and algae.

Mating typically occurs between July and September, followed by egg extrusion approximately one year later.
Larval hatch occurs once water temperatures have increased sufficiently, and will persist for about a four
month period (i.e., late May to September) (DFO 2009f). Larvae remain planktonic for several weeks before
metamorphosing to the stage which settles to the bottom (Christian et al. 2010).

The adult lobster is thought to have few natural predators and commercial harvesting accounts for most adult
mortality. Diet typically consists of rock crab, polychaetes, molluscs, echinoderms, and various finfish. Much of
the resource information on lobster in is typically comprised of fishery-related data (Collins et al. 2009).

Data for Lobster Fishing Areas 14C (includes the Strait of Belle Isle Area) and 7 (includes the Dowden’s Point
Area) are insufficient to assess stock size in those areas (DFO 2009f). This information is not considered
necessary to describe the existing environment conditions for lobster.

Northern Shrimp

Northern shrimp, also known as pink shrimp, are most abundant north of 46 degrees north (°N). In the north-
west Atlantic, they occur from West Greenland (75°N) south to Georges Bank (42°N) (Parsons and Fréchette
1989; Squires 1990). Water temperatures in areas of the north-west Atlantic, where the northern shrimp are
most abundant range from 1 to 6°C, sometimes restricting them to deep areas (i.e., >180 m) (Koeller et al.
1996). Northern shrimp appear to prefer areas with soft, mud, silt substrates but occasionally they will be
found on sand and gravel / rock substrates (DFO 1989; Williams 1984). These water temperature and substrate
conditions occur throughout the Newfoundland-Labrador offshore area within a depth range of approximately
150 to 600 m, providing a vast area of suitable habitat (Orr et al. 2002; DFO 2006a).

The northern shrimp is usually a protandric hermaphrodite, meaning that it first functions sexually as a male
(one to several years), undergoes a brief transitional period known as sex inversion and spends the remainder
of its life as a sexually mature female (secondary female) (DFO 2008a; DFO 1993). There are some variations in
its life history depending primarily on environmental temperatures.

Northern shrimp spawn once a year, generally around late June or early July. In eastern Canadian waters,
shrimp eggs are extruded during late summer and fall and remain attached to the underside of the female’s
abdomen until hatching the following spring / summer (Christian et al. 2010). Northern shrimp females tend to
be almost 100% ovigerous in autumn and spawn at least annually (Squires 1965). Ovigerous females may
display seasonal horizontal migration to shallower warmer water areas in order to maximize the rate of
embryonic development. The time between egg extrusion and hatching is temperature dependent, the
shortest periods occurring in areas with higher temperatures (DFO 1993). Larval hatching typically occurs
sometime during the spring.
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Upon hatching, larvae rise to near the surface where they start feeding on small plankton. After remaining
planktonic for a few months, the larvae begin to move downwards in the water column and metamorphose to
adult form (DFO 1993).

Northern shrimp exhibit diel vertical migration, spending time near the bottom during the day and moving
upwards in the water column at night. During the day, the shrimp feed on bottom items including wormes,
small crustaceans, detritus and marine plants. At night, the diet shifts to pelagic food items such as copepods
and euphausiids. The migration consists mainly of males and smaller females (DFO 2008b).

The northern shrimp prefers soft mud or silt substrates with a high organic content that provides a food source
(DFO 2007d). Northern shrimp are known to be prey of Greenland halibut (Reinhardtius hippoglossoides)
(Vollen et al. 2004), Atlantic halibut (Hippoglossus hippoglossus), other flatfish, cod, redfish (Sebastes spp.) and
harp seals (Pagophilus groenlandicus) (Lawson and Hobson 2000; Squires 1990).

Snow Crab

Snow crab are distributed within Canadian waters between the southern tip of Nova Scotia and mid Labrador
coast (Dawe et al. 2010; DFO 2009g). This includes the Gulf of St. Lawrence and the Strait of Belle Isle Area.
Snow crab generally prefer deep, cold waters. Large, commercial size, male crab are typically found on mud or
sand substrates, whereas intermediate sized crab are more often associated with harder substrates (Dawe et
al. 2010; DFO 2005). Early benthic stages of snow crab are typically associated with soft mud substrates
(Dionne et al. 2003).

In spring, mating pairs can be found in shallow waters. Larvae hatch in late spring / early summer and remain
planktonic until settlement to the sea bottom It is possible that larvae from the Labrador coast waters are
transported to the northern Gulf of St. Lawrence by the currents in the Strait of Belle Isle (Lambert 2010, pers.
comm. in Sikumiut 2010a).

Prey items include fish, clams, polychaete worms, brittle stars, shrimp and other crustaceans, while predators
of snow crabs include groundfish, seals and other snow crab (DFO 2003b).

While there is some concentration of fishing effort in the eastern part of the Strait of Belle Isle Area,
historically, the Strait of Belle Isle has not been an area of high fishing effort for snow crab (Dawe et al. 2010;
Lambert, 2010, pers. comm. in Sikumiut 2010a). Snow crab catch locations in the Strait of Belle Isle Area from
1999 to 2009 from DFO scientific surveys and sentinel fisheries are presented in Figure 3.30 in Sikumiut
(2010a). None of these catch locations overlap the proposed submarine cable crossing corridor or the
proposed shoreline electrode site at L’Anse au Diable.

Sea Cucumber

The orange-footed sea cucumber is one of the most abundant and widely distributed echinoderm species
along the east coast of Canada. It occurs from the Arctic to Cape Cod, from the lower intertidal zone and cold
tide pools to deeper than 300 m in the subtidal zone (Gosner 1979). The sea cucumber is abundant at depths
of <30 m on hard, rocky bottoms where it can constitute up to 70% of the epifaunal biomass. Densities are
highest where water currents ensure a steady food supply for this suspension feeding species. Coady (1973)
found abundant quantities of this sea cucumber throughout the waters off Newfoundland and at locations off
Labrador, typically at depths <30 m.

Coady (1973) found that the timing of sea cucumber spawning in NL appeared to be closely associated with the
spring phytoplankton bloom. Fertilized eggs and embryos of this echinoderm are buoyant. Falk-Petersen
(1982) determined that C. frondosa had larvae that underwent pelagic development. According to Hamel and
Mercier (1996), embryonic development was fastest at 12°C, pH of 8 and a salinity of 26 ppt under laboratory
conditions. Furthermore, the free-swimming larvae hatched approximately 9 days after fertilization and
remained pelagic for 6 to 7 weeks (Hamel and Mercier 1996). Mussel beds may enhance survival of newly
settled sea cucumbers by providing a refuge from predation (Christian et al. 2010). After 4 to 5 months, young
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sea cucumbers move to sheltered, illuminated areas of rocky substrate (Hamel and Mercier 1996). Miles
(1995) reported that higher abundances of juvenile sea cucumbers were found in coralline algae compared to
kelp holdfasts, mussel beds and vertical rock faces along the coast of New Hampshire. Once they grow to
about 35 mm length, the sea cucumbers migrate from protected to exposed areas.

Adults normally occur in small dense beds on rock or gravel substrates. Legault and Himmelman (1993) found
that sea cucumbers in the northern Gulf of St. Lawrence were most common on bedrock to cobble substrates
at depths ranging from 4 to 15 m. Himmelman (1991) reported the occurrence of C. frondosa in three of the
types of subtidal regions in the northern Gulf of St. Lawrence, moderately exposed, medium sloped bottoms at
4 to 8 m, exposed, gently sloped bedrock platforms at 10 to 15 m, and gently sloped sediment bottoms in
areas of strong tidal currents at 10 to 15 m.

Sea cucumbers are filter feeding planktivores, using the ten tentacles surrounding the mouth (DFO 1997). They
are passive suspension feeders in that they depend entirely on ambient water movements to drive water
through their filtering tentacles (LaBarbera 1984). Hamel and Mercier (1998) found that C. frondosa in the
St. Lawrence estuary fed mainly during spring and summer on phytoplankton, small crustaceans and a variety
of eggs and larvae. They observed that feeding rates were highest during ebb and rising tides, but concluded
that food availability rather than physical parameters such as temperature or current best explains the cyclic
feeding behaviour of sea cucumbers at seasonal and tidal scales.

To determine if a viable sea cucumber fishery could be sustained within the Strait of Belle Isle, stock
assessments were conducted by DFO in 2005. A bottom tow was conducted in October 2005 within the Strait
of Belle Isle to examine size index and other variables to compare with sea cucumber from the St. Pierre Bank.
Results of this study demonstrated that C. frondosa from the Strait of Belle Isle were smaller in linear
dimension with a thicker body wall on average than the St. Pierre Bank sea cucumber stock (Grant 2006).
Information regarding sea cucumber within the Strait of Belle Isle Area is limited, as the DFO project for sea
cucumber resource assessment is not yet complete (Power 2010, pers. comm. in Sikumiut 2010a). The DFA
have also undertaken surveys in the Strait of Belle Isle region to determine the viability of a possible sea
cucumber fishery in the area (Melindy 2010, pers. comm. in Sikumiut 2010a), however, results of these surveys
were not available. These data were not considered to be necessary to describe the existing environment for
sea cucumbers.

Fishery-targeted Fishes
Strait of Belle Isle Area

Canning & Pitt (2010) identified the fish species harvested within the Strait of Belle Isle Area during the 2004 to
2008 period. These species, listed in decreasing order of average value, are as follows:

e Atlantic cod;

e capelin (Mallotus villosus);

e |lumpfish (Cyclopterus lumpus);

e Atlantic mackerel (Scomber scombrus);

e Greenland halibut;

e Atlantic herring (Clupea harengus);

e Atlantic halibut;

e American eel;

e winter flounder (Pseudopleuronectes americanus); and
e American plaice (Hippoglossoides platessoides).
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Of these ten fish species, six (i.e., Atlantic cod, capelin, lumpfish, Atlantic mackerel, Atlantic herring, and
Atlantic halibut) have been harvested in the vicinity of the proposed submarine cable crossing corridor during
the 2004-2008 period (Canning & Pitt 2010). Although not harvested in the Marine Environment, the American
eel is harvested in freshwater systems that empty into the Strait of Belle Isle Area near the proposed corridor.
Given that this fish is catadromous (reproduces in the freshwater and feeds in the Marine Environment), there
is likelihood that it migrates through the proposed corridor.

Brook trout, Arctic char (Salvelinus alpinus) and Atlantic salmon (Salmo salar) also likely occur in the Strait of
Belle Isle Area, including the vicinity of the proposed submarine cable crossing corridor, during migrations
between the Freshwater and Marine environments (Sikumiut 2010a). While not commercially harvested within
the Strait of Belle Isle Area, these species are likely targeted during recreational fisheries.

Several demersal and groundfish species caught in DFO research vessel surveys and sentinel fisheries in the
Strait of Belle Isle Area during the 1999-2009 period were identified in Sikumiut (2010a). Based on criteria
including overall distribution, role in the ecosystem, recreational, commercial and / or economic importance,
and potential for a future fishery, several species were discussed in detail, including the following:

e |lumpfish;

e  Greenland halibut;

e witch flounder (Glyptocephalus cynoglossus);
e capelin;

e  Atlantic herring;

e  Atlantic mackerel; and

e various salmonids (e.g., anadromous brook trout, anadromous Arctic char, Atlantic salmon).

Identifiable fishery-targeted fishes observed during the video camera habitat surveys in the Strait of Belle Isle
Area included Atlantic cod in 2008, and winter flounder in 2009. Cod occurred in 5 to <25% of the 2008 drop
video camera survey transect reaches, while winter flounder was seen only once during the 2009 diver-
mediated video camera survey. Drop camera surveys from 2011 identified Atlantic cod was the only fishery-
targeted fish species observed along the proposed cable crossing corridor, specifically at 90 to 100 m depths in
both Section 1 and Section 4 (AMEC 2010b).

The occurrence of numerous fishery-targeted groundfish and pelagic species within the Strait of Belle Isle Area
are indicated in the CCRI database (LSDA 2002; NEDC 2001; RORB 2001). They are as follows:

e Atlantic cod;

e Atlantic halibut;

e Greenland halibut;
e redfish;

e winter flounder;

e capelin;

e Atlantic herring;

e Atlantic mackerel;
e Atlantic salmon;

e brook trout; and
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e Arctic char.

Figure 3.18 and Figure 3.22 in Sikumiut (2010a) present TEK information related to where some of these fishes
spawn within the Strait of Belle Isle Area. The fishery-targeted fishes that spawn in the vicinity of the proposed
submarine cable crossing corridor include lumpfish, flounder, Atlantic herring and capelin (see Figure 3.18 and
Figure 3.22 in Sikumiut 2010) (LSDA 2002; NEDC 2001; RORB 2001).

The CCRI database contains information on Strait of Belle Isle Area spawning locations for Atlantic cod,
lumpfish, winter flounder other flounders and sand lance (Ammodytes spp.). Winter flounder, lumpfish,
capelin and Atlantic herring are the only species identified as spawning in the vicinity of the submarine cable
crossing corridor; winter flounder and capelin at the Forteau nearshore area, and lumpfish, capelin and
Atlantic herring at the Shoal Cove nearshore area (Sikumiut 2010a).

In their descriptions of the Strait of Belle Isle EBSA, DFO (2009c; 2007b) indicated that this area, which includes
the proposed submarine cable crossing corridor, is the main location of spawning by the fall herring
component of the northern Gulf of St. Lawrence, and is characterized by high concentrations of capelin, spiny
dogfish (Squalus acanthias), and sand lance.

L’Anse au Diable

As indicated for the Strait of Belle Isle Area, Canning & Pitt (2010) identified the fish species harvested within
the Strait of Belle Isle Area within which the proposed L’Anse au Diable shoreline electrode site is located. Of
the identified species, Atlantic cod, capelin, lumpfish, Atlantic mackerel, and Atlantic herring have been
harvested in the vicinity of the proposed L’Anse au Diable shoreline electrode site during the 2004-2008 period
(Canning & Pitt 2010). Although not harvested in the Marine Environment, the American eel is harvested in
freshwater systems that empty into the Strait of Belle Isle near L’Anse au Diable. Given that this fish is
catadromous, it is likely that it migrates through the vicinity of L’Anse au Diable. Brook trout, Arctic char and
Atlantic salmon also likely occur in the vicinity of the proposed L’Anse au Diable electrode site during
migrations between the Freshwater and Marine environments (Sikumiut 2010a). While not commercially
harvested in this area, they could be targeted during recreational fisheries.

Figure 3.18 (Section 3.3.1) and Figure 3.22 (Section 3.3.2) in Sikumiut (2010a) present information related to
where some of these fishes spawn within the Strait of Belle Isle Area. The fishery-targeted fishes that spawn in
the vicinity of the L’Anse au Diable shoreline electrode site include lumpfish, Atlantic cod, capelin and Atlantic
herring (see Figure 3.18 and Figure 3.22 in Sikumiut 2010a) (LSDA 2002; NEDC 2001; RORB 2001). While
Atlantic salmon do not spawn in the Marine Environment at L’Anse au Diable, they do spawn in rivers that flow
into the Strait of Belle Isle Area in the vicinity of L’Anse au Diable.

No fishery-targeted fishes were observed at the proposed L'Anse au Diable shoreline electrode site during the
drop video camera habitat survey conducted in October 2010 (Sikumiut 2011a).

Dowden’s Point Area

Section 15.6 of this EIS (Marine Fisheries) indicate that fish species commercially harvested within the
Dowden’s Point Area include capelin, Atlantic herring, Atlantic mackerel and lumpfish. Lumpfish are caught on
suitable grounds located close to shore within the Dowden’s Point Area, principally between Dowden’s Point
and Lance Cove to the north-east. The occurrences of capelin, Atlantic herring and Atlantic mackerel within the
Dowden’s Point Area were also reflected in the CCRI database (CCDA 2001). Atlantic cod was also identified as
an occurring species within the Dowden’s Point Area (CCDA 2001).

One unidentified gadoid fish was observed at the proposed Dowden’s Point shoreline electrode site during the
drop video camera habitat survey conducted in October 2010 (Sikumiut 2011a).
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Species Profiles
Atlantic Cod

Atlantic cod found within the Strait of Belle Isle Area are generally from the northern Gulf of St. Lawrence
population (i.e., Laurentian North population) (Northwest Atlantic Fisheries Organization Areas 3Pn 4RS).
These cod are known to migrate extensively on an annual basis (DFO 2009h). During winter, these cod are
found off south-western and southern Newfoundland in depths >366 m (DFO 2009h). On the basis of
migration patterns, Yvelin et al. (2005) suggested that this stock consisted of three components in the Gulf of
St. Lawrence. While all three components had the same over-wintering location off southern Newfoundland,
tagging studies have shown a portion of the population remained in that area throughout the year. The other
two components of the population migrated north to one of two regions: off the coast of western
Newfoundland or in the northern Gulf of St. Lawrence, including the Strait of Belle Isle (Yvelin et al. 2005).
Northern Gulf of St. Lawrence cod typically migrate to the west coast of Newfoundland, Northwest Atlantic
Fisheries Organization Division 4R (see Figure 3.17 in Sikumiut 2010a), between April and May (DFO 2009h).

Spawning of Atlantic cod occurs in a variety of depths (Smedbol and Wroblewski 1997; Hutchings et al. 1993)
and they are known to spawn in inshore, nearshore and offshore waters (Morgan and Trippel 1996; Hutchings
et al. 1993). Studies in 2001 on spawning females within the Gulf of St. Lawrence indicated that spawning
occurs more predominantly in April in the northern Gulf of St. Lawrence (Méthot et al. 2005). Results from
these studies demonstrated that during 2001 a higher percentage of spawning Atlantic cod females occurred
in 4R than other parts of the Gulf of St. Lawrence, and that only spent females were captured in 4R in April
(Méthot et al. 2005). Results from tagging studies show that the Atlantic cod found in the Strait of Belle Isle
Area mix with Burgeo Bank cod (3Ps) every winter, occasionally mix with 2J3KL (NL population) cod in the Strait
of Belle Isle, and mix with 4TVn (Laurentian South population) stock in the north-west portion of the Gulf of
St. Lawrence (DFO 2009h). Results from the sentinel tagging surveys (Bérubé and Fréchet 2001) show that
most catches in the Strait of Belle Isle occur between July to October. These are found further south in 4R and
3Pn between September and December.

Although cod from the Strait of Belle Isle Area are mainly from the 4RS and 3Pn stock, Atlantic cod from other
stocks have been present in the area. Only a few cod were tagged and released with acoustic transmitters off
Bonavista and only a few of these were detected in the Strait of Belle Isle Area (Brattey 2010, pers. comm. in
Sikumiut 2010a) suggesting that the Bonavista cod stock does not undertake extensive migrations to the Strait
of Belle Isle Area. As juveniles, cod associate with complex habitats, such as boulders / large rock, cobble,
macroalgae and eelgrass in inshore environments. This is specifically for protection from predators, such as
larger conspecifics and other piscivorous fish and sea birds (Laurel et al. 2003). Distribution of Atlantic cod
changes with age where juvenile nursery areas are primarily located at inshore shallow areas along the coast
of southern Labrador and eastern Newfoundland. Young of the year are found mainly inshore, with year one
cod starting to appear offshore. By age three and four they have distribution to offshore areas overlapping
with older fish.

Capture locations of Atlantic cod in the Strait of Belle Isle Area from 1999 to 2009 by DFO scientific surveys and
sentinel fisheries are presented in Figure 3.39 in Sikumiut (2010a). It is apparent that Atlantic cod are widely
distributed throughout the Strait of Belle Isle Area, including within or close to the proposed submarine cable
crossing corridor and the L’Anse au Diable shoreline electrode site. Atlantic cod spawning locations within the
Strait of Belle Isle Area are identified in the CCRI database (see Figure 3.18 in Sikumiut 2010a) (LSDA 2002;
NEDC 2001; RORB 2001). Spawning locations were identified near Red Bay on the Labrador side and in Pistolet
Bay and in an area mid-way between Flower’s Cove and Cooks Harbour on the Newfoundland side. All of these
locations are at least 30 km from the proposed submarine cable crossing corridor and L’Anse au Diable
shoreline electrode site.
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Capelin

Capelin are a small, pelagic fish species found in the north-west Atlantic including off the coast of NL, Grand
Banks, Gulf of St. Lawrence within the Scotian Shelf and the Bay of Fundy (DFO 2008c). Most spawning occurs
in coastal areas, although a small component of the population remains in offshore areas and spawns in areas
such as the Southeast Shoal. Coastal spawning occurs in both inter-tidal waters and on beaches of sand or fine
gravel substrate. This typically occurs in water temperatures between 6°C and 10°C, predominantly at night
(DFO 2008c). Eggs attach to the substrate, and incubation timing varies by temperature, and can last
approximately 15 days at 10°C (DFO 2008c). Upon hatching, larvae are near the surface, and remain planktonic
feeders until winter. The majority of growth occurs during the first year, and the first spawn can occur by age
two. Nearly all males die after reproduction (DFO 2008c).

Capelin are a significant link in food chains as they provide the transfer of energy between primary and
secondary producers to higher trophic levels (DFO 2008c). Within the northern Gulf of St. Lawrence, including
the Strait of Belle Isle Area, capelin are a main forage species prey (DFO 2008c; 2007b). It has been
demonstrated that the main cause of mortality for capelin in this area has been predation by various species.
Savenkoff et al.(2004) indicated that during the mid-1980s, capelin were preyed on by Atlantic cod and redfish.
After the decline of these groundfish in the early 1990s, capelin were important prey items for cetaceans, harp
seals, and Greenland halibut in the mid-1990s and early 2000s. By the mid-2000s, capelin were also the main
prey items for redfish and other capelin. In DFO (2007b) it was suggested that aggregations of capelin in the
Strait of Belle Isle Area may contribute to abundance of marine mammals in the area, further underlining the
importance of capelin in the Strait of Belle Isle Area.

There has been an upward trend for landings of capelin in the Gulf of St. Lawrence (DFO 2008c). Concentrated
catches in the Strait of Belle Isle Area have been reported by the research vessel CCGS Teleost in 2005, 2006
and 2007, and by the CCGS Alfred Needler (Gregoire et al. 2008). There is a commercial purse seine fishery in
Northwest Atlantic Fisheries Organization Divisions 4R and 4S in June and July, and in recent years the most
significant landings of capelin have been within 4Ra (Strait of Belle Isle) (Gregoire et al. 2008). Capture
locations of capelin in the Strait of Belle Isle Area from 1999 to 2009 by DFO scientific surveys and sentinel
fisheries are presented in Figure 3.23 in Sikumiut 2010a. Few of the capelin catch locations overlap the
proposed corridor.

Spawning locations for capelin were identified in the CCRI database and are presented in Figure 3.22 in
Sikumiut 2010a. Note that capelin spawn throughout the sections of Quebec and Newfoundland and Labrador
coasts in the Strait of Belle Isle Area which in not entirely reflected in Figure 3.22. According to the CCRI (NEDC
2001; RORB 2001), capelin spawn in the vicinity of Shoal Cove at the Newfoundland end of the proposed
submarine cable crossing corridor. These are likely locations where capelin have been observed “rolling” on
the beaches in the area.

Lumpfish

Lumpfish primarily inhabit rocky or stony bottoms and are considered groundfish. However, several studies
indicate that lumpfish remain in the offshore pelagic areas most of their mature lives (DFO 2006b). In the
north-west Atlantic, lumpfish range from Greenland to Chesapeake Bay (DFO 2006b).

According to the DFO (2006b) little scientific information exists on the lumpfish in the Gulf of St. Lawrence.
However, tagging studies were conducted in 2004 and 2005 in the northern Gulf of St. Lawrence (Fréchet et al.
2006) to determine migration patterns. Results from this study suggested that lumpfish migration is limited,
with most individuals moving within an area of <40 km. It was noted, however, that there are still uncertainties
about migration of lumpfish since the targeted fishery is seasonal and short (Fréchet et al. 2006).

Mature lumpfish migrate from offshore to coastal areas prior to spawning, which typically occurs in May and
June each year. Males arrive at the coastal areas earlier than females in an attempt to mark their territory.
Spawning is assumed to be temperature dependent, beginning at approximately 4°C. Females lay two to three
egg masses at 8 to 14 day intervals and return offshore, leaving males to guard their egg masses (DFO 2006b).
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During early life stages, lumpfish are found attached to floating algae and rocks, lobster traps and other solid
objects (DFO 2006b).

The diet of lumpfish includes many invertebrates including euphausiid shrimps, pelagic amphipods, copepods,
as well as other shellfish, jellyfish and anemones. Predators of lumpfish in the northern Gulf of St. Lawrence
include gray seals (Halichoerus grypus) and Greenland sharks (Somniosus microcephalus) (DFO 2006b).

There is a directed fishery for lumpfish in the northern Gulf of St. Lawrence, including the Strait of Belle Isle
Area. This fishery targets females for roe during the spring (Fréchet et al. 2006). Capture locations of lumpfish
in the Strait of Belle Isle Area from 1999 to 2009 by DFO scientific surveys and sentinel fisheries are presented
in Figure 3.19 in Sikumiut 2010a. Lumpfish spawning locations have also been identified in the CCRI database
(LSDA 2002; NEDC 2001; RORB 2001) (see Figure 3.18 in Sikumiut 2010a), located mostly on the Newfoundland
side of the Strait of Belle Isle, although some small spawning grounds were located on the Labrador side.

Atlantic Herring

Atlantic herring are schooling pelagic fish found in the north-west Atlantic from Labrador to Cape Hatteras
(McQuinn et al. 1999). Herring form schools for feeding purposes, spawn near the coast, and overwinter in
deeper waters. Herring return to the same feeding and spawning areas every year (DFO 2006c). After
spawning, eggs attach to the substrate, and form a thick carpet of eggs a few centimetres thick on the sea floor
(DFO 2006c).

Like capelin, Atlantic herring are an important food chain link, providing food for various trophic levels. On the
west coast of Newfoundland (Northwest Atlantic Fisheries Organization Division 4R), there are two spawning
stocks present: one which spawns in the spring, and one that spawns in the fall (Savenkoff et al. 2006). The
spring spawning stock spawns near the west coast of Newfoundland, and in and around St. Georges Bay
(McQuinn et al. 1999) during the months of April and May (Savenkoff et al. 2006). The fall spawning stock
spawns north of Point Riche from mid-July to mid-September (McQuinn et al. 1999). The Strait of Belle Isle has
been identified as the main area for spawning of the fall herring component of the northern Gulf of
St. Lawrence (DFO 2009c). Outside of the spawning season, the two stocks can be found to coincide with one
another in St. Georges Bay (spring), Strait of Belle Isle (summer) and in Bonne Bay during the fall (McQuinn et
al. 1999).

Like capelin, the major source of mortality for the northern Gulf of St. Lawrence herring is predation. Redfish
(Sebastes spp.) and large cod were the main predators in the mid-1980s. Cetaceans and harp seals replaced
these species as the main predators in the mid-1990s and 2000s, and harp seals in the 2000s (DFO 2006c). Prey
items included zooplankton (<5 mm) in the mid-1980s, consisting mostly of copepods, and in the 1990s and
2000s small and large zooplankton (euphausids and amphipods) were the two main prey items in the northern
Gulf of St. Lawrence (DFO 2006c).

Capture locations of Atlantic herring in the Strait of Belle Isle Area from 1999 to 2009 by DFO scientific surveys
and sentinel fisheries are presented in Figure 3.24 in Sikumiut 2010a. Spawning locations for Atlantic herring
were identified within the CCRI database, and are presented in Figure 3.22 in Sikumiut 2010a. Note that
Atlantic herring spawn throughout the sections of Quebec and Newfoundland and Labrador coasts in the Strait
of Belle Isle Area which in not entirely reflected in Figure 3.22. According to the CCRI (NEDC 2001; RORB 2001),
herring spawn in the vicinity of Shoal Cove at the Newfoundland end of the proposed submarine cable crossing
corridor. Spawning locations were identified primarily on the Newfoundland side of the Strait of Belle Isle, near
the coast.

Atlantic Mackerel

Like capelin and Atlantic herring, Atlantic mackerel are an important food chain link, providing food for various
trophic levels, as well as being the target of a commercial fishery. Atlantic mackerel are a pelagic fish species
that occurs on both sides of the north Atlantic and in the north-west Atlantic is distributed from North Carolina
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to Newfoundland (DFO 2008d). Mackerel are often found inshore in spring and summer, but occur in deeper
waters at the edge of the continental shelf in late fall and winter. In the Gulf of St. Lawrence, spawning occurs
in the southern region. Data collected during the mid-1980s, 1990s and early 2000s examined ecosystem
function of the Gulf of St. Lawrence with a focus on mackerel perspective (Gregoire et al. 2006).

Gregoire et al. (2006) demonstrated that small (<5 mm) and large (larger than 5 mm) zooplankton were the
major prey item of mackerel in the mid-1980s. Data collected in the mid-1990s and early 2000s demonstrated
that while zooplankton were still the main dietary component of mackerel in the northern Gulf of
St. Lawrence, Northern shrimp and capelin made up larger components of the diet. During the mid-1980s,
mackerel were preyed upon by cetaceans and large demersal fish (primarily cod), but by the mid 1990s and
early 2000s, the main predators of mackerel were predominantly cetaceans (Gregoire et al. 2006).

There is a directed fishery for mackerel in both Newfoundland and Québec regions of the Gulf of St. Lawrence.
Capture locations of Atlantic mackerel in the Strait of Belle Isle Area from 1999 to 2009 by DFO scientific
surveys and sentinel fisheries are presented in Figure 3.25 in Sikumiut 2010a. Spawning locations for Atlantic
mackerel were identified within the CCRI database, and presented in Figure 3.22 in Sikumiut 2010a. Spawning
locations were identified primarily on the Newfoundland side of the Strait of Belle Isle, west of the proposed
submarine cable crossing corridor.

Atlantic Halibut

Although Atlantic halibut is the largest of the flatfish and a prized species on the market, knowledge of its
biology and stock status is limited. In the northern Gulf of St. Lawrence, halibut are most abundant at depths
of 200 m or more. Based on information collected during scientific trawl surveys, Gulf of St. Lawrence Atlantic
halibut appear able to spawn in January and May at least. Smaller halibut feed primarily on invertebrates but
larger ones are primarily fish eaters (DFO 2009i).

Atlantic Salmon

Similar to anadromous Arctic char, Atlantic salmon descend to the sea in the spring after several years of early
life in the freshwater environment. Known as smolts, these juvenile salmon spend up to 108 hours in the
estuary, generally lasting only one or two tidal cycles in the area (Tyler et al. 1978). Unlike anadromous char or
brook trout, salmon will spend one or more winters at sea before returning to their natal river. Atlantic salmon
that mature after one year in the ocean are known as grilse as compared to two sea winter salmon that
mature after two years in the ocean and often travel to the waters off Greenland during the maturation
period.

Hedger et al. (2009) provided evidence through a telemetry study that Atlantic salmon spawning in rivers in
the south-western part of the Gulf of St. Lawrence migrate to offshore areas through the Strait of Belle Isle. Of
the 144 detections of salmon kelts in the Strait of Belle Isle, 78% indicated swimming depths <1 m, and that
swimming depth during diving ranged from 4 m to 15 m.

There are 14 rivers that flow into the Strait of Belle Isle Area that are listed as ‘Salmon Rivers’ in Schedule | of
the Newfoundland and Labrador Fishery Regulations. Scheduled salmon rivers are designated by DFO (see
Section 10.4.5, Freshwater Fish and Fish Habitat). Two of these rivers, Forteau River and L’Anse au Loup Brook,
have mouths located within 30 km of the Labrador end of the proposed submarine cable crossing corridor
(Figure 3.26 in Sikumiut 2010a). The mouths of two scheduled salmon rivers, L’Anse au Loup Brook and
Pinware River, are located within 15 to 20 km of L’Anse au Diable (Figure 3.26 in Sikumiut 2010a). There are
18 scheduled salmon rivers that empty into Conception Bay (Reddin et al. 2009). The scheduled salmon that
empties into Conception Bay nearest to Dowden’s Point is Seal Cove Brook, located within 1 to 2 km of
Dowden’s Point (Reddin et al. 2009).
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Non-Fishery-targeted Fishes
Strait of Belle Isle Area

Identifiable non-fishery-targeted fishes observed during the video camera habitat surveys included alligatorfish
(Aspidophoroides monopterygius) and sculpin (Myoxocephalus sp.) in 2008, and cunner (Tautogolabrus
adspersus) and ocean pout (Zoarces americanus) in 2009. Alligatorfish occurred in 5 to <25% of the 2008
survey transect reaches, while cunner and ocean pout were observed only once during the 2009 survey. During
the part of the 2008 drop video camera habitat survey conducted within the proposed submarine cable
crossing corridor, alligatorfish were observed in all four Segments while sculpin were observed in Segment 2
and Segment 4 only (AMEC 2010b).

In the description of the Strait of Belle Isle EBSA, DFO (2009c; 2007b) indicated that the Strait of Belle Isle Area
is characterized by high concentrations of spiny dogfish and sand lance. However, no specific information on
location of these two species within the Strait of Belle Isle Area was indicated.

The CCRI database (LSDA 2002; NEDC 2001; RORB 2001) indicates the occurrence of sharks (unspecified
species) and swordfish (Xiphias gladius) within the Strait of Belle Isle Area. The database also indicates
spawning locations for sand lance within the Strait of Belle Isle Area but not in the vicinity of the proposed
submarine cable crossing corridor.

L’Anse au Diable

Results of the drop video camera habitat survey at the proposed L’Anse au Diable shoreline electrode site
included sculpin (unspecified species) as the only non-fishery-targeted fish observed during the
September / October survey (Sikumiut 2011a).

Dowden’s Point Area

No non-fishery-targeted fishes were observed during the October 2010 drop video camera habitat survey
conducted at the proposed Dowden’s Point shoreline electrode site. The CCRI database (CCDA 2001) indicates
that flounder and sharks occur within the Dowden’s Point Area.

Species of Special Conservation Concern

For the purposes of this section of the EIS, SSCC include those marine invertebrate and fish
species / populations designated as Endangered, Threatened or Special Concern under Schedule 1 of SARA;
Endangered, Threatened or Vulnerable under the NLESA; or Endangered, Threatened or Special Concern by
COSEWIC. Only species listed as either Endangered or Threatened on Schedule 1 of the SARA have legal status
and listed as Endangered, Threatened or Vulnerable by the NLESA are provided special protection. Based on
these criteria, 18 fish species with likelihood of occurrence in the Study Area are SSCC (Table 10.5.8-14).
Species profiles are provided below for the five species identified in Schedule 1 of SARA or the NLESA.
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Marine Fish Species of Special Conservation Concern that may Potentially Occur within

Common Name

Scientific Name

Species Designation

SARA Schedule 1 NLESA COSEWIC
White shark Carcharodon carcharias | Endangered — Endangered
Northern wolffish Anarhichas denticulatus | Threatened - Threatened
Spotted wolffish Anarhichas minor Threatened — Threatened
Atlantic wolffish Anarhichas lupus Special Concern — Special Concern
American eel Anguilla rostrata — Vulnerable | Special Concern

Atlantic cod (Laurentian North

Newfoundland population)

. Gadus morhua — — Endangered
population)

Porbeagle shark Lamna nasus - — Endangered
Roundnose grenadier Coryphaenoides rupestris — — Endangered
i i End d

Deepwa-ter redfish (Various Sebastes mentella . _ ndangere
populations) Threatened
Atlantic salmon (Southern Endangered
Salmo salar — — Threatened

Special Concern

Cusk Brosme brosme — — Threatened

American plaice (Maritime population) H/ppoglqssmdes — — Threatened
platessoides

Acadian redfish (Atlantic population) Sebastes fasciatus - — Threatened

Blue shark (Atlantic population)

Prionace glauca

Special Concern

Basking shark (Atlantic population)

Cetorhinus maximus

Special Concern

Roughhead grenadier

Macrourus berglax

Special Concern

Spiny dogfish (Atlantic population)

Squalus acanthis

Special Concern

Shortfin mako Isucus oxyrinchus — — Threatened

SARA (2011, internet site); GNL (2011, internet site); COSEWIC (2011, internet site).

Source:

Species Profiles
White Shark (Atlantic Population)

The white shark (Carcharodon carcharias), the quintessential shark species due to its large size and predatory
nature, is widely distributed in sub-polar to tropical seas of both hemispheres but is most frequently observed
and captured in inshore temperate waters over the continental shelves of the western North Atlantic,
Mediterranean Sea, southern Africa, southern Australia, New Zealand and the eastern North Pacific (COSEWIC
2006a). Although rare in waters of Atlantic Canada (only 32 records since 1874), the white shark has been
recorded in numerous locations, including the Strait of Belle Isle (COSEWIC 2006a). Its known bathymetric
range is from just below surface to a depth of 1,280 m (Bigelow and Schroeder 1948 in COSEWIC 2006a).
Reproductive details of the white shark are poorly understood (COSEWIC 2006a). One possible pupping area
on the east coast of North America is the Mid-Atlantic Bight, far south of the Strait of Belle Isle (Casey et al.
1985 in COSEWIC 2006a). It is an apex predator with a wide prey base which includes teleost fishes,
elasmobranchs, marine mammals, cephalopods, other mollusks, decapods crustaceans, marine birds and
reptiles. Biological information on this shark from Canadian waters is limited (COSEWIC 2006a). There are no
systematic surveys for white sharks in Canadian waters. Most records of this shark in Canadian waters are from
incidental catch reports, opportunistic stranding reports, and published historical observations (COSEWIC
2006a).
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Northern Wolffish

The northern wolfish (Anarchichas denticulatus) is a deepwater fish of cold northern seas that has been caught
at depths ranging from 38 to 1,504 m, with observed densest concentrations between 500 and 1000 m at
water temperatures of 2 to 5°C. During 1980 to 1984, this species was most concentrated on the north-east NL
shelf and banks, the south-west and south-east slopes of the Grand Banks, and along the Laurentian Channel.
Between 1995 and 2003, the area occupied and the density was considerably reduced (Kulka et al. 2008).

Northern wolffish are uncommon in the Gulf of St. Lawrence. These wolffish are known to inhabit a wide range
of bottom substrate types, including mud, sand, pebbles, small rock and hard bottom, with highest
concentrations observed over sand and shell hash in the fall, and coarse sand in the spring. Unlike other
wolffish species, both juvenile and adult stages of this species have been found a considerable distance above
the bottom, as indicated by diet (Kulka et al. 2008).

Prey of northern wolffish are primarily bathypelagic (>200 m depth) biota such as ctenophores and medusa,
but also include mesopelagic biota (<200 m depth) and benthic invertebrates. Pelagic fish represent the largest
percentage of stomach contents on the basis of volume. Tagging studies have suggested limited migratory
behaviour by these wolffish (Kulka et al. 2008).

Northern wolffish typically spawn late in the year on rocky bottom. Cohesive masses of fertilized eggs are laid
in crevices but are unattached to the substrate. Pelagic larvae hatch after an undetermined egg incubation
time, and typically feed on crustaceans, fish larvae and fish eggs (Kulka et al. 2008).

DFO research vessel surveys and sentinel fisheries caught northern wolffish in the Strait of Belle Isle Area in
2006, 2007 and 2008 (Figure 3.37 in Sikumiut 2010a). Most were caught about 25 km west of the proposed
submarine cable crossing corridor but some wolffish catches were made in the vicinity of L’Anse au Loup
between Forteau Point and L’Anse au Diable.

Wolffishes (unspecified species) were identified in the CCRI database (CCDA 2001) as occurring within the
Dowden’s Point Area; however, there are no records of Northern wolffish occurrence in Conception Bay
(Stantec 2012c).

Spotted Wolffish

The life history of the spotted wolffish (Anarchichas minor) is similar to that of the northern wolffish except
that it seldom inhabits the deepest areas used by the northern wolffish. Although spotted wolffish have been
caught at depths ranging from 56 to 1,046 m, the observed densest concentrations occur between 200 and
750 m at water temperatures of 1.5 to 5°C. Concentrations of this species, its distribution and its habitat
preference are the same as discussed for the northern wolffish (Kulka et al. 2008).

Prey of spotted wolffish are primarily benthic (>75%), typically including echinoderms, crustaceans, and
molluscs associated with both sandy and hard bottom substrates. Fish also constitutes part of the spotted
wolffish diet (<25%). Tagging studies indicate the spotted wolffish migrations are local and limited (Kulka et al.
2008).

Spotted wolffish exhibit internal fertilization which typically occurs on stony bottom around July and August in
NL waters. Cohesive masses of eggs are deposited in crevices, remaining unattached to the substrate. After an
undetermined incubation time, pelagic larvae hatch and start to feed on crustaceans, fish larvae and fish eggs
within a few days of hatching (Kulka et al. 2008).

DFO research vessel surveys and sentinel fisheries caught spotted wolffish in the Strait of Belle Isle Area in
2003, 2004, 2008 and 2009 (Figure 3.37 in Sikumiut 2010a). As was the case with the northern wolffish, most
of the spotted wolffish were caught >25 km west of the proposed submarine cable crossing corridor. The lone
exception was a capture just east of Shoal Cove in 2004.
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Wolffishes (unspecified species) were identified in the CCRI database (CCDA 2001) as occurring within the
Dowden’s Point Area.

Atlantic Wolffish

Atlantic wolffish (Anarhichas lupus) are primarily demersal and inhabit shallower areas than the northern and
spotted wolffishes. This species has been observed from near shore to a depth of 918 m at water temperatures
ranging from -1 to 10°C, but are most common at water depths of 150 to 350 m with water temperatures
ranging from 1.5 to 4°C. During 1980-1984, this species was most concentrated in the same areas as the
northern wolffish, with additional concentrations on the southern Grand Banks and the Gulf of St. Lawrence.
More recently, the area occupied and density within the area was considerably reduced in the northern part of
its confirmed range, but has remained relatively constant in the Gulf of St. Lawrence (Kulka et al. 2008). Unlike
the northern and spotted wolffishes, Atlantic wolffish are often observed by divers close to shore, and they
form dense concentrations offshore.

During its feeding period, this wolffish species appears to prefer complex reliefs of rocks without algal growth
and sand. Shelters in these rock reliefs are typically situated on 15 to 30° slopes with good water circulation.
There is an indication that Atlantic wolffish form colonial settlements during the feeding period (Kulka et al.
2008). Prey of Atlantic wolffish are primarily benthic (>85%), typically including echinoderms (e.g., sea urchins),
crustaceans (e.g., crabs) and molluscs (e.g., scallops) associated with both sandy and hard bottom substrates.
Fish also constitutes part of the spotted wolffish diet (<15%) (e.g., redfish).

Migration by Atlantic wolffish is also limited, with seasonal inshore movement in the spring when mature fish
are found in areas with water depths <15 m. These wolffish seem to prefer stony bottom substrate for
spawning in September and October in NL waters. After internal fertilization, cohesive masses of eggs are
deposited in crevices on the bottom, remaining unattached to the substrate. The egg mass is guarded and
maintained by the male Atlantic wolffish for the 7 to 9 month incubation time, after which pelagic larvae hatch
and commence to feed on crustaceans, fish larvae and fish eggs within a few days of hatching (Kulka et al.
2008).

DFO research vessel surveys and sentinel fisheries caught Atlantic wolffish in the Strait of Belle Isle Area every
year between 2000 and 2009. As was the case with the other two wolffish species, most of the Atlantic
wolffish were caught west of the proposed submarine cable crossing corridor. However, there were catches
within the corridor and at L’Anse au Loup between Forteau Point and L’Anse au Diable (Sikumiut 2010a).

Wolffish (unspecified species) were identified in the CCRI database (CCDA 2001) as occurring within the
Dowden’s Point Area.

American Eel

The American eel is a facultatively catadromous species that spawns in the Sargasso Sea, in the middle of the
North Atlantic, and whose juvenile and adult stages have historically occurred in all accessible freshwater,
estuarine and coastal areas associated with the Atlantic Ocean (DFO 2010d). After spawning, the larval
leptocephali are transported via the Gulf Stream along the Atlantic coast of North America. Following
detrainment from the Gulf Stream to the continental shelf, the leptocephali metamorphose to glass eels that
subsequently become pigmented elvers as they enter coastal waters in the spring.

Spawning migration from the freshwater environment to the marine environment typically occurs in late
summer / fall. Recent studies have shown that some eels spend all of their life cycle in coastal waters and do
not have a freshwater phase (DFO 2010d). It is conceivable that both elvers and mature eels would at some
time pass through the Study Area, both in the Strait of Belle Isle Area and the Dowden’s Point Area.

Information related to other SSCC that have likelihood of occurrence within the existing environment area and
have COSEWIC designations only, is included in Section 3.3.4 of (Sikumiut 2010a).
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Special Areas

Almost all of the Strait of Belle Isle Area occurs within the Strait of Belle Isle EBSA of the Estuary and Gulf of St.
Lawrence Large Oceans Management Area identified by DFO. Conservation objectives for this LOMA were
developed in 2007 by DFO to guide managers and other ecosystem users throughout the Integrated
Management process of human activities that will be carried out there, by establishing safe limits within which
social, cultural and economic objectives can be established (DFO 2009c). The conservation objective for each
EBSA within the Estuary and Gulf of St. Lawrence Large Oceans Management Area is as follows:

e Ensure that the features of the EBSA related to its uniqueness, which make the area appropriate for
aggregation and / or that ensure the reproduction and survival of the dependant species in that area
(fitness consequences), are not altered by human activities.

e The relative importance of each EBSA in the Estuary and Gulf of St. Lawrence Large Oceans Management
Area was assigned during a workshop in 2007, and was based on three criteria: (1) the EBSA itself; (2) the
species and stocks of concern; and (3) the structural and functional properties of the ecosystem. The key
characteristics of the Strait of Belle Isle EBSA, which was rated as a first priority EBSA, include the following
(DFO 2009c):

— Particularly complex topography.

— Very important for Greenland lebbeid shrimp and represents the only area in the Gulf where
circumpolar eualid (subsp. gaimardii) shrimp have been observed. It is also a very significant area for a
few shrimp species that are somewhat limited in their distribution elsewhere (Greenland lebbeid,
circumpolar eualid (subsp. belchen)) and for a few invertebrate species (ascidians, starfish, basket
stars, sculptured shrimp, Arctic eualid, Greenland shrimp, parrot shrimp, polar lebbeid, pink shrimp,
sevenline shrimp, Arctic argid, and zebra lebbeid) that are limited or somewhat limited in their
distribution elsewhere.

— Main area for spawning of the fall herring component of the northern Gulf. It is also an area with high
concentrations of capelin (and marine mammals) and other pelagic species (spiny dogfish and sand lance).

— Extremely significant and diverse area for large cetaceans and several other piscivorous (fish eating)
marine mammal species.

Aboriginal Ecological Knowledge

AEK regarding marine fish and fish habitat in parts of the Study Area was obtained through land and resource
use interviews. This is listed below (Table 10.5.8-15) and includes information on the scallop fishery, and
herring breeding areas. The information provided is generally consistent with the scientific data obtained
through the field studies and literature review conducted for the EA (as reported in Section 10.5.8.2).

Table 10.5.8-15 Aboriginal Ecological Knowledge of Marine Fish and Fish Habitat in the Study Area

Group Source Quote (Direct and/or Indirect)

NunatuKavut Land and Resource Indirect
NunatuKavut Use Interview, May 2011 There is no commercial harvest of mussels in the Strait.
Community Indirect
Council NunatuKavut Land and Resource ,

. There are mussel farms across the Québec border, and scallop
Use Interview, May 2011 A .
and cod are harvested in the Straits.
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Local Ecological Knowledge

LEK regarding marine fish and fish habitat in parts of the Study Area was obtained through Labrador-Island
Transmission Link Strait of Belle Isle Marine Crossing Meeting participants in Flower’'s Cove and West
St. Modeste. This is listed below (Table 10.5.8-16) and includes information on the scallop fishery in the Strait,
and the Strait of Belle Isle as an ecologically sensitive area and important breeding ground for herring. The
information provided is generally consistent with the scientific data obtained through the field studies and
literature review conducted for the EA (as reported in Section 10.5.8.2).

Table 10.5.8-16 Local Ecological Knowledge of Marine Fish and Fish Habitat in the Study Area

Community Source Indirect Quote

Labrador-Island Transmission Link EA, Strait of
Flower’s Cove, NL Belle Isle Marine Crossing Meeting participant,
Flower’s Cove, NL, January 12, 2011

The scallop fishery is very important in the
Strait.

Labrador-Island T ission Link EA, Strait of
West St. Modeste, abrador-isiand fransmission tin , Strarn o The Strait of Belle Isle is a breeding ground

NL Belle Isle Marine Crossing Meeting participant, for herring; it is an ecologically sensitive area
West St. Modeste, NL, January 13, 2011 & gically ’

10.5.9 Marine Mammals and Sea Turtles

The Strait of Belle Isle and Conception Bay are known to support a diverse group of marine mammals including
members of the Orders Cetacea and Carnivora, with more than 20 species potentially using these areas at
various times of the year. This section describes these species, including their life history, and known
occurrence and use of the Study Areas. Several of these species also have SSCC statuses, and where relevant,
these designations are included with each species description.

Sea turtles are also known to occur in the Strait of Belle Isle and Conception Bay areas. This section discusses
the species of sea turtles, including their life history, and use of the Study Area. Sea turtle species also have
SSCC statuses, and are discussed with each species description.

10.5.9.1 Study Area

The Study Area for marine mammals and sea turtles reflects their use of larger areas, and includes the Strait of
Belle Isle and Conception Bay. The Strait of Belle Isle Area is defined as the area extending from Port au Choix
on the west coast of Newfoundland to the tip of the Northern Peninsula and from Baie Jacques Cartier,
Québec to Chateau Bay, Labrador (Sikumuit 2010b). The Strait of Belle Isle Area includes the proposed
submarine cable crossing corridor and the L’Anse au Diable shoreline electrode sites.

The Study Area for the Dowden’s Point shoreline electrode site includes the entirety of Conception Bay.
10.5.9.2 Information Sources and Data Collection

The primary sources of information relating to marine mammals used in this review include the following and
sources listed therein:

e Marine Mammals, Sea Turtles and Sea Turtles in the Strait of Belle Isle: Supplementary Information Review
and Compilation (Sikumiut 2010b): This report includes the identification, compilation, review, and
presentation of existing and available information on marine mammals, sea turtles and seabirds in the
Strait of Belle Isle area, as a supplementary update to the marine mammal and seabird studies described
below.
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e Marine Mammals and Seabirds in the Strait of the Belle Isle (Jacques Whitford 2000a). This survey included
aerial and boat-based marine mammal and seabird surveys conducted in the Strait of Belle Isle in the
summer and fall of 1998, along with a detailed and comprehensive review of known sightings and other
information from the available literature and other datasets. The study objective was to describe the
occurrence, spatial and temporal distribution, and relative abundance of marine mammals and seabirds in
the Strait and surrounding area during the ice-free season. Aerial surveys flown in 1998 covered an area of
approximately 5,400 km? in a transect pattern with a spacing of 7.4 km (4 nautical miles). This transect
spacing was selected to maximize the potential for sightings and reduce the risk of missing animals or
duplicating observations. Twenty-five transects were flown, covering an estimated length of 1,200 km
(648 nautical miles). The aerial survey could be flown in a single day and the survey area was flown twice
over two consecutive days when weather permitted. To compliment the aerial surveys, boat-based surveys
were also conducted in 1998. These surveys were conducted at three-week intervals to coincide as closely
as possible with the aerial surveys. Data collected through both survey methods were analyzed using
line-transect methods.

e Strait of Belle Isle: Ambient Noise and Marine Mammal Survey (Jasco 2011a): During 2010, acoustic data
were recorded at three locations within the Strait of Belle Isle: near Newfoundland, near the middle of the
Strait of Belle Isle, and near Labrador. Two deployments (June — August and September — December)
recorded ambient noise from each location. Analysis of the data collected included visual examination of
spectrograms, combined with auditory review of a sample of the acquired digital audio. Automated
analysis of the data was also performed to quantify ambient sound levels, detect shipping noise, and
identify biological sounds, including the calls of marine mammals. Manual analysis was also used to
identify biological sounds that occurred during the recording period. Where possible, vocalizations were
identified to species and quantified.

e Scientific literature.
e Gray literature (e.g., consultant’s reports, government documents).
e Government databases (DFO datasets).

e Relevant web sites.

Additional data collected in the Strait of Belle Isle available from other sources (Hammill and Stenson 2010;
Stenson et al. 2010; Lawson and Gosselin 2009; Lawson et al. 2007; Lesage et al. 2007) was reviewed and
incorporated into the marine mammal existing environment description as appropriate. In particular, Lesage et
al. (2007) provides information on marine mammals in the Gulf of St. Lawrence, including the Strait of Belle
Isle. In 2007, DFO conducted large-scale aerial surveys of marine megafauna in the Northwest Atlantic
including much of the Canadian seaboard (Lawson and Gosselin 2009).

The above information review and compilation report is cited extensively in this section. Other information
sources include the primary scientific literature, gray literature (e.g., consultant’s reports, government
documents), government databases, and relevant web sites.

Data collection for sea turtles was limited to a literature review. No sea turtle-specific field work was
conducted in either the Strait of Belle Isle Area or Conception Bay. Surveys for marine mammals and sea birds
conducted in the Strait of Belle Isle in 1998 (Jacques Whitford 2000a) reported no sea turtle observations.

10.5.9.3 Description of Marine Mammals

Marine mammals are members of the Orders Cetacea and Carnivora. The Cetacea include members of the
mysticete or baleen whales (e.g., blue whales, Balaenoptera musculus) and the odontocetes or toothed whales
(e.g., harbour porpoises, Phocoena phocoena). The Carnivora include the seals and walruses. This section
discusses the existing environment for marine mammals that occur in the Strait of Belle Isle and Conception Bay.

The Strait of Belle Isle and Conception Bay support a diverse assemblage of marine mammals, with the species
composition and abundance varying by season and location. Twenty-two species of marine mammals may
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occur in the Strait of Belle Isle and Conception Bay, including 17 species of cetaceans (whales, dolphins and
porpoises) and five species of seals, and possibly walruses.

At least 15 species of marine mammals are known to use the Strait of Belle Isle regularly: gray seal, harbour
seal (Phoca vitulina), hooded seal (Cystophora cristata), harp seal, minke whale (Balaenoptera acutorostrata),
blue whale, fin whale (Balaenoptera physalus), sei whale (Balaenoptera borealis), humpback whale, killer
whale (Orcinus orca), harbour porpoise, Atlantic white-sided dolphin (Lagenorhynchus acutus), white-beaked
dolphin (Lagenorhynchus albirostris), short-beaked common dolphin (Delphinus delphis), and long-finned pilot
whale (Globicephala melas). Other species (sperm whale (Physeter macrocephalus), narwhal (Monodon
monoceros), beluga whale (Delphinapterus leucas), bowhead whale (Balaena mysticetus), North Atlantic right
whale (Eubalaena glacialis), bearded seal (Erignathus barbatus), and Atlantic walrus (Odobenus rosmarus
rosmarus)) are considered extralimital in the Strait of Belle Isle or extremely rare.

Most marine mammals are present in the Strait of Belle Isle between May and December, while harp seals,
hooded seals, and fin whales also occur between December and May. The Strait of Belle Isle is considered a
migratory corridor during spring and fall, a winter breeding and pupping area for ice-associated seals, and a
feeding area for cetaceans.

Although systematic data on marine mammal use of Conception Bay is less readily available, this area also
supports a rich assemblage of marine mammals, primarily during the open-water season. Species which have
been commonly reported in Conception Bay include humpback whale, minke whale, fin whale, long-finned
pilot whale, harbour porpoise, white-beaked dolphin and killer whale with rarer sightings of blue whale, sei
whale, sperm whale, Atlantic white-sided dolphin, and narwhal.

Most marine mammals are considered seasonal inhabitants of the Strait of Belle Isle Area and Conception Bay,
with peak abundance in the Strait of Belle Isle Area occurring between May and August (Jacques Whitford
2000a). Migration by baleen whales into the waters around NL can begin as early as March, with most species
beginning their southbound migration in October and November. Small toothed whales may occur in the Strait
of Belle Isle Area year round, although numbers are greater in summer and fall. A number of the seal species
found in the Strait of Belle Isle are associated strongly with ice and may be present in greater numbers during
the winter months as well as during the spring and fall migrations.

Data compiled from several surveys (in 1995, 1996, and 2002) identified most observed marine mammal
species using the Strait of Belle Isle regularly between May and December, with a few (harp seals, hooded
seals and fin whales) using the Strait of Belle Isle between December and May (Lesage et al. 2007). Data such
as those compiled by Lesage et al. (2007) indicate that the Strait of Belle Isle supports a diverse array of marine
mammals due, at least in part, to persistent zooplankton aggregations that form the foundation of the food
web (Sourisseau et al. 2006). Areas of cetacean activity in the Strait of Belle Isle have been identified between
L’Anse au Clair and L’Anse au Loup and in the vicinity of Red Bay (Jacques Whitford 2000a). No such cetacean
activity areas have been identified in Conception Bay.

The species of marine mammals may occur in the Strait of Belle Isle Area and Conception Bay are listed in
Table 10.5.9-1; some of these species are only represented by historical records and may not occur in modern
times (Sjare 2010, pers. comm. in Sikumiut 2010b; Jacques Whitford 2000a; Lewis and Doutt 1942). This
section reviews the marine mammal species that are likely to occur in the Strait of Belle Isle Area and
Conception Bay, including data on seasonality of occurrence. As previously mentioned, several marine
mammal species, particularly those of the Order Cetacea are listed as SSCC. Table 10.5.9-1 also indicates the
designation by COSEWIC and SARA.
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Marine Mammal Species Known or may Potentially Occur in the Strait of Belle Isle Area

Common Name and Current COSEWIC /
SARA Designation

Scientific Name

Season of Occurrence

Order Cetacea (Suborder Mysticeti — Balee

n Whales)

Blue whale (Endangered / Schedule 1,
Endangered)

Balaenoptera musculus

Spring, summer, fall; possible some
overwintering in Canadian waters (not
in the Strait of Belle Isle Area or
Conception Bay)

Fin whale (Special Concern / Schedule 1,
Special Concern)

Balaenoptera physalus

Spring, summer, fall; possible some
overwintering in Canadian waters (not
in the Strait of Belle Isle Area or
Conception Bay)

Humpback whale (Not at Risk /
Schedule 3, Special Concern)

Megaptera novaeangliae

Spring, summer, fall

Minke whale (Not at Risk / Not listed)

Balaenoptera acuterostrata

Spring, summer, fall

Bowhead whale (Special Concern / No
status)

Balaena mysticetus

Not likely to occur; historical presence
only

North Atlantic right whale (Endangered /
Schedule 1, Endangered)

Eubalaena glacialis

Not likely to occur; historical presence
only

Sei whale (Data Deficient / Not listed)

Balaenoptera borealis

Summer

Order Cetacea (Suborder Odontoceti — Toothed Whales, Dolphins, Porpoises)

Long-finned pilot whale (Not at Risk / Not
listed)

Globicephala melas

Perhaps nearshore in summer; offshore
in winter and spring

Beluga whale (Threatened / Schedule 1,
Threatened) (St. Lawrence River
population)

Delphinapterus leucas

Not likely to occur; extralimital

Narwhal (Special Concern / No status)

Monodon monoceros

Not likely to occur; extralimital

Killer whale (Special Concern / No status)

Orcinus orca

Summer; possibly year-round

Sperm whale (Not at Risk / Not listed)

Physeter macrocephalus

Summer

Harbour porpoise (Special Concern /
Schedule 2, Threatened)

Phocoena phocoena

Spring, summer

Atlantic white-sided dolphin (Not at Risk /
Not listed)

Lagenorhynchus acutus

Spring, summer, fall; possible some
overwintering in Canadian waters (not
in the Strait of Belle Isle Area or
Conception Bay)

Short-beaked common dolphin (Not at
Risk / Not listed)

Delphinus delphis

Summer, fall

White-beaked dolphin (Not at Risk / Not
listed)

Lagenorhynchus albirostris

Spring, summer, fall; possible some
overwintering in Canadian waters (not
in the Strait of Belle Isle Area or
Conception Bay)

Sowerby’s Beaked Whale (Special
Concern / Schedule 1, Special Concern)

Mesoplodon bidens

Not likely to occur; extralimital

Order Carnivora (Family Phocidae — Seals; Family Odobenidae — Walrus)

Gray seal (Not at Risk / Not listed)

Halichoerus grypus

Spring, summer, fall

Harbour seal (Not at Risk / Not listed)

Phoca vitulina

Spring, summer, fall
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Table 10.5.9-1 Marine Mammal Species Known or may Potentially Occur in the Strait of Belle Isle Area
and Conception Bay (continued)

Common Name and Current COSEWIC /

SARA Designation Scientific Name Season of Occurrence
Harp seal (Not evaluated / Not listed) Pagophilus groenlandicus Winter, spring
Hooded seal (Not at Risk / Not listed) Cystophora cristata Winter, spring
Bearded seal (Data Deficient / Not listed) | Erignathus barbatus Not likely to occur; extralimital

Atlantic walrus (Special Concern / No

status) Odobenus rosmarus rosmarus Not likely to occur; extralimital

Notes:  See text for references. COSEWIC = Committee on the Status of Endangered Wildlife in Canada. SARA = Species at Risk Act.

Due to the wide-ranging nature of marine mammals (cetaceans and pinnipeds), population and distribution
information available for each species frequently covers north-western Atlantic data sources. Species are
generally so wide-ranging that it is not possible to isolate particular bays, straits or regional seas and present
population and distribution data in all but the most general terms, although some species do show site fidelity
in their use of habitat.

Figure 10.5.9-1, Figure 10.5.9-2, Figure 10.5.9-3 and Figure 10.5.9-4 provide sighting data from the DFO
Cetacean Database for the period 1864-2008 (DFO 2009j) for baleen whales, large toothed whales, delphinids
and unidentified whales, respectively, for the Strait of Belle Isle Area, while Figure 10.5.9-5, Figure 10.5.9-6,
Figure 10.5.9-7 and Figure 10.5.9-8 provide sighting data for these same groups for Conception Bay.

The data for the Strait of Belle Isle Area represent approximately 3,000 individual records, all but five occurring
post-1945. The data for Conception Bay represent approximately 2,900 records, all but 10 occurring post-1960
(DFO 2009j). As noted by DFO in St. John’s (Lawson 2009, pers. comm.), these data can be used to indicate
what species have occurred in a given region, but cannot provide fine-scale descriptions or predictions of
abundance or distribution. A number of caveats should be noted when considering these DFO cetacean
sighting data, and include:

e The sighting data have not yet been completely error-checked.
e The quality of some of the sighting data is unknown.

e Most data have been gathered from platforms of opportunity that were vessel-based. The inherent
problems with negative or positive reactions by cetaceans to the approach of such vessels have not yet
been factored into the data.

e Sighting effort has not been quantified (i.e., the numbers cannot be used to estimate true species density
or abundance for an area).

e Both older and some more recent survey data have yet to be entered into this database. These other data
will represent only a very small portion of the total data.

e Numbers sighted have not been verified (especially in light of the significant differences in detectability
among species).

e For completeness, these data represent an amalgamation of sightings from a variety of years and seasons.
Effort (and number of sightings) is not necessarily consistent among months, years, and areas. There are
large gaps between years. Thus seasonal, depth, and distribution information should be interpreted with
caution.

e Many sightings could not be identified to species, but are listed to the smallest taxonomic group possible.
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Mysticetes

Most baleen whales that occur in the northern hemisphere feed in higher latitudes in the summer months,
moving south for the winter to mate and calve (Davis and Browne 1996, internet site). Stranding data from
Sable Island, Nova Scotia indicates that some species that migrate south in winter could occur in low numbers
in Atlantic Canada outside of the summer months, although similar data for the Strait of Belle Isle Area are not
available (Lucas and Hooker 2000).

Baleen whales are frequently sighted in the Strait of Belle Isle Area. A number of the species expected to be
present have been assessed by COSEWIC and are listed under the SARA (Table 10.5.9-1). Historically, bowhead
whales occurred in the Strait of Belle Isle, but there are no modern reports documenting their presence and
reports of North Atlantic right whales caught in the Strait of Belle Isle are questionable (Rastogi et al. 2004).

North Atlantic right whales and bowhead whales are not expected to be present in either the Strait of Belle Isle
or Conception Bay, and therefore, they are not considered further in this review. Sei whales have been
reported historically in the Strait of Belle Isle Area, but encounters are considered rare. Sei whales have been
observed on numerous occasions in Conception Bay.

Mysticete sightings in the Strait of Belle Isle Area are presented in Figure 10.5.9-1 and unidentified species in
Figure 10.5.9 4.

Mysticete sightings in Conception Bay are presented in Figure 10.5.9-5 and unidentified species in
Figure 10.5.9-8.

Blue Whale

The blue whale is a wide-ranging species found in all the world’s oceans except the Arctic Ocean. It is listed by
both the International Union for Conservation of Nature (IUCN) and COSEWIC as Endangered (IUCN 2010,
internet site; COSEWIC 2002) and was added to the SARA list as an endangered species (Schedule 1) in
January 2005 (Beauchamp et al. 2009). The most recent recovery strategy for the Northwest Atlantic
population of blue whales was issued in 2009 (Beauchamp et al. 2009).

In the Northwest Atlantic, blue whales are found from the Scotian Shelf to the Davis Strait (National Marine
Fisheries Service 1998). The winter distribution is not well known, but they do occur in the southern North
Atlantic (Reeves et al. 2004). Some overwintering in the Gulf of St. Lawrence may occur (Jacques Whitford
2000a) and during March and April, they frequent the south-west coast of Newfoundland and the Gulf of St.
Lawrence to feed on krill (Jacques Whitford 2000a). During the summer months, blue whales feed exclusively
on euphausiids, feeding at depth and on the surface. Blue whales are observed in coastal waters as well as in
the open ocean. They are frequently seen in estuaries and shallow coastal zones where the mixing of waters
results in the high productivity of krill (SARA 2011, internet site).

Blue whales can be found in Atlantic Canada in spring, summer and fall, usually distributed along the north
shore of the Gulf of St. Lawrence, from the St. Lawrence River estuary to the Strait of Belle Isle (COSEWIC
2002). Approximately 400 blue whales have been photo-identified during surveys in the Gulf of St. Lawrence to
the west of the Strait of Belle Isle (Ramp et al. 2006). Each year, 20 to 105 blue whales are identified in the Gulf
of St. Lawrence (Beauchamp et al. 2009). The current size of the Northwest Atlantic population is unknown,
but is unlikely to exceed 250 sexually mature animals (Beauchamp et al. 2009).

Although the north shore of the Gulf of St. Lawrence, from the estuary to the Strait of Belle Isle, is recognized
as an area of relatively frequent blue whale sightings during spring, summer and fall (Mansfield 1985), blue
whale sightings have been infrequently reported in the literature or during the 1998 surveys (Jacques Whitford
2000a) when three blue whales were observed near Blanc-Sablon. Jasco (2011b) identified sound recordings
that they determined to be blue whales from the Newfoundland acoustic stations deployed in the Strait of
Belle Isle during four days in July. No blue whale vocalizations were identified during the October to December
deployment (Jasco 2011b).
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While some blue whales could occur in the Strait of Belle Isle Area, their numbers are likely to be low and their
presence sporadic. No blue whales have been recorded within Conception Bay (based on DFO data), although
one sighting is documented just off Grates Cove (Figure 10.5.9-5).

Fin Whale

The IUCN lists the fin whale as Near Threatened (IUCN 2010, internet site) and it is considered of Special
Concern in Canada (COSEWIC 2005, internet site) and is on Schedule 1 (Special Concern) under the SARA (SARA
2011, internet site); the most recent assessment and status report on fin whales in Canadian waters was
prepared in 2005 (COSEWIC 2005, internet site).

The fin whale occurs worldwide. In the Northwest Atlantic, the species ranges from Davis Strait and Baffin Bay
south to the Canary Islands and Antilles (Perry et al. 1999; Rice 1998). Their primary summer range is from
Cape Hatteras, North Carolina, northward. Detailed population information is not available for the stock of fin
whales that occurs in the waters off NL but estimates are 1,013 (95% Confidence Interval: 459-2,654) off
Newfoundland in 2003 (International Whaling Commission 2007) and 2,814 (Coefficient of Variation: 0.21) for
the waters off the east coast of North America from the Gulf of St. Lawrence southward (Anonymous 2005,
internet site).

Fin whales regularly occur in the Gulf of St. Lawrence (Lesage et al. 2007), but their overall abundance in the
area is low, estimated at the low 100s (Kingsley and Reeves 1998; Mitchell 1974). Surveys have reported fin
whales in the northern and north-eastern Gulf of St. Lawrence (Lesage et al. 2007) and six whales were seen
during surveys in summer 2007 (Lawson and Gosselin 2009). Lesage et al. (2007) reported an uncorrected
estimate of 347 individuals for the Gulf of St. Lawrence. Fin whales are known to occur in the St. Lawrence
Estuary during the ice-free period until at least January and in the northern Gulf during the ice-covered period
(Lesage et al. 2007); some whales may winter off Nova Scotia. There are reports of fin whales being trapped in
ice in the historical literature (Sergeant et al. 1970). During the summer, fin whales favour areas with dense
prey concentrations, including shallow areas with high topographic relief and are often associated with oceanic
fronts (COSEWIC 2005, internet site).

Sightings in the Strait of Belle Isle Area during the 1998 surveys were infrequent (Jacques Whitford 2000a) but
fin whales have been observed throughout the Strait of Belle Isle (Figure 10.5.9-1). In 2010, Jasco (2011b)
documented fin whale calls from the Labrador and Middle stations. Detections occurred from July 1 to
August 16. During the second deployment, calls were detected from September 30 to November 8, and again
on November 27. Fin whales have also been observed within Conception Bay (Figure 10.5.9-5).

Sei Whale

The Atlantic population of the sei whale is considered by COSEWIC as Data Deficient (COSEWIC 2004a) and this
population is not listed under the SARA (SARA 2011, internet site). The IUCN lists the species as Endangered
(IUCN 2010, internet site).

The sei whale has a cosmopolitan distribution, and prefers temperate oceanic waters (Gambell 1985). Sei
whales are known for their high mobility and unpredictable appearances (Reeves et al. 1998). Incursions into
nearshore waters of the Gulf of Maine, associated with high copepod densities, are well documented (Schilling
et al. 1992; Payne et al. 1990). The species undertakes seasonal migrations from subpolar higher latitudes in
the summer to lower latitudes in winter (Perrin et al. 2002).

No reliable population estimates are available for sei whales. An estimate from the 1970s for the Nova Scotia
stock suggested a minimum population of 870 individuals (Mitchell and Chapman 1977). The marine mammal
surveys conducted in 1998 identified two probable sei whales in August, but could not confirm their
identification (Jacques Whitford 2000a). This is because fin and sei whales are often hard to distinguish in the
field.
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Limited historical sightings of sei whales in the Strait of Belle Isle Area have been documented (Sikumiut
2010a) and sightings are considered rare. A single sei whale call was detected during the acoustic programme
in the Strait of Belle Isle Area in the summer 2010 on July 4 at the Middle station (Jasco 2011b). It was not
detected during the second deployment period of September to December (Jasco 2011b). There have been a
few sightings of sei whales in Conception Bay (Figure 10.5.9-5) but given the difficulties of identifying this
species in the field, those sightings should be interpreted with caution. Sei whales may be present in both the
Strait of Belle Isle Area and Conception Bay but they likely occur in low numbers.

Minke Whale

The species is designated Not at Risk in Canada (COSEWIC 2006b) and has no status under the SARA
(SARA 2011, internet site); minke whales are considered Least Concern by the IUCN (IUCN 2010, internet site).

The minke whale is a common species, widespread in the world’s oceans and occurs in coastal and offshore
waters. While migration routes are poorly known, some portion of the population may overwinter in their
summer range in the Northwest Atlantic, while others winter near Bermuda, the Bahamas and the Antilles and
along the United States east coast south of 40°N.

Of the four stocks of minke whales recognized by the International Whaling Commission, the Canadian East
Coast stock is the one found in the Strait of Belle Isle Area and Conception Bay. The entire North Atlantic
population is estimated at 182,000. Surveys in Canadian waters provide the following population estimates:
1,000 in the Gulf of St. Lawrence, 3,000 in the Scotian Shelf and at least 5,000 in waters off NL
(COSEWIC 2006b). In Newfoundland waters, a northward migration along the east coast results in peak
numbers being observed in June and July and then again in October and November during the southward
migration (Sergeant 1963). The minke whale is considered a highly coastal species and seldom ranges more
than 160 km from land; it frequently enters bays and inlets (Nowak 1999). Minke whales prey on a variety of
species, including krill (euphausiid spp.), herring and capelin, depending on availability (Mitchell 1974).

Jacques Whitford (2000a) reports that minke whales were common in the Strait of Belle Isle Area from May to
August, with greatest abundance in July and August, coinciding with the arrival of capelin in the area. Jacques
Whitford (2000a) estimated 200 minke whales in the Strait of Belle Isle Area during their boat and aerial
surveys, with more minke whales observed on the Labrador side of the Strait of Belle Isle and an apparent
concentration of animals between L’Anse Amour and Blanc-Sablon. Minke whale sightings in the Strait of Belle
Isle Area are presented in Figure 10.5.9-1 while sightings from Conception Bay are provided in Figure 10.5.9-5.
Minke whales are considered one of the most frequently observed cetacean species in both areas (along with
humpback whales).

Humpback Whale

The Western North Atlantic population of humpback whales is classified as Not at Risk in Canada
(COSEWIC 2003) and as Special Concern on Schedule 3 under the SARA (SARA 2011, internet site); humpback
whales are listed as Least Concern by the IUCN (IUCN 2010, internet site). The species occurs in all of the
world’s major ocean basins (Clapham and Mead 1999) and all but the Arabian Sea subpopulation migrate
between calving and mating grounds in tropical waters to feeding grounds in high latitudes.

The Western North Atlantic population of humpback whales spend the summers from the Gulf of Maine north
to the Barents Sea, Greenland Sea and Davis Strait and this is the population found in Atlantic Canada waters.
In winter, most of the animals migrate south to wintering grounds in the West Indies (IUCN 2010, internet
site).

Feeding aggregations of humpback whales occur in the Gulf of St. Lawrence and eastern Newfoundland /
southern Labrador where whales feed on capelin, herring, sand lance (Ammodytidae) and mackerel
(Scombridae). Genetic and photo identification data indicate that these feeding aggregations represent
relatively discrete subpopulations that are determined matrilineally (IUCN 2010, internet site) although
common breeding grounds permit gene flow between groups.
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Humpback whale sightings in the Strait of Belle Isle Area are quite common (Jacques Whitford 2000a;
Figure 10.5.9-1) and they are regularly observed in the Gulf of St. Lawrence (Lawson and Gosselin 2009; Lesage
et al. 2007) and frequently observed in Conception Bay (Figure 10.5.9-5). Humpback whale aggregations occur
in the northern gulf and the Strait of Belle Isle / Mecatina Plateau (Lesage et al. 2007) from May to August
(Jacques Whitford 2000a). The lower north shore of Québec and the Strait of Belle Isle are known as areas of
relatively high humpback whale densities during the summer (Kingsley and Reeves 1998). Surveys conducted in
the Strait of Belle Isle Area in 1998 estimated 60 humpback whales (Jacques Whitford 2000a), with the narrow
section of the Strait of Belle Isle an area of particularly high density. Jacques Whitford (2000a) reported that
humpback whales were most frequently observed near Belle Isle and from L’Anse au Loup to L’Anse au Clair.
Lawson and Gosselin (2009) reported that humpback whales were sighted in the Strait of Belle Isle more often
than any other species. Humpback whale calls were the most numerous marine mammal call identified during
the summer 2010 acoustic program (Jasco 2011b) in the Strait of Belle Isle Area, with 1004 calls documented,
in the June to August deployment period alone, and were present almost continuously. During the second
deployment period (September to December) this species was also detected regularly (Jasco 2011b).

Humpbacks migrate south for the winter, although some animals are present through to January (Lesage et al.
2007). An estimated 2,500 individuals are thought to occur in the waters off Atlantic Canada (COSEWIC 2003;
Whitehead 1987) and they have a high likelihood of occurring in both the Strait of Belle Isle Area and
Conception Bay, with abundance peaking in August (Jacques Whitford 2000a).

Odontocetes

Nine species of odontocetes have been sighted in the Strait of Belle Isle Area or Conception Bay
(Table 10.5.9-1). However, the narwhal records are the result of a single extralimital individual seen in 1988 in
Conception Bay and one in 2003 that spent the spring and summer in the bay (see Figure 10.5.9-6; DFO 2009j).
These sightings are considered to be so unusual that they are not discussed further.

A single sperm whale was observed in the Strait of Belle Isle Area in 1981 (DFO 2009j) and rare sightings have
also been made near Conception Bay (Figure 10.5.9-6). Any sperm whales that are seen in the Strait of Belle
Isle Area and Conception Bay are expected to be lone male animals, as females do not usually range north of
40 degrees latitude (Whitehead 2003; Griffin 1999). Due to the scarcity of sperm whale sightings, the species is
not discussed further.

Large odontocete sightings for the Strait of Belle Isle (including killer whales) are presented in Figure 10.5.9-2
and delphinids and harbour porpoise sightings are shown in Figure 10.5.9-3. The locations of unidentified
cetacean sightings are presented in Figure 10.5.9-4. Sightings for Conception Bay are shown in Figure 10.5.9-6,
Figure 10.5.9-7, and Figure 10.5.9-8.

Long-finned Pilot Whale

The Atlantic long-finned pilot whale is a widespread species currently assessed as Not at Risk in Canada and it
is not listed under the SARA (SARA 2011, internet site); it is listed as Data Deficient by the IUCN (IUCN 2010,
internet site).

This species is found in temperate and subpolar regions (Olson and Reilly 2002) and is found in coastal and
oceanic waters. In summer, pilot whales appear to follow their prey, squid and mackerel, into continental
waters (Reeves et al. 2003). In the Northwest Atlantic, they are found over continental slopes in winter and
spring, and over the shelf in summer and fall. Pilot whales are social and are often found in large pods of 20 to
100 individuals, although some groups are much larger (Perrin et al. 2002).

Pilot whales were historically common in the waters around Newfoundland during summer and were thought
to remain through to late fall (Sergeant and Fisher 1957). Aerial surveys conducted offshore of eastern
Newfoundland and south-eastern Labrador estimated the pilot whale population at 13,200 (Hay 1982) and
more recent estimates are of a few thousand individuals in the Gulf of St. Lawrence (Waring et al. 2007; Abend
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and Smith 1999; Kingsley and Reeves 1998). Pilot whales are known to summer in coastal waters off southern
Labrador and in the Gulf of St. Lawrence, moving offshore in winter (Sergeant and Fisher 1957).

In summer 1998 surveys in the Strait of Belle Isle Area, five pilot whales (Figure 10.5.9-2) were recorded
(Jacques Whitford 2000a). It is uncertain how abundant pilot whales are in Conception Bay in recent years but
they have historically occurred there (Figure 10.5.9-6).

Harbour Porpoise

The harbour porpoise found in Atlantic Canada belongs to the Northwest Atlantic population and is recognized
as subspecies P. p. phocoena. The species is designated as Special Concern in Canada (COSEWIC 2006c,
internet site), is listed under the SARA (Schedule 2) as Threatened (SARA 2011, internet site) and it is
designated as Vulnerable by the IUCN (IUCN 2010, internet site).

Harbour porpoises are widely distributed over the continental shelves of the temperate northern hemisphere.
Porpoises in Atlantic Canada range from the Bay of Fundy north to Cape Aston and south to North Carolina.
Three discrete subpopulations are recognized in Atlantic Canada: (i) Newfoundland / Labrador; (ii) Gulf of
St. Lawrence; and (iii) Bay of Fundy-Gulf of Maine. There are no reliable population estimates available for
these populations, but total abundance is estimated at >50,000 individuals (COSEWIC 2006c, internet site).

Harbour porpoises are well adapted to cold waters and are rarely found in water warmer than 16°C. They
favour waters <200 m deep (IUCN 2010, internet site). They occur in the coastal waters of Labrador and
eastern and south-eastern Newfoundland during spring and summer but little is known about their wintering
habitat. There is no evidence that they occur in the Gulf of St. Lawrence in winter (Lesage et al. 2007). They
prey primarily on small fish and squid, including capelin, herring, hake (Merluccius bilinearis), and sand lance.

Harbour porpoise are often sighted in the Strait of Belle Isle (Lesage et al. 2007; Jacques Whitford 2000a) and
Jacques Whitford (2000a) provided an estimated number of 5,580 based on extrapolating sighting data
collected during sea state 1 across the Strait of Belle Isle, although this number may be high. Sighting data for
the Strait of Belle Isle Area and Conception Bay are provided in Figure 10.5.9-3 and Figure 10.5.9-7,
respectively.

Atlantic White-sided Dolphin

The Atlantic white-sided dolphin has been considered Not at Risk in Canada since 1991 and it is not listed
under the SARA (SARA 2011, internet site). It is considered Least Concern by the IUCN (IUCN 2010, internet
site).

The species is considered abundant throughout its range, with an estimated 51,640 dolphins off the eastern
North American shoreline (Waring et al. 2006). There are no reliable estimates for the Gulf of St. Lawrence.
Kingsley and Reeves (1998) provided highly variable estimates based on surveys conducted in August 1995
(when 12,000 animals were estimated) and then in July 1996 (when surveys recorded 500 animals).

Atlantic white-sided dolphins are found in cold temperate to subpolar waters in the North Atlantic (Cipriano
2002; Reeves et al. 1999) and range from the waters of the continental shelf and slope to deep ocean.
Although often found in the deeper waters of the Gulf of St. Lawrence they also occur in the shallower waters
of the Strait of Belle Isle and the St. Lawrence River (IUCN 2010, internet site). Calving occurs over a prolonged
period during the summer, with peaks in June and July. Atlantic white-sided dolphins are often seen with other
cetacean species, including large baleen whales; they feed on herring, mackerel, cod, smelt, hake, and sand
lance.

While surveys suggest that the numbers of white-sided dolphins may vary widely from year to year, they can
be considered regular visitors to the Strait of Belle Isle (Figure 10.5.9-3). Jacques Whitford (2000a) observed
white-sided dolphins in the Strait of Belle Isle Area in August, September and October, with peak abundance in
August. The acoustic survey in the Strait of Belle Isle Area undertaken in 2010 (Jasco 2011b) documented
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numerous marine mammal calls attributed to Lagenorhynchus species. Dolphin whistles were detected at all
three stations with spatial variability over the recording period (i.e., the Newfoundland station had the most
detections in early July, and the Labrador station had the most in August). Sightings have not been reported
from Conception Bay, although white-sided dolphins have been observed beyond the mouth of the bay
(Figure 10.5.9-7).

White-beaked Dolphin

White-beaked dolphins are considered Not at Risk in Canada (since 1998) and are not listed under the SARA
(SARA 2011, internet site). The species is designated as Least Concern by the IUCN (2010, internet site).

White-beaked dolphins are found in cold temperate to subpolar waters in the North Atlantic. The species
favours the continental shelf and offshore waters, although it is usually found in waters <100 m deep (Kingsley
and Reeves 1998). They calve in summer and early autumn (May to September) and feed on a variety of
pelagic schooling fish (Reeves et al. 1999).

Although considered abundant, there are few population estimates available (IUCN 2010, internet site) and
numbers could exceed a hundred thousand animals (Reeves et al. 1999) with a few thousand in the waters off
eastern Canada. Aerial surveys have documented the presence of white-beaked dolphins in the north-eastern
portion of the Gulf of St. Lawrence and the Strait of Belle Isle (Lesage et al. 2007; Figure 10.5.9-3) in the
summers of 1995, 1996 and 2002. The 1995-1996 surveys resulted in a population estimate of 2,500 for the
Gulf of St. Lawrence.

Peak observations of these dolphins in the Strait of Belle Isle Area have been made in August and September
(Jacques Whitford 2000a) when the animals are presumed to be beginning their southward migration. Jacques
Whitford (2000a) reported 940 white-beaked dolphins observed during their summer 1998 boat surveys. The
seasonal movements of this species are not well understood and ice entrapments and sightings along the
Newfoundland coast indicate that at least some animals overwinter in Newfoundland waters (Lesage et al.
2007; Hai et al. 1996).

The acoustic survey undertaken in 2010 (Jasco 2011b) documented 519 marine mammal calls in the Strait of
Belle Isle Area attributed to Lagenorhynchus species. Dolphin whistles were detected at all three stations with
spatial variability over the recording period (i.e., the Newfoundland station had the most detections in early
July, and the Labrador station had the most in August). Several sightings of this species have occurred inside
Conception Bay (Figure 10.5.9-7), mainly along the east coast of the bay.

Short-beaked Common Dolphin

The short-beaked common dolphin is considered Not at Risk in Canada (since 1991) and it is not listed under
the SARA (SARA 2011, internet site); the species is designated as Data Deficient by the IUCN (IUCN 2010,
internet site).

Short-beaked common dolphins are an oceanic species that are widely distributed across tropical and cool
temperate waters (Perrin 2002). It can be found nearshore and far offshore. Common dolphins appear to
favour areas with steep sea floor relief and upwelling-modified waters (Evans 1994). They feed on schooling
fish and squid (Perrin 2002).

The species is considered to be abundant, with 121,000 estimated in the western North Atlantic (Waring et al.
2006). Published data indicates that short-beaked common dolphins were found in Canadian waters during
summer and fall but were absent from the St. Lawrence Estuary and Gulf of St. Lawrence (Waring et al. 2007).
However, surveys in 2002 and a stranding in 2005 demonstrate that the species is found in the Gulf (Lesage et
al. 2007) and the Strait of Belle Isle. Lesage et al. (2007) reported a total of 243 individuals observed in the Gulf
of St. Lawrence.
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Data presented in Figure 10.5.9-3 shows several sightings of short-beaked dolphins in the Strait of Belle Isle
Area, but none within Conception Bay (Figure 10.5.9-7), although they have been recorded east and north of
the bay

Killer Whale

The killer whale is listed as Data Deficient by the IUCN (IUCN 2010, internet site) while the Northwest Atlantic /
Eastern Arctic population is assessed as Special Concern in Canada (COSEWIC 2008); killer whales have no
status under the SARA (SARA 2011, internet site).

Killer whales are widespread. They can be found in most marine regions of the world, although they are more
common in nearshore areas and in higher latitudes (Forney and Wade 2006; Dahlheim and Heyning 1999).
Killer whales feed on a wide range of species, including baleen whales, seabirds, turtles, fish and cephalopods
(Ford 2002; Dahlheim and Heyning 1999; Ford and Ellis 1999), although prey selection is often determined by
location and group preference.

Killer whales occur throughout the waters of eastern Canada including the Gulf of St. Lawrence and the Strait
of Belle Isle (Figure 10.5.9-2; Lesage et al. 2007; Jacques Whitford 2000a). Pods of killer whales range over
wide areas but they do not show seasonal north - south migrations as do many other species of cetaceans
(Mitchell and Reeves 1988; Reeves and Mitchell 1988) and they can tolerate significant ice cover.

There are no reliable estimates of killer whale populations in the Northwest Atlantic, but a minimum of
64 individuals in the waters off NL have been added to a photo-identification catalogue (Lawson et al. 2007).
Observations of killer whales during aerial and boat-based surveys in the Gulf of St. Lawrence have been
sporadic, but it is not clear if this is due to their low density, absence, or if it is related to the study design
(Lesage et al. 2007). Most killer whales recorded in the Strait of Belle Isle were observed between June and
September (Figure 10.5.9-2).

Jacques Whitford (2000a) report that killer whales occur in the Strait of Belle Isle infrequently but on a
recurring basis. Acoustic surveys conducted in summer 2010 in the Strait of Belle Isle Area documented
numerous marine mammal calls attributed to killer whales (Jasco 2011b). Killer whale calls were detected at all
three stations, but more consistently at the Middle station from late June to early July (Jasco 2011b). During
the second deployment period from September to December, no killer whales were detected (Jasco 2011b).
Killer whales have been observed in Conception Bay (Figure 10.5.9-6), again on an infrequent but recurring
basis.

Beluga Whale

Although almost exclusively a cold water, Arctic species, the southern distribution limit for beluga whales
occurs in the St. Lawrence Estuary (O’Corry-Crowe 2002). The St. Lawrence Estuary population is considered
Threatened in Canada (COSEWIC 2004b, internet site) and is listed as Threatened (Schedule 1) under the SARA
(SARA 2011, internet site). The estimated population is 900-1,300 individuals (COSEWIC 2004b, internet site).
This population is concentrated in the St. Lawrence Estuary, with the primary summer concentration centred
around the Saguenay River mouth approximately 1,000 km from the Strait of Belle Isle Area. The population is
largely sedentary and the animals do not make long-distance migrations.

There have been five sightings of beluga whales offshore near St. Lunaire, Newfoundland and L'Anse au Loup,
Labrador between 1985 and 1993 (Jacques Whitford 2000a), although not all have been verified. It is assumed
that these animals were vagrants from the St. Lawrence Estuary population (Jacques Whitford 2000a). A
beluga sighting was also reported in 2007 (Lawson and Gosselin 2009); however, sightings in the Strait of Belle
Isle are rare. A few lone juvenile beluga whales have been sighted off the north-west coast of Newfoundland
but these sightings are considered unusual (Lesage et al. 2007). The majority of beluga remain in the
St. Lawrence Estuary during the summer, with many remaining throughout the year. The area from Pointe-des-
Monts to Sept-lles is considered to be an important wintering area for this population (Lesage et al. 2007).
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Recent observations indicate that larger groups of this species move around the Northern Peninsula and could
be encountered in the Strait of Belle Isle or use it as a migratory pathway (Stantec 2012c).

Based on the above information, there is a low likelihood that beluga whales will occur within the Strait of
Belle Isle Area or Conception Bay.

Pinnipeds

Six species of pinnipeds have been reported in or in close proximity to the Strait of Belle Isle Area: harp seal,
gray seal, harbour seal, hooded seal, bearded seal, and Atlantic walrus. The latter two species are considered
extralimital with sightings expected to be extremely unlikely (and in the case of walrus, historical) (Sjare 2010,
pers. comm. in Sikumiut 2010b; Lewis and Doutt 1942) and they are not discussed further.

Sightings of harp seal, gray seal and harbour seal are possible in Conception Bay (largely based on broad
distribution data due to the lack of published surveys for Conception Bay (Perrin et al. 2002; Nowak 1999;
Riedman 1990)).

Harp Seal

The harp seal is the most abundant seal in the Gulf of St. Lawrence, with an estimated population of nearly
2 million (Lesage et al. 2007). The total Northwest Atlantic population is estimated at 6.85 million seals in 2009
(Hammill and Stenson 2010), with close to 8 million worldwide (IUCN 2010, internet site). Due to its large
population size, the species is not listed in Canada (SARA 2011, internet site) and not listed under the SARA;
this species is considered Least Concern by the IUCN (IUCN 2010, internet site).

Harp seals are widespread in the North Atlantic and Arctic Ocean, ranging from northern Hudson Bay and
Baffin Island to the western North Atlantic and the Gulf of St. Lawrence; vagrants have been reported as far
south as Virginia (Rice 1998; Scheffer 1958). Harp seals aggregate in large herds to give birth from late
February to April (Lavigne and Kovacs 1988) and pups on born on the ice and are nursed for 12 days before
weaning (Lydersen and Kovacs 1996; Kovacs et al. 1991; Kovacs 1987; Kovacs and Lavigne 1985). Females mate
as lactation is drawing to a close. Moulting takes place from early April to early May (Lavigne and Kovacs 1988).
Harps seals are migratory, and after breeding their movements follow the ice north; annually a seal may travel
more than 5,000 km (Lavigne and Kovacs 1988). Harp seals feed heavily in winter and summer (on a wide
range of fish and invertebrate prey), and less so in spring and fall.

Harp seals occur in the Gulf of St. Lawrence between January and May and in the Strait of Belle Isle Area
between December and May (Lesage et al. 2007; Stenson et al. 2003; Jacques Whitford 2000a). Harp seal
herds were observed in association with pack ice in the Strait of Belle Isle Area in 1981 and 1982 (Jacques
Whitford 2000a). In 1998, densities of harp seals increased in the Strait of Belle Isle after November, as animals
migrated through the Strait in winter to breeding grounds near the Magdalen Islands; densities increased in
spring (June) as they migrated to the Labrador and Greenland coasts (Jacques Whitford 2000a).

Resource status assessments have been conducted for harp seals, including in the Strait of Belle Isle and have
provided pup production estimates (Stenson et al. 2010, 2005, 2003, 2002). Harp seals have been observed
using the pack ice in the Strait of Belle Isle Area for whelping (Sjare 2010, pers. comm. in Sikumiut 2010b).
After whelping, animals move with the ice south into the Gulf of St. Lawrence or migrate through the Strait of
Belle Isle to the north-east (Lesage et al. 2007). By-catch of harp seals in the lumpfish fishery in the Gulf of
St. Lawrence between April and July indicates that at least some seals occur in the Gulf of St. Lawrence during
the ice-free season (Sjare et al. 2005).

There is a high likelihood that harps seals will occur within the Strait of Belle Isle Area during both the
ice-covered and ice-free seasons and could include breeding and non-breeding animals, adults and juveniles.
Based on the known distribution of harp seals (Perrin et al. 2002; Nowak 1999; Riedman 1990), some animals
could occur in Conception Bay during the ice-covered season but whelping areas are not found near the bay.
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Gray Seal

Gray seals are found in continental shelf waters including the Gulf of St. Lawrence and are considered Not At
Risk in Canada since 1999 (SARA 2011, internet site) and are not listed under the SARA; this species is
designated as Least Concern by the IUCN (IUCN 2010, internet site).

Gray seals are the second most abundant seal species in the Gulf of St. Lawrence (behind the harp seal), with
an estimated 52,000 individuals entering the Gulf to breed in 2004 (Bowen et al. 2007; Trzchinski et al. 2006;
Hammill and Gosselin 2005). This represents one-fifth of the Northwest Atlantic population, based on pup
counts in whelping areas. The all-age population in Canadian waters (including two main stocks in the Gulf of
St. Lawrence and at Sable Island) is approximately 250,000 (DFO 2006d); the Sable Island population is growing
while that in the Gulf of St. Lawrence is reportedly in decline (Bowen et al. 2007; Hammill et al. 2007).

The seals occur in the waters off Newfoundland, including the Strait of Belle Isle Area for moulting, feeding and
breeding (Waring et al. 2007; Hammill and Gosselin 2005; Beck et al. 2003; Lavigueur and Hammill 1993;
Lavigueur et al. 1993; Stobo et al. 1990; Mansfield and Beck 1977) and are strongly associated with exposed
reefs, rocky ledges and sand banks that are used as haul-out habitat. While diet varies by location, favoured
prey includes sand eels, Atlantic cod, herring and capelin. Gray seals give birth and mate in January (pupping
can occur on land or ice) and moult during May and June (Stobo et al. 1990). Haul-out sites have been noted in
the Strait of Belle Isle Area, and Jacques Whitford (2000a) observed gray seals in low numbers during
September-November surveys.

Gray seals can be expected in the Strait of Belle Isle Area during the ice-free period between May and
December (Lesage et al. 2007) and thus, individuals are likely to be moulting and feeding rather than pupping.
Gray seals can also be expected in low numbers in Conception Bay during the ice-free period (Perrin et al.
2002; Nowak 1999; Riedman 1990).

Harbour Seal

The harbour seal is considered Not at Risk in Canada and it is not listed under the SARA (SARA 2011, internet
site; COSEWIC 2007c, internet site). This species is considered to be Least Concern by the IUCN (IUCN 2010,
internet site) due to its stable or increasing population. Harbour seals are a coastal species that show far less
migratory movements than other pinnipeds. The species is widespread along the coasts of the North Atlantic
and North Pacific and its worldwide population is estimated at 350,000 to 500,000 animals (IUCN 2010,
internet site). The harbour seal found in Atlantic Canada is the Western Atlantic harbour seal, P. v. concolor.

Harbour seals favour coastal waters and are also common in bays, rivers, estuaries and intertidal areas. They
are usually considered non-migratory and show a high degree of site fidelity to areas they use (Burns 2002).
They are generalist foragers, taking fish, cephalopods and crustaceans.

The harbour seal is less numerous than other pinniped species in the Strait of Belle Isle Area and Conception
Bay, with the Atlantic Canada population estimated at 10,000-15,000 individuals, with 4,000-5,000 of those
found in the Gulf of St. Lawrence (Lesage et al. 2007). Harbour seals give birth and mate from May through July
and moult later in the summer (Boulva and Mclaren 1979).

Although data are lacking, Jacques Whitford (2000a) reported that few harbour seals were observed during
aerial surveys in September 1981 in the Strait of Belle Isle Area, while others have reported that harbour seals
do use the Strait of Belle Isle during the ice-free period (Lesage et al. 2007; Robillard et al. 2005). Based on
observations, few harbour seals are expected in the Strait of Belle Isle Area and this species may also be
present in small numbers in Conception Bay (Perrin et al. 2002; Nowak 1999; Riedman 1990).

Hooded Seal

Hooded seals in the Atlantic Ocean form a single population. Although considered Not at Risk in Canada since
1986 and with no status under the SARA (SARA 2011, internet site), the species is listed by the IUCN as
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Vulnerable (IUCN 2010, internet site) primarily because the Northeast Atlantic stock has declined by 85-90%
over the last 40-60 years (IUCN 2010, internet site).

Hooded seals are found at high latitudes within the North Atlantic and seasonally they extend their range
north into the Arctic Ocean, as well as south into the North Sea in the Northeast Atlantic. They breed on pack
ice and are associated with the ice much of the year, although they spend significant periods of time in
offshore waters, without hauling out (Folkow and Blix 1999; Lavigne and Kovacs 1988). There are four major
pupping areas, none of which are near the Strait of Belle Isle Area or Conception Bay: near the Magdalen
Islands in the Gulf of St Lawrence, north of Newfoundland in an area known as the “Front,” the Davis Strait
(Sergeant 1974), and in the West Ice in the Greenland Sea near the Island of Jan Mayen.

Aerial surveys conducted at all three whelping areas in the Northwest Atlantic in 2005 resulted in an estimate
of 116,900 pups. The entire population, modelled based on the pup counts, produced an estimate of
592,000 individuals (Waring et al. 2005), which suggests a moderate increase between the mid-1980s and
2005 (Hammill and Stenson 2006, 2007).

Hooded seals pup on pack ice in mid-March. Pupping does not occur in the Strait of Belle Isle Area, but the
Strait of Belle Isle is on their migratory route between feeding and breeding grounds (Jacques Whitford 2000a).
Pups are weaned in just four days (Bowen et al. 1985). Once the pups are on their own, females leave the
whelping patch and move to the northern slope of the Laurentian channel where they stay until May when
they begin their migration to Greenland (Bajzak et al. 2009). Males leave the breeding area earlier than
females (Lesage et al. 2007) as soon as mating is complete. Adults moult in July followed by dispersal into the
North Atlantic. Aggregations of hooded seals are only seen during breeding and moulting, at other times the
species is largely solitary.

Jacques Whitford (2000a) documented a single hooded seal in the Strait of Belle Isle Area in April 1982.
Hooded seals are known to migrate through the Strait during winter and spring (Bajzak et al. 2009) and to use
pack ice there (Sjare 2010, pers. comm. in Sikumiut 2010b). Bajzak et al. (2009) reported that 23 tagged
hooded seals migrated toward Greenland using the Cabot Strait and the Strait of Belle Isle. Hooded seals spend
their summers in the Arctic (Lesage et al. 2007) so are most likely to occur in the Strait of Belle Isle Area during
the ice-covered season. Small numbers of vagrant hooded seals may occur within Conception Bay.

10.5.9.4 Description of Sea Turtles

Sea turtles are marine reptiles belonging to the superfamily Chelonioidae. There are currently seven
recognized species of sea turtle found in the world’s oceans. Of these seven species, three are historically
known to occur in eastern Canada: the loggerhead turtle (Caretta caretta), leatherback turtle (Dermochelys
coriacea) and Kemp's ridley turtle (Lepidochelys kempii). The first two species are known to occur in the Strait
of Belle Isle Area and in the waters of eastern Newfoundland, including Conception Bay. Kemp’s ridley turtles
have been recorded in eastern Canada (primarily Nova Scotia), but little is known about their distribution
(Marquez-M. 1994; Pritchard 1989). Kemp’s ridley turtles are not expected in the Strait of Belle Isle Area nor
Conception Bay and is not discussed further.

Sea turtles are wide-ranging marine animals that are found in national and international waters. In Canada, the
leatherback and loggerhead turtles are both classified as Endangered by COSEWIC (COSEWIC 2010b, internet
site; COSEWIC 2001; DFO 2010e). The leatherback turtle is listed as a Schedule 1 (Endangered) species under
the SARA (Atlantic Leatherback Turtle Recovery Team 2006) whereas the loggerhead turtle currently has no
status under the SARA. The IUCN (IUCN 2010, internet site) classifies the loggerhead turtle as Endangered
(assessed in 1996 as facing a high risk of extinction in the wild in the near future), and the leatherback turtle as
Critically Endangered (assessed in 2000 as facing an extremely high risk of extinction in the wild in the
immediate future).
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Loggerhead Turtle

The loggerhead turtle is a widely distributed species occurring in coastal tropical, subtropical waters and
extending into temperate waters around the world. Its distribution is largely constrained by water
temperature and it does not generally occur where the water temperature is below 15°C (O’Boyle 2001),
which limits its northern range. Loggerhead turtles are suspected to take long migrations using warm water
currents such as the Gulf Stream that bring them far from their nesting grounds in tropical and subtropical
waters. Loggerheads may be seen in the open seas during these migrations; they have not been reported in
the Strait of Belle Isle.

The major nesting areas for loggerhead turtles include coastal beaches in the south-eastern United States of
America, Yucatan Peninsula of Mexico, Columbia, Cuba, South Africa, eastern Australia and Japan (United
States Fish and Wildlife Service 2003, internet site). Loggerhead turtles arrive in nesting areas after spending
the first 2-6 years of their lives at sea. While at sea, the majority remain in offshore, deep, pelagic waters to
feed. When mature, loggerhead turtles return to the beaches where they were hatched to nest; breeding
occurs along migration routes between the feeding and nesting grounds (Miller et al. 2000, internet site). Their
nesting season is typically from May to August (United States Fish and Wildlife Service 2003, internet site).
During, or shortly after the breeding season, females disperse to distant feeding grounds via migration routes
that are not well defined.

Adult loggerhead turtles feed on a variety of benthic fauna such as conchs, crabs, shrimp, sea urchins, sponges
and fish. During the migration through the open sea, they eat jellyfish, pteropods, floating mollusks, floating
egg clusters, flying fish and squid (Parker et al. 2005).

The United States’ nesting population is estimated at 68,000 to 90,000 nests per year (Conant et al. 2009); only
two nesting beaches have >10,000 females nesting each year (South Florida and Masirah Island, Oman). No
nesting beaches occur in Canada (DFO 2010e; Conant et al. 2009).

In the North Atlantic, post-hatchling loggerhead turtles are known to migrate from their rookery beaches in
the south-eastern United States to oceanic development habitats in the waters of the eastern North Atlantic
(DFO 2010e; Frick et al. 2003), including those near the Azores. Young turtles spend at least six years in these
oceanic development habitats before leaving for neritic habitats in the Northwest Atlantic (Bjorndal et al.
2000). Loggerhead turtles have been observed in the waters of Atlantic Canada during the summer (O’Boyle
2001) where the primary use of habitat is foraging; although data are limited, most loggerhead turtles in
Atlantic Canadian waters are thought to be oceanic / neritic juveniles (DFO 2010e).

All turtle sightings mapped by DFO (2009b, internet site) within the Strait of Belle Isle Area and Conception Bay
are provided in Figure 10.5.9-9 and Figure 10.5.9-10, respectively. There have been no observations of
loggerhead turtles reported in the Strait of Belle Isle Area or Conception Bay. Sightings of loggerhead turtles in
these areas are assumed to be rare.

Leatherback Turtle

Leatherback turtles are the most widely distributed sea turtles in the world and they range great distances
from their tropical and subtropical breeding grounds. The most northerly recorded latitude of a leatherback
turtle is 70°N (Atlantic Leatherback Turtle Recovery Team 2006; COSEWIC 2001).

Leatherback turtles appear to migrate along bathymetric contours ranging from depths of 200 to 3,500 m.
Leatherback turtles are highly pelagic and approach coastal waters only during the reproductive season
(COSEWIC 2001). Leatherbacks that occur in Atlantic Canadian waters represent nesting populations in a
minimum of 10 countries in South and Central America, and the Caribbean (James et al. 2007). The global
population is estimated at 34,500 nesting females (range of 26,200-42,900; Spotila et al. 1996); no nesting
beaches occur in Canada (COSEWIC 2001).
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Formerly considered extralimital in the North Atlantic, it is now determined that this species regularly enters
the waters off eastern Canada (COSEWIC 2001), including the Labrador Sea, Gulf of St. Lawrence, and
surrounding straits, inlets and bays. Foraging appears to be the main use of northern waters during summer
and fall (Atlantic Leatherback Turtle Recovery Team 2006). Leatherback turtles feed mainly on jellyfish,
tunicates and other epipelagic soft-bodied invertebrates. Most sightings in Canadian waters occur from May to
November (O’Boyle 2001), with the peak sighting period occurring in August and September (Goff and Lien
1988). Most leatherbacks that occur in Atlantic Canadian waters are large sub-adults and adults, with a female-
biased sex ratio among mature turtles (James et al. 2007).

Leatherbacks have been recorded in the Strait of Belle Isle Area (Figure 10.5.9-9) in low numbers, and
throughout Conception Bay (Figure 10.5.9-10) where they may be feeding. Leatherbacks feed in coastal areas
and along oceanic frontal systems where jellyfish productivity is high (COSEWIC 2001). While sightings of
leatherback turtles are possible in the Strait of Belle Isle Area and Conception Bay, numbers are low in both
areas and the potential for sightings is considered low.

10.5.10 Seabirds

Seabirds are defined here as those species that use marine waters, including the intertidal zone, for foraging,
resting or migrating. These seabirds come from a variety of bird taxa and include geese and ducks (eiders,
scoters, goldeneyes, mergansers and other species of ducks; Anatidae), loons (Gaviidae), fulmars and
shearwaters (Procellariidae), storm-petrels (Hydrobatidae), Northern Gannet (Sulidae), cormorants
(Phalacrocoraciidae), plovers (Charadriidae), sandpipers and phalaropes (Scolopacidae), skuas and jaegers
(Stercorariidae), gulls and terns (Laridae), and murres, razorbills, guillemots, puffins and Dovekie (collectively
called auks or alcids; Alcidae) (for a list of individual species see Table 10.5.10-1).

Seabird species are often grouped into three categories based on the habitat (water depth) they prefer.
Shearwaters and fulmars, storm-petrels, Northern Gannet, skuas and jaegers, most auk species, phalaropes,
and some species of gulls and terns predominately use waters >50 m in depth. Some of these species show this
preference even while on foraging trips during the nesting season. Because of this habitat preference these
species are collectively referred to as “pelagic seabirds” (Table 10.5.10-1). Geese, ducks, loons, cormorants,
most gull species, most tern species and Black Guillemot (Cepphus grylle) spend most of their time using
waters 50 m deep or shallower. These species are referred to as “coastal waterbirds”, although they may
migrate over deeper waters. Many species of plovers and sandpipers forage in the intertidal zone and are
referred to as “shorebirds”, although they may migrate (non-stop) over waters of any depth and distance from
land.

The Study Team has identified, acquired, compiled, reviewed and presented available and existing information
and data on seabirds in the Strait of Belle Isle and Conception Bay. Dr. W. A. Montevecchi, Memorial University
of Newfoundland, a regional expert in seabird ecology, did much of this work. The study initially involved
conducting a thorough inventory of available information related to the Strait of Belle Isle and Conception Bay.
The approach used to review and synthesize relevant information is presented, as are the key sources of
information and data, and the agencies, organizations and persons contacted to acquire the information /
data. This section also outlines the considerations used to determine relevancy of information to the EIS. Any
issues and challenges associated with this review are also discussed.
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Seabird Species Using the Strait of Belle Isle Area and Conception Bay: Seasonal and Breeding Status

Common Name

Scientific Name

Strait of Belle Isle Area

Conception Bay

Seasonal Status

Breeding Status

Seasonal Status

Breeding Status

Pelagic seabirds

Fulmars and
shearwaters

Procellariidae

Northern Fulmar

Fulmarus glacialis

Summer visitor, spring and autumn
f (b,c,d,e.f,gh,i)
transient

Non-breeding

Autumn transient"”

Non—breeding(d)

Great Shearwater

Puffinus gravis

Summer visitor, spring and autumn
B (b,c,d,e.f,gh,i)
transient

Non-breeding

Autumn transient"”

Non-breeding

Summer visitor, spring and autumn

transient™

autumn transient"”

Sooty Shearwater Puffinus griseus transient®deten) Non-breeding Autumn transient” Non-breeding
Storm-Petrels Hydrobatidae

Oceanodroma Summer visitor, spring and autumn . Summer visitor, spring and .
Leach’s Storm-Petrel . (b,c,d,e,f,g,h,ﬁ & Breedlng(d) . E—’) & Breedlng(d)

leucorhoa transient autumn transient
Gannets Sulidae

Summer visitor, spring and autumn . Summer visitor, spring and .

Northern Gannet Morus bassanus c,d,e,f,g,h,ir)) & Non-breedlng(d) pring Breedlng(d)

Phalaropes

Scolopacidae

Red-necked Phalarope

Phalaropus lobatus

- - bodelgh
Spring and autumn transient®™“%¢&h)

Non-breeding

Spring and autumn transient?”

Non-breeding

Red Phalarope

Phalaropus fulicarius

Spring and autumn transient> %<&

Non-breeding

Spring and autumn transient"”

Non-breeding

Skuas and jaegers

Stercorariidae

Great Skua

Stercorarius skua

Autumn transient®e@e&n)

Non-breeding

Autumn transient?”

Non-breeding

Pomarine Jaeger

Stercorarius pomarinus

—bodefgh
Autumn transient® e &0

Non-breeding

Spring and autumn transient"”

Non-breeding

Parasitic Jaeger

Stercorarius parasiticus

Autumn transient®@e&n)

Non-breeding

Spring and autumn transient"

Non-breeding

Long-tailed Jaeger

Stercorarius
longicaudus

Autumn transient®e@e&n)

Non-breeding

Spring and autumn transient"

Non-breeding

Gulls

Laridae

Black-legged Kittiwake

Rissa tridactyla

Summer visitor, spring and autumn
f (b,c,de.fgh,i)
transient

Non-breeding

Summer visitor, spring and
autumn transient?”

Breeding(d’j)

Ivory Gull®

Phagophila eburnea

Winter visitor"

Non-breeding(”

Vagrant(j)

Non—breeding(j)
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Seabird Species Using the Strait of Belle Isle Area and Conception Bay: Seasonal and Breeding Status (continued)

Common Name

Scientific Name

Strait of Belle Isle Area

Conception Bay

Seasonal Status

Breeding Status

Seasonal Status

| Breeding Status

Auks Alcidae
. . . i . Spring and autumn transient, .
Dovekie Alle alle Spring and autumn transient>c%e e Non-breeding p & ) Non-breeding
winter visitor
. Summer visitor, spring and autumn . (d) Summer visitor, spring and . (d)
Common Murre Uria aalge . (bedefgh) Breeding U Breeding
transient™ autumn transient
. . . . . . i . Summer visitor, spring and .
Thick-billed Murre Uria lomvia Spring and autumn transient®e@e e Non-breeding . ﬁ) & Breedlng(d)
autumn transient
. Summer visitor, spring and autumn . (d) Summer visitor, spring and . d)
Razorbill Alca torda . (bcdefeh) Breeding 0 Breeding
transient™ " autumn transient
. . . Summer visitor, spring and autumn . Summer visitor, spring and .
Atlantic Puffin Fratercula arctica . (bodefg hﬁ g Breedlng(d) . 8) g Breedlng(d)
transient™ autumn transient
Coastal waterbirds
Geese and ducks Anatidae
. Summer visitor, spring and autumn L . . i .
Canada Goose Branta canadensis transient(b'c’d’e’f’g'h'ﬁ & Breedmg(') Spring and autumn transient” Non-breeding
. . Summer visitor, spring and autumn L Spring and autumn transient, i
American Black Duck Anas rubripes . (bcdefe hiF)’ & Breeding" p & ) Breeding”
transient™ " winter visitor

King Eider

Somateria spectabilis

. . b,c,d,efgh,i
Spring and autumn transient> %<&

Non-breeding

Spring and autumn transient”

Non-breeding

Common Eider

Somateria mollissima

Summer visitor, spring and autumn
B (b,c,def,gh,i)
transient

Breeding(d)

Spring and autumn transient,
winter visitor”

Non-breeding

Harlequin Duck®

Histrionicus
histrionicus

Summer visitor, spring and autumn
. f,g,h,i
tranSIent(b’c’d’e’ ,8,h,i)

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding

Surf Scoter

Melanitta perspicillata

. . b,c,d,efgh,i
Spring and autumn transient™ %<&

Non-breeding

Spring and autumn transient"”

Non-breeding

White-winged Scoter

Melanitta fusca

. . b,c,d,efgh,i
Spring and autumn transient>“%¢&")

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding

Black Scoter

Melanitta americana

. . b,c,d,efgh,i
Spring and autumn transient>“%¢f&")

Non-breeding

Spring and autumn transient"”

Non-breeding

Long-tailed Duck

Clangula hyemalis

Spring and autumn transient> %<&

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding
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Table 10.5.10-1 Seabird Species Using the Strait of Belle Isle Area and Conception Bay: Seasonal and Breeding Status (continued)

Strait of Belle Isle Area Conception Bay

Common Name

Scientific Name

Seasonal Status

Breeding Status

Seasonal Status

Breeding Status

Common Goldeneye

Bucephala clangula

, o bodefgh
Spring and autumn transient®“%¢f&h)

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding

. . . . i . Spring and autumn transient, .
Barrow's Goldeneye® Bucephala islandica Spring and autumn transient®“*¢*™ | Non-breeding Rl 0 Non-breeding
winter visitor
. . i . Spring and autumn transient, .
Red-Breasted Merganser | Mergus serrator Spring and autumn transient>“%efen) Non-breeding pring Non-breeding

winter visitor”

Common Merganser

Mergus merganser

, o bodefgh
Spring and autumn transient®“%¢&h)

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding

Loons

Gaviidae

Red-throated Loon

Gavia stellata

Summer visitor, spring and autumn
transient®c4efeh)

Breeding

Spring and autumn transient,
winter visitor”

Non-breeding

Common Loon

Gavia immer

Spring and autumn transient> %<&

Non-breeding

Spring and autumn transient,
winter visitor”

Non-breeding

Cormorants

Phalacrocoraciidae

Double-crested
Cormorant

Phalacrocorax auritus

Summer visitor, spring and autumn
f (b,c,d,e.fgh,i)
transient

Non-breeding(d)

Summer visitor, spring and
autumn transient?”

Breeding(d’j)

Summer visitor, spring and autumn

Great Cormorant Phalacrocorax carbo transient®odetEn) Non-breeding(d) Resident” Non-breeding
Gulls and Terns Laridae
Chroicocephalus Spring and autumn transient, .
Black-headed Gull . P Absent p & e ) Non-breeding
ridibundus winter visitor

Summer visitor, spring and autumn

Summer visitor, spring and

Ring-billed Gull Larus delawarensis . i Breeding"” L Breeding"
g transient>e@efend & autumn transient"” g
. Spring and autumn transient, . (d) . 0] )
Herring Gull Larus argentatus summer visitorbedetehi Breeding Resident Breeding
. . . i . Spring and autumn transient, .
Iceland Gull Larus glaucoides Spring and autumn transient®“*¢*™ | Non-breeding pring Non-breeding

winter visitor”
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Table 10.5.10-1
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Seabird Species Using the Strait of Belle Isle Area and Conception Bay: Seasonal and Breeding Status (continued)

Common Name

Scientific Name

Strait of Belle Isle Area

Conception Bay

Seasonal Status

Breeding Status

Seasonal Status

Breeding Status

Great black-backed Gull

Larus marinus

Summer visitor, spring and autumn

Breeding(d)

Resident"

Breeding(j)

transient>e@efen)
Autumn and sprin . Spring and autumn transient, .
Glaucous Gull Larus hyperboreus . (bcde?ghi)g Non-breeding p & ) Non-breeding
transient™ > winter visitor
. Summer visitor, spring and autumn . Summer visitor, spring and . i
Common Tern Sterna hirundo . (bcdefghﬁ & Breeding' . E—’) & Breeding'®”
transient™ autumn transient
. . Summer visitor, spring and autumn . (d) Summer visitor, spring and )
Arctic Tern Sterna paradisaea . (bodefgh) Breeding ) Breeding
transient™ autumn transient
Auks Alcidae
. Summer visitor, spring and autumn . (d) Summer visitor, spring and . (d)
Black Guillemot Cepphus grylle . ehi Breedin T Breedin
pphus gry transient®c¢efen) & autumn transient'® &
Shorebirds
Plovers Charadriidae

Black-bellied Plover

Pluvialis squatarola

—bodefgh
Autumn transient® e &

Non-breeding

Autumn transient"”

Non-breeding

American Golden-plover

Pluvialis dominica

Autumn transient®@e&n)

Non-breeding

Autumn transient?”

Non-breeding

Semipalmated Plover

Charadrius
semipalmatus

Summer visitor, spring and autumn
f (b,c,d,e.fgh,i)
transient

Non-breeding

Spring and autumn transient"”

Non-breeding

Piping Plover®

Charadrius melodus
melodus

b,c,d,ef,gh,i
Vagrant®c@efeh

Non-breeding

Vagrant(j)

Non-breeding

Sandpipers

Scolopacidae

Spotted Sandpiper

Actitis macularius

Summer visitor, spring and autumn
B (b,c,de.f,gh,i)
transient

Breeding(i)

Summer visitor, spring and
autumn transient?”

Breeding(j)

Greater Yellowlegs Tringa melanoleuca Spring and autumn transient®<%efen) Non-breeding Spring and autumn transient"” Non-breeding
Lesser Yellowlegs Tringa flavipes Autumn transient™“%efehd Non-breeding Autumn transient” Non-breeding
Eskimo Curlew® Numenius borealis Transient, probably extinct>edefen Non-breeding Transient, probably extinct” Non-breeding

Whimbrel

Numenius phaeopus

—bodefgh
Autumn transient®cde &

Non-breeding

Autumn transient"”

Non-breeding

Ruddy Turnstone

Arenaria interpres

Autumn transient®@e&n)

Non-breeding

Autumn transient?”

Non-breeding
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Seabird Species Using the Strait of Belle Isle Area and Conception Bay: Seasonal and Breeding Status (continued)

Common Name

Scientific Name

Strait of Belle Isle Area

Conception Bay

Seasonal Status

Breeding Status

Seasonal Status

Breeding Status

Red Knot® Calidris canutus rufa Autumn transient™“%ef&h) Non-breeding Autumn transient” Non-breeding
Sanderling Calidris alba Autumn transient®c%efehd Non-breeding Autumn transient"” Non-breeding
Semipalmated Sandpiper | Calidris pusilla Autumn transient®“%ef&h) Non-breeding Autumn transient” Non-breeding

Least Sandpiper

Calidris minutilla

Summer visitor, spring and autumn

L (bedefgh
transient>e4efend

Breedingm

Summer visitor, spring and
autumn transient?”

Breeding(j)

White-rumped Sandpiper

Calidris fuscicollis

Autumn transient®@e&n)

Non-breeding

Autumn transient?”

Non-breeding

Purple Sandpiper

Calidris maritima

Spring and autumn transient™

Non-breeding

Winter visitor"

Non-breeding

Dunlin

Calidris alpina

Autumn transient®@e&n)

Non-breeding

Autumn transient?”

Non-breeding

Short-billed Dowitcher

Limnodromus griseus

—bodefgh
Autumn transient®cde &

Non-breeding

Autumn transient"”

Non-breeding

Breeding: Summer visitor constructing nest, laying eggs and fledging young; Non-breeding: present for an extended period of time as post-breeding or sexually immature

individuals; Resident: present year-round; Transient: present in passage between summering and wintering ranges; Vagrant: occurring outside of its usual geographic range;

Note:
Visitor: present for an extended period of time.
@ Species of special conservation concern.
(k) Rees (1963).
© LGL (1983).
) Lock et al. (1994).
(e) LeGrow (1999).
® Jacques Whitford and Kingsley (2000).
® Goulet and Robertson (2007).
th) CWS (2010a).

i Sikumiut (2010b).
(i)
(k)

Mactavish (2010, pers. comm.).
Paquet (2012, pers. comm.); Thomas (2012, pers. comm.); Wells (2012, pers. comm.).
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10.5.10.1  Study Areas

Seabirds are highly mobile and often fly dozens of kilometres to forage for food to bring back to their nestlings.
Consequently, the existing environment for seabirds considered here includes waters and coastlines several
kilometres from the submarine cable crossing corridor and shoreline electrode sites. The Study Area for
seabirds includes the Strait of Belle Isle and Conception Bay. The Strait of Belle Isle Area is primarily from Saint
Augustin, Québec, and Twin Islands, Newfoundland, to Battle Harbour, Labrador, and Cape Bauld,
Newfoundland (Figure 10.5.10-1). However, some nesting colonies of pelagic seabirds outside of this area are
discussed. Description of the existing environment for seabirds in Conception Bay includes the bay itself and
Baccalieu Island Ecological Reserve, Grates Point and Cape St. Francis just outside Conception Bay
(Figure 10.5.10-2).

10.5.10.2 Information Sources and Data Collection
The existing environment description for seabirds draws extensively from:

e Marine Mammals and Seabirds in the Strait of Belle Isle, a report on dedicated marine mammal and
seabird surveys for NLH in the Strait of Belle Isle in 1998, with an information review and an updated
summary and introduction by Nalcor in November 2009 (Jacques Whitford and Kingsley 2000); and

e Marine Mammals, Sea Turtles and Seabirds in the Strait of Belle Isle: Supplementary Information Review
and Compilation (Sikumiut 2010b).

The above reports and additional data were compiled through literature reviews, existing data formats
(i.e., population survey databases) and Project-specific field data collection listed below. Some of the existing
data were acquired through communication with a variety of CWS staff to determine the availability of, and
acquire access to, additional relevant information and data. The following responsible personnel within CWS
were contacted:

e Regina Wells, Wildlife Technician responsible for the Atlantic Canada Shorebird Surveys database (data
collected by volunteers), CWS, Goose Bay, NL;

e Carina Gjerdrum, Seabird Issues Biologist, responsible for the Programme Intégré de Recherches sur les
Oiseaux Pélagiques database and the Eastern Canadian Seabirds At Sea (ECSAS) database, CWS,
Dartmouth, NS, formerly administered by David Fifield, CWS, Mt. Pearl, NL; and

e Peter Thomas, Senior Species at Risk Biologist — NL, responsible for colonial waterbird survey data for NL,
CWS, Mt. Pearl, NL.

Important data sources were:

e Published literature, including various report series of EC, CWS.

e Programme intégré de recherches sur les oiseaux pélagiques database of ship-board abundance surveys of
seabirds-at-sea conducted from the 1960s to 1980s; before 1984 birds were counted up to distances from
the survey vessel limited only by visibility, but after 1984 only those within 300 m of the vessel were
counted; however, there are insufficient data from Conception Bay (CWS 2010a; Gjerdrum 2010, pers.
comm.).

e ECSAS database of ship-board density surveys of seabirds-at-sea beginning in the early 2000s; however,
there are no data from Conception Bay (Fifield 2011, pers. comm.). Birds were counted on one side of the
survey vessel up to 300 m from the vessel which allows the calculation of density (the number of birds per
square kilometre). Flying birds were counted only during “snapshot” counts completed after every 300 m
of the ship’s progress (CWS 2010b).
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e Offshore Labrador Biological Studies (OLABS) — baseline biological studies in support of hydrocarbon
exploration and production activities in the Labrador Sea and along the Labrador coast. Twice monthly
aerial surveys of seabirds and marine mammals were conducted from April 1981 to April 1982 including
the Strait of Belle Isle Area (LGL 1983). The OLABS survey route in the Strait of Belle Isle Area crossed the
proposed submarine cable crossing corridor, consisting of:

— azig-zag transect that crossed the Strait of Belle Isle six times from St. Barbe, Newfoundland, to Cape
Norman, Newfoundland, and Chateau Bay, Labrador, and Belle Isle;

— an offshore transect down the centre of the Straight of Belle Isle, running from an imaginary line
between Blanc-Sablon, Québec, and St. Barbe, to Belle Isle; the lengths of offshore transects totalled
312.5 km;

— two nearshore (<6 km from a coastline) transects, one running from Blanc-Sablon to Chateau Bay,
Labrador, and the other running from St. Barbe to St. Anthony, Newfoundland;

— Birds were counted up to a distance of 200 m from each side of a high-winged aircraft at an altitude of
45 m travelling at a ground speed of 185 to 210 km/h; the resulting density data (LGL 1983) are
supplemented by:

O observations from shore watches at the eastern entrance to the Strait of Belle Isle; these were
conducted on the Newfoundland shore of the Strait of Belle Isle Area at Cape Norman (50 ten-
minute counts on five days from June 22 to July 16, 1981), L’Anse aux Meadows (33 ten-minute
counts on June 16-19, 1981) and Cape Bauld (358 ten-minute counts on 30 days from June 24 to
September 8, 1981); and

0 ship-board counts at the western entrance conducted from the ferry travelling between St. Barbe
and Blanc-Sablon (85 ten-minute counts during 13 crossings on seven days from June 17 to
August 22, 1981).

e The Seabirds of Québec, CWS (CWS 20044, b, internet sites).
e Atlantic Canada Shorebird Survey database (data collected by volunteers), CWS (2010c).

e Colonial waterbird census data published in Lock et al. (1994) and unpublished colonial waterbird census
data from CWS database, Mt. Pearl, NL (CWS 2011, 2010d).

e CWS Red Knot occurrences database. St. John's, Newfoundland.

e Important Bird Areas (IBA) Program database, (Bird Studies Canada 200443, b, ¢, d, e, f, g, h, i, internet sites).
IBAs are places of international significance for the conservation of birds (IBA Canada 2004, internet site).
They are identified using criteria that are internationally agreed upon, standardized, quantitative, and
scientifically defensible. Some of the sites described here received IBA designation due to the presence of
globally or continentally significant congregations of seabirds, i.e., they hold 1% of a biogeographical
population of a species or, where the population threshold is unknown or there are several species present,
they hold 20,000 individuals (globally significant) or 15,000 individuals (continentally significant). The IBA
designation does not give a site legal protection, but some IBAs overlap with legally protected sites.

e Canada Newfoundland Labrador Offshore Petroleum Board’s (C-NLOPB) Strategic Environmental
Assessment of the Labrador Shelf Offshore Area (LGL 2005).

Nalcor’s predecessor, Newfoundland and Labrador Hydro contracted four dedicated ship-board surveys of
seabirds and marine mammals in the Strait of Belle Isle from late August to late October 1998 (Jacques
Whitford and Kingsley 2000). During each of these four survey periods, five strip transects at 7.4 km intervals
were surveyed across the Strait from Lourdes-de-Blanc-Sablon to Pigeon Cove in the west to L'Anse au Loup to
Green Island Cove in the east. Two of the survey lines cross the proposed submarine cable crossing corridor,
one survey line was a few kilometres north-east of the corridor, and two of the lines were about five and
12 km, respectively, south-west of the corridor. Each transect was surveyed twice per survey period, except on
7 October when each transect was surveyed only once. All birds within a strip transect of 100 m in width were
counted. Raw data are presented in Jacques Whitford and Kingsley (2000). Because length and width of the
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strip transects are reported in that document, densities of seabird species (number of birds per square
kilometre) were calculated and are presented here.

LEK was collected from consultation initiatives with various communities (a summary of all consultation with
public stakeholders can be found in Chapter 8 of the EIS) including open houses and correspondence. A
general literature review and media search was also conducted.

10.5.10.3 Description of Seabirds

Each season, different populations of seabirds use the waters around the two proposed shoreline electrode
sites and the proposed submarine cable crossing corridor. During the nesting season (May to September),
nesting colonies of pelagic seabirds strongly influence the composition and distribution of the bird community
in the Strait of Belle Isle Area, whereas colonies of coastal waterbirds are most important in Conception Bay.
During spring and autumn migration (March to April and October to November, respectively, for most species),
species of pelagic seabirds, coastal waterbirds and shorebirds that nest in Arctic and Subarctic regions
dominate the Strait of Belle Isle Area bird community. In Conception Bay coastal waterbirds and shorebirds
that nest in Arctic and Subarctic regions are most numerous during the migrations. During winter (December
to February), the avifauna of the Strait of Belle Isle Area is comprised mostly of coastal waterbirds and pelagic
seabirds that nest in the Arctic, whereas in Conception Bay the avifauna is dominated by coastal waterbirds
that nest in Subarctic and Arctic regions.

Nesting Populations and Breeding Biology
Strait of Belle Isle Area

A diversity of seabird species occurs during the nesting season in the Strait of Belle Isle Area, both as breeders
and non-breeders (see Table 10.5.10-1) (Sikumiut 2010b). This seabird community is dominated by
non-breeding pelagic seabirds, a large nesting colony of pelagic seabirds, as well as coastal waterbirds nesting
in small colonies and as individual pairs. Currents within the Strait of Belle Isle also influence the distribution of
the different groups of the bird community. The flow of the cold Labrador Current along the north side of the
Strait favours pelagic seabird species, whereas warmer water from the Gulf of St. Lawrence along the south
side of the Strait of Belle Isle favours coastal waterbird species (LeGrow 1999). No SSCC nest in the Strait of
Belle Isle Area (Sikumiut 2010b).

Pelagic Seabirds

Atlantic Puffin (Fratercula arctica), Razorbill (Alca torda), Common Murre (Uria aalge), Black Guillemot, Leach’s
Storm-Petrel (Oceanodroma leucorhoa), gulls and terns nest in the Strait of Belle Isle Area. The only large
colony of pelagic seabirds is located 13 km west of the proposed submarine cable crossing corridor at Baie de
Brador IBA, Québec, where 18,920 pairs of Atlantic Puffin and Razorbill nest, along with smaller numbers of
gulls and Black Guillemot (Table 10.5.10-2) (CWS 200443, internet site). Boundaries of IBAs are illustrated in
Figure 10.5.10-1. Baie de Brador IBA is comprised of two areas (Figure 10.5.10-1).

At the east end of the Strait of Belle Isle, Leach’s Storm-Petrel nests 100 km north-east of the proposed
shoreline electrode site on St. Peter Island in St. Peter Bay and Common Murre nests 95 km north-east of the
L'Anse au Diable shoreline electrode site, on Belle Isle (Figure 10.5.10-1, Table 10.5.10-2) (Bird Studies Canada
2004g, internet site; Lock et al. 1994). Although these nesting colonies are relatively far from the proposed
submarine cable crossing corridor and the L’Anse au Diable shoreline electrode site, birds nesting at those
colonies may forage in the corridor or near the electrode site during May to September. Off the east coast of
the Northern Peninsula Black-legged Kittiwake (Rissa tridactyla), a pelagic gull, nests in the Northern Groais
Island IBA (Russell and Fifield 2001) (Figure 10.5.10-1). However, birds nesting there are unlikely to cross the
peninsula on foraging trips. Nesting seabirds also concentrate in the Pinware River estuary in summer to
forage for spawning capelin and other small fish (Sikumiut 2010b).
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Estimated Numbers of Pairs of Colonial Seabirds Nesting in the Vicinity of the Strait of Belle Isle Area

Number of Pairs
; . . St. . Northern
Species Gros Saint Baie de Peter Belle | L’Anse aux | Eastern | Hare | James | Whale | Twin Groais Bell
Mécatina | Augustin Brador Isle | Meadows Pond Bay Island | Islands | Islands () Island®
Bay Island

Pelagic Seabirds
Leach’s Storm-Petrel - - - p - - - - - - - - -
Black-legged Kittiwake - - - - - - - - - - - 2,400 -
Common Murre - - - - pe - - - - - - - -
Razorbill 366" 2@ 2,160 - - - - - - - - - -
Atlantic Puffin - - 18,920 | - - - - - - - - - -
Coastal Waterbirds
Common Eider - 6 - - - 90" 65" 93+ - - pit - 30+
Herring Gull - 3107" 1-42" - - - - - - - - - -
Great Black-backed Gull - 159 1-105" - - - - - - - - - -
Common Tern - - - - - - - 10" 162" - - - -
Arctic Tern - - - - - - 209 | 5049 | 389 | 3009 - - -
Tern sp. - - - - - - - 180+ - - - - -
Black Guillemot gt 5 20) - - - - - - - - - -
Total 374 3,279 21,229 P P 90 85 333+ 200 300 P 2,400 30+

Note: —=Zero pairs.

P = present at colony.

@ Including The Sisters Rocks.

(k) Including Shepherd Island and Tle aux Canes Migratory Bird Sanctuaries.

@ Lock et al. (1994).

@ Chapdelaine et al. (2001).

(e) CWS (2004b, internet site).

® CWS (200443, internet site).

® Bird Studies Canada (2004f, internet site).

(.h) CWS and Newfoundland and Labrador Culture Recreation and Youth Wildlife Division (1987).

i Bird Studies Canada (20044, internet site).
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The density of Northern Fulmar (Fulmarus glacialis) during OLABS surveys in 1982 in offshore areas of the
Strait of Belle Isle Area in the nesting season ranged from 4.7 birds/km? in July to 0.04 birds/km? in September
(average 2.0 birds/km?) (LGL 1983). This species was absent during most nearshore surveys during the nesting
season. Densities of pelagic seabirds and coastal waterfowl during 1981 OLABS surveys may have been
influenced by larger than average capelin spawning runs in the Strait of Belle Isle that summer (Mactavish
2010, pers. comm.). During surveys in the Strait of Belle Isle conducted for Nalcor on 29-30 August 1998,
fulmar density was low but during the 15-18 September surveys it was 0.5 birds/km? (Table 10.5.10-3) (Jacques
Whitford and Kingsley 2000). During ECSAS surveys in the 2000s the average density of fulmars from May to
August was 0.41 birds/km? (Table 10.5.10-4) (Sikumiut 2010b).

Table 10.5.10-3 Densities of the Six Most Numerous Seabird Species Observed During Ship-Board
Surveys of the Proposed Submarine Cable Crossing Corridor and Vicinity in Late Summer

and Early Autumn 1998

August 29-30, 1998 September 15-18, 1998 October 7, 1998 October 27-29, 1998
Species Birds/km’ Species Birds/km’ Species Birds/km’ Species Birds/km’
Sooty Black-legged Black-legged .
Shearwater 4.3 Kittiwake >7 Kittiwake 0.8 Dovekie 0.9
Atlantic Atlantic . Atlantic
Puffin 3.4 PUFfin 0.7 Dovekie 0.8 Puffin 0.5
C
Herring Gull 1.6 Herring Gull 0.5 Murres® 0.2 Eic:jn;rmon 0.4
Black-legged Northern . Razorbill /
Kittiwake 14 Fulmar 0.5 Herring Gull 0.1 Murres® 0.4
Great Black- Northern Sooty .
backed Gull 0.6 Gannet 0.2 Shearwater 0.1 Razorbil 0.2
(@) Great black- Northern .
Murres 0.5 backed Gull 0.1 Fulmar 0.1 Herring Gull 0.1
Source: Jacques Whitford and Kingsley (2000).

(a)

Combined Common Murre, Thick-billed Murre and Murres not identifiable to species.

(k) Large Auks not identifiable to species (Razorbill, Common Murre or Thick-billed Murre).

Table 10.5.10-4 Average Densities of Seabirds in the Strait of Belle Isle Area from Surveys in May through

August from Eastern Canadian Seabirds at Sea Database

Seabird species or group Density (Birds/km?)
All seabirds 9.61
Northern Fulmar 0.41
Shearwaters 0.87
Northern Gannet 1.37
Large gulls 1.45
Black-legged Kittiwake 2.34
Dovekie 0.25
Murres 0.65
Other alcids (auks) 0.59

Source: CWS (2010b).
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During OLABS surveys Great Shearwater (Puffinus gravis) arrived in the Strait of Belle Isle in June, and density
ranged from 0.2 birds/km? in September to 36.0 birds/km? in July (average 13.1 birds/km?) (LGL 1983). Density
varied from 0to 0.07 birds/km” in nearshore areas. Sooty Shearwater (Puffinus griseus) density in offshore
areas during OLABS surveys varied from 0.02 birds/km? in September to 5.4 birds/km? in July (average
1.2 birds/km?), whereas in nearshore areas it ranged from 0 to 0.02 birds/km?in August. Jacques Whitford and
Kingsley (2000) reported Sooty Shearwater was recorded in a density of 4.3 birds/km? on 29-30 August 1998
but was scarce during the 15-18 September surveys (Table 10.5.10-3). Manx Shearwater (Puffinus puffinus)
was recorded in low densities during summer surveys (Jacques Whitford and Kingsley 2000). During ECSAS
surveys combined shearwater species had a density of 0.87 birds/km? (Table 10.5.10-4) (Sikumiut 2010b).

Leach’s Storm-Petrel was recorded in low densities during the 1998 surveys (Jacques Whitford and Kingsley
2000).

Northern Gannet was present in relatively low densities during OLABS surveys, ranging from 0.01 birds/km?” in
May to 0.1 birds/km? in September (LGL 1983). Gannet density was 0.2 birds/km?, low during 29-30 August
surveys in 1998 but much lower during other surveys (Table 10.5.10-3) (Jacques Whitford and Kingsley 2000).
Gannet density during ECSAS surveys averaged 1.37 birds/km? (Table 10.5.10-4) (Sikumiut 2010b).

Phalarope density during OLABS surveys in offshore areas ranged from 0.04 birds/km? in September to
0.4 birds/km? in June, but this species was absent from nearshore areas except in August (LGL 1983). Red
Phalarope (Phalaropus fulicarius) was recorded in low density during the August and September 1998 surveys
(Jacques Whitford and Kingsley 2000).

Black-legged Kittiwake was recorded in nearshore areas in densities ranging from 0.2 birds/km? in May to
12.6 birds/km? in September during OLABS surveys (LGL 1983). In offshore areas, kittiwake OLABS densities
ranged from 0 birds/km? in August to 0.1 birds/km? in June. Jacques Whitford and Kingsley (2000) reported
kittiwake densities ranging from 1.4 birds/km® on 29-30 August to 5.7 birds/km® on 15-18 September
(Table 10.5.10-3). During ECSAS surveys kittiwake density was 2.34 birds/km? (Table 10.5.10-4) (Sikumiut
2010b).

Pomarine (Stercorarius pomarinus), parasitic (Stercorarius parasiticus) and unidentified jaegers were observed
in low densities during the August and September surveys conducted by Jacques Whitford and Kingsley (2000).

Auks could not be identified to species during OLABS surveys but unidentified auks were seen during OLABS
surveys in offshore areas in densities varying from 0.1 birds/km? in September to 5.9 birds/km? in May
(LGL 1983). In nearshore areas, densities ranged from 0 birds/km? in August to 0.1 birds/km? in June. Jacques
Whitford and Kingsley (2000) reported Atlantic Puffin density ranging from 3.4 birds/km? on 29-30 August to
0.7 on 15-18 September (Table 10.5.10-3). During these surveys combined Common Murre, Thick-billed Murre
(Uria lomvia) and unidentified Murre density was 0.5 birds/km? on 29-30 August but low on 15-18 September.
Razorbill densities were low during these surveys. During ECSAS surveys, density of combined murres was
0.65 birds/km?, Dovekie was 0.25 birds/km?* and other auk species was 0.59 birds/km? (Table 10.5.10-4) (CWS
2010b).

Pelagic seabird species nesting in the Strait of Belle Isle Area, with the exception of Black-legged Kittiwake and
Arctic Tern, have high adult survival but low reproductive rates because of small clutch sizes (one egg in most
species) (Gaston 2004). For this reason, perturbations to nesting colonies can have effects on populations of
pelagic seabirds. Egg laying takes place from mid-May to mid-June (Table 10.5.10-5). Most young fledge by July
to August; however, Leach’s Storm-Petrel fledging does not peak until mid-September and continues as late as
mid-November (Table 10.5.10-5).
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Timing of Seabird Nesting in the Strait of Belle Isle Area and Conception Bay

Species Egg Laying Incubation Hatching Nesting Fledging
. Early May to mid- (@ Mid-June to mid (@ Mid-August to
E 2 -4
Common Eider June® 6 days July(a) 35 - 40 days late September(a)
Mid-May to mid- I
Until mid-
Leach's Storm- | August®®?; Peak: last half of
each s storm Ugu_s L 41 - 42 days™*? ea(b’c,?)s aro 63 - 70 days November; peak:
Petrel peak: first half of July
Jlune late September
Herring Gull, . (f)
Mid- to lat . 45d Late July t I
Great Black- ! (e,fc,’g)a € 26 -29 days®™® | Mid- to late June ays (e) ate Jlly to early
backed Gull May 50 - 55 days August
Common Tern, First half of (h) . (h) late July to early
22 Mid-Jul 21-2
Arctic Tern June™ days id-July 6 days August(h)
Common Murre Mid-May“’j) 32 days(i'j) - 23 days(i'j) Mid- to late July
. 0 i 0 Early to mid- 0 Late July to early
Razorbill Early June 34 - 39 days July? 24 days August!
Mid M I Mid- i Earl I
Black Guillemot id () ay to early 28-33 days(k) |d(kJ)une tomid 34-39 days(k) arly t?k)ate
June July August
. . Mid- to late (k) (k) (k) Mid- to late
Atlantic Puffin May™ 42 days Early July 40 - 45 days August®
Source: Mobil Oil Canada Ltd. (1985) with updates.
@ Goudie et al. (2000).
b} Grimmer (1980).
© Huntington (1963).
@ Wilbur (1969).
© Haycock and Threlfall (1975).
® Pierotti (1982).
® Butler and Trivelpiece (1981).
th) Hawksley (1950).
i Tuck (1961).
i Birkhead and Nettleship (1982).
W Cairns (1981).

Coastal Waterbirds

Common Eider (Somateria mollissima) is the most numerous of the coastal waterbird species in all seasons
along NL coasts, and nests in colonies (Lock et al. 1994). Common Eider nests in small numbers at Shoal Cove
(CWS 2010d). This species nests in undetermined numbers at Twin Islands (Figure 10.5.10-1, Table 10.5.10-2)
(CWS and Newfoundland and Labrador Culture Recreation and Youth Wildlife Division 1987) located 56 km to
the south-west of the proposed submarine cable crossing corridor. Six pairs nest at Saint Augustin Migratory
Bird Sanctuary and IBA (Bird Studies Canada 2004f, internet site) located 105 km southwest of the submarine
cable crossing corridor. At the tip of the Northern Peninsula Common Eider nests near L’Anse aux Meadows in
Canard’s Cove and in Eastern Pond (Lock et al. 1994). It also nests off the opposite side of the Northern
Peninsula in and near Hare Bay Ecological Reserve (93+ pairs), and in Bell Island South Coast IBA (30+ pairs)
(Lock et al. 1994). The preferred foraging areas of these nesting birds are not known, but they are unlikely to
cross the Northern Peninsula during foraging sorties. Densities of Common Eider, White-winged Scoter, Surf
Scoter, and unidentified scoter were low during the August and September 1998 Nalcor surveys (Jacques
Whitford and Kingsley 2000).
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Small to moderate numbers of Razorbill, Black Guillemot and gulls nest 16 km west of the proposed submarine
cable crossing corridor on the Québec shore at Saint-Augustin Migratory Bird Sanctuary and IBA, and 150 km
to the west of the corridor at Gros Mécatina Island (Figure 10.5.10-1, Table 10.5.10-2) (Bird Studies
Canada 2004f, internet site; Chapdelaine et al. 2001). Common Tern (Sterna hirundo) and Arctic Tern (Sterna
paradisaea) nest in colonies at James Island and the Whale Islands located 50 km south-west of the submarine
cable crossing corridor (Figure 10.5.10-1, Table 10.5.10-2) (CWS 2010d). Common Tern and Arctic Tern nest at
Eastern Pond and on the east coast of the Northern Peninsula in or near Hare Bay Ecological Reserve, but the
latter are unlikely to forage in or near the submarine cable crossing corridor or the L’Anse au Diable shoreline
electrode site (Figure 10.5.10-1, Table 10.5.10-2). In addition, several small, unsurveyed colonies of gulls and
terns as well as individual pairs of nesting of Black Guillemot are found on cliffs and shorelines along both sides
of the Strait of Belle Isle Area (CWS 2010d).

Herring Gull (Larus argentatus) was recorded during OLABS surveys in nearshore areas in densities of
3.6 birds/km? in September to 9.5 birds/km? in June (average 6.3 birds/kmz), and densities in offshore areas
ranged from 0.2 to 1.6 birds/km?* (LGL 1983). Great Black-backed Gull (Larus marinus) densities during OLABS
surveys in nearshore areas ranged from 0.2 birds/km? in August to 2.9 birds/km? in July. In offshore areas
densities varied from 0.04 birds/km? in September to 0.4 birds/km? in July. Jacques Whitford and Kingsley
(2000) reported Herring Gull density ranging from 1.6 birds/km? on 29-30 August to 0.5 birds/km?® on
15-18 September (Table 10.5.10-3). Great Black-backed Gull densities on those survey dates varied from 0.6 to
0.1 birds/km?, respectively. During ECSAS surveys densities of combined large gulls (Great Black-backed and
Herring Gulls) averaged 1.45 birds birds/km? during the nesting season (Table 10.5.10-4) (Sikumiut 2010b).

Common, Arctic and unidentified Terns and Black Guillemot were recorded in low densities during the August
and September 1998 surveys (Jacques Whitford and Kingsley 2000).

Shorebirds

Shorebird species that use the marine shorelines of the Strait of Belle Isle Area while nesting consist of Spotted
Sandpiper and Greater Yellowlegs (Mactavish 2010, pers. comm.). Autumn migration of shorebird species that
nest along the Labrador Sea and in the Canadian Arctic begins in July and continues until late October. Several
species, in addition to the two above, use shoreline habitat within the Strait of Belle Isle Area during their
autumn migration. These are discussed below under Seasonal Migratory Movements.

Conception Bay
Pelagic Seabirds

The seabird community of Conception Bay during the nesting season is comprised mostly of coastal waterbirds
nesting in small colonies and as individual pairs. However, a large colony of pelagic seabirds is located just
outside the bay. Colonies of eight pelagic seabirds species are located in the Baccalieu Island Ecological
Reserve located 75 km north by north-east of the proposed Dowden’s Point shoreline electrode site
(Table 10.5.10-6, Figure 10.5.10-2) (Lock et al. 1994). The Leach’s Storm-Petrel colony supports an estimated
3.3 million pairs, which is the largest colony of this species in the world. There are also 30,000 Atlantic Puffin,
12,795 Black-legged Kittiwake, 4,000 Common Murre and 1,712 Northern Gannet pairs at Baccalieu Island
(Table 10.5.10-6) (Lock et al. 1994).

Much smaller colonies of kittiwakes are scattered along the west shore of Conception Bay, the nearest being
Brigus Lookout located 13 km north-west of the Dowden’s Point electrode site (Figure 10.5.10-2) (CWS 2011b).
There are insufficient data to describe seabird abundance in the marine waters of Conception Bay
(Fifield 2011, pers. comm.). However, nesting Leach’s Storm-Petrels likely do not forage in Conception Bay in
substantial numbers because this species is known to feed primarily off the continental shelf in NL waters
(Steele and Montevecchi 1994). Pelagic seabirds are not known to concentrate at or near the Dowden’s Point
electrode site during capelin spawning (Mactavish 2010, pers. comm.).
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Table 10.5.10-6 Estimated Numbers of Nesting Pairs of Colonial Seabirds Nesting in the Vicinity of
Conception Bay

Number of Pairs
Species
Baccalieu Island Bell Island Little Bell Island Kelly’s Island

Northern Fulmar 12 - - -
Leach’s Storm-Petrel 3,336,000“’) - - -
Northern Gannet 1,712 - - -
Black-legged Kittiwake 12,975(b) - - -
Ring-billed Gull - - - pl
Herring Gull Present® 6-50 251-500" -
Great Black-backed Gull Present® 6-50' 6-50"° -
Tern sp. - - - 6-50'
Common Murre 4,000“’) - - -
Thick-billed Murre 181" - - -
Razorbill 100® - - -
Black Guillemot 100" p? 1257 100"
Atlantic Puffin 30,000" - - -
Total 3,385,080 12-100 382-675 106-150

Note: P = Present.

—=Zero pairs.

@ Stenhouse and Montevecchi (1999).

b) Cairns et al. (1989).

(e Chardine (2000).

(@ Mactavish (2010, pers. comm.).

® CWS (2011b).

(e) Lock et al. (1994).

Coastal Waterbirds

Nesting coastal waterbirds are widespread around Conception Bay. There is a colony of 50 pairs of unidentified
tern on Kelly’s Island, located 8 km north-east of the Dowden’s Point shoreline electrode site (Table 10.5.10-6,
Figure 10.5.10-2) (Lock et al. 1994). These terns appear to be mostly Common Tern, a species that nests at
several other sites around Conception Bay (Mactavish 2010, pers. comm.). Arctic Terns are seen in Conception
Bay in the nesting season only at Spaniard’s Bay located 25 km north-west of Dowden’s Point (Mactavish 2010,
pers. comm.).

Black Guillemots nest at Kelly’s Island (100 pairs), Little Bell Island (125 pairs) 12 km north-east of Dowden’s
Point and Bell Island (unknown number) 14 km north-east of Dowden’s Point (Table 10.5.10-6) (Lock et al.
1994). However, nesting habitat for this species is scarce in the upper reaches of Conception Bay
(Mactavish 2010, pers. comm.). Nesting Great Black-backed and Herring Gulls are ubiquitous around
Conception Bay (Mactavish 2010, pers. comm.), and nest on Baccalieu Island but have not been censused
there (Lock et al. 1994). Double-crested Cormorant (Phalacrocorax auritus) nests on the Harbour Grace Islands
just north of Spaniard’s Bay (CWS 2011b). These species of coastal waterbirds forage widely in the bay during
nesting season but are not known to concentrate at or near the Dowden’s Point shoreline electrode site, even
during the capelin spawning season (Mactavish 2010, pers. comm.).
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Shorebirds

Spotted Sandpiper (Actitis macularius) is the only shorebird to regularly use the marine waters within
Conception Bay during the nesting season (Mactavish 2010, pers. comm.). However, this species is not
colonial, so its density during nesting season is low.

Pre-Moulting and Moulting Concentrations

During summer, some pelagic seabird and coastal waterbird (specifically sea duck) species gather in some NL
marine waters to spend the flightless period during the moult of their flight feathers.

Strait of Belle Isle Area

As in other areas of the Northwest Atlantic, the offshore areas of the Strait of Belle Isle Area hosts tens of
thousands of moulting Northern Fulmars, Great Shearwaters and Sooty Shearwaters in late June and July,
feeding mostly on offal from fishing vessels (LGL 1983). The pre-moulting and moulting fulmars are likely
comprised mostly of non-breeding sub-adults, whereas the two shearwater species arrive in the area after
completion of their nesting on islands in the South Atlantic (Lock et al. 1994).

Following completion of breeding, male sea ducks gather in sheltered bays for the summer for their moult.
Common Eider and the Harlequin Duck (listed as Species of Concern in SARA Schedule 1 and Vulnerable under
the NLESA) gather in continentally significant numbers (up to 50,077 and 50 individuals, respectively) in June
around islands and inlets of St. Peter Bay IBA (Bird Studies Canada 2004g, internet site; Russell and Fifield
2001). Reports of 20 or more individuals of Harlequin Duck seen at the south end of the Bell Island South Coast
IBA during summer suggest that this species may moult there (Figure 10.6.8-1) (Russell and Fifield 2001).

Conception Bay

Although small numbers of fulmars or shearwaters may enter outer Conception Bay, the marine habitat within
Conception Bay is not known to support pre-moulting or moulting concentrations of seabirds within 40 km of
the proposed Dowden’s Point shoreline electrode site (Mactavish 2010, pers. comm.). There are no large
concentrations of moulting coastal waterbirds in Conception Bay during summer. There are insufficient data to
describe seabird density in the marine waters of Conception Bay (Fifield 2011, pers. comm.).

Seasonal Migratory Movements
Strait of Belle Isle Area

Large numbers of migrant pelagic seabirds, coastal waterbirds and shorebirds use the Strait of Belle Isle Area in
passage between their breeding areas in coastal Labrador, the Canadian Arctic archipelago and Greenland, and
their wintering areas in the Gulf of St. Lawrence and the Atlantic waters off Newfoundland, Nova Scotia, New
Brunswick and the U.S., and, in the case of many shorebirds, South America (Russell and Fifield 2001; Lock et
al. 1994; Tuck 1967). Observations from the Point Amour IBA, where the Strait of Belle Isle narrows to only
17 km wide, thus funnelling migrants and providing the opportunity to sample the migrant seabirds passing
through the proposed submarine cable crossing corridor (Figure 10.5.10-1).

Pelagic Seabirds

Pelagic species detected in the Strait of Belle Isle Area during migration surveys include Northern Fulmar,
shearwaters, Northern Gannet, Black-legged Kittiwake, phalaropes, auks and jaegers. At this site 4,000 large
alcids were observed in northward migration from late April to late May (Russell and Fifield 2001; LeGrow
1999). Of those alcids that could be identified to species, most were Razorbills and the remainder were the
two species of murre. This number is considered globally significant for Razorbill (Bird Studies Canada 2004e,
internet site). Many of these Razorbills likely originated from the large colony in Gannet Islands Provincial
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Ecological Reserve, Labrador, located 220 km north-west of the Strait of Belle Isle Area, which is the largest
Razorbill colony in the world (Sikumiut 2010b). The Gannet Islands also host a large Atlantic Puffin colony.

Northern Fulmar density calculated from OLABS surveys during March and April was 0 birds/km? in offshore
areas and averaged 0.1 birds/km? in nearshore areas (LGL 1983). During October and November density in
offshore areas averaged 0.1 birds/km?. In nearshore areas density averaged <0.02 birds/km?. Densities during
surveys by Jacques Whitford and Kingsley (2000) were 0.1 birds/km? on 7 October and negligible density on 27-
29 October (Table 10.5.10-3).

Great Shearwater was absent from OLABS surveys during spring (LGL 1983). Density during autumn OLABS
surveys averaged 2.1 birds/km? in offshore areas, but this species was absent from nearshore areas. During
October 1998 surveys Great Shearwater occurred in negligible density (Table 10.5.10-3) (Jacques Whitford and
Kingsley 2000). Sooty Shearwater was also absent during spring OLABS surveys (LGL 1983). During autumn,
density of this species averaged 0.9 birds/km? in offshore areas but zero in nearshore areas. Jacques Whitford
and Kingsley (2000) reported a density for this species of 0.1 birds/km” on 7 October but it was not recorded
on 27-29 October (Table 10.5.10-3) (Jacques Whitford and Kingsley 2000). Almost 6,000 Sooty Shearwaters
were counted passing Cape Bauld near L’Anse aux Meadows during land-based sea watches on 18-19 August
1981, indicating that southward migration of this species begins in August in this area (LGL 1983). Two flocks
totalling more than 700 individuals were observed in early October.

Northern Gannet was not recorded during spring or autumn OLABS surveys (LGL 1983). It was recorded in low
density during October surveys conducted by Nalcor (Jacques Whitford and Kingsley 2000).

Red Phalarope was not recorded during the spring or autumn OLABS surveys; however, the small-bodied
phalarope species are difficult to detect during aerial surveys (LGL 1983). Red Phalarope was recorded in low
density during the fall 2008 ship-board surveys reported by Jacques Whitford and Kingsley (2000).

Black-legged Kittiwake was not recorded during spring OLABS surveys (LGL 1983). During autumn surveys
average density in nearshore areas was 1.0 birds/km?, and in offshore areas was 0.4 birds/km?. During 1998
surveys, it was recorded in a density of 0.8 birds/km? on 7 October but in much lower density on
27-29 October (Table 10.5.10-3) (Jacques Whitford and Kingsley 2000).

No jaegers were recorded during the OLABS surveys in spring or autumn (LGL 1983). However, jaegers (not
identified to species) were recorded in low density during the 7 October 1998 survey (Jacques Whitford and
Kingsley 2000).

Unidentified auks were recorded during OLABS spring surveys in nearshore areas in an average density of
0.2 birds/km? (LGL 1983). In offshore areas auk density averaged 0.7 birds/km? in spring and 0.1 birds/km? in
autumn. During 1998 surveys, density of combined murres was 0.2 birds/km? on 7 October (Table 10.5.10-3)
(Jacques Whitford and Kingsley 2000). Jacques Whitford and Kingsley (2000) also reported for auks that could
not be separated into murres or Razorbill a density of 0.4 birds/km? on 27-29 October. Those that could be
identified as Razorbill were recorded in a density of 0.2 birds/km? on 27-29 October. Atlantic Puffin was
recorded in low density on 7 October but 0.5 birds/km?* on 27-29 October. Dovekie occurred in a density of
0.8 birds/km? on 7 October and 0.9 birds/km? on 27-29 October.

Coastal Waterbirds

Coastal waterbird species using the Strait of Belle Isle Area during spring and autumn migration include eiders,
scoters, other ducks, loons, terns, locally-nesting gulls, Arctic gulls and Black Guillemot. Red-throated and
Common Loons were recorded in low densities during fall 1998 surveys (Jacques Whitford and Kingsley 2000).
Common Eider is observed in globally significant numbers (over 62,000) from Point Amour IBA from late April
to late May during spring migration (Bird Studies Canada 2004e, internet site; Russell and Fifield 2001). Fewer
than 400 scoters and only seven Harlequin Duck were noted during the same time period. However, the
majority of Scoters may have passed through after the surveys. Common Eider was not recorded during OLABS
surveys (LGL 1983). Jacques Whitford and Kingsley (2000) reported that it occurred in a low density on
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7 October but in a density of 0.4 birds/km? on 27-29 October (Table 10.5.10-3). White-winged Scoter and Long-
tailed Duck were also recorded in low densities during the same surveys (Jacques Whitford and Kingsley 2000).
Fall migration of murres and Common Eider through the Strait of Belle Isle is more protracted than in spring
and can continue into December. However, fall migration in the Strait of Belle Isle has received little study.

Herring Gull was recorded during OLABS surveys in spring in an average density of 0.1 birds/km? in nearshore
areas and 0.02 birds/km? offshore (LGL 1983). During autumn the average density was 0.4 birds/km? in
nearshore areas and 0.2 birds/km? offshore. Jacques Whitford and Kingsley (2000) reported that this species
occurred in a density of 0.1 birds/km? (Table 10.5.10-3). Great Black-backed Gull was recorded during OLABS
surveys in the spring in an average density of 0.3 birds/km? in nearshore areas and 0.04 birds/km? offshore.
During fall OLABS surveys density was 0.2 birds/km? in nearshore areas and 0.04 birds/km? offshore. Density of
this species during 1998 surveys was low (Jacques Whitford and Kingsley 2000). Iceland Gull (Larus glaucoides)
density during spring OLABS surveys in nearshore areas averaged 0.2 birds/km? and in offshore areas averaged
0.3 birds/km? (LGL 1983). During fall surveys density averaged 0.02 birds/km?” in both nearshore and offshore
areas. Density was low during fall surveys conducted in 1998 (Jacques Whitford and Kingsley 2000). Glaucous
Gull (Larus hyperboreus) density during OLABS spring surveys averaged 0.01 birds/km? nearshore and averaged
0.003 birds/km? offshore (LGL 1983).

Globally significant numbers (over 5,000) of migrating Black Guillemot have been observed from Point Amour
during spring migration (Bird Studies Canada 2004e, internet site; Russell and Fifield 2001). Low densities of
this species were recorded during October surveys conducted for Nalcor (Jacques Whitford and Kingsley 2000).
Large alcids (Thick-billed and Murre, Razorbill) migrate past Point Amour in globally significant numbers (over
40.000) during spring.

During the same surveys in 1998, few terns were recorded (Jacques Whitford and Kingsley 2000).

The only reported area in the Strait of Belle Isle Area where pelagic seabirds or coastal waterbirds concentrate
during spring or autumn migration is Cape Bauld. Although most of the bird concentrations seen from Point
Amour are migrants in passage, tidal rips during summer and autumn occasionally attract seabirds in
concentrations visible from Point Amour (Russell and Fifield 2001).

Shorebirds

Shorebirds stop at tidal flats along headlands, beaches and lagoons to feed and rest during migration through
the Strait of Belle Isle (Sikumiut 2010b). The largest numbers of passage migrants are typically observed during
autumn migration from July to November, peaking from August to October. Few shorebirds are observed at
these sites during spring, because most migrate through the Great Plains of North America during northward
migration.

Shorebird stopover sites surveyed by CWS’s Atlantic Canada Shorebird Surveys in the Strait of Belle Isle Area
include Shoal Cove East, Pines Cove, Eddies Cove East, Anchor Point, Bear Cove, Lower Cove, Shoal Cove West,
Deadman’s Cove, Sandy Cove and L’Anse aux Meadows (all in Newfoundland), and L’Anse au Loup, Battle
Harbour, L’Anse au Clair, Pinware Harbour, L’Anse au Amour and English Point (Forteau Bay) (all in Labrador)
(Figure 10.5.10-3) (CWS 2010c; Sikumiut 2010b; Goulet and Robertson 2007). Migrant shorebirds also stop at
Hare Bay (CWS and Newfoundland and Labrador Culture Recreation and Youth Wildlife Division 1987).

The ten most numerous species of shorebirds at stopover sites observed in the Strait of Belle Isle Area are, in
order of abundance, White-rumped Sandpiper (Calidris fuscicollis), Greater Yellowlegs (Tringa melanoleuca),
Semipalmated Sandpiper (Calidris pusilla), Ruddy Turnstone (Arenaria interpres), Semipalmated Plover
(Charadrius semipalmatus), Dunlin (Calidris alpina), Sanderling (Calidris alba), Least Sandpiper (Calidris
minutilla), Black-bellied Plover (Pluvialis squatarola) and Lesser Yellowlegs (Tringa flavipes) (CWS 2010c). Other
shorebird species potentially observed in the Strait of Belle Isle Area are listed in Table 10.5.10-1. Peak
numbers of shorebirds observed at Shoal Cove West include 305 White-rumped Sandpiper, 27 Greater
Yellowlegs, 31 Ruddy Turnstone, 17 Black-bellied Plover, 15 Semipalmated Sandpiper, 14 Semipalmated Plover,
and 1 Red Knot; smaller numbers of Spotted Sandpiper, Lesser Yellowlegs, Least Sandpiper, Sanderling,
Whimbrel (Numenius phaeopus), Hudsonian Godwit (Limosa haemastica), Short-billed Dowitcher
(Limnodromus griseus) and Wilson’s Snipe (Gallinago delicata) have also been observed (CWS 2010c).
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Peak counts at other sites in the Strait of Belle Isle Area include 75 Sanderling and 2 Red Knot at Anchor Point
(19 km south-west of the proposed submarine cable crossing corridor); 38 Semipalmated Plover,
58 Semipalmated Sandpiper and 47 White-rumped Sandpiper at Bear Cove (11 km south-west of the corridor);
and, 80 Sanderling, 53 Semipalmated Sandpiper, 18 Red Knot and 37 Dunlin at Lower Cove (44 km north-east
of the corridor) (Figure 10.5.10-3) (CWS 2010a). At Eddies Cove East (14 km north-east of the corridor)
(Figure 10.5.10-3) 203 Greater Yellowlegs, 85 Ruddy Turnstones, 192 Semipalmated Sandpiper, 200 Least
Sandpiper and 474 White-rumped Sandpiper have been observed (Goulet and Robertson 2007). English Point
in Forteau Bay also provides stopover habitat for shorebirds (e.g., 102 Semipalmated Sandpiper observed 7 km
north-east of the submarine cable crossing corridor and 14 km south-west of the L’Anse au Diable shoreline
electrode site) (CWS 2010c).

Whimbrel and American Golden-Plover (Pluvialis dominica) stage at coastal barrens (heathlands) located in
close proximity to the Labrador and Newfoundland coasts, including coastlines adjacent to the Strait of Belle
Isle, during autumn migration. There they feed on the berries of ericaceous shrubs (Mactavish 2010, pers.
comm.; Sikumiut 2010b; Peters and Burleigh 1951).

Conception Bay

There are few reported concentrations of migrating seabirds in Conception Bay, and the data are summarized
in the following subsections.

Pelagic Seabirds

Strong north-east winds in autumn occasionally force Leach’s Storm-Petrel, jaegers and auks to the head of the
bay, after which many of the birds move north-east along the shoreline past the Dowden’s Point shoreline
electrode site (Mactavish 2010, pers. comm.). At the Cape St. Francis IBA, 43 km north-east of the shoreline
electrode site, up to 650 Common Eiders have been observed during spring migration (Bird Studies Canada
2004h, internet site).

Shorebirds

There are no known concentrations of migrating shorebirds at or near the Dowden’s Pont shoreline electrode
site, but migrating shorebirds stop at a variety of sites around Conception Bay. The location with some of the
largest numbers of shorebirds during autumn migration, Spaniard’s Bay, is also the only Atlantic Canada
Shorebird Survey site on Conception Bay (surveys from 1984 to 2007) (Figure 10.5.10-2) (Goulet and Robertson
2007). Spaniard’s Bay is approximately 23 km north-west of the Dowden’s Point shoreline electrode site, and a
total of 22 species of shorebird have been recorded there during migration. Maximum counts of shorebirds at
this location include 75 Semipalmated Plovers, 40 Black-bellied Plovers, 80 White-rumped Sandpipers, 139
Greater Yellowlegs, 17 Lesser Yellowlegs, 33 Semipalmated Sandpipers, 17 Sanderlings, six Red Knot and 50
Ruddy Turnstones (Goulet and Robertson 2007).

Wintering Populations
Strait of Belle Isle Area

From February through March, seabirds in the Strait of Belle Isle Area are reduced in number and restricted in
distribution by ice to small areas of open water (LGL 1983). These birds consist mostly of Common Eider and
Thick-billed Murre. In some winters, stretches of open water are present throughout the winter along the
Labrador coast of the Strait of Belle Isle. In mid-March 1982, a concentration of 600 unidentified auks was
observed along the Newfoundland coast approximately 20 km north-east of the proposed submarine cable
crossing corridor.
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Pelagic Seabirds

Densities of pelagic seabird species in the marine waters of the Strait of Belle Isle are low during winter
(LGL 1983). During OLABS surveys, Northern Fulmar density during the winter in offshore areas averaged
0.01 birds/km? but this species was not recorded in nearshore areas. Shearwaters, Northern Gannet and
phalaropes were absent during these surveys. Black-legged Kittiwake density averaged 0.4 birds/km?® in
nearshore areas and 0.3 birds/km? offshore. Unidentified auks averaged 0.06 birds/km? in nearshore areas and
0.2 birds/km? offshore during the winter.

Coastal Waterbirds

Large concentrations of Common Eider have been observed in the Strait of Belle Isle Area beginning in mid-
December, and several thousand have been noted in coastal waters of sheltered bays near L’Anse aux
Meadows, 61 km north-east of the submarine cable crossing corridor and a similar distance from the L’Anse au
Diable shoreline electrode site, during winter (Lock et al. 1994; LGL 1983). Common Eider also winters in
coastal waters of the Northern Groais Island and Bell Island South Coast IBAs (82 km and 96 km, respectively,
from the submarine cable crossing corridor) (Bird Studies Canada 2004b, d, internet sites) and in globally
significant numbers (10,000 individuals) in the Fischot Islands IBA (68 km from the corridor) (Bird Studies
Canada 2004c, internet site). Approximately 200 American Black Ducks winter in Hare Bay (44 km from the
corridor), which is this species’ northernmost wintering site in the world (CWS and Newfoundland and
Labrador Culture Recreation and Youth Wildlife Division 1987), but these birds are unlikely to travel overland
to the submarine cable crossing corridor or L’Anse au Diable shoreline electrode site.

During winter OLABS surveys, coastal waterbird species present in the Strait of Belle Isle were limited to gulls
(LGL 1983). Herring Gull was recorded in an average density of 0.01 birds/km?” in nearshore areas and
0.003 birds/km? in offshore areas. Great Black-backed Gull density averaged 0.1 birds/km? in nearshore areas
and 0.02 birds/km? offshore. Iceland Gull density varied widely, from 0 to 4.1 birds/km? (average
1.4 birds/km?) in nearshore areas, but 0 to 0.02 birds/km? (average 0.007 birds/km?) in offshore areas.
Glaucous Gull density averaged 0.1 birds/km? in nearshore areas and 0.007 birds/km? offshore.

Conception Bay

Pelagic seabirds do not winter in Conception Bay, but several species of coastal waterbirds do, including
various duck species, Common Loon and Great Cormorant (Table 10.5.10-1).

Coastal Waterbirds

Although smaller groups may winter within Conception Bay on occasion, there are no known concentrations of
wintering Eiders near Dowden’s Point. As many as 5,000 Common Eiders winter at the Cape St. Francis IBA
(Figure 10.5.10-2) (Bird Studies Canada 2004h, internet site), located approximately 43 km north-east of the
proposed Dowden’s Point shoreline electrode site. Common Eiders (mostly the northern subspecies, borealis)
winter in globally significant numbers (12,000 individuals) at the Grates Point IBA, 73 km north-west of the
shoreline electrode site (Bird Studies Canada 2004, internet site). Up to 0.04 ducks/km winter along the shores
of Bell and Kelly’s Islands and along the coast to the east of these islands (Lock et al. 1994). The closest of these
islands, Kelly’s Island, is 8 km north-east of the electrode site. One to two Barrow’s Goldeneyes, have been
observed wintering at Spaniard’s Bay, 22 km north-west of Dowden’s Point, for over ten years (Mactavish
2010, pers. comm.; Schmelzer 2006). However, none have been sighted near the electrode site.

Individual Harlequin Ducks, are occasionally sighted around Conception Bay in winter, but not near Dowden’s
Point. Great Black-backed, Herring, Glaucous, Iceland and Black-headed Gulls are distributed around the
coastline of the bay in mixed flocks of up to a few hundred individuals during the winter. Most of these birds
forage primarily at raw sewage outlets and garbage dumps and roost on islands around Conception Bay
(Mactavish 2010, pers. comm.).
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Shorebirds

Shorebirds rarely winter in Conception Bay, but up to 35 Purple Sandpipers regularly winter just outside the
bay at Cape St. Francis (Bird Studies Canada 2004h, internet site).

Prey and Foraging Habits

Seabirds in the Strait of Belle Isle Area and Conception Bay employ a variety of foraging strategies and feed on
a variety of prey species (Table 10.5.10-7). Among the pelagic seabird species, many of the shearwaters, storm-
petrels, phalaropes and Black-legged Kittiwake, skuas and jaegers forage offshore, capturing their food by
seizing it from the surface, either while flying or resting on the surface (Ronconi et al. 2010; Tracy et al. 2002;
Rubega et al. 2000; Wiley and Lee 2000, 1999, 1998; Hatch and Nettleship 1998; Huntington et al. 1996; Baird
1994). Northern Gannet searches for prey from the air, then plunge-dives to varying depths to capture the
prey item (Mowbray 2002). Most members of the auk family (Alcidae) forage offshore, diving from a resting
position on the surface and pursuing their prey underwater (Lavers et al. 2009; Ainley et al. 2002; Lowther et
al. 2002; Montevecchi and Stenhouse 2002; Gaston and Hipfner 2000). Surface-diving species spend most of
their time on or under the ocean’s surface. Diving depth and time also varies by species.

Among the coastal waterbird species, most gull species forage inshore, seizing prey items from the surface, either
while flying or resting on the surface (Table 10.5.10-7) (Snell 2002; Gilchrist 2001; Good 1998; Pierotti and Good
1994). Arctic Tern forages inshore during the nesting season and offshore during migration and winter, whereas
Common Tern forages only inshore. Terns plunge-dive to shallow depths to capture prey items (Hatch 2002).
Loons, cormorants and Black Guillemots forage inshore, and dive from a resting position on the surface and
pursue their prey underwater (Evers et al. 2010, internet site; Barr et al. 2000, internet site; Hatch et al. 2000,
internet site; Hatch and Weseloh 1999, internet site; Cairns 1981). Marine ducks forage inshore, diving from the
surface in shallow water to pick prey items from the surface of the benthos (Robertson and Savard 2002, internet
site; Eadie et al. 2000, internet site; Goudie et al. 2000; Longcore et al. 2000, internet site; Suydam 2000, internet
site; Mallory and Metz 1999, internet site; Robertson and Goudie 1999; Titman 1999; Savard et al. 1998; Brown
and Fredrickson 1997; Bordage and Savard 1995; Eadie et al. 1995, internet site).

Prey size preference depends on seabird body size. Larger species of seabirds (i.e., fulmars, shearwaters,
gannets, kittiwakes, skuas, jaegers, murres, razorbill, puffins, guillemots, gulls, loons, cormorants) feed
primarily on capelin, sand lance, short-finned squid, crabs, offal or molluscs (Table 10.5.10-7). Smaller species
such as phalaropes and Dovekie (Alle alle) feed primarily on euphausiids (krill), copepods, amphipods, and
other zooplankton.

Most species of shorebirds feed in intertidal areas, walking on exposed flats or wading in shallow water,
pecking or probing the substrate (Table 10.5.10-7) (Hicklin and Gratto-Trevor 2010, internet site; Nebel and
Cooper 2008, internet site; Elliot-Smith and Haig 2004, internet site; MacWhirter et al. 2002; Harrington 2001;
Jehl et al. 2001, internet site; Nettleship 2000; Nol and Blanken 1999; Tibbitts and Moskoff 1999; Elphick and
Tibbitts 1998; Oring et al. 1997; Warnock and Gill 1996, internet site; Paulson 1995; Parmelee 1992, internet
site). American Golden-Plover, Whimbrel and Eskimo Curlew (Numenius borealis) (the latter, historically)
forage for berries in heathlands during autumn migration, in addition to feeding in intertidal areas (Johnson
and Connors 2010, internet site; Skeel and Mallory 2000; Gill et al. 1998). Eskimo Curlew may be extinct
(Table 10.5.10-1). At high tide most shorebird species remain on the shorelines where they feed, resting just
above the high tide mark.

Species of Special Conservation Concern

Seabird species having special conservation concern status under the federal (SARA) and / or provincial
(NLESA) legislation that use the Strait of Belle Isle Area and Conception Bay are Ivory Gull, Harlequin Duck
(eastern population), Barrow’s Goldeneye (eastern population) and Red Knot (rufa subspecies)
(Table 10.5.10-8). Species that may occur include Piping Plover (melodus subspecies) and Eskimo Curlew
(Table 10.5.10-8). Most of these seabird species are considered uncommon or rare in the Strait of Belle Isle
Area and Conception Bay. National recovery strategies have been developed for both the Piping Plover and the
Eskimo Curlew and they are posted on the SARA Registry. A discussion of these six species follows
Table 10.5.10-8, including their likely occurrence in the Strait of Belle Isle Area and Conception Bay.
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Foraging Strategies and Prey Items of Seabird Species Using the Strait of Belle Isle Area
and Conception Bay

Species, Family and Habitat Group

Foraging Strategy

Prey

Pelagic Seabirds"™

Fulmars and Shearwaters

Northern Fulmar®

Surface seizing

Fish, cephalopods, crustaceans,
offal

Great Shearwater®

Surface seizing

Fish, squid, krill, offal

Sooty Shearwater"

Surface seizing

Krill, fish, squid, offal

Storm-Petrels

Leach’s Storm-Petrel

Surface seizing

Fish, cephalopods, crustaceans,
offal

Gannets

Northern Gannet'®

Deep pursuit plunging

Mackerel, capelin, herring, squid

Phalaropes

Red and Red-necked Phalaropes(f)

Surface seizing

Copepods, other invertebrates

Gulls

Black-legged Kittiwake'®

Surface seizing

Fish, crustaceans, cephalopods,
offal

Ivory Gull™

Surface seizing and surface diving

Fish, invertebrates, carrion

Skuas and Jaegers

Great Skua And Pomarine, Parasitic
and Long-tailed Jaegers(”

Kleptoparasitism, surface seizing

Fish, offal, mammals, invertebrates,
birds, carrion

Auks

Dovekie™®

Pursuit surface diving

Copepods, amphipods, molluscs,
small fish

Common Murre"”

Pursuit surface diving

Fish, cephalopods, crustaceans

Thick-billed Murre™

Pursuit surface diving

Fish, invertebrates

Razorbill™

Pursuit surface diving

Fish, invertebrates

Atlantic Puffin®

Pursuit surface diving

Fish, crustaceans, cephalopods

Coastal Waterbirds

Geese and Ducks

Canada Goose™

Grazing

Grasses, sedges, berries, seeds

American Black Duck'®

Dabbling

Seeds, roots, tubers, stems, leaves,
invertebrates

Common and King Eiders'"

Surface diving with bottom seizing

Molluscs, crustaceans, echinoderms

Harlequin Duck"®"

Diving with seizing

Crabs, amphipods, gastropods

Black, Surf and White-winged
Scoters"

Surface diving with bottom seizing

Molluscs, crustaceans

Long-tailed Duck"

Crustaceans, bivalves
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and Conception Bay (continued)

Foraging Strategies and Prey Items of Seabird Species Using the Strait of Belle Isle Area

Species, Family and Habitat Group

Foraging Strategy

Prey

Common™ and Barrow's
Goldeneye™”

Diving with seizing

Invertebrates

Red-breasted and Common
Mer, W)
gansers

Pursuit surface diving

Fish, crustaceans

Loons

Common and Red-throated Loons!

)

Pursuit surface diving

Fish, crustaceans

Cormorants

Great and Double-crested
Cormorants"

Pursuit surface diving

Mackerel, capelin, herring, squid

Gulls and Terns

Herring Gull”

Surface seizing

Fish, crustaceans, cephalopods,
offal

Iceland Gull®

Surface seizing

Fish, invertebrates, small mammals,
offal, carrion

Great Black-backed Gull®

Surface seizing

Fish, invertebrates, offal, tetrapods

Glaucous Gull'

Surface seizing

Fish, invertebrates, mammals, offal,
carrion

Arctic and Common Tern'®®

Surface seizing and pursuit plunging

Fish, invertebrates

Auks

Black Guillemot'®®

Pursuit surface diving

Fish, invertebrates

Shorebirds

Plovers

American Golden-Plover'™

Running with pecking

Worms, crustaceans, other
invertebrates, berries

Black-bellied, Semipalmated and
Piping Plovers'®®

Running with pecking

Worms, crustaceans, other
invertebrates

Sandpipers

Spotted Sandpiper (hh)

Walking with pecking

Invertebrates, small fish

Greater and Lesser YeIIowIegs“”

Wading with probing, sweeping
pecking

Invertebrates, small fish

Eskimo Curlew(jj’”, Whimbrel ¥

Walking with pecking, probing

Invertebrates, berries

Ruddy Turnstone™

Walking with overturning, digging
pecking, probing

Invertebrates, berries, seeds,
carrion, bird eggs

Walking or wading with pecking,

rumped Sandpipers and Dunlin

Red Knot"" . Invertebrates
probing
Sanderling(mm) Running with pecking, probing Invertebrates
L ipal White-
east, Semipaimated, and It(?}n) Walking with pecking, probing Invertebrates
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Table 10.5.10-7 Foraging Strategies and Prey Items of Seabird Species Using the Strait of Belle Isle Area
and Conception Bay (continued)

Species, Family and Habitat Group Foraging Strategy Prey

Short-billed Dowitcher® Wading with probing benthos Invertebrates

10

15

20

25

30

35

40

(w)

(x)

(2)
(aa)
(bb)
(cc)
(dd)
(ee)
(ff)
(ee)
(hh)
(i)
(0]
(kk)
()
(mm)

(nn)

(00)

Nesting pelagic species may feed in nearshore areas on spawning capelin.
Hatch and Nettleship (1998).

Ronconiet al. (2010); Brown et al. (1981).

Huntington et al. (1996).

Mowbray (2002).

Tracy et al. (2002); Rubega et al. (2000).

Baird (1994).

Mallory et al. (2008, internet site).

Species of Special Conservation Concern; see Table 10.5.10-8.

Wiley and Lee (2000, 1999, 1998).

Montevecchi and Stenhouse (2002).

Ainley et al. (2002).

Gaston and Hipfner (2000).

Lavers et al. (2009).

Lowther et al. (2002).

Mowbray et al. (2002, internet site).

Longcore et al. (2000, internet site).

Goudie et al. (2000); Suydam (2000, internet site).

Robertson and Goudie (1999).

Savard et al. (1998); Brown and Fredrickson (1997); Bordage and Savard (1995).
Robertson and Savard (2002, internet site).

Eadie et al. (2000, 1995, internet sites).

Mallory and Metz (1999, internet site); Titman (1999).

Evers et al. (2010, internet site); Barr et al. (2000, internet site).

Hatch et al. (2000, internet site); Hatch and Weseloh (1999, internet site).
Pierotti and Good (1994).

Snell (2002).

Good (1998).

Gilchrist (2001).

Hatch (2002); Nisbet (2002).

Cairns (1981).

Johnson and Connors (2010, internet site).

Elliot-Smith and Haig (2004, internet site); Nol and Blanken (1999); Paulson (1995).
Oring et al. (1997).

Tibbitts and Moskoff (1999); Elphick and Tibbitts (1998).

Gill et al. (1998); Skeel and Mallory (1996).

Nettleship (2000).

Harrington (2001).

MacWhirter et al. (2002).

Hicklin and Gratto-Trevor (2010, internet site); Nebel and Cooper (2008, internet site); Warnock and Gill (1996, internet site);

Parmelee (1992, internet site).
Jehl et al. (2001, internet site).
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Table 10.5.10-8 Seabird Species of Special Conservation Concern Potentially Occurring in the Strait of
Belle Isle Area and Conception Bay

Common Name NLESA Status SARA Designation COSEWIC Designation
Harlequin Duck
ar equ.m uck, eastern Vulnerable Special concern — Schedule 1 | Special concern
population
Barrow’s Goldeneye, eastern . .
. Vulnerable Special concern —Schedule 1 | Special concern
population
Piping Plover, melodus ()
. Endangered (May 2000) Endangered — Schedule 1 Endangered
subspecies
Eskimo Curlew Endangered (May 2000)® Endangered — Schedule 1 Endangered
Red Knot, rufa subspecies Endangered (April 2007)(3) No Status, No Schedule® Endangered
Ivory Gull Endangered (October 2006)(3) Endangered — Schedule 1 Endangered

Source: COSEWIC (2010c, internet site).
@ Date when designation was assigned.
(k) Undergoing consultation process for addition to Schedule 1.

Harlequin Duck

Harlequin Duck, eastern population, is listed on Schedule 1 of SARA as ‘Special Concern’ and on NLESA as
‘Vulnerable’ (Table 10.5.10-8). The COSEWIC designation was previously ‘Endangered’; however, it was last
assessed by the COSEWIC in May 2001 and placed in a lower risk category (COSEWIC 2010c, internet site). The
population of this sea duck is substantially larger than previously thought, though still low. Harlequin Ducks are
known to use the Torrent River on the Northern Peninsula as a breeding site (Thomas 2008) and to migrate
through the Strait of Belle Isle (Russell and Fifield 2001).

This species’ occurrence in the Strait of Belle Isle Area has not been studied as extensively as other species
discussed in this section. About 50 Harlequin Ducks have been observed in the summer in the St. Peter Bay IBA
in what was probably a pre-moulting concentration (Russell and Fifield 2001). However, during the 1996
monitoring at the Point Amour IBA, only seven Harlequin Ducks were observed, although most Harlequin
Ducks may have passed through after the surveys (Russell and Fifield 2001). The proportion of the total
population that uses the Strait of Belle Isle as a migratory corridor is not known. However, Gilliland et al.
(2008b) show that 20% of the eastern North American wintering population of Harlequin Duck population
overwinters on the Northern Peninsula near the Strait of Belle Isle Area.

This species is rarely seen (primarily during autumn, winter or spring) in Conception Bay (Mactavish 2010, pers.
comm.).

Barrow’s Goldeneye

Barrow’s Goldeneye, eastern population, is listed on Schedule 1 of SARA as ‘Special Concern’ and the NLESA as
‘Vulnerable’ (Table 10.5.10-8). It was last assessed by COSEWIC in November 2000 (COSEWIC 2010c, internet
site). Reasons for designation include the small numbers of individuals in this eastern population. This species
is known to migrate through the Strait of Belle Isle Area to winter primarily in the shallower waters of the
St. Lawrence estuary, with small numbers observed throughout Atlantic Canada and Maine (Schmelzer 2006;
Robert et al. 2000). They begin arriving on wintering grounds in early October (Robert et al. 2002). If breeding
occurs on the Island of Newfoundland it is probably sporadic or infrequent (fresh water bodies only)
(Schmelzer 2006).

This population moults on the coast of Labrador and may breed in interior Labrador (LGL 2007; Robert et al.
2002). These birds are likely the source of migrants in the Strait of Belle Isle Area. During waterfowl| surveys
conducted from Point Amour in the spring of 1996 only one sighting of Barrow's Goldeneye was recorded
(CWS 1996).
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The only recent reports of this species in Conception Bay consist of one to two males and a Barrow’s
Goldeneye X Common Goldeneye hybrid male that have wintered for over ten years in Spaniard’s Bay, 22 km
northwest of the proposed shoreline electrode site (Mactavish 2010, pers. comm.; Schmelzer 2006).

Piping Plover

Piping Plover, melodus subspecies, a shorebird, is listed on Schedule 1 of SARA as ‘Endangered’ and on the
NLESA as ‘Endangered’ (May 2001) (Table 10.5.10-8). This species was last assessed by COSEWIC in May 2001
(COSEWIC 2010c, internet site). Reasons for its designation include a small number of individuals that are
breeding in Canada, and a decreasing quality, loss and destruction of nesting habitat. Predation, habitat
degradation by ATV use and other disturbances are interfering with reproductive success. Strong conservation
initiatives have failed to result in any substantial increase in numbers of breeding pairs (COSEWIC 2010c,
internet site).

Piping Plover nest on some of the sandy beaches on Newfoundland’s west and south coasts, the closest to the
proposed submarine cable crossing corridor being 175 km to the south-west at Shallow Bay in Gros Morne
National Park (Sikumiut 2010b). The closest nesting location to the proposed Dowden’s Point shoreline
electrode site is 250 km to the south-west at St. Pierre and Miquelon (CWS 2004c, internet site). Piping Plover
may occur within the proposed corridor during pre- or post-breeding movements.

Eskimo Curlew

The Eskimo Curlew is a species of shorebird that is listed on Schedule 1 of SARA and NLESA as ‘Endangered’
(Table 10.5.10-8). The last assessment by COSEWIC was in November 2009 (COSEWIC 2010c, internet site).
This species has 100% of its known breeding range in Arctic Canada. The population collapsed in the late
1800s, primarily due to uncontrolled market hunting and dramatic losses in the amount and quality of spring
stopover habitat (native grasslands). The population has never recovered and there have been no confirmed
breeding records for over 100 years, or any confirmed records of birds (photographs or specimens) since 1963.
Recent sight records suggest the possibility that a small population (fewer than 50 mature individuals) may still
persist in remote Arctic landscapes (COSEWIC 2009b).

Factors affecting recovery include low population size, no known chance of rescue from outside populations,
and the historic and ongoing conversion of native grasslands on its spring staging areas in Canada and the U.S.
and on its wintering grounds in Argentina (COSEWIC 2010c, internet site). Although the species is known to
have staged along the Labrador coast, the occurrence of this species in the Strait of Belle Isle or Conception
Bay is unlikely because of its extreme rarity or possible extinction.

Red Knot

Red Knot, rufa subspecies, is a medium-sized sandpiper listed under the NLESA as ‘Endangered’ (April 2007)
(Table 10.5.10-8). This subspecies is designated ‘Endangered’ by COSEWIC and is in the consultation process
for addition to Schedule 1 of SARA (Table 10.5.10-8) (COSEWIC 2010c, internet site). The Red Knot received
these designations because of a 70% decline in population in the 15 years preceding COSEWIC assessment and
threats to a critical food supply on Delaware Bay during its northward migration (COSEWIC 2007d, internet
site). The NL government has prepared a recovery strategy, which can be accessed through the Wildlife
Division of the Department of Environment and Conservation (Garland and Thomas 2009).

This subspecies nests on the islands of the southern Arctic archipelago of Canada and the adjacent mainland
(COSEWIC 2007d, internet site). It winters primarily in Patagonia and Tierra del Fuego in South America. During
autumn migration the majority of birds stage on the north shore of the St. Lawrence estuary. Most adults stop
in this area in late July to early August, whereas most juveniles stage in mid-August to mid-September. The
closest important migration staging site to the proposed submarine cable crossing corridor is 460 km to the
south-west at the Mingan Archipelago, Québec. In NL this subspecies uses tidal shorelines, sand-flats and salt-
marshes during migration (Garland and Thomas 2009).
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This subspecies has been seen on all coasts of Newfoundland during autumn, but the majority of sightings
have been from the west coast from St. Paul’s Inlet (120 km from the submarine cable crossing corridor) and
southward, and from Bellevue Beach, Trinity Bay (Garland and Thomas 2009). During Atlantic Canada
Shorebird Surveys, this subspecies has been sighted at Shoal Cove West (one bird), two birds at Anchor Point
(19 km south-west of the submarine cable crossing corridor) and 18 birds at Lower Cove (44 km south-west of
the corridor) (Figure 10.5.10-3) (CWS 2010c). Red Knot has also been observed at Blanc-Sablon, Lourdes-de-
Blanc-Sablon, lle aux Perroquets (up to 120 individuals, Baie de Brador IBA) and Brador, Quebec. Most
Labrador sightings are from the south coast (Todd 1963).

In Conception Bay, six rufa Red Knots have been sighted at Spaniard’s Bay, 23 km north-west of the proposed
Dowden’s Point shoreline electrode site (Figure 10.5.10-2) (Goulet and Robertson 2007).

Ivory Gull

Ivory Gull is listed on both Schedule 1 of SARA and the NLESA as ‘Endangered’ (Table 10.5.10-8). It was last
assessed by COSEWIC in April 2006 (COSEWIC 2010c, internet site). Aboriginal traditional knowledge and
recent intensive breeding colony surveys indicate that the Canadian breeding population of this seabird has
declined by 80% over the last 20 years. Threats include contaminants in the food chain, continued hunting in
Greenland, possible disturbance by mineral exploration at some breeding locations and degradation of
ice-related foraging habitats as a result of climate change (COSEWIC 2010c, internet site).

This species winters among the pack ice of the Davis Strait, Labrador Sea, and Gulf of St. Lawrence, including
the Strait of Belle Isle (Stenhouse 2004). It has been occasionally observed along the coast of the Northern
Peninsula (Warkentin and Newton 2009; Stenhouse 2004). In general, sightings of Ivory Gull in the rest of
Newfoundland are rare and irregular (Stantec 2010f).

Local Ecological Knowledge

LEK regarding marine birds in parts of the Study Area was obtained through Labrador-Island Transmission Link
Strait of Belle Isle Marine Crossing Meeting participant in West St. Modeste. This is listed below (Table 10.5.10-9),
and includes information on L’Anse au Diable as a duck hunting area. The information provided is generally in
keeping with the scientific data obtained through the field studies and literature review conducted for the EA
(as reported in Section 10.5.10.2).

Table 10.5.10-9 Local Ecological Knowledge of Sea Ice and Icebergs in the Study Area

Community Source Indirect Quote

Labrador-Island Transmission Link EA, Strait of
West St. Modeste, NL Belle Isle Marine Crossing Meeting participant,
West St. Modeste, NL, January 13, 2011

The proposed electrode site in L’Anse au
Diable is a duck hunting area

10.5.11 Summary Overview - Species of Special Conservation Concern

Species of special conservation concern for the Terrestrial, aquatic (Freshwater) and Marine environments
were identified during the component studies (Nalcor 2011) and discussed in this chapter. Tables 10.5.11-1
and 10.5.11-2 list the protected (i.e., on SARA Schedule 1 or NLESA) SSCC, as well as those listed by COSEWIC
(2011, internet site) or assessed by the provincial SSAC (NLDEC 2011e, internet site) with the potential to occur
within or near the transmission corridor for the terrestrial and freshwater aquatic environments, respectively,
and their regulatory status. Table 10.5.11-3 provides a list of protected (i.e., on SARA Schedule 1 or NLESA)
SSCC, as well as those listed by COSEWIC (2011, internet site) or assessed by the SSAC (NLDEC 2011e, internet
site) with the potential to occur in the Strait of Belle Isle or Conception Bay (i.e., the Marine Environment), and
their regulatory status. These tables also provide a rationale for further inclusion or exclusion of the particular
species in the Project effects assessment, and where in the EIS the species is addressed. The rationale relates
to the likelihood of species presence in the study area based on the presence of suitable habitat, previously
recorded observations, and observations during field programs for the Project.
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Table 10.5.11-1 Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment

Species of Special Conservation .
(a) Species Regulatory Status
Concern

Common
Name

Scientific
Name

Species At
Risk Act
Registry(b’
(SARA 2011)

Provincial
Listing"?
(GNL 2011)

National
Status'
(COSEWIC
2011)

Provincial Species
Status Advisory
Committee'®
(NLDEC 2011)

Rationale for Species Inclusion
or Exclusion in EIS

Species Addressed in EIS

Vegetation

Long’s Braya

Braya longii

Schedule 1,
Endangered

Endangered

Endangered

— Known or likely present in the

Northern Peninsula

Yes — Sections:

10.3.3

12.2.5.6 Listed Plant Species Kl
12.2.6.5

12.6.2-1

Table 12.2.3-2

Table 12.2.5-1

Table 12.2.5-10

Table 12.2.7-1

Table 12.2.9-3

Table 12.6.2-1

Figures 10.3.3-12 to 10.3.3-15

Fernald’s
Braya

Braya fernaldii

Schedule 1,
Threatened

Threatened

Threatened

— Known or likely present in the

Northern Peninsula

Yes — Sections:

10.3.3

12.2.5.6 Listed Plant Species Kl
12.2.6.5

12.6.2-1

Table 12.2.3-2

Table 12.2.5-1

Table 12.2.5-10

Table 12.2.7-1

Table 12.2.9-3

Table 12.6.2-1

Figures 10.3.3-12 to 10.3.3-15
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Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment

(continued)

Species of Special Conservation

(a)

Species Regulatory Status

Concern
i i inci i Rationale f ies Inclusi
. Spt:zc:es At Provincial Natlong)l Provincial SPeues ationale for SI.JeCI?S nclusion Species Addressed in EIS
Common Scientific Risk Act Listing® Status Status Advisory or Exclusion in EIS
Name Name Registry® (GNL 2§11) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Yes — Sections:
10.3.3
12.2.3
Ast ; Schedule 1 W h 12.2.5.6 Listed Plant Species Kl
Fernald’s Milk- | > "a99'us chedule &, Special — Known to occur only fromthe | 4, 5 5 ¢
robbinsii var. Special Vulnerable — Strait of Belle Isle region
vetch " Concern . Table 12.2.3-2
fernaldii Concern (both sides)
Table 12.2.5-10
Table 12.2.7-1
Table 12.2.9-3
Table 12.6.2-1
Yes — Sections:
10.3.3
12.2.5.6 Listed Plant Species Kl
12.2.8
B | Felt Schedule 1 likel in th Figures 10.3.3-14 to 10.3.3-17
.orea € Erioderma ¢ e. e s Special — Known or I_ ely present in the Table 10.3.3-15
Lichen (boreal . Special Vulnerable - Avalon Peninsula and Bay
. pedicellatum Concern R . Table 12.2.3-2
population) Concern d’Espoir
Table 12.2.5-1
Table 12.2.5-10
Table 12.2.7-1
Table 12.2.9-3
Figures 10.3.3-12 to 10.3.3-15
Barrens Salix jejuna Schedule 1, Endangered | Endangered — ) NIOt o ortlLke'y oo No
Willow 1€l Endangered & & along o.r n.ear e.
transmission corridor
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Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment

(continued)

Species of Special Conservation

(a)

Species Regulatory Status

Concern
i i inci i Rationale for Species Inclusion . .
. SP(::CIes At Provincial Natlong)l Provincial SPeues 1 P I_ usi Species Addressed in EIS
Common Scientific Risk Act Listing'® Status Status Advisory or Exclusion in EIS
Name Name Registry® (GNL 2§11) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Erysimum
Crowded in:ons icuum — Not known or likely to occur
Wormseed var p - Endangered — — along or near the No
Mustard ) transmission corridor
coarctatum
Neotorularia .
. — Not known or likely to occur
Low Northern | humilis
— Endangered — along or near the No
Rockcress (=Braya - .
. transmission corridor
humilis)
Mielichhoferia .
- — Not known or likely to occur
Porsild’s macrocarpa Schedule 1,
Threatened | Threatened — along or near the No
Bryum (=Bryum Threatened - .
e transmission corridor
porsildii)
. — Not known or likely to occur
Mountain Fern Thelypteris . — Vulnerable — — along or near the No
quelpaertensis . .
transmission corridor
Caribou
Yes — Sections:
10.34
12.3 Caribou VEC
In all sections in 12.3
qudland Rangifer ) 12.6.4
caribou Schedule 1, — Known to occur in Central and
tarandus Threatened | Threatened — 12.6.5
(Boreal . Threatened Southeastern Labrador
. caribou 12.6.6
population)
In all tables in Section 12.3
Table 12.6.1-1
Table 12.6.1-2
Table 12.6.2-1
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Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment
(continued)

Species of Special Conservation
Concern®

Species Regulatory Status

Scientific
Name

Common
Name

Species At
Risk Act
Registry“”
(SARA 2011)

Provincial
Listing"
(GNL 2011)

National
status'
(COSEWIC
2011)

Provincial Species
Status Advisory
Committee'®
(NLDEC 2011)

Rationale for Species Inclusion
or Exclusion in EIS

Species Addressed in EIS

Furbearers

Newfoundland
Marten
(American
Marten
Newfoundland
population)

Martes
americana
atrata

Schedule 1,
Threatened

Threatened

Threatened

At Risk

— Newfoundland

Yes — Sections:
10.3.6

12.4.3.2 Marten Kl
Throughout 12.4 and12.6
Figure 10.3.6-3
Figure 10.3.6-4
Figure 10.3.6-5
Table 10.3.6-1
Table 10.3.6-2
Table 10.3.6-3
Table 10.3.6-4
Table 10.3.6-11
Table 10.3.6-12
Table 12.1-1
Table 12.4.3-2
Table 12.4.3-3
Table 12.4.3-5
Table 12.4.5-1
Table 12.4.5-2
Table 12.4.5-3
Table 12.4.6-1
Table 12.4.7-1
Table 12.4.8-1
Table 12.4.9-1
Table 12.6.1-1
Table 12.6.2-1
Table 12.6.4-1
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Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment
(continued)

Species of Scz::::rﬁgnservatlon Species Regulatory Status
o Species At Provincial Nationg)l Provincial Species Rationale for Species Inclusion Species Addressed in EIS
Common Scientific Risk Act e (o) Status Status Advisory or Exclusion in EIS
Name Name Registry® (C:-:\Ttlggll) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Wolverine — Not found in Nc.awfou.ndland,
(Eastern Gulo gulo Schedule 1, Endangered | Endangered | At Risk and no conclgsw_e ewdence_ No
population) Endangered that the species is present in Table 10.3.6-1
Labrador
Avifauna
Yes — Sections:
10.3.7
10.5.10.3
12.5 Avifauna Kl
12.5.5.3
12.6.6
schedule 1 — Known or likely present in Table 10.3.7-2
Harlequin Histrionicus . ’ Special . Central and Southeastern Table 10.3.7-6
e Special Vulnerable Sensitive
Duck histrionicus Concern Concern Labrador and Northern Table 10.3.7-7
Peninsula regions Table 10.5.10-1
Table 10.5.10-7
Table 10.5.10-8
Table 12.5.3-2
Table 12.5.8-1
Table 12.6.1-1
Table 12.6.2-1
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(continued)

Species of Scz(:‘?::rﬁgnservatlon Species Regulatory Status
o Sp?cies At Provincial Nationg)l Provincial sPecies Rationale for Sl?ecigs Inclusion Species Addressed in EIS
Common Scientific Risk Act N Status Status Advisory or Exclusion in EIS
Name Name Registry® (C:-:\Ttlggll) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Yes — Sections:
10.3.7
12.5 Avifauna Kl
Rusty Euphagus ScheFiuIe L Special — Known or likely present in 12554
Blackbird carolinus special Vulnerable Concern o Southeastern Labrador Table 10.3.7-1
Concern Table 12.5.3-2
Table 12.5.5-3
Table 12.5.8-1
Table 12.6.2-1
Yes — Sections:
10.3.7
Red Crossbil Loxia — Known or likely present in 12.5 Avifauna KI
) Schedule 1, . Northern Peninsula, Central 12.55.4
percna curvirostra Endangered | Endangered | At Risk
subspecies percna Endangered and Eastern Ne\(\/foundlar?d 12.5.6.4
and Avalon Peninsula regions | Table 10.3.7-1
Table 12.5.3-2
Table 12.6.2-1
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(continued)

Species of Special Conservation .
Concern® Species Regulatory Status
j i inci i Rationale f ies Inclusi
. Spt:zaes At Provincial Natlong)l Provincial SPeues ationale for SI.JeCI?S nclusion Species Addressed in EIS
Common Scientific Risk Act Listing® Status Status Advisory or Exclusion in EIS
Name Name Registry® (GNL 2§11) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Yes — Sections:
10.3.7
12.5 Avifauna Kl
12.5.5.4
— Known or likely present in 12.5.6.4
Southeastern Labrador,
Grey-cheeked Catharus Not . Table 10.3.7-1
L. No status Vulnerable — Northern Peninsula, Central
Thrush minimus assessed Table 12.5.3-2
and Eastern Newfoundland
. . Table 12.5.5-1
and Avalon Peninsula regions
Table 12.5.5-4
Table 12.5.6-1
Table 12.5.8-1
Table 12.6.2-1
. — Occurs in southwestern .
Yes — Sections:
Barn swallow H/rUﬁdo No status No status Threatened — Newfoundland, outside of the
rustica Table 10.3.7-1
Study Area
. — Occurs in southwestern .
Yes — Sections:
Bobolink Dollc'honyx No status No status Threatened — Newfoundland, outside of the
oryzivorus Table 10.3.7-1
Study Area
Yes — Sections:
10.3.7
— Known or likely present in 12.5 Avifauna K
Olive-sided Contopus Schedule 1, Southeastern.Labrador, 12.5.5.4
. Threatened | Threatened — Northern Peninsula, Central
Flycatcher cooperi Threatened Table 10.3.7-1
and Eastern Newfoundland
. . Table 12.5.3-2
and Avalon Peninsula regions
Table 12.5.5-1
Table 12.6.2-1
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(continued)

Species of Special Conservation

(a)

Species Regulatory Status

Concern
j i inci i Rationale f ies Inclusi
. SP?CIES At Provincial Natlong)l Provincial SPeues ationale for SI.JeCI?S nclusion Species Addressed in EIS
Common Scientific Risk Act Listing'® Status Status Advisory or Exclusion in EIS
Name Name Registry® (GNL 2§11) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Yes — Sections:
10.3.7
) ) 12.5 Avifauna KI
Schedule 3, . — Known or likely present in 12555
Short-eared . . Special Southeastern Labrador,
Asio flammeus | Special Vulnerable — . Table 10.3.7-1
Oowl Concern Northern Peninsula and
Concern . . Table 10.3.7-5
Avalon Peninsula regions
Table 12.5.3-2
Table 12.5.5-1
Table 12.6.2-1
Yes — Sections:
10.3.7
12.5
12.5.5.7
Common Chordeiles Schedule 1, — Known or likely present in Table 10.3.7-1
. . Threatened | Threatened — .
Nighthawk minor Threatened Southeastern Labrador region | Table 12.5.3-2
Table 12.5.5-8
Table 12.5.7-1
Table 12.5.8-1
Table 12.6.2-1

April 2012
Page 10-404



Labrador-Island Transmission Link

Environmental Impact Statement

Chapter 10 Existing Biophysical Environment

Table 10.5.11-1 Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Terrestrial Environment

(continued)

Species of Special (ignservatlon Species Regulatory Status
Concern
o Spt:zcies At Provincial Nationg)l Provincial sPecies Rationale for Sl?ecifes Inclusion Species Addressed in EIS
Common Scientific Risk Act N Status Status Advisory or Exclusion in EIS
Name Name Registry® (C:-:\Ttlggll) (COSEWIC Committee'®
(SARA 2011) 2011) (NLDEC 2011)
Yes — Sections:
10.3.7
— Not known to breed in NL, 10.5.10.3
but stop over during fall 125
Red Knot rufa | Calidris No schedule, migration anng the coast of Table 10.3.7-1
subspecies canutus rufa No status Endangered | Endangered o the Avalon Peninsula Table 10.5.10-1
- Have mi.nimallto no Potential Table 10.5.10-7
'c':rir;g:g:t‘s’v'th Project Table 10.5.10-8
Table 12.5.3-2
Table 12.5.7-1
@ Includes protected Species of Special Conservation Concern with potential to occur along or near the transmission corridor.
(k) SARA (2011, internet site).
@ GNL (2011, internet site).
@ COSEWIC (2011, internet site).
(©) NLDEC (2011e, internet site).
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Species of Special Conservation .
Regul
Concern® Species Regulatory Status
Species At Provincial Nationg)l Provincial Species | Rationale for Specles Inclusion Species Addressed in EIS
Scientific Risk Act (O Status Status Advisory or Exclusion in EIS
Common Name . . (b) Listing . )
Name Registry (GNL 2011) (COSEWIC Committee
(SARA 2011) 2011) (NLDEC 2011)
Fish
. . Yes — Sections:
— Suitable habitat
10.4.5.2
— Previously reported in all
. . . . 10.4.6
. Anguilla Special regions of the Project except
American eel No status Vulnerable Secure . 13.3
rostrata Concern the Avalon Peninsula
. T.13.3.9; Also addressed in
— Not captured during 2008 !
P § Section 14.2 under the Marine
surveys . .
Environment Fish KI
— Not known to occur along
- Schedule 1 the transmission corridor in
Banded killifish Fundulus chedule Special N Newfoundland Yes — Sections:
(Newfoundland ; Special Vulnerable Sensitive )
. diaphanus Concern — Not recorded in Labrador 10.4.6
population) Concern
— Not captured during 2008
surveys

(a)

© GNL (2011, internet site).

Includes protected Species of Special Conservation Concern with potential to occur along or near the transmission corridor.
SARA (2011, internet site).

(d)

COSEWIC (2011, internet site).
NLDEC (2011e, internet site).
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Species of Scz(::::rﬁgnservatlon Species Regulatory Status
Provincial . . .
Species At L. National . Rationale for Species Inclusion or . .
A El
Common Scientific Risk Act P:i(;‘tlil:c(lg I Status'” Spi:;i?sitratus Exclusion in EIS Species Addressed in EIS
Name Name Registry® & (COSEWIC o
(SARA 2011) (GNL 2011) 2011) Committee
(NLDEC 2011)
Fish®®
Yes — Sections:
i 10.5.8
)i\/t:::ﬁiihark Carcharodon Schedule 1, _ Endaneered _ Known or likely present in the Strait T10.5.8-14
) carcharias Endangered & of Belle Isle I
population 14.5.2
Table 14.5.2-1
Yes — Sections:
10.5.8
Atlantic Anarhichas :S;i;jalljle L _ Special _ Known or likely present in the Strait 7105.8-14
Wolffish ] i T
olffis upus Concern Concern of Belle Isle and Conception Bay 1452
Table 14.5.2-1
Yes — Sections:
10.5.8
Northern Anarhichas Schedule 1, _ Threatened _ Known or likely present in the Strait 7105.8-14
Wolffish denticulatus Threatened of Belle Isle and Conception Bay 1;1 5.2.
Table 14.5.2-1
Yes — Sections:
10.5.8
Spotted Anarhichas Schedule 1, _ Threatened _ Known or likely present in the Strait 7105.8-14
Wolffish minor Threatened of Belle Isle and Conception Bay 1'4 5'2'
Table 14.5.2-1
Yes — Sections:
10.5.8
Anauilla Special Known or likely to pass through the T.10.5.8-14
American eel® g No status — P Secure Strait of Belle Isle Area and the 14.2
rostrata Concern , ]
Dowden’s Point Area Also assessed in Section
13.3, Freshwater Fish
and Fish Habitat
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Table 10.5.11-3 Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Marine Environment

(continued)

Species of izicclzllﬁgnservatlon Species Regulatory Status
. . Provincial . . .
Common Scientific S,I;?s‘;:e:cl:t Pr.o ",i"cfc? I I:taat:::g’l Specie§ Status RatlonaleEf(?:lruss’i)::?: IIErI]Sc ston or Species Addressed in EIS
Name Name Registry® Listing (CosewIC Advisory (el
(SARA 2011) (GNL 2011) 2011) Committee
(NLDEC 2011)
Marine Mammals and Sea Turtles
Yes — Sections:
Blue Whale 10.5.9
(Northwest Balaenoptera Schedule 1, . Endangered . Known or likely present in the Strait T.10.5.9-1
Atlantic Ocean | musculus Endangered of Belle Isle and Conception Bay Table 10.5.6-3
population) 143
Table 14.5.2-1
Yes — Sections:
Fin Whale 10.5.9
. Schedule 1, . . . .
(Atlantic Balaenoptera Special . Special . Known or likely present in the Strait T.10.5.9-1
Ocean physalus Concern Concern of Belle Isle and Conception Bay Table 10.5.6-3
population) 14.3
Table 14.5.2-1
Yes — Sections:
10.5.9
Leatherback Dermochelys Schedule 1, _ Endangered _ Known or likely present in the Strait 11-21.3;610'5'11-3
Sea Turtle coriacea Endangered of Belle Isle and Conception Bay 14356
Table 14.3.3-1
Table 14.5.2-1
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Consideration of Species of Special Conservation Concern in the Environmental Impact Statement — Marine Environment

(continued)

Species of izicclzllﬁgnservatlon Species Regulatory Status
. . Provincial . . .
Common Scientific S,I;?s‘;:e:cl:t Pr.o ",i"cfc? I I:taat;:::g’l Specie§ Status RatlonaleEf(?:lruss’i)::?: IIET; etoner Species Addressed in EIS
Name Name Registry® Listing (COSEWIC AdV|§ory ©
(SARA 2011) (GNL 2011) 2011) Committee
(NLDEC 2011)
Seabirds
— Known or likely present in Central
and Southeastern Labrador and
. Northern Peninsula regions
Harlequin Histrionicus Schefiule L Special - — Small numbers of Harlequin Duck See entry for
Duck (eastern e Special Vulnerable Sensitive . .
population) histrionicus Concern Concern (COSEWIC 2010c, internet site) use Table 10.5.11-1.
the Strait of Belle Isle and
Conception Bay in passage between
breeding and wintering areas
Yes — Sections:
10.3.7
10.5.10
Barrow’s schedule 1 — Small numbers use the Strait of Belle | 12.5
Goldeneye Bucephala Special ! _ Vulnerable _ Isle and Conception Bay in passage 14.4
(eastern islandica Concern between breeding and wintering Table 10.3.7-1
population) areas Table 10.5.10-1
Table 10.5.10-7
Table 10.5.10-8
Table 14.5.2-1
Yes — Sections:
10.3.7
Small b jonall th 10.>.10
Ivory Gull rgopna scnedule 1, - Endangered - S:r]:it S:‘Jgqelr;rfs?;:;?wsc;ogjnc\:/el;)s';on ) Table 10.3.7°1
eburnea Endangered Bay in winter Table 10.5.10-1
Table 10.5.10-7
Table 10.5.10-8
Table 14.5.2-1
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Species of Special Conservation

(a)

Species Regulatory Status

rarity or possible extinction

Concern
. . Provincial . . .
Common Scientific S,I;?s‘;:e:cl:t Pr.o ",i"cfc? I I:taat;:::g’l Specie§ Status RatlonaleEf(?:lruss’i)::?: IIET; ston or Species Addressed in EIS
Name Name Registry® Listing (COSEWIC AdV|§ory ©
(SARA 2011) (GNL 2011) 2011) Committee
(NLDEC 2011)
Red Knot, rufa | Calidris No schedule, Endangered | Endangered - ) Issr;;alllnr:iu(';)ii':pl’:f:ntggysrr:ar:;g:a?geelIe See entry for
subspecies canutus rufa No status ] . Table 10.5.11-1.
between breeding and winter areas
Yes — Sections:
Piping PI Vagrant and non-breeding in the 10.5.10
"J'z;zgusoverl Choradrus scnedule 1, - Endangered | At Risk Strgait of Belle Isle and Cor%ception Table 10.3.7-1
. melodus Endangered Table 10.5.10-1
subspecies Bay
Table 10.5.10-7
Table 10.5.10-8
Yes — Sections:
Unlikely present in the Strait of Belle 10.5.10
Eskimo Curlew | 7€M schedule 1, - Endangered | At Risk Isle or Zopnception Bay because of its Table 10.3.7-1
borealis Endangered Table 10.5.10-1

Table 10.5.10-7
Table 10.5.10-8

(@)
(b)

© GNL (2011, internet site).
) COSEWIC (2011, internet site).
(e) NLDEC (2011e, internet site).

(f)

Includes protected Species of Special Conservation Concern with potential to occur in the Strait of Belle Isle and Conception Bay study areas.
SARA (2011, internet site).

American eel (Anguilla rostrata), designated as Vulnerable under the NLESA, is also addressed in Section 13.3, Fish and Fish Habitat.
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