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4.0 BIOLOGICAL ENVIRONMENT 
The biological environment of the Labrador Shelf SEA Area reflects its diverse physical environment 
that ranges from the shallow waters (less than 200 m in depth) of the continental shelf through to the 
deeper waters associated with continental slope (greater than 3,000 m).  The shoreline of the Labrador 
Shelf SEA Area is complex, barren, rocky and strongly influenced by glacial erosion with approximately 
4000 islands as well as numerous bays and inlets slashing inlands for several kilometres (Parks 
Canada 2007).  The coast ranges in height for isolated beaches to towering cliffs (approximately 
1,000 m) highlighted by spectacular fjords.  The Labrador Shelf SEA Area is home to approximately 90 
varieties of marine and anadromous fish species, supports large breeding colonies of various birds’ 
species, severs as a staging and overwintering areas for a variety of birds’ species, and supports a 
diverse population of marine mammals.   

The Labrador Shelf SEA area (Figure 4.1) consists of several banks including the Saglek Bank, Nain 
Bank, Makkovik Bank, Harrsion Bank, Okak Bank and Hamilton Bank.  These Banks are bissected by a 
series of gullies or saddles, specifically the Hopedale, Cartwright and Hawke Saddles. 

The following sections provide an overview of the existing biological environment of the Labrador Shelf 
SEA Area.  This description is based upon existing, readily available information gathered through a 
review of the published literature, unpublished reports and other relevant information sources, including 
TK.  To determine which species to include in this assessment, Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) status reports, COSEWIC recovery plans, peer reviewed 
literature, primary data sources and traditional knowledge (gathered from TK interviews, public 
consultation or from the reference document Our footprints Are Everywhere (Brice-Bennett 1977) were 
consulted.  Data constraints will be identified in subsections after species descriptions. 

The Department of Fisheries and Oceans Canada (DFO), in partnership with other marine 
organizations and GeoConnections, is leading the establishment of a marine geospatial data 
infrastructure (MGDI) for Canada.  Traditional Ecological Knowledge (TEK) collected through interviews 
with people having direct knowledge of local areas is provided in the available. This data is anecdotal in 
nature and is qualitative. The primarily for use as a tool in Integrated Coastal Zone Management as well 
as environmental impact assessment, sensitivity mapping, sustainable economic development 
planning, and other potential resource developments.  This information can be accessed at:  
http://public.geoportal-geoportail.gc.ca/publicGeoBrowser/public/BigGeoPortalBrowser.jsp . The current 
information available through this tool is limited for the Labrador area.  Labrador information may be 
incorporated in the future, thereby strengthening the applicability of this tool.  
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Figure 4.1 Location of Banks within the Labrador Shelf Strategic Environmental Assessment 
Area  

 
Source: Drinkwater and Harding 2001. 
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4.1 Climate Change  

Current research indicates that climate change is an evolving reality.  Climate change has been 
recognized internationally and by the federal, provincial and territorial governments in Canada as an 
important environmental issue and environmental assessments are the means by which project  
planning is linked to the broader management of climate change issues in Canada.  An increasing body 
of evidence suggests a warming environment and other related ecosystem changes. There is now new 
and stronger evidence that most of the warming observed over the past 50 years is attributable to 
human activities (CEAA 2004) such as the burning of fossil fuels for industrial use, transportation, 
electricity generation and land clearing, which have resulted in increased atmospheric concentrations of 
greenhouse gases (GHGs).  Proponents will be required to consider climate change in project specific 
environmental assessments. Further direction is provided at 
http://www.ceaa.gc.ca/012/014/index_e.htm.  

Climate changes will impact both the physical and biological environments with changes in the 
Labrador Shelf Sea Area also impacting most of eastern North America via weather regime differences 
or ecosystem changes (these impact are discussed in subsequent section as relevant).  In addition to 
impacting ecosystems, climate change will influence storm activity, fog, wind, sea level rise, wave 
action, and storm surge, all of which will influence project design and consideration. 

4.2 Species at Risk 

The purpose of the Species at Risk Act (SARA) is to: prevent species becoming extirpated, endangered 
or extinct; allow for the recovery of extirpated, endangered or threatened species; and manage species 
of special concern, preventing them from becoming endangered or threatened.   

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) is a committee of experts 
responsible for the assessment and classification of species as extinct, extirpated, endangered, 
threatened, special concern, data deficient or not at risk.  These assessments are then passed on to 
the federal Minister of the Environment.  The federal government, through the Governor-in-Council, 
then decides which species are added to the official list after a review period and public notice.  
Species may be added to the SARA list within nine months of recoup of a COSEWIC assessment. 

Schedule 1 of the SARA is the official list of wildlife and plant species at risk in Canada.  It legally 
protects those species classified as extirpated, endangered, threatened, or of special concern.  Once a 
species is listed on Schedule 1, measures to protect it and its critical habitat and help its recovery are 
implemented.  Section 32 of SARA prohibits killing, capturing and destruction of critical habitat for those 
species listed on Schedule 1 as extirpated, endangered and threatened.  These prohibitions do not 
apply to those listed as special concern (D. Osborne, pers. comm.).  All SARA species that may occur 
in the marine environment of the Labrador Shelf SEA Area are provided in Table 4.1.  SARA is 
administered by Environment Canada, Parks Canada and DFO.   

Species on or added to the SARA list are subject to immediate protection on all federal lands, if they 
are an aquatic species, if they are a migratory bird species, or receive protection through a safety net 
process.  Recovery strategies are required for endangered, species threatened and extirpated species, 
with management plans required for species of special concern. 
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Table 4-1 Species within the Labrador Shelf Strategic Environmental Assessment Area with 
Species at Risk Act Schedule 1 Designations 

Common Name Scientific Name Range/Population Risk Category 
Fish 
Atlantic Wolffish Anarhichas lupus Atlantic Population Special Concern 
Northern Wolffish Anarhichas denticulatus Atlantic Population Threatened 
Spotted Wolffish Anarhichas minor Atlantic Population Threatened 
Birds 
Barrow’s Goldeneye Bucephala islandica Eastern Population Special Concern 
Eskimo Curlew Numenius borealis Canadian Population Endangered 
Harlequin Duck Histrionicus histrionicus Eastern Population Special Concern 
Ivory Gull Pagophila eburnea Northern Population Special Concern 
Peregrin Falcon Falco peregrinus ssp.  

anatum 
Various in Eastern Canada including NL Threatened 

Marine Mammals 
Blue Whale Balenoptera musculus Atlantic Population Endangered 
Fin Whale Balenoptera physalus Atlantic Population Special Concern 
Reptiles 
Leatherback Turtle Dermochelys coriacea Atlantic and Pacific Populations Endangered 
Source:  Synthetic Apeture Radar (SAR) 2008. 

The North Atlantic Right Whale (Eubalaena glacialis), Atlantic population is SARA-Listed as 
endangered.  The original distribution of the North Atlantic Right Whale would have included areas 
covered by the Labrador Shelf SEA Area.  However, the most recent COSEWIC status report states, 
“no right whales have been sighted for more than a century in the historical whaling grounds in the 
Strait of Belle Isle between Labrador and Newfoundland, where the species’ range is believed to have 
overlapped that of the bowhead whale”.  As a result of the uncertainty of occurrence of the North 
Atlantic Right Whale within the Labrador Shelf SEA Area, it has not been described in this report.   

4.2.1 Species at Risk Act Recovery 

For those species designated as extirpated, endangered and threatened, recovery strategies and 
action plans are developed through the advice of recovery teams and/or species experts.  For species 
designated as special concern, management plans are completed and implemented (D. Osborne, pers. 
comm.).   

Management plans set goals and objectives for maintaining sustainable population levels.  Recovery 
strategies are detailed plans that outline the short and long-term goals for protecting and recovering 
species at risk.  Action plans summarize the projects and activities being undertaken to meet objectives 
and goals set out by the recovery strategy.  Currently, recovery strategies and/or management plans 
are in draft form for the three species of wolffish and for leatherback turtles (Dermochetys coriacea).  
The Recovery Strategy for Eskimo curlew (Numenius eburnea) is completed and posted on the 
Registry (http://www.sararegistry.gc.ca/plans/showDocument_e.cfm?id=1044); the Management Plan 
for Harlequin Duck (Histrionicus histrionicus) is completed and posted on the Registry 
(http://www.sararegistry.gc.ca/plans/showDocument_e.cfm?id=1276).  Proponents preparing project-
specific environmental assessments should consult the SARA Registry for additional information on any 
SARA-listed species described in this document, including recovery strategies and/or management 
plans (http://www.sararegistry.gc.ca/default_e.cfm) .  
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4.2.2 Species at Risk Act-Listed Species 

The SARA-listed species discussed in subsequent sections are based on species listed on Schedule 1 
of SARA as of December 3, 2007.  The status of any species within the Labrador Shelf SEA Area may 
be changed at any time, requiring project-specific environmental assessments to consider effects to all 
species, with special emphasis and consideration given to SARA-listed and COSEWIC-designated 
species.  Several species are in various stages of the process for consideration for addition to Schedule 
1 for listing.  These species are discussed under the appropriate section with a note that they are under 
consideration for listing as a SARA species.  Proponents preparing project specific environmental 
assessments will be required to consult the SARA registry and COSEWIC databases for the most 
current and up to date information regarding SARA-listed and COSEWIC-designated species.  They 
should also consult COSEWIC’s Prioritized Candidate List, for new species that may become SARA 
Listed in the near future.  Priority is determined by considering levels of apparent risk, taxonomic 
distinctiveness, global distribution and proportion of range in Canada. 

4.2.3 Wolffish 

Wolffish, also known as catfish are solitary bottom-dwelling fish.  They typically occur over all observed 
bottoms but highest concentrations occur over sand and shell hash and coarse sand (Kulka et al. 
2007).  They are distributed at northern latitudes in the Atlantic, Pacific and Arctic Oceans.  Three 
species of wolffish are found in the Labrador SEA Shelf Area:  Atlantic (striped) wolffish (Anarhichas 
lupus); spotted wolffish (Anarhichas minor); and northern wolffish (Anarhichas denticulatus).  These 
species have a large distribution (Figures 4.2 to 4.4) in the Northwest Atlantic, inhabiting most of the 
Labrador and Newfoundland shelves from the Davis Strait south to the Gulf of Maine (Kulka and 
DeBlois 1996; DFO 2002a; Kulka et al. 2007).   

Wolffish are not directly targeted in a commercial fisheries; therefore, there is little information on their 
life history in Canadian waters.  It is known that they have low productivity, based on growth, fecundity 
and age characteristics, and thus despite internal fertilization, nesting habits and egg guarding behavior 
that would usually increase the potential for survival of the large (2 cm long) larvae (Pavlov 1994; Keats 
et al. 1985; Wiseman 1997; Kulka et al. 2007).  Spawning site characteristics for Atlantic wolffish is 
areas of rocks and boulders in which to deposit egg masses (Kulka et al. 2004).  The spawning site 
characteristics for the spotted and northern wolffish are unknown but it is thought they spawning in late 
fall or early winter (Kulka et al 2004).   

Wolffish are bathypelagic and benthic predators.  Diets vary slightly between species with the majority 
of stomach contents being pelagic fish and invertebrates (Kulka et al. 2007).  There are few predators 
of wolffish species.  Northern wolffish have been found in the stomachs of redfish (Sebastes spp.) and 
Atlantic cod (Gadus morhua).  Spotted wolffish have been found in the stomachs of pollock (Pollachius 
virens), Atlantic cod, and Greenland sharks (Somniosus microcephalus).  The three wolffish species in 
the Labrador Shelf SEA Area are found at depths between 20 and 1,500 m.  Northern wolffish occupy 
the widest and deepest range and Atlantic wolffish (also known as the striped wolffish) occupies the 
narrowest.  Temperature is an important factor for wolffish with all three species having a narrow 
thermal range of above-average bottom temperatures (mainly 1.5°C to 5°C) (Kulka et al. 2007; Kulka et 
al. 2004).  At the periods of their lowest abundances (1990-1995), wolffish were restricted to the 
warmest locations available along the outer shelves (Kulka et al. 2004).  It addition to temperature 
sensitivities, wolffish also seem not to be tolerant of low salinities and have distributions related to 
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sediment type.  The Atlantic wolffish avoid muddy substrates, whereas the spotted and northern 
wolffish are distributed over a variety of sediment types (Kulka et al. 2004).   

Figure 4.2 Northern Wolffish Distribution, 1980 to 2001 

 
Source: Kulka et al. 2007. 
Note: Darker shades denote greater distribution. 

 

Figure 4.3 Spotted Wolffish Distribution, 1980 to 2001 

 
Source: Kulka et al. 2007. 
Note: Darker shades denote greater distribution. 
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Figure 4.4 Atlantic (Striped) Wolffish Distribution, 1980 to 2001 

 
Source: Kulka et al. 2007. 
Note: Darker shades denote greater distribution. 

Tagging studies conducted in the 1960s show that wolffish are sedentary and undergo limited or short 
migrations.  Most individuals were recaptured within 8 km of release (Templeman 1984).  Information 
regarding the spawning times and nesting and egg guarding behaviors of all wolffish is limited, but the 
northern wolffish appears to spawn in the late fall or early winter (Templeman 1985, 1986; Kulka et al 
2007), and the spotted and Atlantic wolffish spawn between July and October (Kulka et al. 2007).   

The Atlantic Ocean populations of northern and spotted wolffish are estimated to be one million and 2.7 
million individuals, respectively (Canning & Pitt 2006).  A large decline in wolffish numbers was 
observed between 1980 and 2001 in the Labrador Shelf SEA Area, particularly in the mid-1990s (Kulka 
and DeBlois 1996; Kulka et al. 2007).  An unpublished COSEWIC report determined that northern and 
spotted wolffish had declined in abundance by 90 and 95 percent, respectively, over three generations, 
and that their geographic distribution (Figures 4.1 and 4.2) had considerably decreased.  As a result, 
they were designated as ‘threatened’ by COSEWIC, and were subsequently added as a threatened 
species to Schedule 1 of SARA in 2001, legally protecting the species and its critical habitat (Kulka et 
al. 2007).   

The Atlantic wolffish (or the striped wolffish) has also declined in population and distribution (see Figure 
4.4), though not in the same order of magnitude as the other wolffish species.  It is currently listed as a 
species of Special Concern under SARA Schedule 1 (SAR 2007).  Reasons for the declines included 
mortality as by-catch, environmental change, habitat alteration by trawlers and pollution.  Adults and 
eggs of wolffish are generally found near the bottom at 100 to 900 m from the surface (Kulka et al. 
2007).   

A proposed Recovery Strategy for northern and spotted wolffish, and Management Plan for Atlantic 
wolffish has been developed to increase the population levels and distribution of the northern, spotted 
and Atlantic wolffish in eastern Canadian waters such that the long-term viability of these species is 



LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd.  © 2008          August 2008    185 

achieved (Kulka et al. 2007).  Five primary objectives have been identified to achieve the long term 
viability of the three wolffish species.  These goals (Kulka et al. 2007) are: 

• enhance understanding of the biology and life history of wolffish species; 

• identify, conserve and/or protect wolffish habitat required for viable population sizes and 
densities; 

• reduce the potential for wolffish population declines by minimizing human impacts;  

• promote wolffish population growth and recovery; and  

• develop communications and education programs to promote the conservation and recovery of 
wolffish populations. 

The primary objectives relate to activities that may be mitigated through human intervention and each 
objective is designed to achieve the goal of increasing population levels and distribution of the wolffish 
species such that long-term viability is ensured.  Recommended actions to achieve the objectives of the 
Recovery Strategy and Management Plan (Kulka et al. 2007) are:  

• study life history of threatened wolffish species; 

• study population structure; 

• identify recovery limit reference points;  

• study wolffish and ecosystem interactions; 

• identify wolffish habitat; 

• define measures to conserve and/or protect wolffish habitat; 

• identify and mitigate impacts of human activity;  

• increase resource user knowledge and raise public awareness of wolffish species;  

• promote stewardship initiatives;  

• consult and cooperate with harvesters, processors, scientists, regulators, enforcement, 
observers, dockside monitors and other ocean users;  

• monitor human activities and wolffish species interactions;  

• monitor wolffish spatial and temporal abundance patterns; and 

• monitor spatial and temporal patterns of natural and human induced mortality.   

4.2.4 Blue Whale 

The blue whale (Balenoptera musculus) is found globally and occurs in most oceans.  In North 
America, there are two stocks of blue whales, the eastern and western.  In the North Atlantic, the 
eastern stock’s range spans from Greenland to eastern Canadian waters.  Global blue whale 
population estimates range from 5,000-12,000, however, a reliable recent global population 
estimate does not exist (Sears and Calambokidis 2002). The blue whale population for the western 
North Atlantic (a geographic subspecies Balenoptera musculus musculus) was estimated to be in 
the low hundreds. A total of 372 blue whales have been photographically identified (up to 105 in a 
year) over the past 21 years primarily from the Gulf of St. Lawrence (Sears and Calambokidis 2002).  
However, it has been problematic using this information to generate an abundance estimate.  The 
wide distribution and dispersal of blue whales combined with limited sampling effort cannot adequately 
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match the movements of this species, has resulted in inconsistent population estimates for the North 
Atlantic (Sears and Calambokidis 2002). 

Gambell (1979) suggested that there are two stocks of blue whales in the North Atlantic, the eastern 
and western. Photo-identification from eastern Canadian waters tend to support the suggestion that 
blue whales from the St. Lawrence, Newfoundland, Nova Scotia, New England and Greenland all 
belong to the same stock, while blue whales photographed off Iceland and the Azores appear to be part 
of a separate population (Wenzel et al. 1988; Sears and Larsen 2002). 

The Atlantic population of Blue Whales frequents waters off eastern Canada. During spring, summer, 
and fall, these whales occur along the north shore of the Gulf of St. Lawrence and off eastern Nova 
Scotia (Sears and Calambokidis 2002). In summer, they also occur off the south coast of the island of 
Newfoundland and in the Davis Strait, between Baffin Island and Greenland. They usually migrate 
south for the winter, but in years of light ice cover, some whales may remain in the St. Lawrence for 
much of the winter.  Little is known about the winter distribution of blue whales in the North Atlantic 
(Sears and Calambokidis 2002). 

Blue whales have been sighted only sporadically off the Labrador coast (Sergeant 1966 as cited in 
Sears and Calambokidis 2002Sears and Calambokidis 2002) and were captured primarily along the 
south and west coasts of Newfoundland, in the northern Gulf of St. Lawrence and Strait of Belle Isle, 
but rarely east of Newfoundland or Labrador (Sergeant 1966 as cited in Sears and Calambokidis 2002).  
The sporadic sightings of the Blue Whale in the east coast of Labrador are borne out by the blue whale 
observations (1975-2004) near the Labrador Shelf SEA Area as presented on Figure 4.5.  However, the 
lack of sightings of blue whales in Labrador Shelf SEA waters may also relate to the lack of observer 
effort as it does to actual distributional differences.  

They inhabit both coastal and pelagic waters off Newfoundland during the summer months and are 
often found feeding in aggregations at shelf edges, where upwelling results in high concentrations of 
krill (Sears and Calambokidis 2002). Blue Whale feed primarily on euphausiid shrimp (krill) of the 
species Thysanoessa inermis and Meganyctiphanes norvegica, which occur near the 100-m contour 
(Sears and Calambokidis 2002).   

Blue whales reach sexual maturity at ages 5-15 years in both hemispheres and mate and calve from 
late fall to mid-winter in the Northern Hemisphere.  After an 11-month gestation period, female blue 
whales give birth to a single 6- to 7-m calf every two to three years.  Adult blue whale body weights 
range from 80 to 150 tons and the longest blue whale recorded was 33.6 m (Sears and Calambokidis 
2002).  
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Figure 4.5 Blue Whale Observations (1975 to 2004) near the Labrador Shelf Strategic 
Environmental Assessment Area 
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Blue whales are likely within the Labrador Shelf SEA Area in late winter and spring (Sears and 
Calambokidis 2002), and have been sighted (or could be expected to be sighted) in the Labrador Shelf 
SEA Area in all four seasons.  They may use the Labrador Shelf SEA Area to feed in areas of upwelling 
along shelf breaks.  Blue whales are listed as endangered on Schedule 1 of SARA.  Limiting factors 
and threats to the population include entrapment in wind and current driven ice, shipping traffic 
(collisions with propeller or hull), displacement from anthropogenic noise, pollution and climate change 
that may result in shifts in prey abundance (Sears and Calambokidis 2002). 

Current low numbers of blue whales can be attributed to past unregulated global whaling (Sears and 
Calambokidis 2002). 

4.2.5 Leatherback Turtle 

Leatherback turtles (Dermochelys coriacea) occur globally and have the largest geographic range of 
any reptile species.  They undertake extensive migrations throughout the temperate waters of the 
Atlantic, Pacific and Indian Oceans.  As leatherbacks are largely pelagic, it has been difficult to 
determine their numbers.  Current population estimates are based on surveys of adult females 
observed on nesting beaches.  In 1980, the global population was estimated to be approximately 
115,000 nesting females (Pritchard 1982).  In 1995, this estimate was revised to approximately 34,500 
females (Spotila et al. 1996).  Leatherbacks migrate into Canadian waters to feed.  Their distribution 
includes slope waters east of the Fundian Channel, Scotian Shelf, the south coast of Newfoundland, 
Sydney Bight and the southern Gulf of St. Lawrence (DFO 2004a).   

Leatherback turtles have been recorded throughout the year in Canadian waters (including off the 
coasts of Newfoundland (Goff and Lein 1988, in Atlantic Leatherback Turtle Recovery Team 2006; 
Lawson and Gosselin 2003, in Atlantic Leatherback Turtle Recovery Team 2006) and Labrador 
(Threfall 1978, in Atlantic Leatherback Turtle Recovery Team 2006; DFO 2005b, in Atlantic 
Leatherback Turtle Recovery Team 2006) with the peak occurring August to September (James 2000 
in Atlantic Leatherback Turtle Recovery Team 2006; McAlpine et al. 2004, in Atlantic Leatherback 
Turtle Recovery Team 2006; James et al. 2005a, in Atlantic Leatherback Turtle Recovery Team 2006; 
James et al. 2005b, in Atlantic Leatherback Turtle Recovery Team 2006).  They migrate into Canadian 
waters to feed in late May or September, particularly in productive shelf and slope areas, where jellyfish 
and other soft-bodied invertebrates on which leatherbacks feed is concentrated.  The northernmost 
records for Atlantic Canada are along the coast of Labrador, within the Labrador Shelf SEA Area, at 
almost 54°N (Atlantic Leatherback Turtle Recovery Team 2006).   

This species is currently listed as endangered under Schedule 1 of SARA.  In 1998 and 1999, 300 
leatherback sightings were recorded in Nova Scotian waters by the Nova Scotia Leatherback Turtle 
Working Group, a group that study the distribution of leatherbacks in the Northwest Atlantic (James 
2000).   

Limiting factors to the leatherback occur both on nesting beaches and at sea.  In eastern Canadian 
waters, limiting factors at sea include prey are of limited nutrient value that consumption of large 
quantities are required to meet energy requirements, entanglement in fishing gear, collisions with boats, 
displacement due to anthropogenic noise and marine pollution such as ingestion of marine debris 
(Atlantic Leatherback Turtle Recovery Team 2006).   
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There are a number of knowledge gaps about the Atlantic leatherback turtle in Canadian waters.  
Efforts to gain more information about the biology, ecology, habitat requirements, and limiting factors of 
the leatherback turtle is ongoing including biology research and distribution and abundance surveys 
(Atlantic Leatherback Turtle Recovery Team 2006).   

The Recovery Strategy for leatherback turtles (Atlantic Leatherback Turtle Recovery Team 2006) 
specifies measures that can be implemented under Canadian jurisdiction to promote the recovery goal 
of achieving the long-term viability of the leatherback turtle populations frequenting Atlantic Canadian 
waters.  The supporting objectives of the Recovery Strategy (Atlantic Leatherback Turtle Recovery 
Team 2006) outline the need to: 

• understand the threats to leatherbacks in Atlantic Canadian waters; 

• acquire further information to improve the general knowledge of the species and its habitat;  

• take further steps to identify critical habitat so that it may be protected;  

• reduce the risk of harm to leatherback turtles from anthropogenic activities;  

• educate stakeholders and the general public on ways to support recovery; and  

• work collaboratively at an international level to further recovery.   

While the recovery strategy (Atlantic Leatherback Turtle Recovery Team 2006) summarizes the best 
available information on the biology and status of the leatherback turtle, it also reflects only our limited 
knowledge regarding this species and the necessity for international cooperation to achieve recovery.  
Therefore, a key challenge in the recovery of the Atlantic leatherback turtle is a general lack of 
information and understanding of the species’ biology, distribution, habitat preferences and threats to 
the populations, both in Canadian and international waters.  A further complicating factor is the 
international nature of this species makes recovery efforts more complex. 

4.2.6 Fin Whale 

Fin whales (Balenoptera physalus) are found in oceans worldwide, making seasonal migrations 
between low-latitude wintering areas and high-latitude feeding grounds (COSEWIC 2005a).  The winter 
ground locales are uncertain.  Summer concentrations of fin whales occur in the Gulf of St. Lawrence, 
Scotian Shelf, Bay of Fundy, and in near and offshore waters of Newfoundland and off Labrador.  A 
review of distribution and abundance of fin whales in Newfoundland and Labrador (Lawson 2006) 
indicates a temporal shift in harvested resource distributions that was most likely attributed to resource 
depletion.  The lack of sightings of fin whale in mid- and northern Labrador waters may relate as much 
to the lack of observer effort as it does to actual distributional differences.  

Fin whales are associated with low surface temperatures, oceanic fronts and high concentrations of 
prey items, particularly euphausiids and small schooling fish (COSEWIC 2005a).  Fin whales in 
Newfoundland and Labrador waters have been sighted over a wide range of depths (Lawson 2006), 
from shallow coastal waters out to the limit of sighting effort (less than 400 m) (Figure 4.6).   
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Figure 4.6 Fin Whale Observations (1945 to 2005) within the Labrador Shelf Strategic 
Environmental Assessment Area 
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Fin whales reach sexual maturity between 5 to 15 years (COSEWIC 2005a).  Adult animals range from 
20 to 27 m in length, with northern hemisphere whales being shorter (greater than 24 m) and lighter  
(40 to 50 tonnes).  Conception and calving are believed to occur in the winter at low-latitudes after a 
gestation period of 11 to 12 months.  A staged migration occurs with pregnant females moving into the 
feeding areas ahead of males and nesting females (COSEWIC 2005a).  However, not all individuals will 
migrate annually and others may spend extended periods on the feeding grounds. 

The best available population estimates for the Western North Atlantic are 2,800 individuals between 
Georges Bank and the mouth of the Gulf of St. Lawrence (COSEWIC 2005a).  However, no substantial 
evidence of trends is available.   

Fin whales may occur within the SEA Area year-round, as they do off Nova Scotia (COSEWIC 2005a), 
but are more likely to occur nearshore during the summer.  The Atlantic population occurs throughout 
the Atlantic coast of Canada (Government of Canada 2006)  and sightings of fin whales in Labrador 
waters within the SEA Area are mainly nearshore (COSEWIC 2005a).  There are no complete 
population estimates for the western Northwest Atlantic Region but partial estimates are available for 
Newfoundland and Labrador of 1,013 (459 to 2,654) in 2003 (Lawson 2006). 

Fin whales feed primarily on capelin and euphausiids in eastern Canada, but herring (Clupea harengus 
harengus) is a common prey.  Prey items and, thus, fin whales commonly aggregate near ocean fronts 
and areas of upwelling, such as shelf breaks.  Fin whales have been described as highly vocal during 
late August, through the fall and again in mid-winter, off the Scotian Shelf, which could be indicative of 
their migration southward in the fall and northward in the late winter and spring (COSEWIC 2005a). 

The Atlantic population of fin whales is listed as a species of special concern on Schedule 1 of SARA.  
Limiting factors and threats to the population include population depletion due to past whaling activities, 
entrapment in wind and current driven ice, shipping traffic (collisions with propeller or hull), 
displacement from anthropogenic noise, pollution and climate change that may result in shifts in prey 
abundance (COSEWIC 2005a). 

4.2.7 Harlequin Duck 

The waterfowl species of conservation concern is the eastern population of Harlequin Duck 
(Histrionicus histrionicus) that is listed on SARA Schedule 1 as a Species of Special Concern and as 
Vulnerable under the Newfoundland and Labrador Endangered Species Act (2002).  This species is 
known to have breeding and moulting sites in the Labrador Shelf SEA Area (Figure 4.7), specifically at 
the Gannet Islands (Environment Canada 2007a) and several breeding sites in inland Labrador.  There 
are also coastal breeding locations where females and ducklings are sometimes observed in bays, 
estuaries, as they often breed on rivers, and streams near the ocean.  This is more common in northern 
areas of their breeding range (i.e. north of Hopedale). 

Population trends are not available for the breeding population of eastern North America; however, 
local Aboriginal knowledge from Innu elders of Utshimassit suggests that Harlequin Duck populations in 
central Labrador declined considerably in the 1980s and early 1990s (Environment Canada 2007a).  
Reasons for the declining numbers are attributed to overhunting and habitat destruction because of 
hydroelectric developments.  By-catch is also an issue as Harlequin Duck are caught in gill nets used 
within various fisheries (Environment Canada 2007a). 
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Figure 4.7 Map of Breeding, Wintering and Moulting Grounds of the Harlequin Duck in the 
Labrador Shelf Strategic Environmental Assessment Area 

 
Source: Environment Canada 2007 (data provided by P. Thomas, November 2007). 
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Several monitoring and survey efforts have been conducted throughout eastern Canada.  However, 
there are still knowledge gaps regarding the Harlequin Duck.  Harlequin Duck observations are noted in 
Figure 4.8. 

Definitive demographic parameters required for accurate population projection and survival models 
have yet to be determined.  Multiple sources of data are available that have yet to be compiled, 
combined and analyzed.  When analyzed, mark-recapture studies will provide some demographic 
values representative of the eastern North American population (Environment Canada 2007a).  To 
develop a predictive habitat model, more information regarding the threats to the population and their 
potential effects is needed, in addition to baseline information regarding Harlequin Duck habitat 
(Environment 2007a).   

Despite the down listing of the harlequin duck to Special Concern by COSEWIC in 2001, the eastern 
North American wintering population is still low relative to other waterfowl species (Environment 
Canada 2007a). 

A Management Plan containing actions for Harlequin Duck conservation for Atlantic Canada and 
Québechas been developed.  The population goals of this management plan are based on the goals 
outlined in the original Harlequin Duck Recovery Plan (Montevecchi et al. 1995). The initial goal of that 
plan was to achieve a sustained population of 2000 individuals wintering within eastern North America 
for at least three of five consecutive years by 2005, followed by the long term goal of at least 3000 
wintering individuals (with at least 1000 adult females) for at least three of five consecutive years by 
2010 (Montevecchi et al. 1995). 

The objectives of the plan (Environment Canada 2007a) are: 

• clarify possible threats to the species and outline a regime(s) to address these issues; 

• assess population status; 

• identify, protect and manage important areas for breeding, moulting, wintering, and staging 
habitat; 

• work with governments, industry, aboriginal groups, and private citizens to identify the threats to 
the Harlequin Duck, and work toward eliminating or reducing these threats; 

• identify targeted groups for education and stewardship initiatives on Harlequin Duck issues, and 
develop appropriate campaigns and programs; 

• conduct gap analysis to determine shortcomings in knowledge of the Harlequin Duck; and 

• engage Greenland in further collaboration with Canada regarding Harlequin Duck conservation. 

4.2.8 Barrow’s Goldeneye 

The Barrow's Goldeneye (Bucephala islandica) eastern population is listed as a species of Special 
Concern under SARA.  It is also protected by the Migratory Birds Convention Act and by the 
Newfoundland and Labrador Endangered Species Act (Government of Newfoundland 2002) on 
Schedule C (in 1994) as a vulnerable species.   
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Figure 4.8 Bird Species at Risk Survey Observations (1966 to 2007) within the Labrador Shelf 
Strategic Environmental Assessment Area 

 
Source: Environment Canada 2007 (data provided by P. Thomas, November 2007) 
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The Barrow's Goldeneye is a medium-sized diving duck that primarily breeds and winters in Canada, 
west of the Rocky Mountains and to a lesser extent in Alberta and southern Yukon (SAR 2007).  The 
majority of wintering for this species occurs in the inner Gulf of St. Lawrence and the North Shore of 
Québec.  There is also a wintering population of Barrow's Goldeneye in eastern North America that is 
estimated at approximately 4,500 individuals or 1,400 pairs (SAR 2007).  Small numbers of this 
population winter in the Maritime Provinces and along the northern Atlantic coastline in the United 
States.  Wintering mostly in marine habitats (bays, inlets, harbors and rocky shores) their winter diet 
consists of marine molluscs and crustaceans (SAR 2007).  The range of the eastern population is still 
unknown, but data indicate that breeding is exclusive to Canada, with the only confirmed breeding 
records being from Quebec.  Specific population trends are unknown, but it is believed that the eastern 
population of the species declined during the twentieth century and that it may still be declining.  
Barrow’s Goldeneye observations are noted on Figure 4.8. 

Barrow’s Goldeneye breed on alkaline to freshwater lakes at high elevation.  In Quebec, small fishless 
lakes that are found above 500 m elevation are preferred (Robert et al. 1999).  Nest sites are usually in 
tree holes or other cavities and located within 2 to 3 km of a water body.  Molting birds reported from 
Nain Bay on coast of Labrador (Todd 1963). Recent satellite-telemetry studies confirm Nain Bay as a 
molting site (Robert et al. 1999). 

4.2.9 Ivory Gull 

The Ivory Gull (Pagophila eburnean) is a medium-sized, long-lived gull. It is a rare species that is 
associated with polar pack ice at all times of year (Gilchrist and Mallory 2004), which is unusual for a 
gull species (Stenhouse et al. 2004).  The Ivory Gull is designated as Endangered by COSEWIC 
(2006a) and as a species of Special Concern under SARA.  It is also protected under the Migratory 
Birds Convention Act (1994) and Migratory Bird Regulations (COSEWIC 2006a). 

The Ivory Gull has a circumpolar breeding distribution and disperses south during winter, but remains 
along the edges of pack ice (Renaud and McLaren 1982).  Ivory Gull generally avoids ice-free waters.  
It is known to occur over the pack ice of Labrador (Godfrey 1996) and abundance may be linked to 
periods of above average ice cover.  In winter, the Ivory Gull occurs among the pack ice of the 
Labrador Sea (35,000 individuals in March 1978) (Orr and Parsons 1982); if this observation is valid, 
then the bulk of the world population of Ivory Gull winters in the Labrador Sea.  From a study by Ryan 
et al. (2006) that incorporated local ecological knowledge, Ivory Gulls were known to be most 
commonly found around eating seals. Currently, the Canadian breeding population is estimated at 500 
to 600 individuals.  Surveys conducted in 2002 to 2005 indicate a total decline of 80 percent and an 
annual decline of approximately 8.4 percent over the last 18 years.  If this decline continues at a steady 
rate, the population will decrease by a further 62 percent over the next 10 years, resulting in 
approximately 190 birds (COSEWIC 2006a).  A recent survey (March 2004) conducted off the coast of 
Newfoundland and Labrador shows a decrease in Ivory Gull numbers, with sightings of 0.02 individuals 
per 10 minutes, compared to 0.69 individuals per 10 minutes observed in 1978 (COSEWIC 2006a).  
Ivory Gull observations are noted in Figure 4.8.  The abundance and seasonal use of the Labrador Sea 
by Ivory Gulls is essentially unknown. 

In a long-term study of ice cover in eastern Canada (Friedlaender et al. 2007), the sea ice cover off 
Newfoundland and Labrador was found to vary cyclically with periods of above average ice cover 
followed by periods of below average ice cover.  It is possible that Ivory Gull occurrences in the 
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southern Labrador Sea coincided with these periods of above average ice cover, but data are 
insufficient.  This scarcity of data may be partially due to the difficulty in completing a census of Ivory 
Gull (Renaud and McLaren 1982) but it is accepted that Ivory Gull has undergone significant declines 
(up to 85 percent) in recent years (Stenhouse et al. 2004), coinciding with the diminishing of sea ice 
from climate change.  The pack ice within the Labrador Shelf SEA is an area of potential key 
importance for Ivory Gull and further study is needed on this species to determine habitat requirements 
during the non-breeding season.   

4.2.10 Eskimo Curlew 

The Eskimo Curlew (Numenius boreali) is a migratory bird found in the Northwest Territories, Nunavut, 
Alberta, Saskatchewan, Manitoba, Ontario, Quebec, New Brunswick, Prince Edward Island, Nova 
Scotia and Newfoundland and Labrador (Environment Canada 2007b).  Historical migration routes 
indicated that they typically migrated through the Labrador Shelf SEA Area in the fall.   

Only two known historical breeding locations exist for Eskimo Curlew and both are in the Northwest 
Territories.  There has been no evidence of breeding since 1866.  The last specimen was obtained in 
1963 (Environment Canada 2007b).  While there have been some possible sightings of the Eskimo 
curlew, none have been positively identified.  Populations declined drastically because of over-hunting 
and habitat destruction.  The failure to recover is attributed to low population numbers, continued loss 
of habitat, and conservative life history traits.  Efforts to locate individuals has been unsuccessful, it is 
possible that the species has gone extinct in recent years (Environment Canada 2007b).  The Eskimo 
Curlew has been protected by SARA since June 2003, listed as Endangered.  It is also covered under 
the Migratory Birds Convention Act, 1994, and is under the management jurisdiction of the federal 
government (Environment Canada 2007b).  They are also covered under Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITIES) and the Bonn Convention (Convention 
for the Conservation of Migratory Species of Wild Animals) (Environment Canada 2007b). 

The Recovery Strategy for Eskimo Curlew (Environment Canada 2007) specifies measures that can be 
implemented under Canadian jurisdiction to promote the recovery goal of achieving the long-term 
viability.  The supporting objectives of the Recovery Strategy (Environment Canada 2007) outline the 
note that not aware of the existence or location of any Eskimo Curlews, recovery is not feasible for this 
species at this time. 

4.2.11 Peregrine Falcon  

Three subspecies of the Peregrine Falcon occur in Canada (Falco peregrinus anatum, Falco peregrinus 
tundrius and Falco peregrinus pealei). The anatum and tundrius subspecies occur and breed in most 
Canadian provinces and territories, including the Labrador Shelf SEA Area (COSEWIC 2007a).   

Adult Peregrine Falcons demonstrate a high degree of breeding site fidelity (Ambrose and Riddle 1988, 
in COSEWIC 2007a) and are often known to reuse the same nest site for several successive seasons.  
Peregrine Falcons are often associated with offshore islands and will fly over large expanses of ocean 
in search of food.  Coastal Peregrines in Labrador mostly hunt seabirds like Black Guillemot. At least 
one nest site in Labrador has been occupied (not necessarily continuously) for up to 145 years.  From 
1970 to 2005, the number of nest sites has increased from 2 to 28 (COSEWIC 2007a).  Peregrine 
falcon observations are noted in Figure 4.8.  
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The primary factor causing the decline of Peregrine Falcon populations was reproductive failure 
following exposure to organochlorine pesticides, particularly DDT (COSEWIC 2007a).  The productivity 
for territorial and successful pairs decreased to zero in 1975 in Labrador (including the Labrador Shelf 
SEA Area).  An increasing trend has occurred since the mid-1980s, following the ban on DDT/DDE in 
the 1970s.  Recent declines may be a result of other threats such as human disturbance at nest sites 
(COSEWIC 2007a).  The anatum and tundrius subspecies have been assessed as a single subspecies 
by COSEWIC (2007a).  They are classified as a species of Special Concern as of April 2007.  
However, Falco peregrinus is listed on Schedule 1 as threatened. 

4.2.12 Data Constraints for Species at Risk 

While there are data for all of the SAR species found within the Labrador Shelf SEA Area, there are 
instances where the data is dated or deficient thereby resulting in data constraints.  Data may be more 
prevalent for certain areas allowing generalizations to be made regarding the species and virtually non-
exist for other areas of a species range. In addition, data may be more readily available for a particular 
species and less readily available for others. 

NRC (2003a) indicates that migration routes, breeding grounds and feeding areas are known for 
relatively few marine mammal species.  In order to predict the importance of noise effects on marine 
mammal behaviour, the seasonal and geographic distribution of the marine mammals must be better 
known.  Much of the basic biological and ecological information related to species at risk and marine 
mammals in general is lacking, such as identification of critical habitat, migration patterns, behaviour of 
critical life stages, effects of ongoing human activities on species and their habitat, effects of events 
outside SARA’s geographical jurisdiction and inter-relationships with other species.   

Spawning site characteristics for the spotted and northern wolffish are unknown (KULKA 2004).  It is 
thought that large-scale variation in annual, interannual and decadal temperature and salinity profiles 
may influence recruitment and survival of wolffish.  The thermal and salinity preference of wolffish are 
largely unknown and as such it is difficult to define suitable or critical habitat for these species (Kulka et 
al 2004).  There is little known about the association of wolffish (juvenile and adult stages) to local 
sediment and bottom oceanic conditions (Kulka et al. 2004).  Life history knowledge for wolffish species 
is limited (Kulka et al. 2004).  Demographic data is lacking for wolffish species (Kulka et al. 2004).   

Data on whale reproduction has been derived primarily from animals harvested during whaling 
operations and maybe dated.  There is limited data with respect to the blue whale distributions in the 
North Atlantic (Sears and Calambokidis 2002).  Ship strikes may play an important role in the mortality 
rates of the blue whale but data is limited on direct evidence of ship strike mortalities (Sears and 
Calambokidis 2002).  The impacts of global warming and other broad scale changes in prey 
assemblages are poorly understood but are recognized as having the potential to have profound 
implications on the blue whale (Sears and Calambokidis 2002). 

World population estimates for leatherback turtles are based on nesting beach surveys and as such 
may be subject to a high degree of variability (Atlantic Leatherback Turtle Recovery Team 2006).  
General baseline data regarding abundance and distribution of leatherback turtles in Canadian waters 
is lacking and biased towards areas where fishing activity occur Atlantic Leatherback Turtle Recovery 
Team 2006).  The lack of aerial survey data and fishery bycatch data on leatherbacks in Canadian 
waters means that leatherback population size and trends are not yet determined (Atlantic Leatherback 
Turtle Recovery Team 2006).  Threats to leatherbacks in nesting and feeding habitats are not well 
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understood.  Details on leatherback migrations are limited but ongoing research is currently being 
conducted to provide to fill this data constraint.  Little is known about habitat requirements of post-
hatchlings and juveniles (Atlantic Leatherback Turtle Recovery Team 2006).  Knowledge on habitat 
requirements for leatherbacks is increasing, the  identification of critical habitat for leatherbacks is a 
current constraint (Atlantic Leatherback Turtle Recovery Team 2006).  

The largest data constraint associated with fin whales in the North Atlantic is the uncertainty associated 
with stock structure (North Altantic Marine Mammal Comission (NAMMCO) 2006).  There is limited data 
available on the distribution and migration of fin whales off Newfoundland waters (Hay 1982). There is 
limited data available on ship strike mortality for fin whales.  It is postulated that ship strikes are under 
reported because killed animals will sink when out at sea (COSEWIC 2005a).  Fin whales often occupy 
shelf-break locations that frequently coincide with shipping lanes, which concentrate large vessel traffic. 
In a review of 292 records of ship strikes, Jensen and Silber (2004) reported that fin whales were the 
most commonly struck species.   

There is much research still needed on the Harlequin Duck.  Very little is known of the breeding range 
and size of the population that winters in Greenland and the size of the population that breeds in 
eastern Canada (Robertson and Goudie 1999).  More study is needed to establish the genetic 
relationship between the Greenland and Atlantic seaboard populations (Robertson and Goudie 1999).  
It is still not known where females molt and where young birds are found between the times they leave, 
their breeding streams and arrive at wintering grounds. Juvenile dispersal is also poorly understood 
(Robertson and Goudie 1999).  

Several aspects of the ecology of Barrow’s Goldeneye remain unknown. This is especially true for the 
breeding ecology of the eastern population (Eadie et al. 2000). Nearly all studies of breeding biology 
have been conducted on populations breeding in nest boxes, which can be different from natural 
conditions (Eadie et al. 2000).  Much remains to be discovered about the molting, wintering, fall staging, 
and the juvenile-adult time period of the species (Eadie et al. 2000).  The genetics of the distinct 
populations are also still yet to be established.   

Research needs to be completed on the distribution and abundance of the Peregrine Falcon anatum. 
Much remains to be studied on the morphological variations of the 7 subspecies of Peregrine Falcon 
and on juvenile dispersal, age of first breeding, and survival (White et al. 2002).   

Very little is known about the Eskimo Curlew’s basic biology, breeding biology, or migration (Gill et al. 
1998).  Some knowledge may be inferred from study of museum specimens or similar species, but it is 
unlikely that much will ever be known about Eskimo Curlew unless the species can be confirmed as still 
in existence.   

The distribution and abundance of colonies of the Ivory Gull are still poorly understood and require 
many more aerial surveys (Haney and Macdonald 1995).  Research is also needed on the reproductive 
success, wintering range of juveniles, and survivorship of this species (Haney and Macdonald 1995).  
What is known about the abundance and seasonal use of the Labrador Sea by Ivory Gull is 30 years 
out of date. 

The impacts of climate change and their implications is an evolving area of research and at present is 
an existing data gap.  It will affect all trophic levels in an ecosystem but how is not truly known or 
understood.  The ongoing and developing research will most likely address current data as well as 
provide new insight into high altitude ecosystems. 
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While there are data gaps/constraints, their relation to offshore oil and gas is dependent on the nature 
and timing of the particular activity, and the need to collect additional data will be determined at the 
project-specific environmental assessment stage. 

Project-specific environmental assessments should confirm that data constraints are still relevant and 
have not been addressed or new data constraints identified.   

4.2.13 Planning Implications for Species at Risk 

Project-specific assessments will need to address species at risk. Operators may be required to use 
spatial and temporal mitigations to avoid critical life stages of species at risk.  Critical habitats of 
species at risk are also protected under SARA and are a major component of SARA Recovery 
Strategies and Plans.  Operators will need to ensure that no additional species have been added as 
SARA-Listed species. 

The Harlequin Duck is listed as Vulnerable under the Newfoundland and Labrador Endangered Species 
Act (2002) and as a Species of Special Concern under SARA.  Harlequin Duck has been observed 
within the Labrador Shelf SEA Area, so areas where harlequin duck would be are especially sensitive 
to disturbance.  This species has site fidelity in wintering sites (as well as moulting areas), a period 
when they would be most vulnerable, although there are no indications that Harlequin Duck winters 
along the coast of Labrador as a result of the heavy icing that lasts until late spring (Harlequin Duck do 
overwinter along the southwest coast of Greenland as a result of the ice-free winter conditions due to 
ocean currents).  Harlequin Ducks migrate north through the region until May and are susceptible 
during that time, although males are moving to moulting grounds or staging areas located in the 
Labrador Shelf SEA Area in mid- to late June.  Males often remain at the moulting/staging areas until 
September, when they migrate out either to winter sites in the south or to the north to Greenland.  
Therefore, the males are susceptible in the Labrador Shelf SEA Area through the spring and summer. 
Operators will need to be aware of these constraints associated with harlequin ducks and put into place 
appropriate mitigation measures, where appropriate.  

4.3 Committee on the Status of Endangered Wildlife in Canada Species 

COSEWIC was created in 1977.  The mandate of COSEWIC is to determine the national status of 
Canadian species, subspecies, varieties or other designable units that are suspected of being at risk of 
extinction or extirpation.  The COSEWIC process is based on science along with Aboriginal or 
community knowledge to assess species at risk.   

COSEWIC develops prioritized candidate lists of species needing assessment, manages the production 
of species status reports, and holds meetings at which species are assessed and assigned to risk 
categories.  COSEWIC uses the best available information relevant to assessing a species' risk of 
extinction or extirpation, which it may obtain from any credible source of knowledge of the species and 
its habitat.  The evaluation process is independent and transparent, and the results are reported to 
Canadian Endangered Species Conservation Council (CESCC) and the public. 

COSEWIC's Candidate List is a compilation of species in Canada that have yet to be assessed and are 
suspected of being at some risk for extinction or extirpation thereby indicating those species that have 
priority for assessment.   
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COSEWIC status species that are not SARA-Listed and that may occur in the in the Labrador Shelf 
SEA Area are provided in Table 4.2.   

Table 4-2 Species within the Labrador Shelf Strategic Environmental Assessment Area with 
Committee on the Status of Endangered Wildlife in Canada Designations 

Common Name Scientific Name Range/Population COSEWIC DesignationA 
Birds 

Red Knot  Calidris canutus rufa Canadian Arctic, Atlantic 
flyway Endangered 

Fish 
Atlantic Cod (NL pop’n) Gadus morhua Atlantic Ocean around NL Endangered 
Porbeagle Shark Lamna nasus Altantic Ocean Endangered 
Marine Mammals 
Beluga Whale Delphinapterus leucas Eastern Hudson Bay, 

Ungava Bay, Cumberlnd 
Sound and Eastern Arctic 
Pop’n 

Endangered 

Beluga Whale Delphinapterus leucas Cumberlnd Sound Pop’n Threatened 
Beluga Whale Delphinapterus leucas Western Hudson Bay and 

Eastern High Arctic – Baffin 
Bay Pop’n 

SpecialConcern 

Sowerby’s Beaked Whale Mesoplodon bidens Atlantic Ocean Special Concern 
Harbour Porpoise Phocoena phocoena Northwest Atlantic Special Concern 
Atlantic Walrus Odobenus rosmarus rosmarus Nunavut, Manitoba, 

Ontario, Quebec, New 
Brunswick, Prince Edward 
Island, Nova Scotia, 
Newfoundland and 
Labrador, Arctic Ocean 

Special Concern 

Bowhead Whale Balaena mysticetus Hudson Bay-Foxe Basin 
Pop’n 

Threatened 

Bowhead Whale Balaena mysticetus Davis Strait – Baffin Island 
Pop’n 

Threatened 

A  Species that are listed on SARA Schedule 1 are not repeated on this list, although they would also be included on the 
COSEWIC Lists. 
Source:  COSEWIC 2008. 

An up to date listing and information species with COSEWIC status may be obtained at http://www.  
cosewic.gc.ca/eng/sct5/index_e.cfm. 

4.3.1 Red Knot 

Red Knot (Calidris canutus rufa) was designated as endangered in 2007 by COSEWIC.  It has no 
designation on the SARA but is pending public consultation for addition to Schedule 1. The current 
population size estimate for Calidris canutus rufa is 13,500 to 15,000 adult birds (COSEWIC 2007b). 

The breeding range of the rufa Red Knot is entirely within the central Canadian Arctic; they do not 
breed in the SEA Area.  It overwinters in Tierra del Fuego in South America, and probably passes 
through the SEA Area during fall migration.  Surveys from the wintering grounds suggest that the 
population has decreased by 70 percent since 1982 (COSEWIC 2007b). The decline is thought to be 
attributed to the depletion of horseshoe crab eggs, a critical food source used during northern migration 
(COSEWIC 2007b).  During migration and on wintering areas, knots prefer sandy intertidal marine 
areas for foraging on invertebrates (Harrington 2001). Congregations of Red Knots at traditional staging 
areas during migration make them vulnerable to pollution and loss of migration food (COSEWIC 
2007b).  There are such areas along the Labrador coast, but the migration flyway is known to occur 
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along the Maritime Provinces and Quebec and not as far east as Labrador.  The most important areas 
for rufa knots on migration in eastern Canada are currently along the north shore of the St. Lawrence 
River in Quebec.  It is possible but unlikely that the Red Knot rufa subspecies would use the Labrador 
Shelf SEA Area during migration. (Todd (1963) does mention their presence in the area in small 
numbers.   

4.3.2 Atlantic Cod 

The Atlantic cod (Gadus morhua) occurring within the Labrador Shelf SEA Area are primarily classified 
as the northern cod population (encompassing two stocks 2GH and northern cod 2J3KL).  The northern 
cod stock is distributed east off Newfoundland and Labrador’s east coast from Subdivision 2GH to 
Subdivision 2J3KL (DFO 2007b).  Historically, this stock was highly migratory.  They over-wintered near 
the edge of the Continental Shelf in deep water (greater than 400 m), then migrated to shallow waters 
along the coast and onto the plateau of the Grand Bank in the spring (DFO 2007b).  The current extent 
of migration between the inshore and offshore stocks of 2J3KL is not well understood.  The offshore 
biomass remains low and their current contribution to inshore biomass during summer is unknown 
(DFO 2007b). 

Cod in the Hamilton Bank (2J3K) and Belle Isle Bank (2J3K) migrate inshore from April to June, as well 
as southward as moving landward in a cross-shelf direction (Taggart 1997).  Once reaching the coast 
(July to September), there is a general northward but oscillatory movement before returning to the 
offshore in a cross-shelf direction in September to spawn (Taggart 1997).   

The cod of 2G and 2H overwinter along the continental slopes off Labrador from Saglek Bank to 
Hamilton Bank and migrate during summer to the coastal area of northern and southern Labrador and 
northern Newfoundland (DFO 2006a).   

Tagging experiments have shown that the Northern cod stock is relatively isolated from adjacent stocks 
in divisions 3Pn4RS, 4TVn, and 3Ps.  However, the stock does occasionally mix in the Northwest Gulf 
with 4TVn cod, and in the Strait of Belle Isle with 3Pn4RS cod.  It was also shown that a limited number 
of cod from the 3Pn4RS stock will migrate along the south coast of Newfoundland and mix with the 3KL 
stock (Yvelin et al. 2005).  Tagging studies have shown that fish in the Hamilton Bank and Belle Isle 
Bank intermingle during the offshore spawning period (Taggart 1997). 

Cod spawn in waters from a variety of depths (Smedbol and Wroblewski 1997; Hutchings et al. 1993).  
Atlantic cod in Canadian waters are known to spawn extensively throughout the inshore, nearshore, 
and offshore waters (Hutchings et al. 1993; Morgan and Trippel 1996).  Although cod spawning 
appears to be associated with the bottom (Morgan and Trippel 1996; Hutchings et al. 1999), this may 
have more to do with the cod mating system rather than any physical requirements for the offspring, 
given that cod, neither build egg nests nor provide parental care.  One factor that may be a 
consideration is the presence of physical oceanographic features (e.g., water currents) that would serve 
to entrain the buoyant eggs and prevent them from being dispersed to waters poorly suited to larval 
cod.  Atlantic cod are batch spawners with 5 to 25 percent of a female's egg complement is released at 
any given time during her 3- to 6-week spawning period (Chambers and Waiwood 1996; Kjesbu et al. 
1996).  Reproduction in Atlantic cod involves a complex repertoire of behaviours within and between 
sexes (Brawn 1961; Hutchings et al. 1999). Spawning male cod appear to establish a dominance 
hierarchy, with rank determined by aggressive interactions, particularly chases of one male by another,  
and possibly by body size, larger individuals often being dominant over smaller individuals. 
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Recent studies have shown that successful reproduction involved complex behaviour between the 
sexes.  Sound production by males has been shown to occur most frequently during the peak spawning 
period (Rowe and Hutchings 2006).  It is believed that sound communication is an important measure 
by which females discriminate between males from different cod populations, and that the chorus of 
sounds produced by large aggregations of males may serve as a long-range signal to attract females to 
the spawning area (Nordeide and Kjellsby 1999, in Rowe and Hutchings 2006).   

Cod off Labrador and northern Newfoundland spawn from March to May along the outer slopes of the 
Continental Shelf, in depths from 10 to hundreds of metres (Smedbol and Wroblewski 1997; Brander 
1994; Morgan et al. 1997) and at bottom temperatures of approximately 2.5 to 4°C (DFO 2006a).  
Female cod 80 cm long produce approximately two million eggs.  However, only approximately one egg 
per million becomes a mature cod (DFO 2006a).  The eggs are 1 to 2 mm in diameter, spherical, 
transparent, buoyant and pelagic.  After extrusion and fertilization, the eggs slowly rise, remaining at or 
near the surface through incubation.  Those spawned on Hamilton Bank in March-April hatch after 
approximately 40 days at temperatures between -1oC and 1oC (Scott and Scott 1988).  Hatching occurs 
when the larvae are 3.3 to 5.7 mm in length.  They remain pelagic but move deeper as they grow.  
When they are 27 to 50 mm in length, they descend to the seabed (Scott and Scott 1988; Lough 2004). 

Distribution of the cod changes with age with the major nursery being shallow water along the coast of 
southern Labrador and eastern Newfoundland.  For coastal areas, young of the year are mainly 
inshore, with year 1 cod starting to appear offshore.  By age, 3 and 4 they have a distribution 
overlapping with older fish (Lilly and Murphy 2004).   

As juveniles, cod associate with complex habitats, such as boulders/large rock, cobble, macroalgae 
and eelgrass, for protection from predators, such as larger conspecifics and other piscivorous fish as 
well as seabirds (Laurel et al. 2003a).  Structurally complex habitats impair the visual and swimming 
capabilities of predators, which in turn can reduce the effectiveness of encountering, attacking and 
capturing prey ( Laurel et al. 2003a).  Shallow water depths (<5 m) and a strong attraction to features 
on most substrata, except sand, afford settled juveniles an environment conductive to growth and 
survival (Tupper and Boutilier 1995a; Grant and Brown 1998b).  Juvenile cod appeared to differentiate 
between habitats of varying quality and preferentially occupied eelgrass areas where growth and 
survival were potentially highest (Laurel et al 2003b). 

Young cod fry feed mainly on copepods, amphipods, and other small crustaceans.  Juveniles feed 
mainly on shrimp, amphipods, euphausiids and fish and shellfish larvae.  Adult cod feed mainly on 
capelin (Mallotus villosus), herring, sand Lance (Ammodytes spp.), flounders, young Greenland halibut, 
crabs, shrimp, brittlestars, comb jellies, and a host of other species of fish and shellfish (DFO 2006a).   

Atlantic cod were assessed by COSEWIC as endangered in May 2005 but were not added to SARAs 
Legal list (COSEWIC 2006b).  They are on Schedule 3 of SARA as a Species of Special Concern (SAR 
2006).  The primary limiting factor and threat to the Atlantic cod population is population depletion due 
to resource over-exploitation (Smedbol et al. 2002).  Limiting factors to the recovery of Atlantic cod 
south of Cape Chidley, Labrador, include collapsed age structure, reduced area occupied by spawners; 
below-average recruitment rate for some areas; higher-than-expected natural mortality of adults in 
some parts of the range of each population; and decline in individual growth rate in some areas within 
each population (COSEWIC 2003a).  
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4.3.3 Porbeagle Shark 

Porbeagle (Lamna nasus) is a large cold-water pelagic shark distributed in the western Atlantic from 
Greenland to Bermuda (COSEWIC 2004a), including all the waters off Newfoundland and Labrador.  It 
occurs from surface waters to depths of 200 m preferring temperatures between 1°C to 18°C (Grimm et 
al 2004).  It is an endothermic species (National Oceanic and Atmospheric Administration (NOAA) 
2007), with a heat-regulating mechanism that raises its body temperature 2.7°C to 8.3°C above its 
surroundings.  This allows it be active and strong in cooler waters (Campana 2007).  Mating occurs 
annually from September through November and live birth occurs eight to nine months later, with an 
average litter size of four (Jensen et al. 2002).  Porbeagle has an estimated lifespan of 25 to 46 years 
and a generation time, the mean age of female parents, of 18 years (Campana et al. 1999; Natanson et 
al. 2002, in COSEWIC 2004a).   

Porbeagle diet consists of herring, lancet fish (Alepisaurus spp.), mackerel (Scomber scombrus), cod, 
redfish, haddock, squid and shellfish (Campana 2007).   

Abundance of porbeagle has declined greatly since it was targeted commercially in the 1990s after an 
earlier collapse and partial recovery (COSEWIC 2004a).  Its life history characteristics, including late 
maturity and low fecundity, make this species vulnerable to overexploitation (COSEWIC 2004a).  Prior 
to 1991, the most abundant age-class off southern Newfoundland in the fall months was 10 to 15 years 
old.  This is consistent with the use of the area as a mating ground.  Between 1998 and 2000, the most 
abundant age classes in this area were less than age 3 (Campana et al. 2002). 

Porbeagle were assessed as endangered by COSEWIC in 2004 (COSEWIC 2004a).  The primary 
limiting factor and threat to the porbeagle shark population is population depletion due to resource over-
exploitation (COSEWIC 2004a).  Other limiting factors are its low productivity and related limited 
capacity for recovery (COSEWIC 2004a). 

4.3.4 Roughhead Grenadier 

Roughhead grenadier (Macrourus berglax) is abundant throughout the North Atlantic, and can be 
located on both the shelf and continental slope (González-Costas and Murua 2007).  In the Northwest 
Atlantic, it shows a continuous distribution along the slope of the Continental Shelf from the Davis Strait 
to the southern Grand Bank (COSEWIC 2007c).  It is commonly found between depths of 800 to 1,500 
m but can be found at depths of 2,700 m, preferring temperatures of -0.5°C to 5.4oC (González-Costas 
and Murua 2007). 

Biology and population dynamics are not well understood for roughhead grenadier (González-Costas 
and Murua 2007).  Spawning is thought to take place between late winter and early summer, and there 
is evidence of a prolonged reproductive period that could extend over an entire year (FAO 2007a; 
COSEWIC 2007c).  Age determination studies have shown the life span to be at least 25 years (FAO 
2007a); however, growth trajectories of male and females differ, with males growing slower than 
females from 9 to 10 years old (González-Costas and Murua 2007).  They are non-specialist predators 
with food type being directly dependent on the size of the fish (COSEWIC 2007c).  Diet for small fish is 
predominately comprised of amphipods; however, polychaetes, crustaceans, bivalves, echinoderms 
and ctenophores are also important (FAO 2007a; COSEWIC 2007c).  Large roughhead grenadier feed 
on active benthopelagic organisms such as larger bivalves, shrimp, squid and small fish (COSEWIC 
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2007c).  Conversely, due to their slow movements, they are potentially easy prey for larger predatory 
fish and have been found in the stomachs of cod (COSEWIC 2007c). 

Roughhead grenadier has been listed as a species of Special Concern by COSEWIC in April 2007 
(COSEWIC 2007c).  Limiting factors are susceptibility to resource exploitation as result life history 
characteristics such as long life, late maturity, slow growth rates, low fecundity, and long population 
turnover (COSEWIC 2007c). 

4.3.5 Beluga Whale 

Beluga whales (Delphinapterus leucas) are circumpolar and found in Alaskan, Canadian, Greenlandic, 
Norwegian and Russian waters.  Prior to the 1950s, belugas were common along the northern 
Labrador coast in summer, More recently, beluga sightings in this area have become rare and the 
Labrador Inuit Association only receives reports of approximately a dozen sightings per year 
(COSEWIC 2004b).  It is thought that based upon the geographic proximity of Labrador to Ungava Bay, 
these belugas may have had affinities with the Ungava Bay population (modelled to be less than 200 
animals (DFO 2005a)), as well as the Eastern Hudson Bay population (modelled to be approximately 
3,100 animals (DFO 2005a)). It is also possible that there are whales from the Cumberland Sound 
population (modelled to be approximately 2,000 animals (DFO 2005a) or even Western Hudson Bay. 

Beluga whale habitat varies seasonally.  In late spring, as the fast-ice breaks up, beluga whales mass 
along the ice edges and penetrate the leads, which provide access into the ice-covered areas 
(COSEWIC 2004b).  Belugas often appear in their traditional river estuaries that have become ice-free, 
several weeks before sea ice, outside these bays, has completely broken up.  During the summer, 
belugas are found in relatively shallow water along the coastlines (COSEWIC 2004b; DFO 2005a).  
During this period, belugas will frequent specific river estuaries and glacier fronts (COSEWIC 2004b). 

Female belugas mature between four to seven years, while males mature between six to seven years 
(COSEWIC 2004b).  Mating occurs during late winter to early spring peaking before mid-April, with 
gestation lasting between 12.8 to 14.5 months (COSEWIC 2004b).  It is assumed that calving is in mid-
summer, probably spread out from June to August, peaking in mid-June to early July (COSEWIC 
2004b; DFO 2005a).   

Belugas have a diverse diet based on seasonal variability, consisting of fish such as capelin, Arctic cod 
(Boreogadus saida) and herring, as well as invertebrates such as shrimp, squid and marine worms 
(Gregr et al. 2006).   

Belugas are vulnerable to predation, over-hunting, and other anthropogenic threats as the result of their 
strong philopatry to summer estuarine habitat.  Belugas occupy these estuarine sites to moult, avoid 
predation and feed (COSEWIC 2004b).  In the autumn, belugas leave the estuarine habitat to migrate 
long distances to their winter habitats.  These winter habitats are shared by more than one population 
(beluga populations are generally based on summer distributions (DFO 2005a)), but details of 
behaviour and distribution are lacking from this time of year (COSEWIC 2004b). 

Beluga whales are classified as endangered by COSEWIC (2004b).  Limiting factors include natural 
mortality from killer whales and polar bears, ice entrapment, human hunting, disturbances due to 
anthropogenic noise, pollution and loss of habitat.   
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4.3.6 Sowerby’s Beaked Whale 

Sowerby’s beaked whales (Mesoplodon bidens) are endemic to the North Atlantic.  The distribution, 
abundance and biology of this species are generally not well described.  It has been designated a 
species of concern by COSEWIC and “Data Deficient” by the International Union for the Conservation 
of Nature and Natural Resources (IUCN).   

It is believed that the range of this whale is limited to the North Atlantic, with strandings and sightings 
occurring in Canada off Newfoundland, Labrador and less commonly off Nova Scotia.  The northern 
limit of confirmed sightings and strandings in Canadian waters is Notre Dame, Newfoundland, however 
it is expected this species extended further north into the Labrador Shelf SEA Area.  It is speculated 
that mesoplodonts sighted in Davis Strait during the summer of 2003 were probably Sowerby’s beaked 
whales (COSEWIC 2006c).  The southern Canadian limit is the Canadian-US border at Georges Bank, 
as this population is believed to extend into the US.  However, the southern limit outside of Canada is 
unclear.  These distributions are based on very limited data, as confirmed sightings are rare due to this 
species being difficult to distinguish from other beaked whales (COSEWIC 2006c).  What is known 
about the distribution of this species is based on strandings and opportunistic sightings (MacLeod et 
al. 2006). 

The habitat is believed to be deep water, as whales are generally sighted at the Continental Shelf and 
slopes.  Nearshore sightings are much rarer.  Stomach content analysis of stranded specimens 
supports this habitat hypothesis as mid- and deep-water fish and offshore squid compose the majority 
of the diet.  The social structure and reproductive behaviour is unknown.  There is no estimate of 
population size (COSEWIC 2006c).   

It belongs to the least known groups of whales, the Ziphiidae.  This taxon has been shown to be very 
sensitive to acoustic pollution (COSEWIC 2006c).  Sowerby’s Beaked Whales are classified as special 
concern by COSEWIC (2006c).  This species has significant data constraints associated with it and 
limiting factors are thought to be similar to other marine mammals.  It is known that beaked whales in 
general are sensitive to acoustical pollution and this may be a major limiting factor (COSEWIC 2006c). 

4.3.7 Harbour Porpoise 

There are three sub-populations of harbour porpoise (Phocoena phocoena) in Atlantic Canadian 
waters; Newfoundland and Labrador, Gulf of St. Lawrence and the Bay of Fundy-Gulf of Maine 
population.  Combined, the sub-populations total over 50,000 mature individuals (COSWEIC 2003d, 
2006b).  COSEWIC (2006b) provides estimates of 89,000 all-age individuals in the Bay of Fundy/Gulf 
of Maine in 1999 and greater than 22,000 in the Gulf of St. Lawrence in the 1990s.  Harbour porpoise 
are most commonly found over continental shelves, frequenting bays and harbours.  Although no 
harbour porpoise surveys have been conducted in Labrador, by-catch and incidental observation data 
suggest that they occur in southern Labrador as far north as Nain (COSEWIC 2003b).   

It is assumed that harbour porpoise winter along the coast of the US, as far south as North Carolina, 
but very little is known about the movements of the Newfoundland and Labrador and Gulf of St. 
Lawrence sub-populations (COSEWIC 2003b).  Harbour porpoise presumably move through the Cabot 
Strait during fall and return in the spring.  Based on nearshore fishery by-catch, harbour porpoise may 
occur within the SEA Area during spring, summer and fall (Lawson and McQuinn 2004).   
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Atlantic harbour porpoise are primarily fish eaters, consuming mainly cod, herring, capelin and sand 
Lance.  Squid are also eaten in Newfoundland waters.  Unlike other marine mammals, groups of 
harbour porpoise are not formed to increase feeding efficiency, since they feed individually on small 
schooling fish and squid (Read 1999).   

Harbour porpoise is currently not listed under SARA and is undergoing further assessment by 
COSEWIC for addition to Schedule 1 of SARA as threatened.  COSEWIC has assessed the harbour 
porpoise as a species of special concern (COSEWIC 2006d).  Limiting factors for this species include 
gear entanglement and bycatch, hunting, anthropogenic noise disturbances and habitat degradation. 

4.3.8 Walrus 

The walrus (Odobenus rosmarus rosmarus) is a large marine mammal with front and hind limbs that 
have developed into flippers supporting it in an upright position.  The walrus can be distinguished from 
other species of marine mammals by its tusks, which are long upper  canines, and by its moustache of 
quill-like whiskers.  The walrus has a discontinuous circumpolar Arctic and sub-Arctic distribution with 
distinct Atlantic and Pacific subspecies (Fay 1985; Cronin et al. 1994).  There are considered to be two 
populations, one east of Greenland and in Western Greenland and Canada (Stewart 2002) In Canada, 
the Atlantic walrus ranges from Bathurst and Prince of Wales islands eastward to Davis Strait and from 
James Bay north to Kane Basin (COSEWIC 2006e).  Walruses are rare south of the Hebron–Okak Bay 
(57°28'N, 62°20' W) area of the Labrador coast (Mercer 1967; Born et al. 1995) but a few have been 
sighted south to Nova Scotia over the past decade (Kingsley 1998; Camus 2003; Richer 2003). 

Atlantic walruses occupied an limited ecological niche consisting of large areas of shallow water (100 m 
or less) with bottom substrates supporting a productive bivalve community, open water over these 
feeding areas, with suitable ice or land nearby upon which to haul out (COSEWIC 2006e, Stewart 
2002).  All walrus haul out to ice or land throughout the year and show a high fidelity (most notable 
among females and young) to haul out sites and feeding areas (Stewart 2002).  The main prey for 
walrus is bivalve mollusks and other invertebrates (Stewart 2002).  It has been noted that walrus may 
eat seals when they do not have access to shallow water (Stewart 2002).   

The mating season is January to April with implantation occurring in late June to early July (Stewart 
2002).  Males compete for  and defend access to females for periods up to five days.  Calving occurs in 
May-June of subsequent year (Stewart 2002).  The calving interval is general three years with an 
overall pregnancy rate of 33 to 35 percent.  First ovulation varies from five to seven years in Foxe Basin 
to 6 to 10 years in Greenland (Stewart 2002).   

Five stocks ranging from Nova Scotia to the high Arctic are recognized for management purposes 
(primarily related to hunting) based on geographical distributions, genetics and lead isotope data.  The 
stocks are the South and East Hudson Bay stock, Northern Hudson Bay-Davis Strait stock, Foxe Basin 
stock, Baffin Bay (High Arctic) stock, and the Nova Scotia–Newfoundland–Gulf of St Lawrence 
(Maritime) stock. The data regarding stock estimates is dated or insufficient to estimate population 
status, index estimate have broad confidence intervals and cannot be corrected for submerged animals 
or haul out dynamics (Stewart 2002).  Nevertheless, the South and East Hudson Bay stock was 
estimated at 500 in 1995 (COSEWIC 2006e) and current estimates are a few hundred (Stewart 2002); 
the Northern Hudson Bay-Davis Strait stock was estimated at 5500 in 1995; the Foxe Basin stock was 
estimated at 5500 in 1989; the Baffin Bay (High Arctic) stock was estimated at 1,700 to -2,000; and the 
Nova Scotia-Newfoundland-Gulf of St. Lawrence stock (Northwest Atlantic or Maritime stock depending 
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upon literature source) were heavily harvested particularly during the 17th and 18th centuries 
extirpating this stock (COSEWIC 2006e; Stewart 2002). Occasional recent sightings with respect to the 
Nova Scotia-Newfoundland-Gulf of St. Lawrence (Northwest Atlantic or Maritime) Stock are not 
considered a sign of its re-establishment.  Based on current knowledge of stock size, it is suggested 
that only large changes in stocks sizes would be detectable (Stewart 2002).   

The Northern Hudson Bay–Davis Strait Stock which includes walrus found in the northern Labrador 
Shelf SEA Area is distributed over an area of about 385,000 km2, from Arviat on the west coast of 
Hudson Bay north and east through Hudson Strait to Clyde River on the east coast of Baffin Island 
(Richard and Campbell 1988; Stewart 2002).  Distinctions between the difference walrus stocks are 
based on basis of geographical distributions, changes in abundance, genetic, and lead isotope ratios 
(Outridge and Stewart 1999; Outridge et al. 2003; Stewart 2002).  Separation of the Northern Hudson 
Bay-Hudson Strait stock from the Baffin Bay stock has been inferred mostly from information on walrus 
distribution and movements (COSEWIC 2006e).  These four stocks actually may be complexes 
(Stewart 2002) The amount of exchange between the Northern Hudson Bay-Davis Strait and Central 
West Greenland stocks is unknown (COSEWIC 2006d). 

The limited ecology niche, restricted seasonal distribution, size and cultural significance have resulted 
in walrus being vulnerable to exploitation pressures and sensitive to environmental changes.  Presently, 
hunting is the main threat to walrus.  Other threats include contaminant uptake, industrial development, 
noise disturbance, and climate change. Climate change may affect walruses most by exposing them to 
increased hunting pressure (Stewart 2002).  

The Atlantic walrus had been treated as two separate populations, the Eastern Arctic Population (Not at 
Risk) and the Northwest Atlantic population (Extirpated).  In April 2006, the Atlantic walrus in Canadian 
waters was reassessed as a single species and was classified as special concern by COSEWIC 
(2006e).  However, the Northwest Atlantic Population is listed on Schedule 1 of SARA as extirpated 
and as such, a recovery strategy was developed for that population.   

4.3.9 Bowhead Whale 

Bowhead whales (Balaena mysticetus) are distributed throughout most of their known historic range 
except for the Strait of Belle Isle area and presumably throughout the Labrador Sea where they are not 
regularly observed (DFO 2006b).  Occasionally, dead bowheads have washed up along the 
Newfoundland and Labrador coast in recent years and likely would have died nearby rather than being 
carried down from the Arctic. Evidence suggests that they get occasional juvenile stragglers but there 
are no common sightings of bowheads in this area now (DFO 2006b).  The bowhead whale has a 
nearly circumpolar distribution in the Northern Hemisphere.  Bowheads occur in marine waters and in 
conditions ranging from open water to thick, extensive (but unconsolidated) pack ice. They are able to 
break thick ice (over 20 cm) to breathe and can navigate under extensive ice fields (George et al. 
1989).  

Five populations have been identified, based mostly on physical barriers to their movement (COSEWIC 
2005b).  Three of these populations inhabit Canadian waters; however, the Davis Strait Baffin Island 
Population is most likely to have individuals that may frequent habitat near the Labrador Shelf.  All 
populations were depleted in the early twentieth century due to commercial whaling and estimates of 
the eastern Canadian Arctic populations now range between 2,611 to 9,633.   
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Once bowheads arrive on their summering grounds, their primary activity is feeding (Thomas 1999). 
Thus, habitat requirements during this time would depend on the distribution of their primary food 
source (zooplankton), primarily on euphausiids, copepods, or benthic invertebrates.  Their Arctic 
environment has led to unique adaptations, such as increased longevity and late maturity, energy 
storage capability, and a sophisticated acoustic sense for ice navigation and long range communication 
(COSEWIC 2005b).   

Bowheads are slow swimmers, averaging speeds of 4.50 ± 1.22 km/h during their fall migration and 
approximately 4.0 km/h (COSEWIC 2005b) during their spring migration. Bowheads are among the 
more vocal of baleen whales (Clark and Johnson 1984) and it has been suggested that calls may 
function to maintain social cohesion of groups and monitor changes in ice conditions (COSEWIC 
2005b). Bowheads may use the reverberations of their calls off the undersides of ice floes to help them 
orient and navigate (Ellison et al. 1987; George et al. 1989). 

Both eastern Canadian Arctic bowhead whale populations have been designated as threatened by 
COSEWIC (COSEWIC 2005b).  Recent satellite tag evidence suggests that the Hudson Bay and the 
Davis Strait Baffin Island populations may constitute a single stock (Dueck et al. 2006).  Threats and 
limiting factors to the population include predation, illegal hunting, ice strandings, noise and ship 
collisions (COSEWIC 2005b).  The killer whale is the only known predator of bowhead whales.  
Bowhead whales are particularly sensitive to anthropogenic noise, and diving and avoidance behaviour 
have been observed after exposure to aircraft, drillships and seismic vessels (COSEWIC 2005b). 

4.3.10 Data Constraints for COSEWIC Status Species 

While there are data for all the of the COSEWIC species, there are instances where the data is dated or 
deficient thereby resulting in data constraints.  Data may be more prevalent for certain areas allowing 
for generalizations to be made regarding the species and virtually non-exist for other areas of a species 
range.  Furthermore, data may be more readily available for a particular species and less readily 
available for others. 

There is a lack of information to evaluate the effects of trawling on the quantity and quality of 
juvenile cod habitat.  It is postulated that as a result of fishing activity there is less habitat available 
today than decades ago in some parts of the range of this species (COSEWIC 2003a).  There 
remain data constraints in our knowledge of many of the most basic elements of the biology and 
ecology of Atlantic cod despite the significant amount of information and knowledge collected to 
date. There are data constraints associated with the understanding of population growth rates, 
particularly the slower than expected growth rates currently observed. There is considerable data 
constraints in capelin estimates and it is difficult to assess the degree to which capelin may or may not 
be limiting the recovery of cod in the Newfoundland & Labrador population. Nonetheless, it has been 
hypothesized that one of the primary sources of food for adult cod in the Newfoundland & Labrador 
population, capelin may be limiting in northern areas (Rose and O'Driscoll 2002), thus affecting 
recovery.   

There are data constraints associated with population estimates for the porbeagle shark that may be 
resulting in uncertainties in the estimates of the population size (COSWIC 2004a).  There is data 
constraints associated with the selectivity of the bycatch fishery and this would influence recovery 
trajectories.   
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There are data constraints associated with the extent to which declines in survey catch rates for 
roughhead grenadier reflect declines in the population (COSEWIC 2007c).   

While much information is known about beluga whales, there are several data constraints with respect 
to their life history and ecology.  It has been postulated that belugas may be moulting (St. Aubin et al. 
1990), feeding, and avoiding predation (COSEWIC 2004b) during summer aggregation.  Winter habitat, 
food and feeding strategies, behavioral activities and distribution are relatively unknown (COSEWIC 
2004b).  The peak calving time has not been established and is thought to occur during spring 
migrations (Beland et al. 1990).  There is limited information on the breeding behavior of belugas and 
much that is known comes from traditional knowledge, which varies considerably (COSEWIC 2004b).  
The demographics of the belugas suffer from uncertainties associated with the data collection methods 
and its inherent bias (data is obtained from hunted belugas).  The actual number of beluga populations 
and/or complexes may be greater than previous thought based on new data ( COSEWIC 2004b).  
Cause and rates of natural morality in arctic mammals are hard to document and quantify since their 
habitat and range is not necessarily near human population centres and carcasses are rarely found 
(COSEWIC 2004b).  The data for some populations of belugas are more complete than others with 
focused research being conducted.  Population estimates are available with some being dated 
(COSEWIC 2004b) or having large uncertainties associated them due to sampling technique and data 
interpretation challenges (such as correcting for submerged animals). 

Sowerby’s beaked whale is a species for which significant data constraints exist as in reality very little is 
known or understood about this species.  The data constraints for this species include little or no 
understanding of annual movement and site fidelity, distribution, habitat, biology and life history, social 
structure, and predation.  There are no population estimates in Canadian waters and as such, there is 
no information on population trends (COSEWIC 2006c).  These species are a deep-water species living 
primarily offshore and their habitat contributes to the overall data constraints associated with this 
species.   

Much of the data and information on harbor porpoise is from relatively well-studied subpopulation in the 
Bay of Fundy and Gulf of Maine (COSEWIC 2006d).  The Newfoundland and Labrador subspecies has 
had minimal studies and as such, there are data constraints in most areas of their life history and 
ecology.  These data constraints include no population estimates for eastern Canada including the 
Newfoundland and Labrador Subpopulation, distribution information that is available is restricted to 
summer months, no quantitative estimates of trends, no estimates of survival rates or mortalities, 
limited information on movements for the Newfoundland and Labrador subpopulation, and limited 
information is available on behavior of this species (COSEWIC 2006d). 

The data constraints for walrus include limited understanding of stock delineation to a few areas 
(Stewart 2002).  Genetic studies are underway and a new technique using isotopes from walrus teeth 
are assisting in strength understanding of stock delineation.  There are no recent stock estimates for 
walrus in Canada (Stewart 2002).  Information collected from various data sources including other 
estimates, counts, and distribution changes suggest walrus numbers have declined but the declines 
cannot be quantified.  Although resource users indicate increases in some communities, there are no 
data to assess recent trends (Stewart 2002).  There is limited data on natural mortality, reproduction 
rates, maturation, or reproductive life spans.  The data that is currently available is limited in 
geographical and temporal scope (Stewart 2002).  Published harvest statistics are incomplete, using 
averages and individual reports have a high degree of uncertainty associated with them (Stewart 2002).  
The data on struck-and-loss rates are limited to a few hunting situations although losses vary with 
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locale, season, habitat, weather and hunter experience.  There is limited information with respect to the 
walrus relationship to environmental factors such as climate change, ice, food sources and supply, as 
well as intra-species interactions (Stewart 2002).  The species’ susceptibility to disease is unknown. 

The life history characteristics of the bowhead whale for the eastern arctic (Hudson Bay-Foxe Harbour 
and Davis Strait-Baffin Bay Populations) is limited or non-existent (DFO 2006b).  Most data on 
reproduction and life history parameters comes from the Bering-Chukchi-Beaufort (western Arctic) 
population (DFO 2006b).  There is no information  on body condition and size at age for the eastern 
arctic (DFO 2006b).  There is no contaminant or disease information available for the eastern Arctic 
population. 

While there are data gaps/constraints, their relation to offshore oil and gas is dependent on the nature 
and timing of the particular activity, and the need to collect additional data will be determined at the 
project-specific environmental assessment stage. 

Project-specific environmental assessments should confirm that data constraints are still relevant and 
have not been addressed or new data constraints identified. 

4.3.11 Planning implications for COSEWIC Species 

Project-specific assessments will need to COSEWIC species. Operators may be required to use spatial 
and temporal mitigations to avoid critical life stages of COSEWIC.  It will be important to check if new 
species have had an amended COSEWIC status or if a COSEWIC species has become SARA-Listed. 

4.4 Macrophytic Algal Communities 

Much of Labrador’s coast is fully exposed and subject to high wave action and frequent ice scouring 
and as such, does not support abundant or diverse algal populations.  Conversely, protected shallows 
and moderately exposed areas along the coast that supports plant life lacks diversity.  The appearance 
of the Labrador coast is very different from other regions of northeastern North America.  In Wilce 
(1959), northern Labrador is described as subarctic, being environmentally distinct with characteristic 
fauna.  The Labrador Shelf SEA Area is mainly characterized by highly exposed areas consisting of 
cliffs with a gentle sloping shelf rock or boulder base.  The surface is highly worn by abrasion from ice 
and smaller rocks carried by waves.  The lack of crevices prevents algal spores from staying on the 
substrate surface and as a result, the surface remains void of most plant life (Wilce 1959). 

Macrophytic Algae (both littoral and sublittoral) are an integral part of the Labrador Shelf SEA Area 
Ecosystem in that decomposing macrophytes provide food to herbivores at a time when phytoplankton 
is low (South et al. 1979).  In addition, macrophytes provide substrate for a number of benthic 
invertebrates and used for grazing by herbivores.  The greatest increase in macrophyte production 
occurs in the summer with the standing stock reaching its maximum in early October (Wilce 1959).   

4.4.1 Littoral Community 

The composition of the intertidal community is dictated by the substrate type.  Shorelines with a range 
of substrate size classes will have more diverse invertebrate communities because they provide shelter 
and anchorage.  The frequency of sea ice along the Labrador coast can prevent proliferation and 
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growth of algae in the intertidal zone and result in weak zonation.  Biomass of rockweeds, kelp, 
mussels and periwinkles are lower here as compared to more southern shorelines.   

Fjords within the Labrador Shelf SEA Area shelter some intertidal communities from wind and wave 
exposure.  In these protected areas, usually at the innermost parts of bays and fjords, there is 
substantial heath vegetation immediately above the high water level.  Algal communities in this zone 
must be tolerant of salinity changes and long periods of submersion (Wilce 1959).  Saglek Bay is an 
example of a moderately exposed area in the Labrador Shelf SEA Area.  Algal communities are more 
abundant and diverse in these areas, as the substrate is suitable for algal attachment.  Common 
species include Chordarians (Chordiara flagelliformis), green algae (e.g., Prasiola crispa) and crustose 
lichens (e.g., Haematoma ventosum and Umbilicaria sp.).  In highly exposed areas there is little or no 
growth.  Species such as Prasiola (green algae) and Calothrix (black algae) and a brown filamentous 
species may form belts on the rock faces in areas with minimal shelter or crevices.  As exposure 
increases these bands become narrower and higher on the shore resulting in areas of large bare rock.  
Chordaria is associated in these areas as well (Wilce 1959).  Mud flats in coastal Labrador occur at the 
heads of bays and fjords near the entrances of freshwater steams.  They have low species diversity but 
species may be present in high abundance.  The main species in mudflats consist of Vaucheria sp.  
and various blue-green algae species.  Together they form a dense turf that appears dark green to 
black and is very slippery (Wilce 1959).  A generalized algal zonation is provided in Table 4.3, from the 
intertidal to the subtidal, compared by degree of exposure. 

4.4.2 Sublittoral Community 

Benthic algal communities provide a more stable, year-round source of food for invertebrates and fish 
when phytoplankton productivity is low (VBNC 1997).  In the fall and winter, most intertidal vegetation 
dies and the resulting decomposing matter becomes food for many herbivores (e.g., sea urchins 
(Strongylocentrotus droebachiensis) and filter feeders (e.g., blue mussels (Mytilus edulis) (VBNC 
1997).   

Algal growth in the Labrador Shelf SEA Area is mainly concentrated in the sublittoral region and is 
dominated by Fucaceae, Laminariaceae and Corallinaceae, the bulk of which is unevenly distributed 
throughout the lower portion of the zone.  Growth is typically restricted to depths greater than 9 m 
(Wilce 1959) because of sea ice movement and the influx of fresh water from melting ice. 

In calm areas, large populations of Halosaccion, Fucus and Rhodymenia can be found.  In moderately 
sheltered areas, under-vegetation (primarily small algae) can be dwarfed by larger flora such as 
Laminariaceae kelp beds, with Laminaria longicruris being the dominant species (Wilce 1959).  More 
turbulent areas with a rock substrate consist mainly of coralline algae (Lithothamnion sp.) and long, 
narrow robust kelps (Wilce 1959). 

Highly productive kelp beds are found scattered throughout the coastal archipelago where they are 
sheltered from ice scour by irregular bathymetry.  These make a significant contribution to primary 
production in the coastal areas of the Labrador Shelf.  Although the sessile community has been 
documented qualitatively (Petro Canada 1982), it has not been assessed quantitatively.   
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Table 4-3 General Algal in Intertidal and Subtidal Areas in Coastal Labrador 
Typical Algal Species by Degree of Exposure Zone Sheltered Moderate High 

Ulothrix flacca Umbilicaria sp. Chaetomorpha melagonium 
Enteromorpha intestinalis Prasiola crispa Spongomorpha arcta 
Monostroma fuscum Urococcus foslieanus Pylaiella littoralis 
Prasiola crispa Calothrix scopulorum Sphacelaria arctica 
Pylaiella littoralis Enteromorpha micrococca  Ahnfeltia plicata 
Ralfsia fungiformis Ulothrix flacca Phycodrys rubens 
Eudesme virescens Rhodochorton purpureum Polysiphonia arctica 
Petalonia fascia Various Fucus sp. Polysiphonia ureceolata 
Dictyosiphon foeniculaceus   Rhodomela confervoides 
Chorda tomentosa     
Chorda filum     
Ascophyllum nodosum     
Fucus distichus distichus     

Littoral 

Fucus distichus evanescens     
Chordaria flagelliformis Enteromorpha compressa Alaria grandifolia 
Dictyosiphon foeniculaceus Chaetomorpha melagonium Agarum cribrosum 
Rhodomela confervoides Spongomorpha lanosa Laminaria groenlandica 
Pylaiella littoralis Spongomorpha arcta Laminaria nigripes 
Chorda tomentosa Chaetopteris plumosa Laminaria solidungula 
Monostroma fuscum Sphacelaria arctica   
Ectocarpus confervoides Lithoderma extensum   
Elachistea fucicola Elachistea fucicola   
Hildenbrandia prototypes Desmarestia aculeata   
Lithothamnion sp. Isthmoplea sphaerospora   
  Stictyosiphon tortilis   
  Delamarea attenuata   
  Monostroma fuscum   
  Ployides caprinus   
  Euthora cristata   
  Rhodophyllis dichotoma   
  Ahnfeltia plicata   
  Antithamnion boreale   
  Ptiolota serrata   
  Phycodrys rubens   
  Odonthalia dentata   
  Polysiphonia arctica   

Sublittoral 

  Rhodomela confervoides   
Source: Wilce 1959. 
Note: Not an exhaustive list. 

4.4.3 Data Constraints for Macrophytic Algal Communities 

A considerable amount of macrophytic algal community distribution data is based on work by Wilce 
(1959) and by South et al (1979 and 1980).  While this data is significant and relevant, it is dated and in 
light of changes in the marine ecosystem since 1980 cannot be considered current.  There is no current 
mapping of the macrophytic algal communities along Labrador.  While it is recognized that the 
macrophytic algal communities occupy a unique and importance niche in the Labrador Sea ecosystem, 
their contributions are qualitative in nature rather than quantitative.   

While there are data gaps/constraints, their relation to offshore oil and gas is dependent on the nature 
and timing of the particular activity, and the need to collect additional data will be determined at the 
project-specific environmental assessment stage. 
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Project-specific environmental assessments should confirm that data constraints are still relevant and 
have not been addressed or new data constraints identified. 

4.4.4 Planning Implications for Macrophytic Algal Communities 

Operators may have to consider the effects that oil spills may have on macrophytic algal communities, 
depending upon the outcome of oil spill modelling conducted  in support of project specific 
environmental assessments. 

4.5 Plankton 

Plankton refers to all free-floating organisms that drift in the water column.  Members of this group 
include bacteria, fungi, phytoplankton (marine algae), zooplankton (invertebrates), macroinvertebrate 
eggs and larvae and ichthyoplankton (eggs and larvae of fish).  Calanoid copepods dominate the 
plankton composition in early summer (late June).  Larval redfish dominate the ichthyoplankton at the 
same time (Runge and de Lafontaine 1996).   

Abundance and diversity of plankton is lower in the winter than summer.  By winter, most plankton 
species have completed their life cycle, the intertidal and shallow subtidal vegetation has been scoured 
by ice, and many benthic invertebrates are in a state of dormancy (VBNC 1997).   

4.5.1 Phytoplankton 

The distribution, productivity and growth regulation of phytoplankton in high-latitude ecosystems such 
as occurs in the Labrador Shelf SEA Area is a complex system with light, nutrients and herbivore 
grazing the principal factors limiting phytoplankton production.  Phytoplankton in these ecosystems is 
subject to extreme variations in light regimes due to annual solar cycles and the presence of sea ice 
(Harrison and Li 2008).  In addition to light regime variations, these ecosystems are subject to strong 
meteorological influences included cold temperatures and strong winds as well as vigorous vertical 
mixing which influences the light environment in the upper water columns. The vigorous vertical mixing 
while enhancing the supply of nutrients (specifically nitrate, phosphorous and silicates) as well as 
diminishing light required for phytoplankton growth.  The Labrador Sea and adjacent shelves (Labrador 
Shelf SEA Area) are a highly biologically productive ecosystem influenced by all the factors that 
mediate phytoplankton growth (Harrison and Li 2008).   

The spring bloom of phytoplankton is the driving force of high-latitude marine ecosystem dynamics and 
as such, the timing of this bloom is a critical factor regulating ecological cycles.  The critical depth 
governs the timing of spring blooms in that when the mixed layer depth decreases from winter to spring 
and is shallower than the critical depth, net growth of phytoplankton commences (Wu et al. 2008). The 
critical depth is defines as the depth at which the vertically averaged production is balanced by 
vertically averaged loss (Wu et al. 2008).   

It has been traditional theory that the spring blooms propagates from low to high latitudes.  Recent 
observations indicate that surface freshening by riverine input; precipitate and ice-melt contribute to 
ocean stratification triggering spring blooms (Wu et al. 2008). This suggests that spring bloom triggers 
may vary regionally.  The spring bloom initiation in the Labrador Sea is strongly regionally dependent 
(Wu et al. 2008).  The spring bloom in the southern Labrador Sea start in March as a continuation of 
the bloom that commences on the Grand Banks and spreads northward.  In the northern Labrador Sea, 
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the spring blooms starts in early April with the bloom occurring earlier in both the north and south 
Labrador Sea areas as compared to the central Labrador Sea (Wu et al. 2008).   

Irradiance has been considered the limiting factor for the development of the spring bloom.  In the 
Labrador Sea, irradiance increases from south to north, with irradiance in the northern Labrador Sea 20 
to 40 percent lower than that of the central Labrador Sea (Wu et al. 2008).  Assuming all other factors 
being equal, it is expected that the spring bloom should occur earlier in the central Labrador Sea than 
that of the north Labrador Sea.  However, such is not the case.  In central Labrador Sea, the vertical 
stratification is weaker than that of the Grand Banks (and consequentially southern Labrador Sea) 
because of latitude and irradiance (Wu et al. 2008).  The stratification of the Grand Banks (and 
southern Labrador Sea) commences in late March as a result of increasing temperatures and 
establishment of the vertical salinity gradient.  The freshening of the Grand Banks surface water from 
ice melt commences in March, in part from pack ice reaching the northern Grand Banks and transport 
of melt water by the Labrador Current.  The northern Labrador sea has strong stratification because of 
significant freshening from the Greenland Coast, possibly the east Greenland Current and locale 
precipitation (Wu et al. 2008).  The result is that the spring bloom in northern Labrador SEA occurs at 
approximately the same time of that of the Southern Labrador Sea.  The onset of the spring bloom in 
northern Labrador Sea is governed by the shallow mixed layer off Greenland coast (low salinity water) 
whereas for other regions (Grand Banks, southern and central Labrador Sea) the spring bloom is 
governed by the season thermal stratification established by surface heating (Wu et al. 2008).   

The role of sea-ice dynamics on the phytoplankton dynamics in the Labrador Shelf SEA Area is 
significant in that in the marginal ice zones releases freshwater from melting strengthening stratification 
thereby affecting salinity and temperature distributions of the upper mixed layer (Wu et al. 2007).  
Retreat of the sea ice also influences the timing and magnitude of the phytoplankton bloom as well as 
penetration of light into the water column.  Persistent sea ice reduces primary production by blocking 
solar radiation preventing phytoplankton blooms and melting sea ice promotes ice edge blooms 
increasing upper ocean stability by the introduction of freshwater (Wu et al. 2007).  In high latitude 
ecosystems this surface freshening plays a more significant role in stratification of the upper water 
layers than seasonal heating (Wu et al. 2007).  Melting ice in the Labrador Shelf SEA area reduces the 
surface salinity causing a shallow mix zone (Wu et al. 2007).  An early ice retreat results in early and 
prolonged spring phytoplankton bloom which has been shown to have significant effects on the overall 
ecosystem dynamics included exploited stocks and SAR species (Wu et al. 2007). It has been found 
that earlier than normal phytoplankton blooms are associated with strong year classes of Haddock (Wu 
et al. 2007).   

Due to upwelling along the slopes of the offshore banks and channels and the outflow of nutrient rich 
water from the Hudson Strait, Labrador Shelf SEA Area is a highly productive area (Drinkwater and 
Harding 2001; Breeze et al. 2002).  The input from the Hudson Strait is significant as it is characterized 
by large riverine input that covers much of the Northeastern North American Continent (Straneo and 
Saucier 2008).  This southeasterly flow combines with that from the Davis Strait and retroflection of the 
west Greenland Current to form what is known as the Labrador Current (Straneo and Saucier 2008).  
Additional fluxes of freshwater will occur from riverine input along the Labrador coast, primary the 
Churchill River (DFO 1987) and sea ice melts in the area.  The many riverine inputs that provide fresh 
water input into the Labrador current exhibit large seasonal variation with respect to maximum spring 
runoff, when snowmelt occurs and minimum levels in summer.  As a result of these varying riverine 
conditions coupled with sea ice formation, sea ice melt, differences in atmospheric heating and cooling, 
vertical mixing and advection of ocean currents, the temperature and salinity conditions of the waters of 
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the North Atlantic vary temporally and spatially (DFO 1987).  The Labrador Current has a major impact 
on the shelf-slope waters of the entire North American coast and the productivity of the related 
ecosystems (Straneo and Saucier 2008).  In additional the Labrador Current exerts significant influence 
over the climate of subpolar North Atlantic because of its large fresh water content and its impact on 
stratification and water mass transformation processes (Straneo and Saucier 2008).   

The Labrador Shelf SEA Area forms part of the Northwest Atlantic sub-polar gyre that is delineated by 
currents associated with shallow continental shelves (specifically East and West Greenland Coastal  
and Labrador Currents) and a deep central basin that is subject to strong vertical mixing in the late 
winter (Lazier et al. 2002).  Light conditions, nutrient availability are strong influenced by regional 
circulation characteristics resulting from the complex water masses that comprise the Labrador Sea 
system.  In addition, seasonal sea-ice dynamics exert a major effect on light conditions and water 
column stability influencing phytoplankton growth.   

The high productivity of the Labrador Shelf as compared to the Baffin Bay Shelf is attributed to the large 
nutrient flux from Hudson Strait (Drinkwater and Harding 2001).  In the North Atlantic, there is a strong 
seasonal variability in primary production, generally peaking in the spring when light levels increase.  
The water column in the spring is unstratified, and the high nutrient concentrations promote rapid 
phytoplankton growth.  The water column in the spring is unstratified, and the high nutrient 
concentrations promote rapid phytoplankton growth.  This is known as the spring bloom.  The spring 
bloom can vary from year to year with regard to duration and intensity, but usually occurs from May to 
June as ice leaves the Labrador shelf area (Drinkwater and Harding 2001).  Increased light warms the 
surface waters to depths of 10 to 20 m creating a thermocline.  This, combined with intense grazing by 
zooplankton and depletion of nutrient supply, results in a mid-summer low in primary production.  As 
the thermocline weakens in the fall and upwelling increases, a second bloom occurs, although to a 
lesser extent (Pinet 1992).  In the Labrador Shelf SEA Area, the lowest productivity usually occurs in 
December due to low light intensity. 

The phytoplankton bloom in the Labrador Sea commences in April primarily in the north sections with 
elevated biomass along the ice edge in the north and west as well as in coastal waters out to slope 
regions (Cota et al. 2003).  Most of the eastern third of the Labrador Sea is in full bloom by May with 
blooms along retreating ice edges in the northern and western regions (Cota et al. 2003). It would seem 
that the early bloom in the north and east areas is a regular occurrence and may be linked to the 
influence of sea ice melts in late winter (Head et al. 2000).  The sea ice melts progress in April and 
coupled with northwesterly prevailing winds that advect fresh water to the southeast causing 
stratification and the onset of the phytoplankton blooms (Head et al. 2000). In June, the central basin 
has relatively low chlorophyll concentrations with elevated biomass most pronounced over shelves 
particularly in southern Labrador (Cota et al. 2003). Moderate biomass occurs over much of the deep 
basin from July through September or even early October.  There appears to be a fall bloom over shelf 
and slope regions in October for Labrador Shelf SEA area (Cota et al. 2003).  The Labrador Shelf SEA 
area displays elevated chlorophyll biomass over most of the growing season from April through 
September – October (Cota et al. 2003).   

The highest phytoplankton biomass (near surface) tends to be in the northern Labrador Sea area 
(Drinkwater and Harding 2001).  Typically in winter there are few phytoplankton uniformerly distributed 
throughout the upper 100 m of the water column (Buchanan and Foy 1980).  The winter levels of 
phytoplankton growth is irradiance or rather lack of irradiance.   
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The Labrador Sea is characterized by strong winter convection and summer density restratification with 
significant phytoplankton production (Lazier et al. 2002).  In areas where surface nutrients are reduced, 
there is the potential for some degree nutrient limitations for phytoplankton growth (Harrison and Li 
2008).  There is the potential for both nitrate and silicate limitation in the Labrador Sea in summer and 
the nitrate limitation in the central Labrador Sea (Harrison and Li 2008).  In fact, there is a high 
probability that nutrient and irradiance may result in co-limitations during peak summer months affected 
the overall phytoplankton biomass (Harrison and Li 2008).  In the Labrador Sea, nutrient sources for 
summer primary productivity are the deep surface waters offshore through cross shelve mixing, deep 
waters on the shelf through vertical mixing and surface waters from the north through advection (Sutcliff 
et al. 1983).  In reality cross shelf mixing as well as vertically mixing is limited on the Labrador Shelf 
(Sutcliffe et al. 1983).  Therefore the significant nutrient contributions are via advection from the Hudson 
straits and areas with large riverine inputs (Sutcliffe et al. 1983).   

Silicate concentrations are high for both the Labrador Shelf and the shelf edge (AZMP 2007).  Nitrate 
concentrations for these areas are low.  The source of the high silicate concentrations is the transport 
of water from Baffin Bay, some of which originates in the Pacific Ocean that has high silicate 
concentrations and unusually low nitrate to phosphate ratios.  Another source of silicate is from silicate 
dissolution in deepwater of Baffin Bay.  These nutrient inputs affect the productivity of the Labrador 
shelf and shelf areas as result of the arctic water with high silicate and phosphorus but low nitrate 
interacting with Atlantic water having higher nitrate concentrations.  The long-term trend in the mixed 
layer depths and source water indicate that there may be a shallowing in the mixed layer depths, 
increase in nitrates and a decrease in silicates, resulting in a statistically significant increase in source 
water nitrate:silicate ratios over the past twelve years in the Central Labrador Sea (Harrison and Li 
2008). This has occurred concurrently with increased surface temperatures and phytoplankton 
abundance and community structure changes (Li et al. 2006).  Bulk chlorophyll have decreased during 
the spring in the Labrador Sea with small phytoplankton such as picoplankton and nonoplankton 
increasing over the last decade and large phytoplankton decreasing (Harrison and  Li.  2008).  These 
changes in phytoplankton assemblages over the past decade may be contributing to the observed 
decreases in silicate levels or it may be linked to changes in large-scale circulation patterns (Harrison 
and Li 2008).  It has been suggested that global warming would enhance primary production in high-
latitude regions due to decreased surface mixing, shallowing of mixed layer depth and improved light 
conditions (Doney 2006).  The current trend in the Labrador Sea is that while the mixed layer depth 
may be decreasing, the overall phytoplankton biomass is also decreasing (Li et al. 2006), 
understanding of the ecosystems is complex, and data constraints still exist.   

The phytoplankton species composition examined in 1997 (Head et al. 2000) were similar to previously 
reported boreal spring assemblages (Spies 1987).  Phaeocystis pouchetii was the most abundant 
species at bloom locations with diatoms Chaetoceros and Thalassiosira spp. More abundant at blooms 
near the Greenland shelf (Head et al. 2000:  Petro Canada 1982).  Seasonal fluctuations in 
phytoplankton biomass into the Newfoundland and Labrador region are dominated by changes in the 
abundance of diatoms (DFO 2007c).  The spring bloom trends to be dominated by diatoms while the 
fall bloom dominate species are flagellates and dinoflagellates (DFO 2007c; Buchanan and Foy 1980).  
Common phytoplankton found in the Labrador Shelf SEA Area from July to September, 1997 are listed 
in Table 4.4.   
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Table 4-4 Common Phytoplankton in the Labrador Shelf Strategic Environmental 
Assessment Area 

Common Name  Genus  
Thalassiosira  Centric Diatoms Chaetosceros  
Naviluca  Penate Diatoms Fragillaris  
Schripsiela  
Dinophysis  
Heterocapsa  
Prorocentrum  
Pavillardia  
Protoperidinium  

Tecate Dinoflagellates 

Alexandrium  
Gymnodinium  Naked Dinoflagellates Gyrodinium  

Ciliates Tibtinopsis  
Source: Petro-Canada 1982; VBNC 1997.   

The most abundant species sampled in the summer of 1979 (Buchanan and Foy 1980) were Nitzscia 
cylindrus, N. frigida, and N. grunowii.  These species are typical spring species and may have 
represented remnants of the spring bloom as low standing stock levels were observed.  Also 
represented were the species Chaetoceros debilis, C. socialis and Dinobryon balticum.  The stations 
sampled in late July demonstrated the regional variability in phytoplankton diversity and productivity 
with the nearshore station (Cape Harrison) having low numbers and dominated by microflagellates and 
small numbers of Nitzscia cylindrus, N. frigida, N. grunowii, Chaetoceros debilis, C. socialis and 
Dinobryon balticum (Buchanan and Foy 1980).  In contrast, the offshore station have ten times the 
number of cells, microflagellates were not as dominate and Thalassiosira gravida was the dominate 
species.  Standing stock was observed to increase from mid-August to early September with centric 
diatoms being the most important with T. nordenskioldii, C. debilis and C. socialis dominating.  There 
was a change in composition and relative abundance of the phytoplankton communities from mid-July 
to mid-September (Buchanan and Foy 1980).   

Research conducted by Steem-Neilsen and Hansen (1961) as cited in Petro-Canada 1982 indicates 
that the highest primary production rates were found nearshore in localized nutrient rich areas, with 
offshore areas fixing 1/3 to ½ as much carbon as the near shore area.  Actual values ranged from 230 
mg C/m2/day offshore to 1290 mg C/m2/day. The carbon standing stock of chlorophyll was measured 
for surface phytoplankton for Boreal Polar (BPLR) province, which encompasses the Labrador Sea (Wi 
and Harrison 2001), was found to be 143.1 mg C m-3.  The integrated phytoplankton chlorophyll 
(discrete depth measurements using trapezoid integration from sea surface to greatest depth at which a 
sample was collected, approximately ~110 m for BPLR) for the BPLR was determined to be 
7415 mg C m-2.   

Chlorophyll concentrations were found to be higher near the coast and in bays as compared to locales 
further ashore (Buchanan and Foy 1980).  This may be attributed to nutrients associated with riverine 
input, tidal mixing, wind events and localized upwelling.  Chlorophyll a (a measure of primary 
production) data from 2004 were used to illustrate Chlorophyll a concentrations in the Labrador Shelf 
SEA Area (Figures 4.9 to 4.12).  These and other semi-monthly images of primary production in the 
Northwest Atlantic (from 1997 to present) are available through BIO (2006).  A study conducted in 
September of 1989 found that the Saglek Bank to Hopedale Saddle (in the Labrador Shelf SEA Area) 
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had elevated chlorophyll a levels of greater than 3 µgL-1 (Drinkwater and Harding 2001), corresponding 
to high nutrient concentrations. 

4.5.2 Epontic Community 

Sea ice biota are organisms, both plants and animals, at all trophic levels that live in, on, or associated 
with sea ice during all or part of their life cycle (Horner et al. 1992).  Autochthonous forms are those that 
are regularly found in the ice and spend most of their life cycles there.  Allochthonous forms are those 
that found only temporarily associated with ice.  Communities are found at the surface, interior, and 
bottom of the ice, each of which can be further divided, and a sub-ice habitat/community immediately 
below the ice, but still attached or closely associated with the bottom ice.  There are different 
mechanisms for the formation of these communities depending on where the community is located 
within the ice (Horner et al. 1992). 

There are three kinds of surface communities.  The infiltration community occurs at the snow-ice 
interface and is formed when the weight of the snow depresses the ice and seawater-containing 
organisms can then infiltrate the snow.  This community is reported as a mixed diatom-flagellate 
community in layers from 15 to 100 cm thick (Horner et al. 1992).  Another mechanism is that the 
organisms already present in the ice grow because of a favourable environment after seawater invades 
the snow-ice interface.  This is a result of higher temperatures and nutrient availability.  The second 
kind of surface community is called the deformation community, which includes the pressure ridge 
infiltration community, formed during initial pressure ridge formation and the surface saline pond 
community, formed when the ice surface is deflected below sea level and flooded.  Both autotrophs and 
heterotrophs can be found in these communities, often with similar groups of organisms (Horner et al. 
1992).  The third community occurs in melt pools and are formed by thawing of surface ice, flooding, or 
a combination of both.  A variety of organisms are found in melt pools including freshwater and brackish 
water species of diatoms, flagellates, and ciliates, which can be transported via wind or birds. 

Interior habitats depend on air temperatures at or slightly below the freezing point to initiate, but not 
complete, brine drainage.  The upper most community within the ice is called the freeboard community.  
This occurs when brine drains from the upper layers due to surface warming, algal growth increases, 
heat is trapped, and the ice melts.  This occurs 10-30 cm below the upper surface of the ice where the 
ice is rotting.  Krill can also be found in this layer, grazing on the algae (Horner et al. 1992).  Brine 
channel communities are another and the most common interior habitat.  They form in spring in 
response to temperature changes and internal stresses, which create long vertical tubes that allow 
vertical movement of brine through the ice.  As the channels enlarge through growth or melting they 
become connected with the underlying community.  The amphipod, Gammarus wilkitzkii adapts to a 
wide range of salinities and is commonly found in brine channel communities (Horner et al. 1992).  
Another type of community is the diffuse community.  In the arctic and subarctic areas, diatoms and 
heterotrophic flagellates are found throughout the ice thickness from the time it forms, but studies on 
this type of community are limited and little is known (Horner et al. 1992).  Band communities are 
formed either by accretion of new ice under a previously formed bottom ice layer of organisms or by 
incorporation of cells at the time of first freezing of surface waters (Horner et al. 1992).  This type of 
community is more common in the Antarctic, but can occur in arctic regions. 
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Figure 4.9 Spring Chlorophyll a Concentrations in the Labrador Shelf Strategic 
Environmental Assessment Area 

 
Source:  BIO 2006. 
Note:  Black denotes ice cover. 
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Figure 4.10 Summer Chlorophyll a Concentrations in the Labrador Shelf Strategic 
Environmental Assessment Area  

 
Source:  BIO2006. 
Note:  Black denotes ice cover. 
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Figure 4.11 Autumn Chlorophyll a Concentrations in the Labrador Shelf Strategic 
Environmental Assessment Area  

 
Source:  BIO 2006. 
Note:  Black denotes ice cover. 
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Figure 4.12 Winter Chlorophyll a Concentrations in the Labrador Shelf Strategic 
Environmental Assessment Area  

 
Source:  BIO 2006. 
Note:  Black denotes ice cover. 
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The communities found in the bottom layers are the communities that are most frequently studied.  The 
interstitial community occurs in the bottom where ice crystals are generally small and is usually only a 
few centimeters thick consisting of a solid, hard layer of congelation ice.  Organisms like pinnate 
diatoms, dinoflagellates, autotrophic and heterotrophic flagellates, ciliates, heliozoans, rotifers, 
nematodes, harpacticoid and cyclopoid copepods, turbellarians, and polychaete larvae, can all be 
found in this layer (Horner et al. 1992).  Platelet ice can be found under the congelation ice and is the 
location of another bottom ice community.  Decreased currents and shear near the ice front allows this 
layer to form.  The Labrador Shelf ice algae population resembles previously described Arctic and 
Antarctic populations with a mean chlorophyll concentration of 98 mg m-3 and a carbon standing crop 
ranging from 2.8 to 10.8 g m-3 (Irwin 1990).  The average thickness of the ice algae layer was 
approximately 10 cm translating into a standing crop of 0.6 g m-3.  Epontic ice flora can account  for up 
to 30 percent of the annual productivity in the water column (Clark and Finley 1982). 

The sub-ice habitat is located in the seawater immediately below the ice although organisms may be 
loosely attached to the underside of the ice.  Mats of algae cells floating just under the bottom surface 
of ice have been observed in the Canadian arctic along with filaments loosely attached to the bottom 
surface of the ice (Horner et al. 1992).  Organisms like Pseudocalanus sp., and harpacticoid copepods; 
the amphipods, Parathemisto libellula, Weyprechtia pinguis, Onisimus litoralis, Onisimus spp. 
Juveniles, and Gammarus setosus; and the arctic cod, Boreogadus saida can be found in this habitat 
(Horner et al 1992). 

It is feasible that the epontic algal communities may act as inoculums for the spring phytoplankton 
bloom (Anderson 1977).  It has been found that for the Antarctic, Bering Sea, and Chukchi Sea 
(Alaska) that the epontic community contribute a significant proportion of the total annual primary 
productivity but are also the primary concentration of algae available to grazers during late winter and 
early spring time (Booth 1984).  It has been estimated that approximately 10 percent of the annual 
production of coastal embayments may be contributed by epontic algae (Booth 1984).  The importance 
of the epontic community is such that as it blooms prior to the phytoplankton bloom, it extends the food 
available to grazers that utilize it (Booth 1984).   

4.5.3 Microflora 

Microbiota consisting of bacteria, mould and yeast are ubiquitous in the marine environment including 
the Labrador Shelf SEA Area.  Microflora occupies a unique niche in marine ecosystems in that they 
serve as a food source as well as degrade organic matter.  Microflora is the link between detritus, 
dissolved organic matter and higher trophic levels.  Heterotrophic bacteria, through a process of 
oxidation, decompose complex organic molecules to smaller monomolecular units, thereby grazing the 
greater part of the dissolved organic nutrients formed by phytoplankton (Bunch 1979).  Microflora plays 
a role the mitigation of climate change by sequestration of carbon into the deep ocean (Li and Dickie 
1996). 

Typically, microflora is most abundant in the upper layers, and their numbers decrease with depth.  In 
the Labrador Sea, bacteria are present at concentrations on order 105 to 106 per millilitre in the top 100 
metres, and on order 104 to 105 per millilitre at greater depths (Li and Dickie 1996; Li et al 2001). In 
general, direct counts of microflora decrease approximately one order of magnitude from one to 200 
metres depth (Bunch 1979). High values were obtained in surface waters where phytoplankton blooms 
were ongoing or recent, as evidenced by depleted nutrients (Bunch 1979). Within a water column, the 
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correlation of phytoplankton numbers and direct count of bacteria was high (Bunch 1979).  Below fifty 
metres, potential heterotrophic activity is uniformly low and this condition probably prevails in all 
seasons (Bunch 1979), unless strong vertical mixing occurs. Low activity is indicated by low number of 
cells.  Regardless, Microflora are able to persist deep into the aphotic zone where phytoplankton are 
absent where they are a dominant metabolic agent mediating the dynamics of organic material (Li and 
Dickie 1996). 

Microflora assemblages are sustained by the flux of dissolved organic matter from phytoplankton and 
zooplankton. Therefore a reduction in primary production is a determinant to the vertical distribution of 
microflora (Li and Dickie 1996).  The spring phytoplankton bloom in high-latitude ecosystems is 
necessary for the development of the microflora component, which increase approximately one order of 
magnitude is response to the  bloom (Bunch 1979: Li and Dickie 1996). 

4.5.4 Zooplankton 

Zooplankton are the link between primary production and higher-level organisms in the marine 
ecosystem.  They transfer organic carbon from phytoplankton to fish, marine mammals and birds higher 
in the food chain, they are a food source for a broad spectrum of species and they contribute faecal 
matter and dead zooplankton to the benthic communities. 

The Labrador Shelf SEA Area has been previously defined as having essentially 3 zones, the northern 
Labrador Sea, the southern Labrador Sea and the central Labrador Sea described within the 
phytoplankton section (section  4.4.1).  The Labrador Shelf SEA Area and particular the northern 
Labrador Sea is dominated by a relatively few number of species as compared to tropic and temperate 
climates (Huntley et al. 1983).  The Labrador Sea is hydrographically complex with water masses from 
both Arctic and Atlantic water masses interacting.  The distribution and ecology of zooplankton are 
strongly influenced by advection processes such as that occur in the Labrador Shelf SEA Area (Huntley 
et al. 19830.  Zooplankton have well defined seasonal cycles that often provide valuable clues to the 
interactions between ocenographical influences and biological responses (Huntley et al 1983).   

Arctic water masses are dominated by calando copepods (Calanus finmarchicus, C. glacialis, and C. 
hyperboreus) and the cyclopoid Oithona similis (Huntley et al. 1983). It has been suggested that the 
three calanoid species are representative of three distinct water masses.  That is, they may occur in an 
area but its reproductive success has been questioned (Huntley et al. 1983).   

The dominant feature of any planktonic organism at high-altitude is its pronounced seasonality tied to 
the “biological spring” (Huntley et al. 1983; Head et al. 2000).  Zooplankton reproduction is tied to the 
phytoplankton bloom, which either coincides or immediately follows the brief but intense phytoplankton 
blooms in the high-altitudes (Huntley et al. 1983;  Head et al. 2000; Head and Pepin 2008), although 
there is controversy whether egg production starts before or after the spring bloom has occur. 
Regardless of the timing of egg production, it is acknowledged that production rates for egg production 
are maximal during the spring bloom (Head et al. 2000).  Based on information provided in section 
4.4.1, the northern and southern zooplankton reproduction would be expected to occur in or around 
May with the central Labrador Sea lagging until sometime in June.  The presence of stage I and II 
copepodites in the central Labrador Sea in October and November had suggested that there may be a 
second breeding period in late summer or early fall (Huntley et al. 1983) and that this aggregate is 
significantly smaller.  Head et al. (2000) disagrees and suggests that there is only one generation per 
year.  The young copepodite stages are sometimes observed but most likely do not develop to a stage 
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they can successfully overwinter (Head et al. 2000).  The central Labrador Sea area has had the 
highest egg production rates ever observed for C. finmarchicus for the low ambient temperature (head 
et al. 2000).   

The preadult C. finmarchicus develop in the surface water over the summer and early autumn after 
which the majority migrate to deeper waters to enter a period of dormancy known as diapause (Head 
and Pepin 2008).  This seasonal descent to deeper waters means that C. finmarchicus are largely 
absent for the Labrador shelf regions during winter months and then repopulate the shelf regions in the 
spring.  It has been suggested that the subpolar northwest Atlantic gyre, slope water gyre and northeast 
Atlantic Norwegian Sea gyre form three distinct retention and distribution areas for the overwintering of 
C. finmarchicus in the north Atlantic (Head and Pepin 2008).  This is evident by the high concentrations 
of C. finmarchicus in the near surface water of the Labrador Slope and central Labrador Sea in spring, 
which included large numbers of, overwinters CV preadult stage copepods and females (Head et al 
2003).  This supports the theory that the subpolar gyre provides a springtime source of C. finmarchicus 
to the Labrador and Newfoundland shelf regions.   

There is considerable variability in the mean depth of C. finmarchicus in the Labrador Sea, with animals 
found at greater depths near the continental shelves than in the central basin area (Head and Pepin 
2008).  The abundance of C. finmarchicus in the Labrador Sea reflects production of the area, although 
slope waters may in actuality be the areas of highest production with transport to central Labrador Sea 
(Head et al. 2000).  Abundance overwintering in the Labrador Sea are similar to those reported for the 
Irminger Basin and Norwegian Sea.  The high concentrations of C. finmarchicus in the central Labrador 
Sea is consistent with the theory that this is a distribution centre of C. finmarchicus for the northwest 
Atlantic (Head and Pepin 2008). The overwintering migration to particular depths maybe due to several 
reasons but in reality there may be not one but many reasons.  The reasons suggested for the 
migration of C. finmarchicus to different depths include migration to a depth with fixed day light 
intensity, depths at which predator avoidance is possible, depth is dependent upon fat content and 
neutral buoyancy, and depths that are below depths of convection. Essentially the behavior of the 
Labrador Sea C. finmarchicus does not support these hypotheses’ and as such the reason for the 
broad range of overwintering depths is unexplained (Head and Pepin 2008).   

Copepods were found to be the most abundant species within the Davis Strait and northern Labrador 
Sea accounting for 88  percent of the zooplankton community (Huntley et al. 1983), with C. 
finmarchicus, O. similis, C. glacialis  and Pseudocalanus minutus accounting for 72 percent of the 
copepod species.  The copepod abundance for the Labrador Sea area based on the Seal Island 
transect were at near record highs and significantly above the long-term average (DFO 2007c). 

4.5.5 Significance of Oceanic Conditions Variability 

The northwest Atlantic has undergone several decades of changes in oceanic conditions from the warm 
period of the 1960s and late 1990s to cold conditions of the early 1970s, mid 1980s and early 1990s 
(Maillett and Colbourne 2007; Colbourne 2004).  During these periods of extremes, the Labrador 
current has undergone variations in the baroclinic component of the volume of transport onto the 
Newfoundland shelf (Maillett and Colbourne 2007).  The magnitude of climatic variations in the north 
Atlantic are measured by the strength of the atmospheric pressure field (NAO Index).  The trend 
indicated a higher than average transport during the warm 1960s (low NAO index) and lower than 
average transport during the cold early 1970s and mid 1980s (High NAO Index) (Maillett and Colbourne 
2007).  The transport variability of the Labrador Current is significantly correlated with the relative 
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abundance of C. finmarchicus and may have direct impact on the recruitment of calanoid copepods in 
shelf ecosystems in the northwest Atlantic (Maillett and Colbourne 2007). 

The importance of the changes in oceanic conditions is not limited to calanoid copepods.  Variations is 
oceanic conditions influences growth, recruitment and distribution of many marine organisms in addition 
to zooplankton and phytoplankton (Maillett and Colbourne 2007).  Many of the species residing in 
Newfoundland and Labrador waters are at their northern distribution limit and as such have a limited 
thermal habitat (Maillett and Colbourne 2007).  The marine ecosystem and the transfer of productivity 
through the ecosystem is a complex, non-linear system. Coinciding with the variability in oceanic 
conditions has been changes in distribution and abundance of many commercial marine species. An 
example has been the steady decline in recruitment of the northern cod stocks to historic low levels in 
the 1990s (Maillett and Colbourne 2007).  Another example is the observed spatial distribution and 
increased abundance of yellowtail (Limanda ferruginea) has coincided with improved thermal 
environment of the 1990s (Maillett and Colbourne 2007).  This example notwithstanding the marine 
ecosystem is complex with a variety of physical and biological influences interacting on a species.  For 
commercially exploited species these factors are further complicated by added pressure from fishing 
mortality.  Variations and pressure exert on the plankton changes can have impacts felt through the 
whole marine ecosystem that may be immediate or longer term. 

4.5.6 Data Constraints for Plankton  

Plankton be it phytoplankton, zooplankton, epontic community or microflora are the keystone to the 
marine ecosystem as they transfer energy up to higher trophic levels.  While there is data and 
information available on plankton,  it is still sparse.  Current research conducted under the Atlantic Zone 
Monitoring Program on behalf of Fisheries and Oceans is helping fill data constraints.  Recognizing that 
a majority of the research to date is limited in the time of year it is undertaken in part due to weather 
and locale is itself is a data constraint.   

Winter information on species composition and distribution of plankton is limited.  The role and 
importance of sea ice dynamics is a constraint.  The effect and importance of nutrients on 
phytoplankton productivity and growth is lacking for winter periods.  Knowledge on wintering mixing and 
recharge of surface nutrients is limited.  Amplitude and duration of the phytoplankton growth cycle is 
limited in that research periods have been limited to certain periods so that there are data constraints to 
the understanding of the “whole picture”.  The importance of silicate and nitrates to phytoplankton 
growth and the full understanding of process of different water masses play in their availability is a data 
constraint.   

Understanding the dynamics and community structure associated with epontic communities is limited 
with few studies conducted within the area.  The actual contribution of the epontic community to the 
productivity is thought to be as high as 30 percent for high-altitude regions has not been adequately 
quantified for the Labrador Sea.  The actual assemblages of the epontic community are based on ice 
edge communities and they may differ for non-edge ice structures.  The contribution of epontic 
communities to the overall primary productivity of the Labrador Sea is limited. 

The role of microflora in the high-altitude region as an alternate food source at various times of the year 
is limited.  Detailed descriptions of the microflora and its related assemblages is limited.   

Zooplankton community structure and ecology is limited for the full year.  While there are significant 
amounts of information for the summer time, winter processes are poorly understood.  Significant 
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emphasis has been placed on C. finmarchicus the dominant zooplankton species but data constraints 
exist in understand of the ecology and distribution temporally (especially winter periods).  Information 
on other zooplankton species, their ecology and distribution is limited.   

The integration and knowledge of the various plankton representatives as a marine ecosystem 
component is limited.  The role of climate change and its impacts of the plankton ecosystem as a whole 
is limited.  The impacts of changes temporally and spatially on plankton and there transference up to 
higher trophic levels is in developing but still has data constraints.  

While there are data gaps/constraints, their relation to offshore oil and gas is dependent on the nature 
and timing of the particular activity, and the need to collect additional data will be determined at the 
project-specific environmental assessment stage. 

Project-specific environmental assessments should confirm that data constraints are still relevant and 
have not been addressed or new data constraints identified. 

4.5.7 Planning Consideration for Plankton 

Subarctic environments have a limited window for primary productivity activity.  Epontic communities 
(ice algae and related assemblages) are unique to these environments and may be sensitive to 
disturbances, particularly oil which could become entrapped under the ice.  Their importance is such 
that they may contribute up to 30 percent primary productivity for a certain locales. Phytoplankton 
blooms are limited temporal.  Operators may have to consider special mitigations or practices to avoid 
sensitive periods for these communities.   

4.6 Benthic Invertebrates 

Benthic invertebrates are bottom dwelling organisms.  Spatial variability of benthic communities can be 
attributed to physical habitat characteristics such as water depth, substrate type, currents and 
sedimentation.  The primary factors affecting the structure and function of benthic communities in high-
altitude communities is water mass differences, sediment characteristics and ice scour (Carey 1991).  
The wide range of these characteristics within the Labrador Shelf SEA Area ensures a variety of 
benthic communities.  Benthic invertebrates are classified in three categories; infaunal organisms, 
sessile species and epibenthic species (Barrie et al. 1980).  Infaunal organism that live on or buried in 
soft substrates and include bivalves, polychaetes, amphipods, sipunculids, ophiuroids and some 
gastropods.  Sessile organisms live attached to hard substrates and would include barnacles, tunicates, 
bryzoans, holothurians and some anemones.  The epibenthic organism are active swimmers that 
remain in close association to the seabed and include mysiids, amphipods and decapods.  

The rate of sedimentation of organic detritus in shelf and deeper waters has a direct affect on the 
structure and metabolism of benthic communities (Desrosiers et al. 2000).  The seasonality of 
phytoplankton can also influence production in benthic communities, adding temporal variability to a 
highly heterogeneous community.   

The mean macrobenthic biomass (depth 5-63 m) was measured for Labrador at 346 g/m2 (Barrie et al. 
1980).  Other research in the Arctic found that the density and biomass varies depending upon the 
location and may be affected by such things as ice scour, riverine input and locale on the shelf.  Thus , 
the benthic environment in the arctic can be broken into approximately five distributional zones (Carey 
1991).   
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1. The nearshore  zone (0-2 m) is a barren zone that is annually depopulated by freezing and ice 
scour.   

2. The inshore zone (2-20 m) is a zone strongly influenced by riverine and runoff inputs. 

3. Transitional zone (15-30 m) that is subject to intense scouring by ice keels.   

4. Continental shelf (30-100 m) where the biomass is higher at the shelf edge. 

5. Upper Slopes (> 100 m) where the biomass begins to decrease.   

At depths of 5 to 10 metres, biomass is often low because of presence of fast ice during winter and low 
salinity and ice scour during summer open water season (Carey 1991).  This appears to be a 
widespread phenomenon in arctic areas.  Beyond depth of 106 metres, the biomass also decreases 
with depth.  Data for the northern Labrador shelves separated into major groups, water depth of less 
than 300 m and water depths greater than 300 m (Stewart et al. 1985).  The data collected and 
examined in Stewart et al. (1985) identified 492 species of mollusks, echinoderm, crustaceans and 
polychaetes.  Many of the species were present in low abundances at small number of stations.  The 
data indicated that the groups of marine benthic organisms associated with particular water masses 
and temperature distributions than substrate distributions.   

The dominate species in the samples collected in the Labrador Sea (Stewart et al. 1985) were 
Tachyrhynchus erosus and Macoma loveni for molluscs, Rhodine gracilior, Maldane sarsi and 
Chaetozone setosa for polychaetes, Ophiura robusta for echinoderms and Unciola leucopis for 
crustaceans.  The station sediment type was predominantly sand with was located in a mixing zone 
between the Labrador Current water and deeper, warmer Atlantic Intermediate water.  Of all the 
species identified from these samples, polychaetes were the most prevalent accounting for 16 of 45 
species with five of the species being the most abundant (Maldane sarsi, Rhodine gracilior, 
Chaetozone setosa, Onuphis conchylega and scolplos armiger (Stewart et al. 1985).  

Barrie and Steele (1979) found two species associations on shallow sand substrates in Labrador,  On 
open exposed coasts of fine and medium sand, Diastylis sp, nephtys longesetosa, Turtonia minuta, 
Stegophiura stuwitzi and ampharete arctica.  More protected areas such as Nain and Hopedale with 
fine sand sediments, were habited by Macoma sp., Serripes groenlandicus, Ampelisca eschrichtii, 
prionospio steenstrupti and Pectinaria granulata.   

Other distinct benthic assemblages identified by Barrie et al. (1980) include in shallow water with rocky 
substrates being characterized by Mytilus edulis and Hiatella arctica.  On bottoms with mixture of 
cobble and sand, Hyas araneus and Diastylis rathkei dominated.  Sandy bottoms were characterized by 
several bivalves and the polychaete Nephtys caeca.  Coarse silt substrates were colonized by 
amphipod (Byblis gaimardi) and several polychaetes species.   

The identification of the dominant species from studies undertaken by Barrie et al. (1980) is difficult but 
bivalves such as Mytilus edulis, Macoma Balthica and Mya arenaria comprise a large portion of the 
biomass.  Other major contributors include barnacles (Balanus balanoides) and sea urchin 
Strongylocentrosus droebachiensis.  Polychaetes and amphipods are numerically abundant but small 
and as such contribute less to the overall biomass. 

Bivalve fauna appear to be distributed across inner shelves at approximately 5-25 metre depths 
according to functional groupings of deposit and suspension feeders (Carey 1991).  Deposit feeders 
are generally associated with fine sediments around 25 metre depth.  The high species richness of 
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bivalve fauna in the nearshore zone may be caused by decreased wave action and lowered 
environmental disturbances as a result of ice damping effects (Carey 1991).  Ice gouges can 
significantly disturb benthic communities with density decreasing within gouges, at the same time 
species diversity increases (Carey 1991).   

Gagnon and Haedrich (1991) found that large scale topographical features of the Labrador Sea 
contributed substantially to the structure of benthic polychaete structure.  Other factors such as stability, 
water, organic content, oxygen content and microbial biomass are known to correlate with trophic 
composition of soft bottom communities.  However, quantitative estimates of these factors were not 
available for this study.  Also substrate disturbances and heterogeneity due to ice scour are probably 
factors but could not be evaluated by this study.   

During collection of traditional knowledge (Nain 2007; Rigolet 2007) and public consultations 
(Cartwright 2007; Hopedale 2007) it was indicated that mussels, clams, sea urchins, whelks were 
fished within the Labrador Shelf SEA Area.   

4.6.1 Data Constraints Associated with Benthic Invertebrate Communities 

There are numerous data constraints associates with benthic invertebrate communities including basic 
biology and ecology.  The ability of species to adapt to cold and the highly seasonal environment is 
poorly understood.  The processes controlling distribution, abundance and production is limited.  The 
actual role of the benthic communities and seabed to the marine ecosystem in high-altitudes is poorly 
understood.  The energetic of the benthic communities is limited.   

There has been little scientific investigation of the intertidal and subtidal communities along the 
coastline within the Labrador Shelf SEA Area including an evident void of scientific literature on the 
biology of the community.  There are incomplete inventories of the benthic invertebrates of the coast of 
Newfoundland and Labrador with data constraints for the Labrador Shelf SEA Area including the deep 
sea environments of the continental margin.  Information is lacking on benthic species distribution, 
abundance and diversity. 

The lack of information from within the Labrador Shelf SEA Area on the potential sensitivities within the 
benthic community promotes the potential for site-specific baseline data for environmental assessment 
purposes.  The requirement for the collection of baseline information may be determined at the project-
specific environmental assessment stage.  The overall lack of knowledge outside of commercially 
important benthic invertebrates represents a data constraint. 

Spawning by some fish species occurs in the Labrador Shelf SEA Area, but limited research has been 
conducted on the passive movements of planktonic fish and/or invertebrate eggs and larvae in this 
area. 

While there are data gaps/constraints, their relation to offshore oil and gas is dependent on the nature 
and timing of the particular activity, and the need to collect additional data will be determined at the 
project-specific environmental assessment stage. 

Project-specific environmental assessments should confirm that data constraints are still relevant and 
have not been addressed or new data constraints identified. 
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4.6.2 Planning Implications for Benthic Invertebrates 

There has been limited benthic studies conducted in the waters of Newfoundland and Labrador.  
Operators may have to collect baseline benthic data in support of exploration drilling applications or 
may have to opportunistically collect data during exploration drilling operations. 

4.7 Deep Sea Corals 

The generic term “coral” refers to stony corals (scleractinians), sea anemones (actinarians), soft/leather 
corals (alcyonaceans), horny corals (gorgonaceans) and sea pens (pennatulaceans) (Gass 2003).  
Preliminary investigations by the World Wildlife Fund (WWF) in Atlantic Canada show corals are 
distributed along the edge of the Continental Shelf and slope off Nova Scotia and Newfoundland and 
Labrador.  Typically, they are found in canyons and along the edges of channels (Breeze et al. 1997), 
deeper than 200 m.  Soft corals are distributed in both shallow and deep waters, while horny and stony 
corals (hard corals) are restricted to deep water only.  Congregations of coral in the Labrador Shelf 
SEA Area are referred to as coral “forests” or “fields”.  Most grow on hard substrate (Gass 2003), such 
as large gorgonian corals (Breeze et al. 1997).  Others such as small gorgonians, cup corals and sea 
pens, prefer sand or mud substrates (Edinger et al. 2007).  The distribution of various corals (based on 
Observer collected data) along the northern and southern regions of the Labrador coast (Edinger et al. 
2007; Wareham and Edinger 2007) are provided in Figures 4.13 and 4.14, respectively.  It should be 
noted that no distribution information for corals (based on observer data) was available in Edinger et al. 
(2007) for the area between 56-59°N.   

Figure 4.13 Coral Distribution in Northern Labrador Shelf SEAArea 

 
Source: Edinger et al. 2007. 
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Figure 4.14 Coral Distribution in Southern Labrador Shelf Strategic Environmental 
Assessment Area 

 
Source: Edinger et al. 2007. 

Populations are most dense in the southeastern region between Makkovic Bank and Belle Isle Bank.  
Scientific surveys by DFO detected a peak occurrence of coral, at the mouth of the Hawke Saddle 
(Figure 4.15).  At least two tows had four to seven sets of gear containing coral (Edinger et al. 2007).   
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Figure 4.15 Density of Corals Along the Labrador Coast 

 
Source: Edinger et al. 2007. 

The mid-Labrador coast has relatively high species richness with up to six species per tow (Figure 
4.16).  Twenty-three species were identified within the Newfoundland and Labrador region (Table 4.5) 
(Gilkinson et al. 2006; Gass 2003; Edinger et al. 2007).  The most common and longest lived in the 
Labrador Shelf SEA Area are gorgonians (hard corals), specifically Acanella arbuscula and 
Acanthogorgia armata (Edinger et al. 2007; Wareham and Edinger 2007).  These two species are 
found at average depths of 822 m and 513 m, respectively (Wareham and Edinger 2007).   
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Figure 4.16 Coral Species Richness, 2003 to 2005 

 
Source: Edinger et al. 2007. 
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Table 4-5 Coral Species in the Labrador Shelf Strategic Environmental Assessment Area 
Functional group Definition: Species Included 

Primosa resedaeformis 
Paragorgia arborea (L.) 
Keratoisis ornata 
Acanthogorgia armata 
Paramuricea spp. 
P. placomus (L.) 
P. grandis   

5 Large gorgonians (typically >1 m height) or 
antipatharian corals (horny corals/hard corals) 

Bathypathes arctica 
Acanella arbuscula 
Radicipesgracilis 4 Small gorgonian (horny corals/hard corals)  corals 

(typically <1 m height) 
Anthothela grandiflora 
Flabellum alabastrum  
Vaughanella margaritata 
Desmophyllum dianthus 3 Cup corals (hard corals) 

Desmosmilia lymani 
Distichophyllum gracile 
Funiculina qradrangularis 
Halipteris finmarchia 
Pennatula spp. 
P. grandis 
Umbellula lindahli 

2 Sea pens; various pennatulaceans (soft corals) 

5 Unidentified species 
Gersemia rubiformis 1 Soft corals Anthomastus grandiflorus 

Source: Edinger et al. 2007. 

Species composition varies with location along the coast.  Some species have a narrow range of 
distribution, for example, Primnoa resedaeformis occurs in the Northern region of Labrador and is 
absent from the south (Figure 4.17).  Conversely, Acanthogorgia armata and Paramuricea spp.  occur 
in the southern region only.  Other species such as Gersemia rubiformis have a wide range occupying 
areas along the entire coast (Figure 4.18).  Soft corals are less fragile than corals with a hard skeleton, 
which may attribute to its wide distribution as populations are not as often destroyed by gear in heavily 
fished areas.   

Corals are important to the benthic community.  They provide structural complexity and serve as 
physical substrates, feeding sites and shelter for fish, invertebrates and other organisms including 
polychaetes, amphipods, sponges, barnacles, bryozoans, ophuroids and ichthyoplankton (Edinger et al. 
2007).  These areas are species rich and thus attract fishers of redfish, pollock, halibut and shrimp 
(Breeze et al. 1997).  Coral is often damaged by bottom-fishing gear used in these fisheries (Gass 
2003), and is often a by-catch in ground fisheries, predominantly Greenland halibut (Reinhardtius 
hippoglossoides), Atlantic halibut (Hippoglessus hippoglossus) and northern shrimp (Pandalus borealis) 
fisheries.  The stiff skeleton of large gorgonians makes them particularly sensitive to disturbances.  
Coldwater corals that have calcium carbonate skeletons, are also threatened by climate change and 
ocean acidification (Edinger et al. 2007; Wareham and Edinger 2007). 
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Figure 4.17 Distribution of Large Gorgonians Along the Labrador Coast 

 
Source: Edinger et al. 2007. 
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Figure 4.18 Distribution of Soft Corals Along the Labrador Coast 

 
Source: Edinger et al. 2007. 
 

The greatest species richness is on the Labrador slope between Makkovic Bank and Belle Isle Bank 
(Figure 4.19).  A rare species of coral, Vaughanella margaritata, was observed north of this area, near 
Hopedale Saddle (Wareham and Edinger 2007).   
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Figure 4.19 Coral Species Richness within the Southeastern Region of the Labrador Shelf 
Strategic Environmental Assessment Area 

 
Source: Wareham and Edinger 2007. 

4.7.1 Data Constraints for Corals 

The study of deep-sea corals in Newfoundland and Labrador is a new area of focus and research.  
Research to date has focused on mapping of coral distributions and diversity (Gilkinson et al. 2006).  
Up to 2005, the Newfoundland and Labrador deep-sea coral research program was an opportunistic 
program, taking advantage of coral by-catch from multispecies surveys, Fisheries Observer Programs 
and traditional ecological knowledge from commercial fishers (Gilkinson et al. 2006).  Since 2005, the 
deep-sea coral program has been expanded to include studies on deep-sea coral trophic relationships, 
reproductive ecology and the role of deep-sea corals as fish habitat.  Nevertheless, the deep-sea coral 
program is new and there are data constraints associated with the mapping of deep-sea coral 
distributions and diversity, the understanding of their ecology and their role in the ecosystem.  The 
impacts of fishing industries on deep-sea coral communities in Canadian waters are also poorly 
understood. 




