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The most vulnerable habitats may be those with a high degree of structural complexity such as soft or 
hard corals and sponges.  Data constraints exist with respect to detailed distribution and general life 
history dynamics of corals and sponges. 

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. 

4.7.2 Planning Implications for Corals 

Currently, there are no conservation measures in place to protect deep sea corals within the 
Newfoundland and Labrador region (Gilkinson et al. 2006).  Operators should be aware that there is a 
possibility that conservation measures to protect deep sea corals could be adopted in the future for the 
Newfoundland and Labrador region. 

Pre-spud ROV or other similar baseline surveys may be required to determine the existence and 
species of coral communities at the drilling location.  Depending upon the distribution and abundance of 
corals observed, there might be a requirement for site specific mitigations during drilling operations to 
reduce potential environmental effects to sensitive coral communities that are identified. 

4.8 Fish  

Fish species distributions are described in terms of Northwest Atlantic Fisheries Organization (NAFO) 
divisions and areas (Figure 4.20).  Fish species that are also of commercial significance are described 
in Section 4.10 from a fishery activity perspective.  The fish species that are present in the Labrador 
Shelf SEA Area may include American plaice, Arctic char, Atlantic cod, rock cod, capelin, snow crab, 
spider crab (toad crab), yellowtail flounder, Greenland halibut, roughhead grenadier, silver hake, 
Atlantic halibut, redfish,  Iceland scallop,  seal, porcupine crab, skate, witch flounder, northern shrimp, 
whelk, porbeagle shark, herring, lumpfish, sand lance, spiny dogfish, black dogfish, Atlantic salmon, 
wolffish, shrimp, and haddock.  Species that are SAR-listed or have a COSEWIC status are described 
in sections 4.1 and 4.2.  

The choice of which species have been described in detail is based on overall distribution within the 
Labrador Sea, traditional importance, commercially exploited and role in the ecosystem.  Species such 
as Atlantic halibut, haddock and yellowtail flounder may be found in the Labrador Shelf SEA Area but 
they are at the limit of their range and as such may represent stray fish or are limited to water of the 
Strait of Belle Island.  Climate change may result in their expansion into the southern section of the 
Labrador Shelf SEA Area during warmer trends and retreating from the area during cooling trends.  
Thus they do not represent an indigenous population in the area.   
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Figure 4.20 Northwest Atlantic Fisheries Organization Divisions  
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4.8.1 Iceland Scallops 

Iceland scallops (Chlamys islandica) are widely distributed throughout the subarctic.  Commercial-sized 
beds are found at depths of 50 to 180 m on hard substrates consisting of sand, gravel, shells and 
stones (DFO 2006c).  They are suspension feeders and as such, tend to be most abundant in areas 
with substantial water movements (Naidu 1997).  Iceland scallops are sedentary and live in 
aggregations (beds) on good substrate for attachment where currents retain larvae (DFO 2007d).   

The spawning season for Iceland scallop is short, from April to August, and varies geographically 
(Wallace 1981; Crawford 1992).  Sexes are separate, distinguishable by gonad colouration.  Female 
fecundity is proportional to its size cubed (Pederson 1994).  After fertilization, larvae are dispersed 
throughout the water column, with development taking approximately five weeks.  Juveniles then attach 
to the seabed in proximity to the adults (DFO 2007d). 

In Labrador, inshore aggregations have attracted increased attention.  There is little scientific 
information on the scallop resources within the Labrador SEA region (DFO 2000a). 

4.8.2 Snow Crab 

Snow crab (Chionoecetes opilio) occurs over broad depths in the Northwest Atlantic, from Greenland to 
the Gulf of Maine.  Distribution is widespread on the Newfoundland and Labrador shelves (DFO 
2005b).  Commercial-size crabs commonly occur on mud or sand substrates (DFO 2005b) at depths of 
70 to 280 m (Elner 1985) at temperatures of -1°C to 5°C (Fisheries Resources Conservation Council 
(Fisheries Resources Conservation Council (FRCC)) 2005).  Smaller crabs are also found on harder 
substrates (DFO 2002b).  There are indications that snow crabs move from gravel bottom to mud 
bottom, usually in deeper waters, as they reach maturity (DFO 1993b).   

Snow crabs grow by moulting their shells in the spring.  Females cease moulting upon achieving sexual 
maturity, between 40 to 95 mm carapace widths (CW).  Conversely males may continue moulting until 
their terminal molt sometime in adulthood, between approximately 40 to 115 mm CW (DFO 2005b).   

There is little or no information on the offshore snow crab migrations. Offshore mating is known to occur 
during the late winter or spring, however the actual area is unknown. Most females reach terminal moult 
sometime between December and April (FRCC 2005). Most adolescent males reach terminal moult and 
maturity in the early spring but a small percentage does moult during the winter (FRCC 2005).  First 
time mating generally takes place from February to mid-March, following the terminal moult (FRCC 
2005). Mating by repeat spawners occurs later in the spring, sometime between April and June (FRCC 
2005). It is believed that first-time spawners (primiparous) are less productive than the repeat 
(multiparous) spawners (FRCC 2005). 

Depending on size, females lay between 20,000 to 150,000 eggs deposited on hairy appendages under 
the abdomen.  Fertilized eggs are carried for approximately two years.  During this period, the eggs 
change color from bright orange to dark purple or black (DFO 1993).  The eggs hatch in the late spring 
or early summer and larvae spend may spend two to eight months depending on temperature and 
planktonic food supply before settling to the seabed (DFO 2002b; FRCC 2005).  Once on the bottom, 
snow crabs go through a series of moults, with growth of approximately 20 percent between moults. It takes 
5-10 years for male snow crab to reach legal size (95-mm carapace width). The full natural life cycle for 
snow crabs is approximately 15 years (FRCC 2005).  
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Snow crab feed on fish, clams, benthic worms, brittle stars, shrimps and crustaceans, including smaller 
snow crabs.  Feeding activity is apparently higher at night (DFO 1993b). Predators include various 
groundfish and seals (DFO 2002b). 

4.8.3 Northern Shrimp 

Northern or pink shrimp (Pandalus borealis) distributions in the Northwest Atlantic range from the Davis 
Strait to the Gulf of Maine.  They occupy soft muddy substrates up to depths of 600 m in temperatures 
of 1°C to 8°C.  Larger individuals generally occur in deeper waters (DFO 2006d).  Shrimp undergo a 
diel vertical migration, moving off the bottom into the water column during the day to feed on small 
pelagic crustaceans.  They migrate up the water column at night, feeding on pelagic copepods and krill 
(DFO 2006d).  Female shrimp also undergo a seasonal migration to shallow water where spawning 
occurs (DFO 2006d).  Northern shrimp are a protandric hermaphrodite, meaning that it first functions 
sexually as a male, undergoes a brief transitional period, and spends the rest of its life as a female 
(DFO 2006d).  Eggs (2,400 for the average female (Haynes and Wigley 1969)) are laid in the summer 
and remain attached to the female until the following spring, when the female migrates to shallow 
coastal waters to spawn (Nicolajsen 1994, in Ollerhead et al. 2004).  The hatched larvae float to the 
surface feeding on planktonic organisms (DFO 2006d). 

As with most crustacea, northern shrimp grow by moulting their shells.  During this period, the new shell 
is soft, causing them to be highly vulnerable to predators such as Greenland halibut (turbot), cod (DFO 
2006d), Atlantic halibut, skates, wolffish and harp seals (Phoca groventandica) (DFO 2000b).  Northern 
shirimp are vulnerable to these predators regardless of whether they have a soft shell.   

4.8.4 Redfish 

Redfish (Sebastes spp.) or ocean perch are benthic fish, inhabiting areas with rocky or clay-silt 
substrates along the slopes of banks and in deep channels at depths of 100 to 700 m and temperatures 
of 3°C to 8°C.  They are distinguishable by their large eyes, a bony protrusion on the lower jaw and a 
fan of bony spines around the gill covers (DFO 200c).  They remain on or near the seabed during the 
day, rising into the water column at night to feed and are stratified by size, with smaller fish in shallow 
waters and larger fish deeper (McKone and LeGrow 1984; Scott and Scott 1988).  The three species of 
redfish found in the Northwest Atlantic are Sebastes fasciatus, S. marinus and S. mentella.  These 
species are nearly impossible to distinguish by appearance and are managed as a single fishery 
(Power and Mowbray 2000; Gascon 2003).  S. mentella is found exclusively in subdivision 2GH, while 
both S. mantella and S. fasciatus may be found in subdivision 2J.   

Populations of redfish are allopatric (separated geographically) for S. mentella and S. fasciatus.  S. 
mentella is the northern range species off Labrador and Greenland.  S. fasciatus is the southern range 
species on the Scotian shelf and the Gulf of Maine (Scott and Scott 1988; Gascon 2003).  The ranges 
for S. mentella and S. fasciatus overlap in the Laurentian Channel and the Grand Banks (Gascon 
2003).  Redfish distribution for S. mentella and S. fasciatus is presented in Figure 4.21.   
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Figure 4.21 Redfish Species Distribution in the Labrador Shelf Strategic Environmental 
Assessment Area 

 
Adapted from:  Gascon 2003. 



LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd.  © 2008          August 2008    243 

In areas where S. mentella and S. fasciatus intermix, S. mentella is generally distributed deeper than S. 
fasciatus (Power and Mowbray 2000; Gascon 2003).  The Gulf of St. Lawrence, the Laurentian 
Channel, Grand Banks, southern Labrador Sea and Flemish Cap comprised an area of symmetry 
separating the two allopatric zones.  The introgression between the two species (S. fasciatus and S. 
mentella) is geographical limited to Unit 1 (redfish found in 4RST, 3Pn and 4Vn from January to May), 
Unit 2 (redfish from 3Ps,4Vs,4WFG and those in 3Pn4Vn from June to December) and the Flemish Cap 
where introgressed individuals persist with non-introgressed individuals of the two redfish species. 

Redfish are a slow growing and long-lived species, with specimens having been aged at least to 75 
years (Campana et al. 1990).  S. fasciatus grows slower than S. mentella, with females of the species 
growing faster than males.  Growth is usually faster in southern areas as compared to northern areas 
(Branton et al. 2003). 

On the continental slopes of Labrador, redfish mature between 10 to 12 years, with mature females 
producing up to 40,000 eggs (DFO 2006e).  Mating likely occurs during the late fall and early winter.  
Redfish are ovoviviparous with internal fertilization, which means that the fertilized eggs hatch inside 
the females and they give birth to live young (Scott and Scott 1988; Gascon 2003).  Females carry 
developing embryos until spring (St. Pierre and de Lafontaine 1995; Gascon 2003; Morin et al. 2004).  
Following birth, larvae remain in shallow waters until they are approximately 25 mm, after which they 
move to deep waters over mud and rock substrates. 

Redfish are pelagic or bathypelagic feeders, feeding primarily on zooplankton, including copepods, 
amphipods and euphausiids.  Fish and crustaceans become more important in the diet as it increases 
in size.  Feeding is believed to occur at night, when redfish rise off the bottom and feed on pelagic 
organisms in the water column (Scott and Scott 1988).  Although this diel vertical migration is well 
documented, it is poorly understood (Gascon 2003).  Redfish larvae feed almost exclusively on 
calanoid copepods (Runge and de Lafontaine 1996).  Variability in the annual production cycle of these 
copepods can be an important factor in interannual differences in growth and survival of redfish larvae 
(Anderson 1994). 

Redfish stock structure and resulting management strategies are complex due to the recognition of 
three species as well as the occurrence of introgressive hybridization individuals (Morin et al. 2004).  
The stock structure of redfish has recently been examined via parasite tagging and genetic analyses.  
The parasite tagging studies confirmed distinct redfish stocks occurred off Labrador and on the Flemish 
Cap (Marcogliese et al. 2003; Morin et al. 2004).  The results of the parasite tagging studies are only 
partly supported by population genetic studies (Morin et al. 2004).   

Redfish species S. mentella has been placed on the Prioritized Candidate List by COSEWIC in October 
2006 (COSEWIC 2006f).   

4.8.5 American Plaice 

American plaice (Hippoglossoides platessoides) is a bottom dwelling flatfish that resides on both sides 
of the Atlantic (DFO 2006f).  American plaice that reside in the western Atlantic region range from the 
deep waters off Baffin Island and western Hudson Bay southward to the Gulf of Maine and Rhode 
Island (Scott and Scott 1988).  In Newfoundland and Labrador waters, plaice occurs both inshore and 
offshore over a wide variety of bottom types (Morgan 2000).  They are tolerant of a wide range of 
salinities and have been observed in estuaries (Scott and Scott 1988; Jury et al. 1994).  Plaice are 
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typically found at depths of approximately 90 to 250 m, but have been found as deep as 713 m.  Most 
commercially harvested plaice are taken at depths of 125 to 200 m.  They are a coldwater species, 
preferring water temperatures of 0°C to 1.5°C (Scott and Scott 1988).  Tagging studies conducted on 
juvenile and adult plaice on the Grand Banks and in St. Mary’s Bay showed that the species is 
sedentary, with most recaptures occurring within 48 km of release (Pitt 1969).  However, older plaice 
have been known to move up to 160 km (Powles 1965).  Migrations have been observed from 
Canadian waters to deeper offshore waters in the winter, returning to shallower water in the spring 
(Hebert and Wearing-Wilde 2002, in Johnson 2004).   

In Newfoundland waters, American plaice spawn during the spring.  The current age at sexual maturity 
for females in the area (2+3K) is approximately eight years with a length of maturity of approximately 30 
cm (Busby et al. 2007).  During spawning, large quantities of eggs (between 250,000 and 300,000) are 
released and fertilized over a period of days on the seabed (Johnson 2004).  Eggs are buoyant and drift 
into the upper water column, where they are widely dispersed, allowing for some intermingling of 
stocks.  Intermingling of adults is minimal.  Hatching time is temperature dependant, occurring in 11 to 
14 days at temperatures of 5°C (Scott and Scott 1988).  Larvae are non-dorsally flattened and are 4 to 
6 mm in length when they hatch.  They begin to settle to the seabed when they reach 18 to 34 mm in 
length and their body flattens (Fahay 1983). 

Larval plaice feed on phytoplankton and zooplankton while in the upper water column (Pitt 1989).  
When they have settled to the seabed, their diet changes as they grow, ingesting larger benthic 
organisms, depending on location.  Small plaice (less than 30 cm) consume crustaceans and small 
echinoderms (Pitt 1973).  Adult plaice generally consume large quantities of fish.  Feeding intensity is 
highest during the spring and summer, likely to replenish energy stores lost during gonad development 
during the winter (Zamarro 1992).   

American plaice has been placed on the Prioritized Candidate List by COSEWIC in October 2006 
(COSEWIC 2006g).   

4.8.6 Greenland Halibut 

Greenland halibut (Reinhardtius hippoglossoides), commonly known as turbot, is a deep-water flatfish 
preferring temperatures of 0°C to 4.5°C (FAO 2007b).  In the Northwest Atlantic, their range extends 
from Greenland to the Scotian Shelf and most are taken from depths greater than 450 m.  Their depth 
range is from 90 to 1,600 m, with larger individuals occurring in deeper waters.  Unlike most flatfishes, 
the Greenland halibut spends much of its time off the bottom, behaving as a pelagic fish (Scott and 
Scott 1988).   

The spawning grounds of Greenland halibut (Boje 2002) are believed to be located southwest of 
Iceland (Sigurdsson 1979) and cover an extended area from Davis Strait, south of 67°N (Jensen 1935; 
Smidt 1969) to south of Flemish Pass off Newfoundland (Junquera and Zamarro 1994) between 800 
and 2,000 m depths.  Studies on the maturation and spawning of Greenland halibut have revealed a 
great deal of variability with the proportion of adult fish at size and age that maturation and spawning 
occurs exhibiting a high degree of geographic and temporal variation (Morgan and Bowering 1999).  
Large sized immature fish are common, fish in spawning condition over most months and fish skipping 
spawning seasons (Morgan et al. 2001).  A study conducted by Morgan et al. (2001) found that 
variability in maturity estimates appears to be a feature common to all of the areas.  Estimates of age 
and size at 50 percent maturity were fairly similar across populations with the exception of Division 
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2J3K which were higher (Morgan et al. 2001). The age and size at maturity estimated for the Div. 2J3K 
population are not unique as estimates from Russian surveys in the 1940’s and 1960’s of the northeast 
Arctic population were very similar (Kovtsova and Nizovtsev 1985). 

Eggs tend to drift northward in the West Greenland current; however, those that get engulfed by the 
Arctic Current drift southwards along the coast of Baffin Island, Labrador and northeastern 
Newfoundland, colonizing continental banks and slopes along the way (Bowering 1982).  The eggs are 
benthic, but upon hatching, the young move up into the water column and remain at depths near 30 m 
until they are approximately 70 mm in length.  As they grow, young halibut move down the water 
column and are transported by the currents (Scott and Scott 1988).  While maturing, Greenland halibut 
are thought to move to deep water and migrate north to the spawning area, suggesting a continuous 
stock throughout the range (Bowering 1982).  Greenland halibut in the Northwest Atlantic are thought to 
be a relatively homogenous genetic stock; however, there is some evidence that genetic mixing does 
occur with stocks in the Gulf of St. Lawrence (Bowering 1982). 

4.8.7 Atlantic Salmon 

Atlantic salmon (Salmo salar) are anadromous fish, living in freshwater rivers for the first two years of 
life before migrating to sea.  It is an iteroparous species, meaning it can spawn repeatedly, as opposed 
to most species of Pacific salmon (Onchorhynchus spp.), which are semelparous and die after one 
spawning (Schaffer 1974, in O’Connell et al. 2006; Flemming and Reynolds 2004, in O’Connell et al. 
2006).   

Atlantic salmon return annually to their natal river or tributary for spawning.  Both post-smolt (juvenile) 
and adult salmon migrate from northeastern North America in the spring and summer to waters off 
Labrador to overwinter (Figure 4.22).  While at sea, adult salmon were found spending a considerable 
amount of time in the upper portion of the water column (Reddin 2006).  Tagging studies of post-smolts 
also showed them spending most of their time near the surface, but undergo deep dives, likely in 
search of prey (Reddin et al. 2006).   

While still in the river, post-smolts mainly eat aquatic insect larvae, including caddisflies and blackflies.  
Adults at sea consume euphausiids, amphipods and fish such as herring, capelin, small mackerel, sand 
Lance and small cod.  When salmon return to freshwater to spawn they do not eat (Scott and Scott 
1988).  Mortality sources of salmon while at sea are poorly known (Reddin 2006), but it is known that 
they are prey for seals, sharks, pollock and tuna (Scott and Scott 1988).  

Atlantic salmon was placed on the prioritized candidate list by COSEWIC in October 2007 (COSEWIC 
2007d). 

4.8.8 Arctic Char 

Arctic char (Salvelinus alpinus) have a circumpolar distribution in the northern hemisphere (DFO 
2001a). They are either anadromous or resident freshwater fish, with a higher predominance of resident 
fish further south, while anadromous populations are common in northerly regions (DFO 2001a). In 
Labrador, anadromous populations increase in frequency with latitude as they are replaced by sea-run 
brook charr and Atlantic salmon in southern areas (DFO 2001a). 

 



LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd.  © 2008          August 2008    246 

Figure 4.22 Migration of Adult Atlantic Salmon Between Eastern North America and Labrador 

 
Source:  Reddin 1988, in Reddin 2006. 

Seaward migration for northern Labrador Arctic char commences with spring runoff and ice break-up in 
coastal rivers (DFO 2001a). Migrations consists of both first-time and repeat migrants with first time 
migrants being between two to seven years and 10 to 20 cm in length. Seaward migration for Arctic 
char is short and irregular, with both juveniles and adults spending only one to four months at sea 
before returning to fresh water (DFO 2001a).  Ocean migrations are also spatially limited, with few 
Arctic char moving less than 100 km from home rivers. The return migrations occur from July to 
September, with large mature charr returning first followed by non-mature adults then juveniles (DFO 
2007e). 

Northern Labrador Arctic char mature at younger ages and smaller sizes than other charr stocks from 
northern Canada (DFO 2001a). Spawning takes place in the fall, commencing by mid-October, and 
occurs in either lakes or streams and is not dependent on any particular substrate (DFO 2001a). 
Female’s lay approximately 290 eggs per 100 g of body mass (DFO 2001a). Growth rates are slow 
during the freshwater stage of the life cycle, with the adult size-at-age being highly variable, dependent 
up age of first sea migration and the number of migrations the charr has taken (DFO 2001a). In 
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Labrador, females begin to mature at approximately six years, with most spawning at least once by the 
age of nine (DFO 2001a). 

Arctic char are opportunistic predators while at sea, with diet varying over spatial areas. Sand lance, 
capelin, sculpins and hyperiid amphipods are the four main species of prey for Arctic char within the 
Labrador Shelf SEA Area (DFO 2001a). 

4.8.9 Sand Lance 

Sand lance is a small fish found on sandy seabeds. It lives partially buried in the sand and occasionally 
rises into the water column to feed. It is found in the North Atlantic from Greenland to the Gulf of St. 
Lawrence and is typically found at depths of less than 91 m. The species of sand lance present in the 
Labrador Shelf SEA Area is the northern sand lance (Ammodytes dubius); however, there is 
speculation about whether there are one or two species of sand lance in the SEA Area (DFO 2004b) It 
is generally accepted that the offshore, northern species is A. dubius and the inshore species A. 
americanus (= A. hexapterus), but the characteristics of the two species overlap (DFO 2004b). It co-
occurs over much of its range with the American sand lance (A. americanus) (Scott and Scott 1988). 

There is no information available regarding the time of spawning in the Labrador Shelf SEA Area, but in 
general, sand lance spawn during winter months in shallow waters (DFO 2004b). This species is not 
commercially fished, but is an important part of the marine food-web as it is a food source for marine 
mammals and several species of fish, including cod.  

4.8.10 Capelin 

Capelin (Mallotus villosus) is a small pelagic species that has a circumpolar distribution in the Northern 
Hemisphere (DFO 2006g).  Although this Arctic-boreal species has evolved to live at the edge of Arctic 
waters exploiting the feeding opportunities, capelin require higher temperatures for successful 
reproduction (Rose 2005). Distributions in cold water are not free of risk as capelin have been observed 
to freeze to death off Labrador, presumably when they contact ice crystals in super-cooled water (Rose 
2005). 

They are members of the smelt family (Osmeridae), olive in colour, with an elongated body and exhibit 
pronounced sexual dimorphism during spawning.  Capelin is found along the coasts of Newfoundland 
and Labrador and on the Grand Bank. 

Migration towards the coast precedes spawning on beaches or in deeper waters (DFO 2006g).  Capelin 
roll on sandy or fine gravel beaches in water temperatures ranging between 6°C to 10°C.  Beach 
spawning is more prevalent at night.  During spawning, the thermal range of capelin typically shifts 
upwards (Rose 2005). Beach spawning occurs at 2°C to 10°C, but deepwater spawning is restricted to 
about 2°C to 7°C, most likely occurs from 2°C to 5°C (Rose 2005). Capelins are able to spawn at the 
age of two and males usually die following spawning.  Spawning is typically in late June and early July, 
although it was somewhat later in the 1990s (Carscadden et al. 1997, 2001). 

Eggs are red in color, 1-mm diameter and are attached to the substrate.  Incubation varies with ambient 
temperature and lasts approximately 15 days at 10°C.  Larval capelin is plankton and remains near the 
surface until the onset of winter. 
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Capelin is major components in the marine ecosystem dynamics as they facilitate the transfer of energy 
between trophic levels, principally between primary and secondary producers to higher trophic levels 
(DFO 2006g).  Capelin prey consists of planktonic organisms comprised of primarily of euphausiids and 
copepods.  Capelin feeding is seasonal with intense feeding late winter and early spring leading up to 
the spawning cycle when feed ceases.  Feed recommences several weeks after cessation of spawning. 

Capelin predators comprise most major fish species including Atlantic cod, haddock, herring, flatfish 
species, dogfish and others.  Several marine mammal species, including minke whales (Balaenoptera 
acutorostrata), fin whales, harp and ringed seals (Phoca hispida) as well as a variety of seabirds also 
prey on capelin.   

In the 1990s capelin underwent dramatic changes in distribution, size and maturity at age, and time and 
duration of spawning (Carscadden et al. 1997). Together, the changes represent biological responses 
to a colder, less favourable environment.  The physical environment cooled throughout the 1980s, 
reaching a historical minimum in 1991 (Colbourne, 2000). Since 1991, the environment has been 
warming, returning to near-normal conditions by the mid-1990s with 1996 being one of the warmest 
years on record.  Capelin avoid cold Arctic water in which the copepod fauna is dominated by Calanus 
hyperboreus and Metridia longa (Anderson et al. 2002).  There appears to be a lag in the distributional 
response of capelin to improved environmental and feeding conditions (Anderson et al. 2002).  In 
general as water temperatures rise, northward shifts in capelin distribution can be expected, with more 
southerly grounds abandoned (Rose 2005).  Thus, changes in capelin distribution may be expected to 
have a direct impact on the many species that feed on them. 

During the early 1990s, capelin exhibited large-scale changes in distribution within and outside their 
normal range that have been linked to colder ocean temperatures (Carscadden et al. 2002).  During 
this period, capelin essentially disappeared from Div. 2J adjacent to the Labrador coast, to occupy an 
area to the south on the northern Grand Banks (Carscadden et al. 2001). 

The primary cause of capelin mortality is associated with predation and as such, variations in capelin 
abundances are directly linked to natural causes (DFO 2006g).  Capelin has a short life span (usually 
five years or less) and abundances are linked to a few age classes.  Management of capelin fisheries 
tends to be conservative because of the prominent role of capelin in the marine ecosystem.  

4.8.11 Herring 

Herring is a pelagic, schooling fish, usually occurring in shallow inshore waters. It also occurs offshore 
from the surface to depths of 200 m. There are a number of separate herring populations in the 
Northwest Atlantic and each has preferred spawning, feeding and wintering grounds.  

The time and location of spawning depends of the herring stock. Most stocks spawn in spring or fall 
(Scott and Scott 1988). Herring are demersal spawners, depositing their eggs on stable substrates in 
high energy environments with strong tidal currents (Iles and Sinclair 1982, in Stevenson and Scott 
2005). Spawning can occur on offshore banks at depths of 40 to 80 m; however, most herring stocks 
spawn in shallow coastal waters at depths of less than 20 m. In Newfoundland waters, it appears that 
herring spawn in coastal waters only. For coastal spawning stocks, spring spawning usually occurs in 
shallower waters than fall spawning (LGL Limited 2005b). Tibbo (1956) found that the main spawning 
locations in Newfoundland waters are found at the heads of bays and deepwater inlets. Herring larvae 
are pelagic. The larval stage of fall-spawned herring is much longer than spring spawned herring, 
lasting through the winter months (Scott and Scott 1988). The larvae of some stocks have been shown 
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to stay very close to where they were hatched, a result of the formation of tidally induced retention 
areas that prevent larvae from being dispersed by water currents (MI 2007a). The  length of time it 
takes for larvae to metamorphose into juvenile herring is dependent on water temperature and the food 
availability (MI 2007a). Larvae are very light sensitive, seeking deeper waters on bright days (Scott and 
Scott 1988). 

4.8.12 Arctic Cod 

Arctic cod (Boreogadus saida) are circumpolar in distribution (DFO 200hk) and are found in Canadian 
waters of the Beaufort Sea, the Arctic Archipelago, Hudson Bay, Baffin Bay, along the Labrador coast, 
eastern Newfoundland coast, and the northern and eastern Grand Banks.  Temperatures of 0°C to 4°C 
are believed to be optimal for the survival of Arctic cod, but they have usually been found in waters 
colder than 0°C and frequently near drifting ice (DFO 2006h).  Off northern Labrador, the common 
length range of this fish is 25 to 30 cm with diminishing sizes in southern Labrador (10 to 25 cm) and off 
eastern Newfoundland (10 to 18 cm).  These fish are found close to shore among ice floes and also 
offshore in depths greater than 900 m (DFO 2006h). 

Both male and female Arctic cod are mature when about 20 cm long and three years of age. In northern 
Canadian waters, spawning is thought to occur in late autumn and winter (DFO 2006h).  Fully mature, 
female Arctic cod produce eggs ranging from 1.5 to 1.9 mm in diameter, releasing 9,000 to 21,000 eggs 
(DFO 2006h).  Spawning occurs under the Arctic ice cover and fertilization is external.   

Arctic cod are the main consumers of plankton in the Arctic seas (DFO 2006h).  Small Arctic cod, 4 to 6 
cm long, feed mainly on the eggs and larvae of copepods and adult amphipods (DFO 2006h). 
Intermediate sized fish (8 to 12 cm) feed on copepods, amphipods and euphausiids. Fish more than 12 
cm in length feed on copepods, amphipods and arrow worms. Large Arctic cod feed on plankton 
organisms  and are cannibalistic, feeding on smaller members of their own kind (DFO 2006h). 

The abundance of Arctic cod in the Canadian Arctic is unknown. 

4.8.13 Rock Cod 

Rock cod (Gadus ogac) (Greenland cod) is an Arctic to subarctic species whose distributions includes 
the Labrador Shelf SEA Area.  They are found inshore at depths ranging from 0 to 200 m depth, but 
rarely found in deeper water or offshore (FAO 2007c; Nielsen and Andersen 2001).  While rock cod are 
tolerant of low salinities, there is no evidence that it enters freshwater (FAO 2007c). 

Rock cod are relatively short lived, seldom living beyond nine years.  Fish aged five to six years attain 
lengths of approximately 50 cm and rarely exceeds 60 cm total length (FAO 2007c).  It matures at 
approximately three to four years of age before spawning in shallow waters from February to May.  
After fertilization, eggs sink to substrate.   

Rock cod spawn their demersal eggs in close proximity to nursery areas resulting in the larvae 
remaining in the area they were spawned (Laurel et al. 2003).  As juveniles,  rock cod associate with 
complex habitats and in particular eelgrass, for protection from predators (Laurel et al. 2003a).  The 
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).  High 
densities of rock cod were found associated with eelgrass, suggesting it was the preferred nursery 
habitat (Laurel et al. 2004).  Eelgrass often supports higher densities of food, namely in the form of 
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pelagic and epiphytic zooplankton. Macrophytes also reduce the risk of predation for young fish from 
larger fish (Laurel et al. 2003a; Laurel et al. 2004).   

Rock cod is an omnivorous opportunist (Nielsen and Andersen 2001) very similar to Atlantic cod.  An 
adult diet is primarily comprised of capelin as well as other demersal species (Nielsen and Andersen 
2001).  Crustacea, polychaeta, mollusca and echinodermata are important for juvenile and small rock 
cod and become less important as the fish grows (Neilsen and Andersen 2001). 

4.8.14 Witch Flounder 

Witch flounder (Glyptocephalus cynoglossus) are a deep water flatfish, also known as greysole, occur 
in the Northwest Atlantic from Hamilton Inlet in Labrador (northern limits for this species) south to Cape 
Hatteras. They are plentiful in the Hawke Channel (DFO 2006i).  Witch flounder prefer living in gullies 
where the bottom is usually of clay, muddy sand or pure mud rather than the hard tops of the banks 
and inshore ground.  In summer they usually move up onto the soft mud and in winter move down into 
the deeper gullies. They are usually found offshore, in moderately deep water, mainly at depths of 45 to 
275 m, water temperatures of 2°C to 6°C and do not migrate (Scott and Scott 1988; Cargnelli et al. 
1999).  Witch flounder are a slow growing, long lived species that have been aged over 20 years old 
(Maddock-Parsons 2005). 

The prey of witch flounder are marine worms as well as small crustaceans or shellfish similar in shape 
to shrimp (DFO 2006i). Small pieces of clam shells are also found in witch flounder stomachs and the 
occasionally small fish in large witch founders (DFO 2006i). 

The spawning is rather extensive throughout the Northwest Atlantic and occurs in late spring to late 
summer, depending upon the geographical area of the spawning grounds (DFO 2006i). Spawning 
usually takes place in deep waters where temperature conditions are rather high.  The spawning period 
is less extensive in the north areas than in the south.  The pelagic or midwater stage in the life history 
of witch flounder is longer than any other of the pleuronectine flatfishes and may continue anywhere 
from four months to one year (DFO 2006i). During this time, eggs and larvae from spawning grounds in 
the northern areas drift southward in the fast Labrador current over great distances to settle in water 
where temperatures are suitable for survival. Eggs and larvae on the southern banks probably do not 
drift far because of the slow currents, which move in a more circular fashion. On occasion, however, 
eggs have been found floating over oceanic depths (DFO 2006i). 

4.8.15 Skate 

There are 13 known species of skate (Family Rajidae) found in the Northwest Atlantic; however, many 
are rare and do not make an important contribution to the fishery (MI 2007b). Of these, 13 the two most  
abundant species are thorny (Raja radiate) and smooth (Raja senta) skate. These two species account 
for approximately 95 percent of skate landings and are described in greater detail in the following 
sections (MI 2007b). 

4.8.15.1 Thorny Skate 

Thorny skate (Raja radiate) are a temperate to Arctic species, widely distributed in the North Atlantic 
from Greenland to South Carolina (Kulka et al. 2006). Thorny skate have been observed over a wide 
range of depths, from nearshore to 1,700 m, with most of its biomass noted to occur between 50 to 150 
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m (Kulka and Miri 2003a). They are observed on both hard and soft substrates (Kulka et al. 1996) and 
are primarily associated with muddy, sandy and pebble substrates (Kulka and Miri 2003a). 

The life span of the thorny skate has not been studied, but data from tagging studies indicate they may 
live for 20 years or more (DFO 2003a; Kulka and Miri 2003a). Information is lacking on most aspects of 
the population dynamics of thorny skate. Thus, it is not possible to undertake age-based analyses or 
estimate the spawning stock biomass with any certainty. Males have been found to mature at smaller 
sizes than females, with size at maturity increasing from north to south. Ovaries of sexually mature 
females hold 10 to 12 pairs of eggs in various developmental stages (Kulka and Miri 2003a). Thorny 
skate deposit 6 to 40 egg cases per year (DFO 2003a). Larger females produce larger egg cases, but it 
is not known if egg case size is related to survival rates (Kulka and Miri 2003a). 

Thorny skate feed on a variety of invertebrates including polychaetes, crabs and whelks (Kulka and Miri 
2003a). The diets of larger skates include fish prey such as sculpins, redfish, sand lance and small 
haddock. Considerable amounts of fish offal have been found in skate stomach and this, coupled with 
the ventral mouth location, suggests that thorny skate are opportunistic bottom feeders. There is limited 
information regarding thorny skate predation, suggesting they are prey to large predators such as 
seals, sharks and Atlantic halibut. 

Thorny skate is currently under review by COSEWIC (D. Kulka, pers. comm.). 

4.8.15.2 Smooth Skate 

Smooth skate (Malacoraja senta) is found along the Atlantic coast of North America, ranging from the 
Gulf of St. Lawrence and Labrador shelf to South Caroline (Packer et al. 2003). They live on soft mud 
and clay bottom, often in deep troughs and basins (Scott and Scott 1988). It is found at depths ranging 
from 46 to 457 m, with greatest abundances noted below 110 m (Swain and Benoit 2001). 

There is limited knowledge available on the life history of the smooth skate. Their diet of is comprised of 
amphipods, mysiids, decopods, euphausiids and fish species including yellowtail flounder (Limanda 
ferruginea), hake, witch flounder and sand lance (Packer et al. 2003).  

Smooth skate is currently under review by COSEWIC (P. Shelton, pers. comm.), with the species 
schedule to be assessed in May 2008. 

4.8.16 Demersal Sharks 

Six species of small dogfish are resident in Canadian waters, with the spiny dogfish (Squalus 
acanthius) and black dogfish (Centroscyllum fabricii) the most abundant. Other demersal sharks in 
Canadian waters include the smooth dogfish (Mustelus canis), Portuguese shark (Centroscymnus 
coelolepis), deepsea cat shark (Apristurus profundorum) and great lantern shark (Etmorpterus princes). 

4.8.16.1 Spiny Dogfish 

The spiny dogfish is a widely distributed, boreal to warm temperate species distributed over continental 
and insular shelves and upper slopes of the Pacific and Atlantic Oceans (Kulka 2006). Their western 
Atlantic distribution ranges from Labrador to Florida, with their centre of abundance located between 
the southern Scotian Shelf and Cape Hatteras. Spiny dogfish concentrate at bottom depth of 10 to 200 
m in water ranging between 7°C to 15°C. Thus, the spiny dogfish are at the northern limit of their 
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distribution in Newfoundland and Labrador waters. Mature adults congregate in the warmest available 
water (>5°C). 

Spiny dogfish distributions are patchy and they form dense aggregations, causing high variability in 
survey indices. The absence of young juveniles coupled with survey abundance variability suggests 
that the early life history stages (pupping and juveniles) occur elsewhere and, as such, the spiny 
dogfish on the Grand Banks are not independent stock. 

The spiny dogfish is an omnivorous opportunistic feeder. The diet consists of small fish (capelin, cod, 
haddock, hake (Urophycis tenuis), and herring) and invertebrates (krill, crabs, polychaete worms, 
jellyfish, ctenophores, amphipods, squid, octopus) (Campana 2007). It is preyed upon by larger sharks 
and marine mammals (Grimm et al. 2004). 

Spiny dogfish is currently under review by COSEWIC (P. Shelton, pers. comm.). 

4.8.16.2 Black Dogfish 

Black dogfish is distributed along the slopes of the Atlantic Ocean Basin, ranging from Greenland down 
to Cape Hatteras, possibly Florida and into the Gulf of Mexico (Kulka 2006). It is a bathydemersal 
species, resident in waters as shallow as 300 m but generally found in water deeper than 500 m. Black 
dogfish reside in the warmest available bottom temperatures (73.8°C). 

Relative abundance estimates are problematic as large portions of the black dogfish occupy depths that 
exceeds the range surveys (pre-1995) (Kulka 2006). Black dogfish exhibit a highly structured 
distribution with a degree of separation by life stage. Large pregnant females migrate to shallow waters 
in the Laurentian Channel, where pupping occurs. The young migrate in to deeper waters of the 
channel where, as they mature, they migrate out of the Laurentian Channel in to the slope waters. They 
may migrate considerable distances to the Labrador Shelf. As they continue to grow, they continue to 
move into deeper waters. 

Black dogfish are primarily by-catch in Greenland halibut, crab, redfish, monkfish (Lophius americanus) 
and witch flounder fisheries and will not be discussed in the commercial and Traditional Fisheries 
section (4.9). 

4.8.17 Lumpfish 

Lumpfish (Cyclopterus lumpus) are considered as groundfish that range on both sides of the North 
Atlantic. In the Northwest Atlantic, lumpfish range from Greenland south to Chesapeake Bay (DFO 
2006j). 

The species is benthic, found on rocky substrates between 50 and 150 m, occasionally to 400 m. It may 
also occur in floating seaweed (MI 2007c). It is distinguished by its short stout body, which is covered 
by hard wart-like protrusions (tubercles) (MI 2007c). The caudal fin is broad based and square tipped. 
The pectorals, larger on males, are rounded and nearly meet on the throat (Bigelow and Schroeder 
2002). The pelvic fins of the species are modified and united by a circular flap of skin, thus forming a 
sucking disc and enabling lumpfish to adhere to the bottom or to floating objects (MI 2007c), such as 
rocks, lobster traps and other solid objects (DFO 2006j). 

Lumpfish undergo a coastal migration for spawning, which takes place in May and June (DFO 2006j). 
Lumpfish feature sexual dimorphism, with male lumpfish considerably smaller than the females. Males 
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arrive on the spawning grounds several weeks in advance of the females to establish their territories. 
The females lay two to three egg masses at intervals ranging from 8 to 14 days. Once the eggs are 
deposited, females migrate back to deeper water, leaving the males to guard and fan the egg masses 
(DFO 2002c; 2006h). Egg mass may contain more than 100,000 to 130,000 eggs measuring 2 mm in 
diameter with one oil globule and light green to yellowish in colour. Juveniles are semi-pelagic, 
remaining in the top metre of the water column for their first year, during which they are often 
associated with floating algae. 

The diet of lumpfish consists mainly of small shrimp and crustaceans, jelly fish, small fish and worms 
(MI 2007c). 

4.8.18 Whelk 

Whelks are gastropod molluscs, characterized by a spiral shell and large foot muscle.  The species 
harvested in Newfoundland and Labrador waters is the waved or rough whelk (Buccinum undatum).  It 
occurs in the Northwest Atlantic from the Arctic to New Jersey on a wide range of substrates and is 
very common on mud and sand (Newfoundland and Labrador Department of Fisheries and Oceans 
(NLDFA) 2006).  Young are common in tide pools and shallow water.  Adults can inhabit depths to 
200 m and commonly grow to approximately 6.4 cm in length (Gosner 1978).  They produce round egg 
masses that adhere to rocks and wash onshore during storms (Gosner 1978; Harvey-Clarke 1997). 

Whelks are carnivorous.  Fragments of polychaetes, bivalves and urchins found in whelk stomachs, 
suggesting they are active predators but also feed on opportunistic scavengers.  Predatory behavior is 
almost never observed in the field.  The suggestion that whelks are scavengers is based on their 
infrequent feeding, high mobility and capacity to detect and locate dead animals on the seabed.  They 
have been frequently observed approaching seastars feeding on bivalves, preying on the remains left 
by the seastars (Himmelman and Hamel 1993). 

4.8.19  Toad Crab 

Toad crab (spider crab) is comprised of two species Hyas araneus and H. coarctatus.  Toad crab is 
common on all types of substrate, with H. araneus preferring soft bottom while H. coarctatus is more 
common on hard bottom (Squires 1990).  Toad crab has an uneven carapace surface with four pairs of 
round, tubular walking legs.  Their carapace is approximately 11/3 times longer than wide; up to a 
maximum carapace width of approximately 100 mm and a spread of 450 mm.  Their maximum weight 
is approximately 0.7 kg. 

Toad crab is widespread on both sides of the north Atlantic; from low water to about 1650 m; in the Gulf 
of St. Lawrence, Bay of Fundy, Nova Scotia and Newfoundland and Labrador.  They are very common 
at intermediate depths, overlapping rock crab and snow crab zones.  

4.8.20 Porcupine Crab 

The porcupine crab (Neolithodes grimaldii) is one of 79 members of the King Crab family, but only one 
of two species from this family that reside in waters off Atlantic Canada. It is a deep-water crab found 
on the sea bed floor at depths between 800 to 2000 meters (Squires 1965). It is often found along the 
continental slope on both sides of the Atlantic Ocean ranging from North Carolina to Greenland in the 
western Atlantic and from Iceland and the British Isles to the Azores and Cape Verde Islands in the 
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eastern Atlantic (Squires 1965). The porcupine crab is a large red crab that is covered in large, sharp 
spines on its legs and carapace. Males can weigh as much as 2.28kg and have a carapace length of 
180 mm, females are generally smaller but carapace lengths of up to 160 mm have been recorded. At 
first glance these animals appear to have only three sets of walking legs (as opposed to the usual four 
sets) and one set of claws. However, hidden under the carapace are the missing set of legs, they are 
much smaller and are used for cleaning gills. The right claw is larger and is used for crushing while the 
left is reduced in size and is used for food handling. It is believed that the porcupine crab is carnivorous, 
feeding on snails and mussels (Squires 1965).   

4.8.21 Data Constraints for Fish 

While there is information on all species, there are a variety of uncertainties that may affect the 
information provided on certain species in the Labrador Shelf SEA Area.  Description and details on a 
variety of fish species may be limited due in part to existing data constraints, including a paucity of 
information with respect to species life history.  The impact of environmental variations (in particular 
temperature variations) on natural mortality, production and recruitment is poorly understood.  Non 
commercial species have more data constraints particularly for the life history and ecology in the 
Labrador Shelf SEA Area including spawning locations, abundance and distribution as there has been 
limited scientific studies conducted.  The information on the biology, life history and ecology is often 
inferred from research conducted in other areas.  While this provides a basis upon which to build, it is 
not region specific and differences can occur especially considering that the Labrador Shelf SEA Area 
is a high-altitude region.   

There is limited scientific information for Iceland scallops in the Labrador Shelf Sea Area (DFO 2000a).  
The abundance and distribution are uncertainties, although it is known that the Iceland scallop catches 
are primarily from the Nain area.   

Knowledge about snow crab migration in the Labrador Shelf SEA Area is limited.  The actual mating 
areas are unknown.  Little is known about the stock structure of snow crab, with most of the information 
on distribution having been obtained from the fishery. The stock structure of snow crab is believed to be 
more complex than for most groundfish and pelagic fishes (FRCC 2005).  The knowledge of population 
dynamics is limited with uncertain knowledge of shifting spatial distributions of adolescent male, female 
and mature male snow crab (FRCC 2005).  The understanding of Source-sink areas for snow crab is 
limited (FRCC 2005).  The detailed spatial distribution of snow crab is limited (FRCC 2005).  

There are still uncertainties associate with the basic biology and behavior of Northern shrimp.  The 
timing, release, and subsequent behavior of shrimp larvae is limited.  There are constraints with the 
ability to age crustaceans and as such has impacts on the differentiation between juvenile and adult.  
The migration of juveniles is lacking.  The age at sexual maturity as a male is limited.  Migration is 
poorly understood for all life stages.   

The actual timing of mating for redfish has uncertainties associated with it as thought to occur in late fall 
to early winter.  The diel vertical migration is poorly understood.   

The American plaice in the Labrador has been the subject of limited scientific study (Bowering et al. 
1997). There have been no tagging or genetic studies on American plaice in the Labrador Shelf SEA 
Area.  There is limited knowledge regarding the dispersal of American plaice via egg and larval drift.   
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Overall knowledge of sand lance distributions, spawning locations and abundances are limited for the 
Labrador Shelf Sea Area.  The abundance of Arctic cod in the Canadian Arctic is unknown, distribution 
information has constraints, and spawning locales are not unknown as spawning is thought to occur 
under ice cover.  Information is lacking on most aspects of the population dynamics of thorny skate and 
as such age-based analyses or estimate the spawning stock biomass have uncertainties associated 
with them.  There is limited knowledge available on the life history of the smooth skate. 

There are still considerable data constraints related to the movements of fish within the Labrador Shelf 
SEA Area.  Most of what is known comes from commercial fishery data, which often will be grouped in, 
to NAFO Divisions used in fisheries management (i.e., 2J3KL).  The distribution of fish and shellfish 
eggs and larvae is not well understood in the Labrador Shelf SEA Area.  Predator-prey interactions and 
the importance of different food sources are poorly understood.   

An emerging data constraint is the understanding climate variations play in species and ecosystem 
interactions. This is very relevant for species that are at their ecological limits because their distribution 
and abundance will change depending upon the ecological regime of the time.  Current research efforts 
are being undertaken to fill data constraints in this area.  A significant amount of the current research 
on climate change is being conducted in the western arctic and equivalent information for the Labrador 
Shelf SEA area is limited, although it is recognized that this is a new and evolving focus 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.   

4.8.22 Planning Implications for Fish 

Each project-specific environmental assessment will need to consult with DFO and industry groups, 
such as Groundfish Enterprise Allocation Council (GEAC), about current-year plans for the relevant 
areas. 

Sensitive times for fish include spawning periods and larval periods.  The tables below outline the times 
when those fish species harvested commercially are spawning (Table 4.6) and times when pelagic 
larval stages are present (Table 4.7).  Most commercial species spawn during the spring and summer, 
but cod and skate reproduce throughout most of the year.  Most larval and juvenile pelagic life stages 
are present in the Labrador Shelf SEA Area in the late summer and fall.   

Table 4-6 Spawning Times of Commercial Fish and Shellfish Species in the Strategic 
Environmental Assessment Area 

Species Spawning Period 
American Plaice April 
Atlantic Cod March to May 
Atlantic Halibut February to April 
Greenland Halibut January to March 
Redfish November to February (Late fall-early winter) 
Scallops, Iceland April to August 
Skate Year round 
Snow Crab February to April 
Witch Flounder March to September 



LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd.  © 2008          August 2008    256 

Species Spawning Period 
Wolffish July to February (species dependant) 
Roughhead Grenadier March to July, Year round 
Northern Shrimp March to May 

 
Table 4-7 Time of Year When Pelagic/Sensitive Life Stage is Present in the Water Column 

within the Strategic Environmental Assessment Area 
Species Pelagic/Sensitive Life Stage Period 

American Plaice Unknown - Temperature dependant 
Atlantic Cod Year round 
Atlantic Halibut May and June 
Greenland Halibut Unknown 
Redfish April to August 
Scallops, Iceland August to October 
Skate Year round 
Snow Crab Year round 
Witch Flounder Year round 
Wolffish Unknown 
Roughhead Grenadier Year round 
Northern Shrimp June to May 

Specific mitigative measures for avoidance of sensitive times would likely need to be established in 
consultation with authorities for site-specific environmental assessments. 

Climate change and species specific impacts is a evolving research area and will have to be 
considered during the production of project specific environmental assessments.  Information arising 
from this developing focus area will most likely fill some existing data gaps while providing new data on 
a developing area of focus (climate change). 

4.9 Marine Mammals and Sea Turtles 

This summary covers only the marine mammal and turtle species that are likely to occur within the SEA 
Area and are not SARA-listed or have COSEWIC status as endangered, threatened or special concern. 
SARA-listed are noted in Table 4.1 and discussed by species in Section 4.2 and COSEWIC status 
species are noted in Table 4.2 and discussed by species in Section 4.3. 

4.9.1 Mysticetes 

4.9.1.1 Humpback Whale 

The humpback whale (Myaptera novaearigliae) is found in tropical, temperate and sub-polar waters 
throughout the world (COSEWIC 2003c).  Humpbacks are common in coastal waters, occurring in 
groups of several individuals while feeding on capelin, herring, krill and shrimp.  Humpback whales 
undergo seasonal migrations from high-latitude feeding areas in the summer (i.e., Canadian waters) to 
low-latitude breeding and calving grounds (COSEWIC 2003c).   

The North Atlantic population of humpback whales is estimated at over 11,500 individuals and is 
considered “not at risk” by COSEWIC (COSEWIC 2003c), and are therefore not listed by SARA.  The 
potential threats to humpback whales include reductions in prey base, incidental fisheries mortalities, 
vessel collisions and disturbance or injury associated with vessel traffic and/or high-intensity 
underwater sounds (COSEWIC 2003c).  Currently, none of these threats is thought to jeopardize 
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population growth.  There are a number of potential natural mortality sources, including predation, 
parasites, diseases, biotoxins and accidental beaching or entrapment (Baird 2003).  Within the SEA 
Area, humpbacks would likely feed near areas of upwelling, such as shelf breaks.  Humpbacks are 
common along the Labrador shelf, with primary feeding areas concentrated along the shoreline from 
Hudson Strait to the southern coast of Newfoundland.  Humpback whale observations are noted in 
Figure 4.23.   

Humpbacks from western and eastern North Atlantic use the West Indies as the primary breeding and 
calving grounds, with small numbers breeding and calving in the Cape Verde Islands (COSEWIC 
2003c).  There are three feeding stocks present in eastern Canadian waters: the Gulf of Maine; the Gulf 
of St. Lawrence; and the Newfoundland and Labrador stocks.  There is some interchange between 
feeding stocks and juveniles from all three stocks mix in mid-latitude feeding area. 

Gestation is 11 to 12 months, with a single calf born every one to three years, primarily between 
December and April (COSEWIC 2003c), with peak numbers of births occurring in January and 
February (Baird 2003).  Calves are normally weaned by one year of age, although some will remain 
with their mothers until they are two years old (Baird 2003).  In the North Atlantic, the mean age of 
sexual maturity for females is reached at five years. 

4.9.1.2 Minke Whale 

Minke whales (Balaenoptera acutorostrata) or commonly known as “grampas” occur worldwide and are 
the most common of the baleen whales.  Minkes arrive in the inshore waters of Newfoundland and 
Labrador in April.  Most stay only for the summer and fall as late as October or November; however, 
some individuals remain into the winter.  Minke whales are common in shallow water, less than 200 m 
deep, but may also occur offshore in deeper waters (Figure 4.23).  They are often solitary in the 
western North Atlantic, but may occur in groups of two or three.  They feed on capelin and sand Lance 
(Naud et al. 2003), but also eat planktonic crustaceans, herring, mackerel and, occasionally, squid.  
There are currently no overall estimates of the minke whale population in the western North Atlantic; 
however, the population is considered abundant and numbers in the thousands along the North 
American coast. 

4.9.1.3 Sei Whale 

Sei whales (Balaenoptera borealis) are located in all oceans and make seasonal migrations from low-
latitude wintering areas to high-latitude summer feeding areas (COSEWIC 2003d).  The wintering 
ground locations are unknown and summer distributions exhibit dramatic year-to-year variation.   

It is believed that there may be two separate stocks of sei whales in Atlantic Canada (COSEWIC 
2003d).  The Nova Scotian stock is centred on the Scotian Shelf.  The evidence supporting a second 
Atlantic Canada stock, the Labrador stock, is uncertain; however incidental records from fisheries 
observers report a number of observations (Figure 4.23) from 1987 to 1993 along the Labrador shelf 
(COSEWIC 2003d).  Population estimates based on catch percent effort data collected during 
commercial whaling estimate 1,400 to 2,250 individuals in the western Atlantic (COSEWIC 2003d).  
Population estimates for the Northwest Atlantic sei whales based on recent data are not available. 
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Figure 4.23 Baleen Whale Observations (1967–2006) in the Labrador Shelf Strategic 
Environmental Assessment Area 
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Sei whales use deep pelagic water as habitat and appear to be associated with the Continental Shelf 
edge in the Northwest Atlantic (COSEWIC 2003d).  Sei whale feeding habitat is dominated by high 
concentrations of pelagic zooplankton, in particular copepods.  Breeding ground habitat is unknown.   

Sei whales reach sexual maturity between 5 to 15 years and may live to 60 years of age (COSEWIC 
2003d).  The gestation period is 10 to 12 months, with conception and calving at lower latitudes.   

4.9.2 Odontocetes 

4.9.2.1 Long-finned Pilot Whale 

Long-finned pilot whales (Globicephala macrorhynchus) are commonly seen in small pods of 
approximately 10 to 20 individuals.  Long-finned pilot whales have been sighted in the offshore waters 
of Labrador from May to July (Abend and Smith 1999) and are common off the southwest coast of 
Newfoundland during the summer (Kingsley and Reeves 1998).  They are frequently observed along 
shelf breaks, offshore, but may occur coastally as well (Figure 4.24).  Groups of long-finned pilot 
whales are occasionally found stranded on beaches.  They commonly come close to shore, especially if 
squid are abundant in the area.  Squid is a primary prey item, along with pelagic schooling fish species.  
The long-finned pilot whale has not been assessed by COSEWIC and is not listed under SARA.   

4.9.2.2 Atlantic White-sided Dolphin 

Atlantic white-sided dolphins (Lagenorhynchus acutus) or “jumpers” number in the hundreds of 
thousands in the North Atlantic (Reeves et al. 1999).  Distinct sub-populations of Atlantic white-sided 
dolphins may occur in the Gulf of Maine, Gulf of St. Lawrence and Labrador Sea (Palka et al. 1997).  
They are often seen in groups of 50 to 60 individuals and groups of several hundred may occur.  Their 
primary food is squid and herring.  The Atlantic white-sided dolphin has not been assessed by 
COSEWIC and is not listed under SARA.  Data on observations of Atlantic white-sided dolphins in the 
Labrador Shelf SEA Area are provided in Figure 4.24. 

4.9.2.3 Killer Whales 

This species is cosmopolitan and sighted in all oceans of the world.  In Canadian waters, the killer 
whales (Orcinus orca) are split into five distinct populations based on genetics, acoustics, social 
behaviour, morphology and diets.  Of these five populations, four are in the Northeast Pacific and one 
in the Northeast Atlantic.  This latter population is known as the eastern Arctic killer whale (COSEWIC 
In Press).   

There were 363 sighting events of over 1,710 whales reported in Atlantic Canada between 1864 and 
2007, with most records occurring since 1950 (Lawson et al. 2007) A large portion (31.4 percent) being 
recorded in the last seven years and during the June to September period with a majority of them in 
Newfoundland and Labrador waters (Lawson et al. 2007). They have been recorded in all areas, 
including Nova Scotia, Gulf of St. Lawrence, Labrador, Hudson Bay and the Canadian Arctic (see 
Figure 4.24).  This population is designated data deficient, with no genetic information available and no 
estimate on population numbers (COSEWIC In Press).   
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Figure 4.24 Toothed Whale Observations (1971-2006) in Labrador Shelf Strategic 
Environmental Assessment Area   
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Habitat of killer whales varies between populations, with broad variations in water depths, salinity and 
temperature preferences.  The habitat of the Atlantic population is not well described.  There have been 
no clear patterns of distribution or movement documented for this population.  However, limited surveys 
would suggest that the killer whales in the North Atlantic are not abundant (COSEWIC In Press).   

Different populations of killer whales specialize on specific prey types, either fish or mammal.  The 
eastern Arctic whales are thought to hunt beluga whales.  This primary diet category is one of the 
population characteristics that are used to segregate killer whale populations into transient or resident 
types.  There are also morphological, genetic and behavioural differences between these two types of 
killer whale.  However, there is not enough information available to segregate killer whales from the 
Eastern Arctic populations into resident or transient types (COSEWIC In Press).  

4.9.3 Pinnipeds 

4.9.3.1 Harbour Seals 

Harbour seals (Phoca vitulina) or as commonly referred to as “ranger seals” are year-round residents 
along the coast of Newfoundland and Labrador (Baird 2001).  The adults range for 1.5 to 1.8 metres in 
length and weight up to 62 kg with males being larger than females.  The primary prey of harbour seals 
in the Labrador shelf are winter flounder, Arctic cod, shorthorn sculpin (Myoxocephalus scorpius) and 
Atlantic cod, with some regional variability (Sjare et al. 2005).  Harbour seals are common in nearshore 
shallow waters near river mouths or at particular haul-out sites.  Pupping is expected to occur in May or 
June and pups are nursed for approximately 24 days (Bowen et al. 2001).   

Harbour seals remain in the nearshore year-round making them accessible to hunters.  Harbour seals 
were once plentiful in the bays, but it seems that hunting activities has driven the seals to the outer 
islands (Brice-Bennett 1977).   

Harbour seals likely occur throughout the Labrador Shelf SEA Area year-round.  The eastern Canadian 
population of harbour seals was estimated at 30,000 to 40,000 individuals in 1993 (Burns 2002).  A 
COSEWIC review in 1999 indicates that available data are insufficient to determine the status of the 
population; however, the east coast population appears to be increasing (Baird 2001).  Potentially 
limiting factors from anthropogenic sources include oil spills, accumulation of persistent toxins, and 
disturbance by coastal development, vessel traffic, or acoustic harassment (Baird 2001). 

4.9.3.2 Harp Seal 

The harp seal (Phoca groenlandica) population in the Northwest Atlantic was estimated to be between  
5.9 million with a 95 percent confidence interval of 4.6 to 7.2 million (DFO 2005d).  This population size 
has been stable since 1996.  The harp seals summers in the Canadian Arctic and Greenland (DFO 
2005d). The average adult harp seal is 1.7 metres in length and weight ranges from 80 to 180 kg 
depending on time of year. Harp seals may live 35 years or more. 

In the fall most of these seals migrate southward either to the Gulf of St. Lawrence or to the area off 
southern Labrador and northern Newfoundland where they give birth in late February or March (DFO 
2000c; DFO 2005d).  A substantial proportion of the harp seals pupping in Newfoundland would be 
located in the southern portion of the Labrador Shelf SEA area.  Pups are nursed for approximately 12 
to 14 days on the ice and then disperse to areas throughout the northern-most Gulf of St. Lawrence, 
northeastern Newfoundland and southern Labrador.  Some individuals may remain in southern waters 
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throughout the summer; however, the majority of the population migrates north to summer feeding 
grounds in Hudson Bay, Baffin Island and north western Greenland (DFO 2000c).   

Moulting aggregations of older animals on the sea ice may form in April and May off Northeastern 
Newfoundland.  Arctic cod is the primary food of the harp seal, comprising an estimated 54 percent of 
their diet from October to March (DFO 2000b). The prey composition and food consumption of harp 
seals varies greatly with season and among regions (Kapel, 2000; Nilssen et al. 2000). Data collected 
from harp seal pups in the Greenland Sea in 1995-1997, determined that pups feed on crustaceans as 
their first food source.  Harp seals are common in the Labrador Shelf SEA Area.   

4.9.3.3 Hooded Seal 

The majority of the hooded seal (Cystophora cristata) population in the Atlantic whelp in the area off 
southern Labrador and northern Newfoundland (known as the “Front”) in mid-to late March (DFO 
2003b).  In most years, a substantial proportion of the hooded seals pupping in Newfoundland and 
Labrador do so in the southern region of the SEA Area.  This is followed by dispersal and migration to 
summer moulting grounds in the waters off Greenland.  Hooded seals are widely distributed throughout 
the western North Atlantic in the winter and spring (Kovacs 2002; Stenson and Sjare 1996); however, 
some individuals may remain in Atlantic waters year round.  The relationships between the different 
breeding groups are poorly understood although DNA suggest a single group (Hammill and Stenson 
2006). 

Adult males reach lengths of 2.6 m and weights of 300 to 400 kg with females average about 2 m in 
length and weigh 145 to 300 kg.  

Population estimates are on the order of 535,800 seals based upon models developed for harp and 
grey seals, which have similar biological characteristics and an annual pup production of about 107,900 
(Hammill and Stenson 2006).  Hooded seals are important predators in the Northwest Atlantic waters 
around Newfoundland (Hammill and Stenson 2000) feeding on benthic invertebrates, Greenland 
halibut, redfish, Arctic cod and squid. 

4.9.3.4 Bearded Seal 

Bearded seals (Erignathus barbatus) named for its long whiskers and commonly referred to as “square 
flippered”, are associated with sea ice and have a circumpolar distribution (Burns 1981).  There are two 
sub-species of the bearded seal, with E. barbatus barbatus found in the western Laptev Sea, Barents 
Sea and North Atlantic Ocean and as such, is the sub-species that occurs in the Labrador Shelf SEA 
Area. 

Among the largest of the northern seals, the bearded seal makes its home on moving inshore ice, in 
shallow coastal waters where the seabed is rich in food.  During the open-water period, bearded seals 
occur mainly in relatively shallow areas, because they are predominantly benthic feeders (Burns 1981).  
The bearded seal diet consists primarily of crustaceans (shrimps and crabs), molluscs (clams and 
whelks), and some fish such as sculpin, flatfish and cod (Rearden 1981; Hjelset et al. 1999).  They feed 
in water depths of less than 130 m.  They prefer areas of water no deeper than 200 m (Harwood et al. 
2005).  Although the seasonal movements of bearded seals may be related to the advance and retreat 
of sea ice and to water depth, there are some seals that remain in coastal water during the summer not 
following the receding ice (Kelly 1988).  Predation of bearded seals occurs most often in pack ice when 
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the seals are hauled-out and polar bears kill mainly newborn young (Smith 1980).  They are also 
preyed upon by killer whales and on occasion walruses.   

Bearded seal’s weight and condition is variable throughout the year with adults losing up to 30 percent 
of their weight between January and June, mostly because of a reduction of the blubber layer (Burns 
1967).  Bearded seals weigh approximately 340 kg in winter and 215 to 239 kg in summer.  Thus, 
bearded seals are the largest prior to reproduction and lactation and they are leanest right after the 
period of molting (Anderson et al. 1999).  The period of molting is usually followed by a period of 
intensive feeding as seals rebuild their energy stores and blubber for the winter (Anderson et al. 1999).  
Bearded seals can live between 20 and 23 years in the wild (Rearden 1981).  Females reach sexual 
maturity at three to eight years, males at six to seven years.  Few bearded seals live longer than 25 
years.  Most pups are born from mid-March to early May, depending on the region. 

4.9.3.5 Grey Seal 

The Northwest Atlantic stock of grey seals (Halichoerus grypus) occurs in the Gulf of St. Lawrence, off 
Nova Scotia and Newfoundland and Labrador.  The largest pupping colony occurs on Sable Island, with 
a range of 208,000 to 223,000 individuals (Trzcinski et al. 2005); the Gulf of St. Lawrence population 
(which pups on the ice in the southern Gulf of St. Lawrence) is estimated at 52,500 (Hammill 2005).  
The Sable Island population will move north during July to September, returning to Sable Island in 
October to December (Stobo and Zwaneburg 1990).   

Grey seals may be born from September to March, but peak pupping occurs in January (Hall 2002).  
Pups are weaned in approximately three weeks and disperse throughout the Gulf, the Scotian Shelf, 
and along southern Newfoundland.   

Grey seals are benthic and pelagic predators of herring, cod, flounder, skate, squid and mackerel.  
Although the population is centred in the Gulf of St. Lawrence, grey seals are present along the 
Labrador Shelf (the SEA Area) in the summer and fall.  Grey seals will grow up to 210 centimeters in 
length and a maximum weight of 230 kg with males being larger than females. 

4.9.3.6 Ringed Seal 

Ringed seals (Phoca hispida) more commonly known as jar seals, have a circumpolar distribution, 
occur in all seas of the Arctic Ocean (King 1983), and are found in the Labrador Shelf SEA Area.  In the 
North Atlantic, the ringed seal occurs in marine areas virtually everywhere where there is seasonal ice 
cover (Reeves 1998).  In the Western Atlantic they occur as far south as northern Newfoundland, 
northward to the pole and throughout the Canadian Arctic archipelago.  Their distribution is virtually 
continuous and there are few geographical barriers that would prevent their dispersion.  

Ringed seals prefer annual landfast ice with good snow cover in fjords and bays with complex 
coastlines (McLaren 1958), but they also range widely in offshore pack ice (e.g., Finley et al. 1983). 
Adult ringed seals tend to winter under stable nearshore ice, whereas subadults are often found at the 
edges of the landfast ice (McLaren 1958). In winter, ringed seals spend most of their time in the water 
or in subnivean lairs on the stable ice. A recent study by Ferguson et al. (2005) indicated that 
decreasing snow depth in April and May, may be linked to decreased recruitment of ringed seals. 
Reduced snowfall results in less snow available, resulting in shallower drifts and consequently less 
protection for pups from predators when they most rely on being concealed in subnivean birth lairs.  
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After the breeding season (March-early May), they haul out on the ice to molt until ice breakup (Smith 
and Hammill, 1981).  Ringed seals exhibit limited feeding (Smith 1973) during the molt after which they 
feed intensively during the open-water period (from late July until late October) in pelagic and demersal 
habitats (Weslawski et al. 1994). They are opportunistic feeders, eating a variety of crustaceans and 
fish, mainly arctic cod (McLaren, 1958; Weslawski et al. 1994; Holst et al. 2001).  Adult ringed seals 
prefer to feed on pelagic schooling fish in most areas, with arctic cod and capelin being the most 
commonly consumed species.  Younger animals, and adults in some areas and seasons, feed heavily 
on smaller prey such as amphipods and euphausids (Lydersen 1998).  Some evidence suggests that 
juveniles and adults forage in different habitats (Hoist et al. 2001).   

The movement of ringed seals can be highly variable.  Individual movement was significantly greater 
during the open-water season than during winter and spring. Indeed, individual tagged ringed seals 
have been shown to move very long distances on occasion (Teilmann et al. 1999: born et al. 2004).  
However, most tagged seals have been recaptured in the same general area where they were tagged 
(Teilmann et al. 1999) suggesting other exhibit limited movement.   

Ringed seals occur in areas of landfast and drifting pack ice over virtually any water depth.  While they 
may prefer areas of landfast ice for breeding, they may also breed successfully in areas of stable pack 
ice, such as Baffin Bay or the Greenland Sea (Reeves 1998). Ringed seals are able to maintain several 
breathing holes in ice that may be over 2 m in thickness, using their strong sharp foreclaws and teeth to 
scratch through the ice (Reeves 1998).  During the summer, ringed seals forage in areas of pack ice or 
open water, and may haul out on land where no ice is available. 

Female ringed seals on average begin to reach sexual maturity at age four to five, with some not 
maturing until they are seven to eight years old (Reeves 1998).  Males mature about 2 years later than 
females.  Most adults measure 1.1 to 1.5 m in length and 50 to 70 kg in weight, males tending to be 
longer than females. After sexual maturity, ringed seal females usually have one pup per year, although 
this may decline if conditions are not favourable (Kingsley and Byers 1998).  They give birth in lairs 
from mid-March through April, nurse their pups in the lairs for five to eight weeks, and mate in late April 
and May (Lydersen and Hammill 1993).  Ringed are relatively long-lived and animals as old as 45 years 
have been found in Svalbard (Lydersen 1998). 

The NAMMCO Scientific Committee (NAMMCO 1997) recognized 3 stock areas, based primarily on the 
low likelihood of mixing between the areas.  There currently is presently no genetic or other evidence to 
support such stock divisions.  Area 1 is centred on Baffin Bay and includes northeastern Canada and 
West Greenland. 

Ringed seals are difficult to count.  Despite these difficulties, aerial surveys of fast-ice areas during the 
spring have been the most widely used method of assessing the abundance of ringed seals, although it 
is widely recognized that such counts are underestimates (Reeves 1998).  Because of the difficulties in 
deriving estimates of abundance, there is little information on trends in abundance for most areas.  The 
NAMMCO Scientific Committee (NAMMCO 1997) derived a rough estimate of the abundance of ringed 
seals in Area 1 (Area that would include the Labrador Shelf SEA Area) of approximately 1.3 million 
seals.   
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4.9.4 Sea Turtles 

The Atlantic loggerhead sea turtle (Caretta caretta) is the most common sea turtle in North American 
waters and the largest hard-shelled sea turtle in the world (Ernst et al. 1994).  They are found from 
coastal areas to more than 200 km out to sea.  The North American population is declining, and has 
been estimated to be between 9,000 and 50,000 adults (Ernst 1994).   

Individuals found in Canadian waters are smaller than those found in the US and are likely younger 
animals (Witzell 1999).  Seventy percent of loggerheads captured accidentally by fishing gear  
(936 captures) from the Caribbean to Labrador between 1992 and 1995 were captured in waters on 
and east of the 200-m isobath off the Grand Banks, with captures peaking in September (Witzell 1999).  
In this area, loggerhead captures correspond closely with fishing effort, as the oceanographic features 
near the 200-m isobath results in a concentration of loggerhead prey species, such as jellyfish and 
crustaceans.  Loggerheads are known to be primarily benthic feeders of crab, molluscs and gastropods 
(Plotkin et al. 1995).   

4.9.5 Polar Bear 

Polar bears (Ursus maritimus) are prominent in Canada’s Arctic ecosystem and are important to 
northern Aboriginal people.  Canada supports approximately 50 percent of the world polar bear 
population (COSEWIC 2002).  They range throughout northern Canada, from the Yukon to Labrador, in 
14 relatively discrete populations, with the Davis Straight population including the Labrador Shelf SEA 
Area (Figure 4.25) (COSEWIC 2002). 

The polar bears distribution is closely tied to the distribution and abundance of ringed seals, their 
preferred prey (COSEWIC 2002).  During the summer, polar bears may remain on the sea ice as it 
melts and retreats northward.  Once the sea ice melts polar bears are forced to spend the summer on 
land, where they live off stored body fat.  They return to the sea ice when sea ice reforms in the fall. 

Breeding typically occurs on land in dens within approximately 50 km from the coast.  Polar bears have 
relatively low reproductive rates, with females reaching maturity between four to six years of age and 
having cubs every three years at the most.  Males do not breed until 8 to 10 years of age (COSEWIC 
2002).  Very few live past 25 years of age. 

The Davis Strait population occurs in the Labrador Sea, eastern Hudson Strait, Davis Strait south of 
Cape Dyer and Greenland.  In Labrador, they are specifically found in more northerly regions, 
especially during winter and spring on pack ice.  They were once more common in southern Labrador, 
but this population has decreased due to human habitation and associated hunting.  The Davis Strait 
population is estimated to be approximately 1,400 bears (COSEWIC 2002).  Currently, polar bears are 
hunted in the area by Aboriginal peoples.  Non-quantative observations over the past 20 years suggest 
that populations have increased (COSEWIC 2002).  The population estimates need clarification through 
a population inventory conducted during the open water season and more reliable harvest information 
from Greenland (COSEWIC 2002). 
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Figure 4.25 Polar Bear Observations (1991-1997) within the Labrador Shelf Strategic 
Environmental Assessment Area   

 
Source:  Canadian Wildlife Service (CWS) Data 2007. 
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Polar bears are currently on Appendix II of the Convention on International Trade in Endangered 
Species (CITES).  Under CITES, any international shipment of polar bear or parts thereof must be done 
under permit (COSEWIC 2002).  Management authority for polar bears lie with the provinces, territories 
and wildlife management boards established under land claims, with enforceable quotas in effect in the 
Northwest Territories, Manitoba, Yukon, Nunavut and Labrador (COSEWIC 2002).  Polar bears are 
currently classified as special concern under COSEWIC (2002). 

4.9.6 Data Constraints for Marine Mammals and Sea Turtles 

Basic life history including biological and ecological information is well known for a limited number of 
marine mammals and sea turtles.  There is limited understanding of migration routes, breeding, calving 
and feeding areas.  While detailed information  may be available for certain parts of a marine mammals 
range, it is limited for the time spent in Labrador waters.   

The basic life history gaps lead to uncertainties in abundance estimates and trends.  These result in 
major uncertainties associated with understanding regional and global marine mammal distributions.  
The main reason for the marine mammal and sea turtle data constraints may be attributable in part to 
the wide and varied geographical distribution and migration patterns they exhibit. 

There is uncertainty about the historic levels of removals for harp seals (DFO 2005d).  Traditional 
catches of harp seals are uncertain, as are estimates of bycatch in Canadian fisheries (DFO 2005d).  
Estimates of struck and loss are difficult to obtain for harp seals. Current estimates are based on limited 
data that have been broadly applied (DFO 2005d).  The age structure of the landed catch is poorly 
known and based on historical data. Recent estimates are not available (DFO 2005d).  The actual 
affect of climate change on harp seals is uncertain.  Climate change may result in reduced availability 
or thickness of suitable ice in the areas traditionally used by harp seals to give birth and nurse their 
pups (DFO 2005d). 

There is considerable uncertainty surrounding hooded seal abundance (Hammill and Stenson 2006) as 
well as considerable uncertainty associated with the catch data.  There are no estimates of population 
size of ringed seals in Labrador and no active research on abundance (DFO 2006k).  The structure of 
the ringed seal population in Labrador is less well known (DFO 2006k).  

The wintering ground locations of the sei whale are unknown.  There is limited mortality data available 
for sei whales. 

The evolving issue of climate change and its implications for marine mammals is a data constraint.  
Much of the current research is focused on the western arctic and thus information from the Labrador 
Shelf SEA area is limited.  In particular, the effect on polar bear, which is dependent upon sea ice, is 
uknown. 

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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4.9.7 Planning Implications for Marine Mammals and Sea Turtles 

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.   

4.9.8 Marine Birds 

The avian biodiversity of marine Labrador is heavily influenced by the oceanic effects of the Labrador 
Current.  Numerous species of seaducks and seabirds use the Labrador coast for breeding, 
overwintering, or as a migratory or moulting stopover.  Several of these species are at the limits of their 
ranges in the waters off Labrador (Chaulk et al. 2004).  Razorbill (Alca torda), Common Murre (Uria 
aalge), Leach’s Storm Petrel (Oceanodroma leucorhoa), and Atlantic Puffin (Fratercula arctica) are all 
at their northern limits, while substantial colonies of Thick-billed Murre and Glaucous Gull are at their 
southern range limits.  Many of the breeding marine species nest on the 4,000+ islands off the coast. 

Millions of seabirds and shorebirds use the Labrador coast on migration from the Arctic and Greenland.  
Spring migration is a time of high sensitivity because birds are obtaining breeding condition and are 
concentrated in high numbers, especially along ice edges.  Although all areas of the shelf are used, the 
shelf edge and Hawke Channel show notably high densities of pelagic seabirds; areas around colonies 
will also have unusually high densities during the breeding season.  Some overwinter off Newfoundland 
and others will migrate to southern climes.  The Harlequin Duck breed in inland Labrador, moults off the 
Labrador coast, and then winters off Greenland (Russell and Fifield 2001).  Other bird species that use 
the Labrador coast are resident birds like the Black Guillemot and some of the gull species.   

The summary table for species that are known from the Labrador Shelf SEA Area includes all the 
species that may use the Labrador Shelf SEA Area at any time of year (Table 4.8).  The data for this 
species list and for the Labrador Shelf SEA Area were provided by the Canadian Wildlife Service from 
three databases: a collection of observations from multiple data sources; species at risk incidental 
sightings; and the Atlantic Coastal Block database.  Other sources of data for this SEA included the 
Important Bird Areas (IBA) of Canada (2004) online database, the Newfoundland and Labrador 
Department of Environment and Conservation, and various journal articles and reference materials.   

Table 4-8 Marine-associated Bird Species Known From the Strategic Environmental 
Assessment Area  

Common Name Species Name Common Name Species Name 
Order Anseriformes (Ducks and Geese) Order Charadriiformes (Shorebirds, Gulls, and Alcids) 
Canada Goose Branta canadensis Black-bellied Plover Pluvialis squatarola 
American Black Duck  Anas rubripes American Golden Plover Pluvialis dominica 
Green-winged Teal Anas crecca Semipalmated Plover Charadrius semipalmatus 
Common Eider Somateria mollissima Solitary Sandpiper Tringa solitaria 
King Eider Somateria spectabilis Greater Yellowlegs Tringa melanoleuca 
Harlequin Duck Histrionicus histrionicus Spotted Sandpiper Actitis macularius 
Black Scoter Melanitta nigra Ruddy Turnstone Arenaria interpres 
Surf Scoter Melanitta perspicillata Sanderling Calidris alba 
White-winged Scoter Melanitta fusca Dunlin Calidris alpina 
Long-tailed Duck Clangula hyemalis Semipalmated Sandpiper Calidris pusilla 
Common Goldeneye Bucephala clangula Least Sandpiper Calidris minutilla 
Barrow’s Goldeneye Bucephala islandica White-rumped Sandpiper Calidris fuscicollis 
Common Merganser Mergus merganser Whimbrel Numenius phaeopus 
Red-breasted Merganser Mergus serrator Red-necked Phalarope Phalaropus lobatus 
Hooded Merganser Lophodytes cucullatus Red Phalarope Phalaropus fulicaria 
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Common Name Species Name Common Name Species Name 
Order Gaviiformes (Loons) Long-tailed Jaeger Stercorarius longicaudus 
Red-throated Loon Gavia stellata Parasitic Jaeger Stercorarius parasiticus 
Common Loon Gavia immer Pomarine Jaeger Stercorarius pomarinus 
Order Procellariformes (Tube-nosed Seabirds) Great Skua Stercorarius skua 
Northern Fulmar Fulmarus glacialis Ivory Gull Pagophila eburnea 
Sooty Shearwater Puffinus griseus Ring-billed Gull Larus delawarensis 
Greater Shearwater Puffinus gravis Herring Gull Larus argentatus 
Wilson's Storm-Petrel Oceanites oceanicus Iceland Gull Larus glaucoides 
Leach's Storm-Petrel Oceanodroma leucorhoa Glaucous Gull Larus hyperboreus 
Order Falconiformes (Raptors) Great Black-backed Gull Larus marinus 
Osprey Pandion haliaetus Sabine's Gull Xema sabini 
Golden Eagle Aquila chrysaetos Black-legged Kittiwake Rissa tridactyla 
Bald Eagle Haliaeetus leucocephalus Arctic Tern Sterna paradisaea 
Merlin Falco columbarius Common Tern Sterna hirundo 
Rough-legged Hawk Buteo lagopus Caspian Tern Sterna caspia 
Red-tailed Hawk Buteo jamdicensis Thick-billed Murre Uria lomvia 
Order Strigiformes (Owls) Common Murre Uria aalge 
Short-eared Owl Asio flammeus Razorbill Alca torda 
Snowy Owl Nyctea scandiaca Black Guillemot Cepphus grylle 
Great-horned Owl Bubo virginianus Atlantic Puffin Fratercula arctica 
  Dovekie Alle alle 
  Great Cormorant Phalacrocorax carbo 
  Double-crested Cormorant Phalacrocorax aurilus 
    

This summary covers only the bird species that are likely to occur within the SEA Area and are not 
SARA-Listed or have COSEWIC status as endangered, threatened or special concern.  SARA-listed 
are noted in table 4.1 and discussed by species in subsection 4.2 and COSEWIC status species are 
noted in Table 4.2 and discussed by species in section 4.3. 

4.9.9 Seabirds 

There are two main seabird communities in Labrador in summer, the surface-feeding omnivorous gulls 
and the mostly fish-eating diving auks.  Some species use the area for breeding in summer while some 
use the area during migration, for moulting, or for overwintering during other times of year.   

4.9.9.1 Seabird Foraging Ecology and Diet  

The two seabird communities are intricately linked with a wide variety of physical marine features.  
They primarily associate with those features that affect the abundance or availability of prey, such as 
large-scale regimes that affect temperature and primary production and small-scale features that affect 
prey dispersion (Balance et al. 2001).  The primary diet for seabirds in the Labrador Shelf SEA Area 
includes fishes, crustaceans, cephalopods, copepods, amphipods and offal (Table 4.9).  As depicted in 
Table 4.9, fish is an important food sources for almost all of the seabirds in the Labrador Shelf SEA 
Area.  Gulls have an especially varied diet of aquatic and terrestrial vertebrates and invertebrates, plant 
matter, and the eggs and young of other birds.  The Jaeger species are also generalists in their diet.  
The Parasitic Jaeger specializes on kleptoparasitism as a foraging strategy.  Other species like the 
alcids are more specialized on diving for fish.  The surface-feeding Procellariiformes roam around the 
Atlantic covering huge distances and only coming to land to breed (Huntington et al. 1996).  They are 
non-breeders on the Labrador Shelf, foraging for fish and surface amphipods.   

Different species occupy different foraging niches in the marine ecosystem, both in strategy and 
habitat.  Foraging strategies of seabirds in the Labrador Shelf SEA Area include: plunge diving, using 
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flight-like movements below the surface like shearwaters practice; pursuit diving, typical of murres; 
dipping, or surface feeding (like gulls and phalaropes); kleptoparasitism (i.e., stealing food from other 
animals) such as jaegers and skuas; and surface plunging typical of terns.  Most seabird species take 
prey within 0.5 m of the sea surface (Balance et al. 2001).  Diet and foraging strategies by species 
group is outlined in Table 4.9. 

Seabirds benefit from interactions with other organisms in the ecosystem in obtaining food.  Subsurface 
predators like cetaceans and pinnipeds frequently force prey to the surface, where seabirds can take 
advantage of high density prey (i.e. forage fish).  Seabirds can also benefit by eating injured or 
disoriented prey from subsurface predators, or from the leftover scraps (Balance et al. 2001).  Forage 
fish are important staples in the diets of most of the seabirds in Table 4.9.  Due to their abundance and 
tendency to swim in large schools they provide an easy and stable food source for many species. 
Forage fish like are an important link in the marine food web, and fluctuations in their availability can be 
responsible for dramatic, within-season changes in the breeding conditions of certain bird species 
(Suryan et al. 2002). Capelin are especially known to be a key forage species for birds like the Atlantic 
Puffin and Black-legged Kittiwake (Carscadden et al. 2002).   

Table 4-9 Foraging Strategy and Diet for Seabirds Known in the Strategic Environmental 
Assessment Area 

 
Species (Group) Foraging Strategy Diet 

Procellariiformes 
Northern Fulmar D Fish, cephalopods, crustaceans, offal 
Sooty Shearwater D, PP Fish, squid, crustaceans, offal 
Leach’s Storm-Petrel D Fish, amphipods 
Wilson’s Storm-Petrel D Fish, amphipods 
Pelecaniformes 
Double-crested Cormorant PD Fish, squid 
Great Cormorant PD Fish, squid 
Charadriiformes 
Black-legged Kittiwake D Fish, cephalopods, crustaceans, offal 
Glaucous Gull D, SC Fish, cephalopods, crustaceans, offal 
Great Black-backed Gull D, SC Fish, cephalopods, crustaceans, offal, eggs, chicks, birds 
Herring Gull D, SC Fish, cephalopods, crustaceans, offal, eggs, chicks, birds 
Ring-billed Gull D, SC Fish, cephalopods, crustaceans, offal 
Iceland Gull D, SC Fish, cephalopods, crustaceans, offal  
Ivory Gull D, SC Fish, cephalopods, crustaceans, offal 
Long-tailed Jaeger D, K, SC Fish, invertebrates, offal, vertebrates, chicks 
Parasitic Jaeger D, K, SC Fish, crustaceans, invertebrates, offal, vertebrates, chicks 
Pomarine Jaeger K, SC Fish, birds, vertebrates, chicks 
Great Skua K, SC Fish, vertebrates, chicks 
Red-necked Phalarope D Copepods, invertebrates, crustaceans 
Terns D, SP Fish, crustaceans 
Atlantic Puffin PD Fish, invertebrates 
Black Guillemot PD Fish, invertebrates 
Dovekie PD Amphipods, copepods 
Common Murre PD Fish, invertebrates 
Thick-billed Murre PD Fish, invertebrates 
Razorbill PD Fish, invertebrates 
Source:  The Birds of North America Online (http://bna.birds.cornell.edu); CWS data; Sibley 2000. 
Foraging Strategy:  D - Dipping (Surface Foraging); SP - Surface Plunging; PP - Pursuit Plunging; AP - Aerial Dive 
Plunging; K - Kleptoparasitism; PD - Pursuit Diving; SC -Scavenging 

Seabirds also benefit from inter-specific and intra-specific interactions.  Most seabirds take advantage 
of clumped prey by feeding in multispecies flocks (Balance et al. 2001), which has several advantages:  
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diving birds drive prey to the surface for the dipping surface feeders; jaegers and skuas take advantage 
by stealing prey from other seabirds in the flock; and flocks are highly visible allowing other seabirds to 
easily locate prey patches.  However, congregation can have negative consequences for a population 
should large-scale disturbances occur in an area of congregation (e.g., a colony). 

4.9.9.2 Seabird Distributions, Nesting Populations and Breeding Biology  

Seabird non-breeding distributions are products of several factors.  There is a strong relationship 
between seabird distribution and water masses, primarily through temperature and/or salinity profiles 
(Balance et al. 2001).  Physical gradients (e.g., shelves) are often sites of elevated seabird abundance, 
especially seasonally.  Gradients influence nutrient levels and primary production, which in turn 
concentrates zooplankton and fish, and consequently attracts higher trophic level organisms like 
seabirds.   

Most of the seabirds in the Labrador Shelf SEA Area are colonial nesters, sharing breeding space with 
others of their own species and often with other species (Figure 4.26).  This increased density during 
breeding season makes some species especially vulnerable to large-scale disturbances.  Egg-laying for 
these species occurs from mid-June to July, depending on the species.  Incubation lasts from three to 
six weeks (depending on species) and eggs hatch in early summer.   

Islands within the Labrador Shelf SEA Area harbor colonies of Razorbill, Atlantic Puffin, Common and 
Thick-billed Murres and Black Guillemot, including Bird Island near Cartwright and some islands in 
Groswater Bay.  Surveys in 1978 and 2002 at colonies in Groswater Bay showed, in general, increases 
in auk numbers, although puffin trends were mixed (Robertson et al. 2002).  The Labrador Shelf SEA 
Area features the highest concentrations of Razorbills in North America (Chapdelaine et al. 2001).  The 
Gannet Islands has the largest colony in eastern North America with an estimated 5,400 pairs (almost a 
third of the eastern North American population) (North American Important Bird Areas 1999).   

The alcids vary in their nesting substrates, although all of their nests are on cliffs or slopes.  Guillemots, 
dovekies and razorbills usually nest under or between boulders or scree (Butler and Buckley 2002; 
Hipfner and Chapdelaine 2002; Montevecchi and Stenhouse 2002), while the Atlantic Puffin prefers to 
burrow in turf-covered slopes (Nettleship 1972).  Common and Thick-billed Murres do not construct 
nests and lay their egg on the bare rock of a cliff ledge.  

Northern Fulmars (Fulmarus glacialis) spend most of the year out at sea, and are known to breed on 
the Gannet Islands and the Herring Islands.  A study by Mallory et al. (2008) tracked five northern 
fulmars and found that they tended to remain in the Labrador Sea from December to March between 
50° and 55° N; Mallory et al. (2008) determined that the Labrador Sea is a key wintering area for 
fulmars from the high Arctic.  Sooty Shearwater (Puffinus griseus) use the waters off the coast of 
Labrador during migration, as does the Leach’s Storm Petrel (Oceanodroma leucorhoa) (which is fairly 
common) and the less abundant Wilson’s Storm-Petrel (Oceanites oceanicus) (Brown 1988).  Leach’s 
Storm-Petrel are known to breed, albeit in low numbers, on islands off Labrador, including Bird Island 
and the Gannet Islands, both of which are Important Bird Areas (IBAs).  Leach’s Storm-Petrels are 
known to breed in a variety of habitats on marine islands, ranging from open raspberry (Rubus)/grass 
meadows to heavily-canopied coniferous forests (Huntington et al. 1996).  

Great Cormorant (Phalacrocorax auritus) is known to winter along the coast of southern Labrador, while 
the Double-crested Cormorant will summer there. There are also rare records of the Double-crested 
Cormorant around Hamilton Inlet (Chaulk et al. 2004).   
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Figure 4.26 Seabird Records (1994-2005) from the Strategic Environmental Assessment Area, 
including Alcids, Storm-petrels, Fulmars and Shearwaters 

 
Source:  CWS Data 2007. 
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Terns and gulls nest in small colonies along the coast in the Labrador Shelf SEA Area (Figure 4.27).  
Common Tern (Sterna hirundo) and Arctic Tern (Sterna paradisaea) colonies are known to occur in the 
Labrador Shelf SEA Area, and more rarely, there are occasional records of the Caspian Tern (Sterna 
caspia) (Chaulk et al. 2004). Terns usually nest in the interior and vegetated portions of offshore 
islands. Several gull species are known to occur in the Labrador Shelf SEA Area including Black-legged 
Kittiwake (Rissa tridactyla), Great Black-backed Gull (Larus marinus), Herring Gull (Larus argentatus), 
Ring-billed Gull (Larus delawarensis), and Glaucous Gull (Larus hyperboreus). These species can nest 
anywhere on an island except for the Black-legged Kittiwake (Rissa tridactyla), a cliff-nester.  Although 
Kittiwakes breed on the Gannet Islands, their numbers are quite small relative to the remainder of their 
North American range (tens of pairs compared to approximately 100,000 pairs in other areas in 
Nunavut and off Newfoundland/Quebec.  This ‘gap’ in the range of Kittiwake is well known for Labrador.  
Iceland Gull (Larus glaucoides), and Ivory Gull (Pagophila eburnea) do not nest in Labrador.  They are 
non-breeding visitors moving down from Arctic breeding grounds.  Sabine’s Gull (Xema sabini) may use 
the offshore Labrador Shelf SEA Area for migration, although no records were found in data provided 
by CWS (2007).   

4.9.10 Waterfowl, Loons and Grebes 

4.9.10.1 Foraging Strategies and Prey 

Waterfowl and loons have varied diets, depending on their niche (Table 4.10).  Many of these species, 
like the Common Eider (Somateria mollissima), the Harlequin Duck and the scoter species, will usually 
dive to the bottom to forage on mollusks and crustaceans.  Others that specialize in catching fish, like 
the mergansers and the loon species, will dive under the surface and chase their prey. 

Table 4-10 Foraging Strategy and Diet for Waterfowl and Loons in the Strategic 
Environmental Assessment Area 

Species (Group) Foraging Strategy Diet Source 
Order Anseriformes (Ducks and Geese) 
Canada Goose Grazing Grasses, sedges, grains and berries Mowbray et al. 2002 
American Black 
Duck  

Dabbling Aquatic insects, crustaceans, 
mollusks, and fish 

Longcore et al. 2000 

Green-winged Teal Dabbling Aquatic insects, seeds of grasses and 
sedges 

Johnson 1995 

Common Eider Diving  Mollusks, crustaceans, echinoderms Goudie et al. 2000 
King Eider Diving  Mollusks, crustaceans, echinoderms Bustnes and Erikstad 1988 
Harlequin Duck Diving Mollusks, crustaceans, barnacles, fish 

roe 
Goudie and Ankney 1986 

White-winged Scoter Diving  Mollusks, crustaceans, insects Brown and Frederickson 1997 
Black Scoter Diving  Mollusks, crustaceans Bordage and Savard 1995 
Surf Scoter Diving Mollusks, crustaceans Vermeer 1981 
Long-tailed Duck Diving Mollusks, crustaceans Robertson and Savard 2002 
Barrow’s Goldeneye Diving Insects, mollusks, crustaceans Eadie et al. 1995 
Common Goldeneye Diving Insects, mollusks, crustaceans Eadie et al. 1995 
Red-breasted 
Merganser 

Pursuit diving Fish, crustaceans Titman 1999 

Common Merganser Pursuit diving Fish, crustaceans Mallory and Metz 1999 
Hooded Merganser Pursuit diving Fish, aquatic insects, crustaceans Dugger et al. 1994 
Order Gaviiformes (Loons) 
Red-throated Loon Pursuit diving Fish, crustaceans, mollusks, insects Barr et al. 2000 
Common Loon Pursuit diving Fish, crustaceans, leeches Barr 1973 
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Figure 4.27 Terns, Gulls (including Kittiwakes) Records (1994-2005) from the Strategic 
Environmental Assessment Area 

 
Source:  CWS Data 2007.  Ivory Gull records were from CWS Marine Mammal Surveys (1978-1997) and Species at 
Risk incidental observations. Other species records were compiled from various CWS surveys from the 1970s to the 
present.  
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4.9.10.2 Distributions, Nesting Populations and Breeding Biology  

Certain waterfowl will use the Labrador Shelf SEA Area as a staging area for migratory purposes.  They 
may have either migrated south from northerly climes or having migrated from inland freshwater areas 
to open water area for winter.  Such would be the case for Canada Goose (Branta Canadensis), 
American Black Duck (Anas rubripes), Harlequin Duck, the three scoter species, Long-tailed Duck 
(Clangula hyemalis), Common Goldeneye (Bucephala clangula), Barrow’s Goldeneye (Bucephala 
islandica), three merganser species and both loon species.   

Canada Geese use the coastal estuaries of the Labrador Shelf SEA Area.  They use these areas for 
staging during migration.  Canada Goose was a species for which there was concern raised by hunters 
who use the SEA Area for hunting geese.   

Harlequin Duck and the scoter species have similar breeding phenologies in that they both breed in 
interior freshwater and return to saltwater for the remainder of the year.  Harlequin Duck males quickly 
return to the ocean after breeding on rapid mountain streams.  A study on Surf Scoters (Melanitta 
perspicillata) in Quebec showed that most males stayed only for approximately three weeks on the 
breeding grounds.  This relatively early departure of males from the breeding areas emphasizes the 
importance of salt water habitats for these birds.  Both of these species are gregarious when they 
return to the marine environment so populations may be especially vulnerable to perturbations during 
this time.   

The Common Eider is a large seaduck with a circumpolar distribution that is known to occur in the 
Labrador Shelf SEA Area.  The Common Eider is gregarious, travelling and feeding in flocks numbering 
from tens to thousands.  Because of its flock size, this species is vulnerable to large-scale 
disturbances.  There are seven subspecies of Common Eiders, two of which occur in the Labrador 
SEA, the borealis and dresseri subspecies.  The Labrador coast is a zone of interbreeding for the 
northern borealis and the southern dresseri (Chaulk et al. 2005).  These birds exhibit traits of each 
subspecies, such as late nesting which is typical of the borealis subspecies, and large clutch sizes, 
which are typical of the dresseri subspecies (Robertson et al. 2001).  However, not much is known 
about the current eider population sizes or trends along the Labrador coast, the amount of 
interbreeding between subspecies, or their nesting ecology. Eider numbers are believed to have 
suffered declines in the past due to overhunting (Goudie 1989).  

Eider nest estimates are known to be variable from year to year and among sites (Chaulk et al. 2006).  
Chaulk et. al. (2006) found significant differences in nest densities among archipelagos and across 
years. The number of nests on the coast of Labrador has shown strong positive trends since the early 
1990s.  There are several breeding colonies within the Labrador Shelf SEA Area, including within the 
following IBAs (IBA 1999a; IBA 1999b): Galvano Island  Seven Islands Bay, South Groswater Bay 
Coastline, St. Peter Bay, Table Bay, Tumbledown Dick Islands and Stag Islands.  Chaulk et al.(2006) 
found nest densities to be highest around Nain, second highest in St. Peter’s Bay, third around 
Hopedale and lowest near Makkovik. 187 nest sites were surveyed in those four survey areas.   

4.9.11 Shorebirds 

Shorebirds are present in the Labrador Shelf SEA Area during migration in spring and fall, and some 
species breed in the area during summer.  Plovers, yellowlegs, sandpipers, and phalaropes seasonally 
use the Labrador Shelf SEA Area, mostly for migration.  Some areas that are known important 
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migrating stopovers and possible breeding sites include Porcupine Strand (both North and South), 
Sandwich Bay and the Cartwright area, and Table Bay south east to Rocky Bay.   

4.9.11.1 Shorebird Foraging Strategies and Prey 

Shorebirds vary in their foraging strategies, from pecking, probing, routing (manipulation of seaweed or 
stones by "bulldozing" or turning), plunging (head and neck enter water), sweeping (side to side 
movements of bill introduced in water), walking and stopping (Barbosa and Moreno 1999) to obtain 
their invertebrate prey.   

4.9.11.2 Shorebird Distributions, Nesting Populations and Breeding Biology  

Many North American shorebirds spend only the breeding season in the north and then winter in 
southerly climes.  The Labrador Shelf SEA provides migratory stopover habitat for several species of 
shorebirds, and breeding habitat for a few.  The American Golden Plover (Pluvialis dominica), Black-
bellied Plover (Pluvialis squatarola), Whimbrel (Numenius phaeopus), Ruddy Turnstone (Arenaria 
interpres), Sanderling (Calidris alba), Dunlin (Calidris alpine), White-rumped Sandpiper (Calidris 
fuscicollis) and two species of Phalaropes are all migrants that use the Labrador Shelf SEA Area.  The 
two species of phalarope, Red Phalarope (Phalaropus fulicaria) and Red-necked Phalarope 
(Phalaropus lobatus) are also known to migrate through the Labrador Shelf SEA Area and the Red-
necked may be a breeder.  They are unique among shorebirds in that they are pelagic outside of their 
breeding season, spending their lives at sea.  Both species are considered uncommon off the east 
coast (National Geographic Society 1999) and they winter in small flocks on the open ocean (Sibley 
2000).   

Some of the shorebird species that breed in Labrador use the interior tundra ponds or the various rivers 
and lakes.  Least Sandpiper breeds in Labrador near ponds in tundra and bogs. Spotted Sandpiper 
prefers freshwater ponds and creeks for breeding habitat but may also use the coast for breeding and 
migration.  Red-necked Phalarope is also known to occur on the Labrador Coast in breeding season.  
The Semipalmated Plover is a species known to breed in Labrador in exposed gravel areas or grassy-
tundra areas away from the coastline.  The Semipalmated Plover (Calidris pusilla) is present in 
Labrador from April to October.  Greater Yellowlegs (Tringa melanoleuca) breeds in a variety of shallow 
water habitats, including lagoons and shallow bays, so could be using the Labrador Shelf SEA Area.  
Solitary Sandpiper (Tringa solitaria) prefers freshwater for breeding but may use the coast for migration.   

Disturbance to habitat or food supply could affect nesting behaviour and survival for several species 
within the Labrador Shelf SEA Area.  Large-scale disturbances would have the greatest affect during 
migration.  Most shorebird species do not nest on the coast, and many species do not nest in the 
Labrador Shelf SEA Area, they use it as a migratory route.   

4.9.12 Data Constraints for Marine Birds 

Many of the data used for this report are historical, covering decades in some cases.  Bird populations 
can change drastically over such a time span, due to perturbations and/or natural cycles.  Information is 
deficient on the distribution and abundance of several species off Labrador including the King Eider,  
More recent data for Labrador would be useful in assessing their current state of distribution and 
abundance. 
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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.   

4.9.13 Planning Implications for Marine Birds 

There is a variety of birds that use the SEA Area for breeding, staging, or overwintering, including five 
species listed under the SARA (2002) and the Newfoundland and Labrador Endangered Species Act 
(2001).  Legislation protects these species and their habitats.  All of the migratory bird species are 
protected under the Migratory Birds Convention Act (1994), which states that no harm shall be done to 
migratory birds, their nests, eggs, or young.  Vulnerability to disturbance primarily depends on the 
species and breeding cycle.  Some species are most sensitive during spring/summer nesting time 
(alcids), while others are most sensitive while congregating together in winter (e.g., Harlequin Duck). 

Although not as well-formalized as the Canada-US relationship for the management of migratory birds, 
less formal but important agreements and management plans are in place with other circumpolar 
countries.  Important to Labrador, harvest regulations and other bird issues are regularly discussed with 
Greenland through the Circumpolar Seabird Working Group, with management plans for murres 
(Conservation of Arctic Flora and Fauna (CAFF) 1996) and eiders (CAFF 1997). 

Harvesting Eider Ducks, turres, and other species is an important source of food for aboriginal people 
within the Labrador Shelf SEA Area.  Disturbance to these bird populations or their reproductive 
activities could influence the traditional harvesting activities by aboriginal and other peoples throughout 
the Labrador Shelf SEA Area.   

Large-scale disturbances could affect the breeding success of several species of waterfowl, particularly 
the sea ducks like the Common Eider, which may be subjected to disturbances at any time of year 
(Common Eider breeds and winters within the Labrador Shelf SEA Area).  Other species could be 
subjected to disturbances while staging in the Labrador Shelf SEA Area during migration.  Large-scale 
disturbances can have consequences for migrants that congregate together during migration.   

Most of the shorebirds in the Labrador Shelf SEA Area would be similarly affected by disturbance.  
Most of these species rely on coastal habitat for foraging, and some species nest there.  Anthropogenic 
effects on the coastline could affect prey abundance or disrupt breeding/nesting, or alter migratory 
flyways.  

Seabirds can be affected by a variety of disturbance at any time of year but would be most sensitive 
during summer when they are nesting.  It is during this time that the pelagic species will forge closer to 
shore.  Seabird monitoring programs may be required to collect data on seabird abundance in the area. 

Project-specific assessments will need to address marine birds. Operators may be required to use 
spatial and temporal mitigations to avoid critical life stages for marine birds. 
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4.10 Commercial and Traditional Fisheries 

The biological characteristics and status of the main commercial and other marine species are 
described in Sections 4.2 (SARA-Listed species), 4.3 (COSEWIC Species), 4.8 (Fish) and 4.9 (Marine 
Mammals ). 

The principal focus for the fisheries description is the domestic Canadian harvest, for which datasets 
(described below) are available.  For these fisheries, the period 1986 to 2006 is used for a historical 
retrospective, while more detailed analysis of the Labrador Shelf SEA Area is based on recent 
harvesting, 2004 to 2006, since fishing activities in the region have changed in recent years. 

This section describes the species harvested, locations, seasonality of the harvest and harvesting 
methods used, with a particular focus on the principal species fisheries.  Traditional knowledge will be 
incorporated directly into the applicable commercial fisheries component and a subsequent component 
will provide details on traditional practices not associated with commercial species.   

4.10.1 Data and Information Sources 

In this discussion of commercial fishing activities, a number of fisheries management data areas are 
referenced.  These are for the management areas that most closely approximate the Labrador Shelf 
SEA Area boundaries.  These areas are used since much of the catch data available from DFO are not 
georeferenced by latitude and longitude in these areas.  The Unit Area designation, indicating the Unit 
Area where the catch occurred, which is attached to all the catch data, provides the best and most 
accurate means for quantifying and qualifying the relevant area fisheries (Figure 4.28).   

To provide broader historical context that includes past foreign fishing effort in the general area, NAFO 
datasets for Subdivision 2J, 2G and 2H are used.  Maps showing harvest data are included.  These 
maps are based on the georeferenced DFO datasets.  These maps are useful for showing known areas 
of concentrated fishing.   

For the georeferenced data, the location given in the datasets is that recorded in the vessel's fishing log, 
and is reported in the database by degree and minute of latitude and longitude; thus, the position is 
accurate within approximately 0.9 km (0.5 nms) of the reported coordinates.  It should be noted that for 
some gear, such as mobile gear towed over an extensive area, or for extended gear, such as longlines, 
the reference point does not represent the full distribution of the gear or activity on the water.  However, 
over many data entries, the reported locations create an accurate indication of where such fishing 
activities occur.   

Where the harvests are quantified, the weight of the harvest (landings + discards in tonnes) is given 
rather than its value, since these quantities are directly comparable from year to year.  Values (for the 
same quantity of harvest) may vary annually with species, negotiated prices, changes in exchange 
rates and fluctuating market conditions.  However, value would be very important, and carefully 
evaluated according to the current prices, if there were a compensation incident.   

The maps in the following sections show the harvesting locations as dark points.  The points are not 
“weighted” by quantity of harvest, but show where some fishing effort was reported. 

Other sources consulted for this section include fisheries management plans, quota reports and other 
related DFO documents.   
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Figure 4.28 Labrador Shelf Strategic Environmental Assessment Area and Northwest Atlantic 
Fisheries Organization Divisions 2GHJ 
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4.10.2 Historical Overview 

Commercial fish harvesting in many parts of Newfoundland and Labrador changed considerably over 
the last two decades, shifting from a groundfish-based industry to primarily crustacean harvesting.  In 
1992 and 1993, with the acknowledgement of the collapse of several groundfish stocks, a harvesting 
moratorium was declared and directed fisheries for Atlantic cod and other groundfish were no longer 
permitted in most areas.   

NAFO Divisions 2J, 2G, 2H (2GHJ) are not exceptions to this trend.  After large groundfish catches in 
these Divisions in the 1970s and 1980s, the fishery was considerably curtailed in the early 1990s at the 
time of the moratorium.  Since then, much lower quotas have been allowed, varying over the years 
based in scientific advice and other considerations.  Harvest for NAFO-regulated species by foreign 
and domestic harvesters, based on NAFO statistics (2007), are shown in 4.29.  Within the past 20 
years (1985 to 2005), the SEA Area groundfish fishery has been greatly reduced while the crustacean 
(particularly shrimp) fisheries have grown in importance.  Specifically, the Labrador Shelf SEA Area’s 
harvest in 1985 (Figure 4.30) was dominated by groundfish which comprised up 92 percent of the 
fishery.  However, in 2006, the Labrador Shelf SEA Area was dominated by the northern shrimp fishery, 
which comprised up to 90 percent of the fishery.  During consultation meetings in various Labrador 
communities, crab, shrimp, and Greenland halibut (turbot) were recognized as the commercial fish 
species in the Labrador Shelf SEA Area (Appendix E).  Atlantic cod, rock cod, scallop, salmon and 
charr were also recognized as locally important species.  

The composition of the Labrador Shelf SEA Area Unit Areas harvest based on the 2004 to 2006 
average catch is shown in Table 4.11  As these data indicate, domestic commercial fisheries in the 
Labrador Shelf SEA Area are comprised of approximately 87 percent shrimp.  Snow crab makes up 
approximately 5 percent of the total harvest accounting for approximately value of $12,000.000.00 
(based on average value per pound for 2006).  The most important groundfish fishery is Greenland 
halibut, accounting for approximately 4 percent of the overall harvest. 
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Figure 4.29 Northwest Atlantic Fisheries Organization 2GHJ Harvest, 1985 to 2004, Foreign 
and Domestic 
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Source:  NAFO Annual Fisheries Statistics Databases - http://www.nafo.int/science/frames/research.html 

 

Figure 4.30 Strategic Environmental Assessment Area Unit Areas Composition of Harvest, 
1986 and 2005 
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Table 4-11 Domestic Harvest by Species, Strategic Environmental Assessment Area Unit 
Areas, 2004 to 2006 Average 

Species Name Metric Tonnes (Average) % of Total Unit Area 
American Plaice 12.46 0.0092 
Arctic char 4.50 0.0033 
Capelin 11.61 0.0086 
Chimaera 0.27 0.0002 
Cod, Atlantic 46.12205 0.0340 
Cod, Rock 77.39 0.0571 
Crab, Porcupine 0.27 0.0002 
Crab, Rock 0.61 0.0004 
Crab, Snow/Queen 5,648.71 4.1653 
Crab, Toad 155.81 0.1149 
Dogfish 1.67 0.0012 
Flounder, Yellowtail 0.10 0.0001 
Greenland Halibut (Turbot) 5,821.86 4.2929 
Grenadier, Roughhead 97.99 0.0723 
Groundfish Heads 583.25 0.4301 
Groundfish, Unspecified 89.66 0.0661 
Hake, Silver 3.51 0.0026 
Halibut 0.40 0.0003 
Monkfish 0.02 0.0000 
Redfish 376.42 0.2776 
Scallop, Iceland 1,855.17 1.3680 
Seal 91.51 0.0675 
Shark, Unspecified 9.94 0.0073 
Shrimp (Pandalus borealis) 116,430.58 85.8538 
Shrimp (Pandalus montagui) 3,502.52 2.5827 
Skate 33.59 0.0248 
Whelk 720.44 0.5312 
Witchflounder (Grey Sole) 11.19 0.0083 
Wolffish, Northern* 0.91 0.0007 
Wolffish, Spotted* 1.70 0.0013 
Woffish, Striped/Atlantic* 24.81 0.0183 
Total 135,614.98 100 

Note:  * wolffish is not a commercially harvested species and these numbers represent bycatch information and requires an incidental 
catch form. 

The relative distributions of the harvest over the 2004 to 2006 period for 2GHJ NAFO Unit Areas are 
illustrated in Figure 4.31.  Detailed information on the composition of the catch for each NAFO Unit 
Areas from 2004 to 2006 is provided in Table 4.12.  This provides an indication of the difference in 
relative importance of certain species within the different NAFO Unit Areas located with the Labrador 
Shelf SEA Area.  For instance, snow crab is not harvested from NAFO Unit Area 2G but accounts for 
approximately 7 percent of the harvest in 2J. 



LABRADOR SHELF OFFSHORE AREA SEA – FINAL REPORT 

Sikumiut Environmental Management Ltd.  © 2008          August 2008    283 

Table 4-12 Domestic Harvests by Unit Area by Species, 2004 to 2006 Average 
Species Name Metric Tonnes (Average) % of Unit Area Total 

2G 
American plaice 2.23 0.008 
Capelin 0.01 0.000 
Chimaera 0.18 0.001 
Cod, Atlantic 0.14 0.001 
Dogfish 1.07 0.004 
Grenadier, rough-head 8.02 0.030 
Groundfish Heads 16.20 0.061 
Groundfish, unspecified 10.49 0.039 
Halibut 0.14 0.001 
Redfish 187.20 0.704 
Shark, unspecified 0.23 0.001 
Shrimp, Pandalus Borealis 22,835.82 85.821 
Shrimp, Pandalus Montagui 3,190.43 11.990 
Skate 2.28 0.009 
Turbot/Greenland halibut 352.02 1.323 
Wolffish, Striped/ Atlantic 2.07 0.008 
Total 26,608.51 100.000 
2H 
American plaice 3.23 0.012 
Arctic char 4.50 0.017 
Capelin 0.05 0.000 
Chimaera 0.09 0.000 
Cod, Atlantic 0.04 0.000 
Crab, Queen/Snow 229.24 0.857 
Dogfish 0.61 0.002 
Grenadier, rough-head 14.48 0.054 
Greysole/witch 0.11 0.000 
Groundfish Heads 212.69 0.795 
Groundfish, unspecified 20.42 0.076 
Hake, silver 0.01 0.000 
Redfish 82.04 0.307 
Scallop, Iceland 1,442.90 5.397 
Shark, unspecified 5.72 0.021 
Shrimp, Pandalus Borealis 22,639.21 84.674 
Shrimp, Pandalus Montagui 67.76 0.253 
Skate 13.27 0.050 
Turbot/Greenland halibut 1,995.51 7.464 
Wolffish, Northern 0.12 0.000 
Wolffish, Striped/ Atlantic 4.73 0.018 
Yellowtail flounder 0.10 0.000 
Total 26,736.82 100.000 
2J 
American plaice 6.99 0.008 
Capelin 11.55 0.014 
Cod, Atlantic 45.94 0.056 
Cod, rock 77.39 0.094 
Crab, porcupine 0.27 0.000 
Crab, Queen/Snow 5,419.46 6.559 
Crab, rock 0.61 0.001 
Crab, /toad 155.81 0.189 
Grenadier, rough-head 75.49 0.091 
Greysole/witch 11.08 0.013 
Groundfish Heads 354.36 0.429 
Groundfish, unspecified 58.75 0.071 
Haddock 1.00 0.001 
Hake, silver 3.51 0.004 
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Species Name Metric Tonnes (Average) % of Unit Area Total 
Halibut 0.26 0.000 
Monkfish (Am angler) 0.02 0.000 
Redfish 107.18 0.130 
Scallop, Iceland 412.27 0.499 
Seal fat 78.76 0.095 
Seal meat 12.75 0.015 
Shark, greenland/ ground 0.00 0.000 
Shark, unspecified 4.00 0.005 
Shrimp, Pandalus Borealis 70,955.55 85.879 
Shrimp, Pandalus Montagui 244.34 0.296 
Skate 18.04 0.022 
Turbot/Greenland halibut 3,826.35 4.631 
Whelks 720.44 0.872 
Wolffish, Northern 0.79 0.001 
Wolffish, Spotted 1.70 0.002 
Wolffish, Striped/ Atlantic 18.02 0.022 
Total 82,622.67 100.000 
Total All “Divisons” 135,968.00  

 

Figure 4.31 Strategic Environmental Assessment Area Unit Areas, Relative Quantity of 
Harvest 

 

The location of harvesting activities as recorded in the georeferenced DFO data are shown in Figure 
4.32.  This information represents only a small percentage of the total harvest in the Labrador Shelf 
SEA Area, but is still useful for indicating areas of relatively intensive fishing.  The georeferenced data 
are more complete for areas father away from shore than for the areas closer to shore. 
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Figure 4.32 Strategic Environmental Assessment Area and Georeferenced Harvest Locations, 
2004 to 2006 

 
Source:  DFO Data (2004 to 2006). 
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4.10.2.1 Seasonality 

Harvesting times may change from year to year, depending on seasons and regulations set by DFO, the 
harvesting strategies of fishing enterprises, or on the availability of the resource itself.  The 2004 to 2006 
average catch by month (all species) from the Labrador SEA Unit Areas is shown in Figure 4.33. 

Figure 4.33 NAFO Unit Areas 2GHJ Average Monthly Harvest, 2004 to 2006  

 
The Unit Area harvest occurs year-round within the Labrador Shelf SEA Area, with the highest between 
February to March and June to September (Figure 4.33).   

4.10.2.2 Fishing Vessels 

Harvesting within the Labrador Shelf SEA Area Unit Areas is pursued mainly (>58 percent) by smaller 
vessels, under 45 feet in length, and more than half of the harvest by quantity is taken by vessels under 
35 feet (Table 4.13).  Approximately 38 percent is harvested by vessels over 100 feet (based on 
information from the 2004-2006 records). 

Table 4-13 Domestic Harvests by Vessel Size, 2004 to 2006 Average 
Vessel Size (feet) Tonnes Harvested (Average) % of Total 

Under 35 77054.4 57.25 
35 - 44 1807.0 1.34 
45 - 54 939.5 0.70 
55 - 64 2634.4 1.96 
65 - 84 88.9 0.07 
85 -100  75.8 0.06 

101 - 124 53.5 0.04 
125 - 149 124.2 0.09 
150 - 199 3090.2 2.30 
200 - 224 10953.3 8.14 
225 - 245 37761.5 28.06 

Total 134582.6 100.00 
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Within the Labrador Shelf SEA Area Unit Areas, the harvest is taken mainly by Newfoundland and 
Labrador-based vessels, landing their catch in Newfoundland and Labrador ports.  From 2005 to 2006 
(Table 4.14), 74 percent of the harvest by quantity from these waters was Newfoundland and Labrador-
landed.  Approximately 21 percent of landing came from Quebec vessels attached to the Northern 
Shrimp Company (A. Russell, pers. comm.).  Approximately 5 percent of the landings in Labrador Shelf 
SEA Area were taken by vessels based from Nova Scotia. 

The Newfoundland and Labrador harvesters (based on the home port of the fishing vessel) came from 
ports in many areas, but most (of those where homeport information was available) were from ports 
from insular Newfoundland, particularly from Statistical Sections 21 and 24 (located in western 
Conception Bay and the North East Avalon, respectively).  The breakdown of the harvest (annual 
average, 2004 to 2006) by fishing vessel home statistical area is shown in Table 4.14. 

Table 4-14 Domestic Harvests by Home Port Vessel, 2004 to 2006 Average 
Home Port Area Tonnes % of Total 

Newfoundland and Labrador Statistical Section (SS) 
1 110.02 0.060 
2 500.63 0.275 
3 56.81 0.031 
4 54.86 0.030 
5 898.56 0.493 
6 11.32 0.006 
7 18.01 0.010 
8 348.69 0.191 
9 9.26 0.005 

10 4.05 0.002 
11 43.97 0.024 
18 2.32 0.001 
20 0.19 0.000 
21 25,705.68 14.115 
22 2.44 0.001 
24 38,806.78 21.308 
26 61.01 0.034 
28 172.86 0.095 
30 46.16 0.025 
47 522.37 0.287 
48 1,762.32 0.968 
49 2,564.89 1.408 
50 702.48 0.386 
52 7,976.32 4.380 
53 2,643.95 1.452 
54 773.15 0.425 
55 763.90 0.419 
56 991.63 0.544 
57 2,300.40 1.263 
58 4.03 0.002 
59 550.84 0.302 

Unknown section 46,742.56 25.666 
NL Total 135,152.45 74.210 

Labrador Shelf SEA Area Unit Areas Total 182,121.63 100.000 

4.10.2.3 Fishing Gear 

Several gear types are used to harvest commercial species taken from within in the Labrador Shelf 
SEA Area.  These include both fixed and mobile gears.  Some fisheries are associated with specific 
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gear types (e.g., scallops using dredges) while some other species fisheries employ multiple harvesting 
methods (e.g., cod, using both stern otter trawls and gillnets).  The harvest by type of fishing gear for 
the Labrador Shelf SEA Area in recent years is shown in Table 4.15. 

Table 4-15 Harvest in NAFO Unit Areas 2GHJ by Gear Type, 2004 to 2006 Average 
Gear Name Metric Tonnes % Total 

Bottom Otter Trawl (stern) 3,275.72 2.41 
Dredge (Boat) 1,855.17 1.36 
Gill Net (Set or Fixed) 3,017.85 2.22 
Longline 573.63 0.42 
Pot 6,525.56 4.80 
Seal Hunting 91.51 0.07 
Shrimp Trawl 120,589.55 88.69 
Hand line (Baited) 39.29 0.03 
Total 135,968.27 100.00 

The following describes the principal gear types recorded in the Labrador Shelf SEA Area. 

Stern Otter Trawls 

This mobile gear is used for a variety of groundfish species in the area.  It consists of a large cone-
shaped net towed along the ocean bottom.  Large rectangular "doors" (otterboards) are attached to 
cables between the ship and the net to keep the net open (horizontally) while being towed.  Floats on 
top and weights at the bottom maintain the vertical opening in the otter trawl.  The net is pulled along 
the seabed on wheel-like "bobbins".  Fish enter through the large opening and are funneled to the end 
of the net, a bag-like section called the "cod end".  The size of the mesh in the net allows smaller fish to 
escape.   

Shrimp trawls are modified otter trawls that encompass a range of designs and sizes.  Shrimp trawls 
typically have relatively small meshes, with 20 to 60 mm in the code while the mesh size in the belly 
part of the trawls seldom exceeds 80 mm.  The vertical opening of shrimp trawls typically range from 
less than 1 to 20 m.   

Gillnets 

This fishing gear is used for several groundfish species (primarily turbot) in the area.  Fixed or set 
gillnets are anchored to the seabed to keep the gear stationary, and have buoys on each end which 
float on the surface.  The net itself is kept open or full with weights attached to the bottom of the net.  A 
highflyer buoy usually marks one end of the set gillnet (typically the north end), though not always.  
There may be 50 nets in a fleet; each net is approximately 91 m (300 feet) long, for a length of 4,550 m 
(15,000 feet) per fleet.  Fishers may fish 8 to 10 fleets at once.  The nets are constructed of 
monofilament netting.   

Longlines (baited trawl) 

Groundfish longlines (also known as baited trawls) consist of a buoyed line from which a series of 
fishhooks are suspended.  Larger buoys are generally attached to each end of the longline.  Longlines 
may be anchored and buoyed.  The gear is set out behind the vessel and left to fish.  It is then hauled 
in to retrieve the catch, re-baited and set again.  However, in some cases, longlines are not anchored 
but simply set to drift for a time and are suspended by buoys at either end (when longlines are set in 
this way, it is referred to by some fishers as "fly and set").  The length of the longline will vary according 
to the fisher's preference or other factors. 
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Halibut longlines consist of a heavy bottom groundline with sidelines (gangings) attached to it at 
intervals of several metres.  Each ganging has a large baited halibut hook at its end.  The longline, 
consisting of several sections, may be a mile or longer and is typically anchored to the bottom at both 
ends, with a marker buoy at one end.  The line may be left to fish for several hours or up to a few days 
(depending on weather). 

Scallop Dredges 

Scallop rakes or drags (dredges) are typically operated by mid-sized vessels with powerful engines, 
designed to pull the heavy equipment along the sea floor (i.e., on scallop beds).  The dredges have a 
frame mouth, which leads to a large bag or net made of metal rings or mesh.  Scallop draggers may 
pull one or more dredges behind the vessel and/or from side-rigged booms. 

Crab Pots 

The amount of gear fishers are permitted to use varies by license category, and by the area in which a 
license holder may be fishing.  Crab pots are set on the seabed in strings buoyed at the surface.  Crab 
gear generally has a highflyer (radar reflector) at one end and a large buoy at the other.  Some fishers 
use highflyers at both ends.  Depending on weather, they may be left unattended for several days at a 
time, or frequently longer. 

Fishers typically try to leave approximately 36.5 m (20 fathoms (120 feet)) on the seabed between each 
pot, thus, allowing slack for the anchor ropes on either end of the string to extend upwards at an angle.  
The distance between the typical highflyer and end-buoy of a 50- to 60-pot string of crab gear for 
example, would be 6,000 feet to 7,500 feet, or approximately 1.8 to 2.3 km.   

4.10.2.4 Management Areas 

The Department of Fisheries and Oceans for managing certain species has designated management 
areas that are not the NAFO conventions areas.  There are two Atlantic salmon management areas 
(salmon fishing areas or SFAs) in the Labrador Shelf SEA Area are shrimp fishin area (SFA) 1 and SFA 
2. There are 91 salmon rivers in these two SFAs.  Conservation requirements have been established 
for individual rivers in Labrador (SFAs 1-2) based on 1.9 eggs m2 of river rearing habitat (DFO 2006l). 

There are five shrimp fishery management areas from Baffin Island to the northern Grand Bank known 
as shrimp fishing areas (DFO 2006m).  They are: 

• SFA 6 - Hawke Channel  + Division 3K; 

• SFA 5 – Hopedale (2H) and Cartwright (2J) Channels; 

• SFA 4 – Division 2G; 

• SFA 2 – Division OB; and 

• SFA 1 - Division OA. 

The status of shrimp for each shrimp fishing areas are determined by monitoring performance of fishery 
within and between years, distribution of fishing effort as well as size and composition of the catches.  
This information coupled with data from research vessel trawls are used to determine spawning stock, 
recruitment potential, exploitation and biomass indices (DFO 2006m).   
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4.10.3 Principal Species Fisheries 

As indicated in Tables 4.11 and 4.12, the domestic harvest within the Labrador Shelf SEA Area 
consists largely of northern shrimp, though other species (particularly snow crab and Greenland halibut) 
(Figure 4.33) are important in some Unit Areas.  This section describes the principal Labrador Shelf 
SEA Area fisheries in more detail.   

Figure 4.34 Distribution of Shrimp, Crab and Groundfish Fisheries in the Strategic 
Environmental Assessment Area 

 
Source: Russell & Fifield 2001. 

4.10.3.1 Atlantic Cod 

Northern cod (Atlantic cod within NAFO divisions 2J3KL) is historically an important fishery for both 
Newfoundland and Labrador.  Within the Labrador Shelf SEA Area, most of the Atlantic cod fishery 
tends to be in 2J with some limited fisheries in 2G and 2H.  A significant amount of fisheries research 
and data with respect to Atlantic cod will provide information grouped together as 2J3KL.  Wherever 
possible, Atlantic Cod data will be provided with focus on 2GHJ.  However, Atlantic cod scientific 
research and data is presented and discussed in terms of 2J3KL and as such is impossible not to 
discuss some aspects in terms of 2J3KL.   

Prior to the moratorium in 1992, it was the single most important fishery on the east coast of Canada 
representing 46 percent of the total available cod quotas and 21 percent of all groundfish quotas 
(Emery 1992).  Catches of northern cod (Figure 4.35) increased in the 1960’s and peaked in 1968 at 
over 800,000 t but declined steadily to a low of 140,000 t in 1978.  Catches recovered to about 240,000 
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t through much of the 1980s before rapidly declining in the early 1990s prior to the moratorium (DFO 
2007b).  Catches from 1993 to 1997 were resultant from by-catches, food/recreational fisheries, or 
DFO-industry sentinel surveys (starting in 1995).  During the period from 1992 to 2002, partial catches 
(Table 4.16) were the result of a limited index/commercial inshore fishery that was restricted to fixed 
gear and small vessels (<65 feet) (DFO 2007b).  The directed commercial and recreational fisheries 
were closed in April 2003.  It was reopened in 2006 for inshore of 2J3KL for a six-week period (DFO 
2007b).  The resulting landings for the 2006 season were 2,769 t, which included 380 t in the 
recreational fishery, 159 t in the sentinel surveys, and 45 t of by-catch, 20 t of which came from the 
offshore (DFO 2007b).  In Divisions 2GH, the cod fishery was not officially closed to direct commercial 
fishing until 1996 (Canada-Newfoundland and Labrador Action Team for Cod Recovery 2005).  Despite 
not being closed landings from this area showed similar decreases with less than 1,000 t harvested 
during the late 1980s and no commercial catches taken from 1991 onwards (Canada-Newfoundland 
and Labrador Action Team for Cod Recovery 2005).   

Figure 4.35 Northwest Atlantic Fisheries Organizations Unit Areas 2J3KL Total Allowable 
Catches and Landings (thousands of tons) in 1959 to 2006 for Atlantic Cod 

 
Source: DFO 2007b. 

 
Table 4-16 Catch of Atlantic Cod in Northwest Atlantic Fisheries Organization Division 2J3KL 

Year 62-76 
Avg 

77-91 
Avg 1998 1999 00/01 01/02 02/03 03/04 04/05 05/06 06/07 

TAC N/A N/A 4 9 7 6 6 0 0 0 -* 
Canadian 
Fixed 88 90 5 9 5 7 4 1 1 1 3 

Canadian 
Mobile 9 84 - - - - - - - - - 

Others 405 38 - - - - - - - - - 
Total 502 212 5 9 5 7 4 1 1 1 3 
Notes: Catch is provided in nearest thousand metric tonnes. 
  There was no total allowable catch (TAC) in 2006/07 but an allowance of 3,000 lb of cod per license holder. 
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Stock information is provided for offshore and inshore populations separately because of differences in 
the populations.  For Atlantic cod, offshore indices of abundance and biomass are obtained from 
research bottom-trawl surveys conducted for the whole 2J3KL during autumn (DFO 2007b).  
Recruitment and total mortality indices are obtained from catch rate per age classification data in 
autumn surveys.  A hydroacoustic survey conducted in February to March 2007 provides data on winter 
distribution along the continental self edge of 2J3KL (DFO 2007b).   

For inshore Atlantic cod, indices of abundance are provided by DFO-Industry fixed-gear sentinel 
surveys (DFO 2007b).  These are conducted using two traditional gears, gillnets of 5.5-inch mesh and 
line trawls, and a non-traditional gear, a 3.25-inch mesh gillnet that provides information on young fish 
not caught with the traditional gears (DFO 2007b).  From 1998 to 2002, logbooks of vessels under 35 
feet in length were examined for supplemental information (DFO 2007b).  Tagging studies provided 
information on the distribution, migration and exploitation and when combined with landings data, 
provides estimates of biomass (DFO 2007b).  After the re-imposition of the moratorium, tagging studies 
were reduced considerably but resumed in 2006 (DFO 2007b).  Telephone surveys carried out by Fish, 
Food and Allied Workers (FFAW) Union of local fish harvesters’ observations regarding the abundance 
of cod in inshore waters, the size and condition of cod and the abundance of prey were also complied 
(DFO 2007b).  Analysis of cod length and otoliths collected in 2J3KL provides information on size and 
age compositions of localized populations (DFO 2007b).  A DFO-Industry survey conducted during 
July-August 2007 using mobile gear fished from small vessels (<65 feet) also provided information on 
age composition and distribution of cod inhabiting both coastal and nearshore waters of 2J3KL (DFO 
2007b).   

Offshore Stock Trends 

The bottom-trawl surveys in 2J3KL show that offshore Atlantic cod biomass index values have been 
low for more than a decade (Figure 4.36).  The biomass index for 2004 to 2006 was only 3 percent of 
the 1980s average (DFO 2007b).  The recruitment index shows that since 1989 all year-classes are 
relatively weak (DFO 2007b).  Mortality rates (Figure 4.37) were at a high level by the early 1990s and 
remained high for the first few years after the moratorium.  Since the early 1990’s, a lack of older fish 
(8+ years) in the surveys prevents estimating the total mortality for the older age classifications (DFO 
2007b).  The four to eight year age class has had a very high mortality rate, 60 to 70 percent per year, 
since the mid-1990s (DFO 2007b).  Relative contributions of fishing and natural mortality rate to the 
total mortality are hard to quantify; however, reported by-catches in the offshore have been small 
suggesting a high natural mortality rate (DFO 2007b).  An acoustic and tagging survey conducted on 
the outer edge of the Continental Shelf from southern Labrador to the nose of the Grand Banks 
(February-March 2007) showed an aggregation of cod in the Hawke Channel (located in Division 2J).  
This aggregation, along with one on the outer reaches of the Bonavista Corridor (Division 3KL), account 
for more than 85 percent of the acoustically-detectable cod in 2J3KL.  The size of these aggregations 
has not been quantified (DFO 2007b).  For offshore Atlantic, cod the 2006 biomass index show 
populations of 62,500 t, approximately 5 percent of the indices of the 1980s.  Recruitment remains very 
low while mortality remains extremely high (DFO 2007b). 
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Figure 4.36 Atlantic Cod Offshore Biomass Index in 2J3KL 

 
Source: DFO 2007b. 
 

Figure 4.37 Atlantic Cod Annual Mortality Rate (proportion dying) Calculated in Offshore of 
2J3KL 

 
Source: DFO 2007b. 

 
Inshore Stock Trends 

The sentinel surveys (as described above) noted that gillnet (5.5-inch mesh) catch-rate indices (Figure 
4.38) have increased in recent years.  The inshore northern area, which contains the Labrador Shelf 
SEA Area of 2J and northern 3K, shows mean catch rates increased in 2005-2006 when compared to 
the lows of 1995 to 2004.  The northern area mean catch rates remain lower than those in the inshore 
central area (southern 3K and northern 3L) and the inshore southern area (southern 3L) (DFO 2007b).  
There were insufficient data from line trawls to produce a time series for the northern region (DFO 
2007b).  Catch rate indices (Figure 4.29) from the small mesh (3.25-inch) gillnets in the northern region 
have increased to above average in the past two years but remain lower than both the inshore central 
and inshore southern areas  (DFO 2007b).  Median commercial gillnet catch-rates were calculated from  
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Figure 4.38 Atlantic Cod Standardized Catch Rates from Sentinel Surveys Using Gillnets (5.5-
inch mesh) 

 
Source: DFO 2007b. 
Note: The northern area is comprised of 2J and northern 3K.  The central area is comprised of southern 3K 
and northern 3L.  The southern area is comprised of southern 3L. 
 

 
Figure 4.39 Atlantic Cod Standardized Catch Rates from Sentinel Small Mesh (3.25-inch) 

Gillnet Surveys 

 
Source: DFO 2007b. 
Note: The northern area is comprised of 2J and northern 3K.  The central area is comprised of southern 3K 
and northern 3L.  The southern area is comprised of southern 3L.   
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the catch and effort data from the <35 foot sector.  The inshore northern areas catch rates (Figure 4.40) 
were consistently low.  In 2006, northern area catches were comparable to catch rates in the inshore 
southern area (DFO 2007b).  Management regulation changes have made it difficult to determine if 
commercial catch rates are indicative of overall stock size (DFO 2007b). 

Telephone surveys conducted by the FFAW with harvesters in Division 2J report noted that cod were 
less abundant during 2006 than during the late 1980s (DFO 2007b).  Harvesters in 2J stated that cod 
was more plentiful in 2006 compared to 2005.  Furthermore, the cod were thought to be widely 
distributed or distributed throughout the area.  Overall, harvesters felt cod were in good condition during 
2006 (DFO 2007b). 

In July-August 2006, a new DFO-Industry stratified-random mobile gear survey for cod was conducted 
for inshore areas in divisions 2J and 3KL, using bottom trawls towed from commercial vessels (DFO 
2007b).  The survey covered the coastal zone from a depth of 15 to 200 m (DFO 2007b).  Catch rates 
were variable, with the tendency to be higher closer to shore.  Catch rates were up to 44 times greater 
at depths less than 50 m as compared to deeper depths (DFO 2007b).  The catch rates were highest in 
the inshore central area, intermediate in the inshore southern area and much lower in the inshore 
northern area, with cod ranging in age from 1 to 10 years (DFO 2007b). 

Within the Labrador Shelf SEA Area, there are no quantitative biomass estimates for inshore areas 
(DFO 2007b).  For the northern inshore area-sentinel gillnet catch, rates increased 2005 and in 2006 to 
above, the average levels for the region but remain lower than those in the inshore central area (DFO 
2007b). 

Figure 4.40 Atlantic Cod Median Gillnet Catch Rates from Fixed Gear Logbooks 

 
Source: DFO 2007b. 
Note: The northern area is comprised of 2J and northern 3K.  The central area is comprised of 
southern 3K and northern 3L.  The southern area is comprised of southern 3L.   

Within the Labrador Shelf SEA Area as a whole, a majority of cod landings are the result of by-catches 
for directed fisheries, in particular the northern shrimp fishery.  Small recreational and commercial 
fisheries do occur within the Labrador Shelf SEA Area (DFO 2007b), with the majority of the landings 
are from NAFO Division 2J.   
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The annual landings of the 2GH stock were historically small during 1955 to 1964 of less than 5,000 mt, 
increasing dramatically to 73,000 t in 1965 to 1969 (Figure 4.41; Smedbol et al. 2002) because of 
fishing by non-Canadian Fleets (Lilly and Murphy 2004; Smedbol et al. 2002).  Landings in the 1970s 
and 1980s were less than 5,000 t in most years and less than 1,000 t during the late 1980s (Lilly and 
Murphy 2004; Smedbol et al. 2002).  The quota had been set at 20,000 t in 1974 and was reduced to 
1,000 in 1993 and 200t in 1995 (Lilly and Murphy 2004; Smedbol et al. 2002).  No commercial catches 
were taken from Divisions 2GH since 1991 (Canada-Newfoundland and Labrador Action Team for Cod 
Recovery 2005).  The 2GH stock was closed to directed fisheries in 1996 (Lilly and Murphy 2004). 

Figure 4.41 Northwest Atlantic Fisheries Organizations Unit Areas 2GH Landings (thousands 
of tons) in 1953 to 2000 for Atlantic Cod 

 
Source:  Smedbol et al. 2002 

A quota of 20,000 t was set in the mid-1970s and remained at this level until 1993, when it was lowered 
to 1,000 t (Canada-Newfoundland and Labrador Action Team for Cod Recovery 2005).  Reductions in 
the 2GH cod harvest were the result of the low availability of fish and not quota restrictions. 

Biomass and abundances are not well known for this stock, in fact, it is not clear whether this stock is a 
discrete unit (Canada-Newfoundland and Labrador Action Team for Cod Recovery 2005).  Despite this, 
it is thought that biomass is extremely low (Figure 4.42) and in the absence of specific stock 
information, it is suspected that the circumstances are similar to those in Division 2J (Canada-
Newfoundland and Labrador Action Team for Cod Recovery 2005). 

Within the Labrador Shelf SEA Area as a whole, a majority of cod landings are the result of by-catches 
for directed fisheries, in particular the northern shrimp fishery, small recreational and commercial 
fisheries do occur with the Labrador Shelf SEA Area.  Majorities of these landings are from NAFO Unit 
area 2J and are harvested mostly from August-September (4.43).  During consolations with Labrador 
communities, it was stated that a relatively small index fishery for cod is conducted within the Labrador 
Shelf SEA Area (Public Consultation 2007) with fishers from Postville (Public Consolation November 1, 
2007), suggesting a rise in northern cod populations and Aillik Bank being a cod fishing area.  
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Figure 4.42 2GH Atlantic Cod Offshore Biomass Index  

 
Source:  Smedbol et al. 2002 

Figure 4.43 Strategic Environmental Assessment Area Unit Areas Atlantic Cod Harvest by 
Month, 2004 to 2006 Average 

 

Recorded northern cod harvesting locations based on the DFO georeferenced data in relation to the 
Labrador Shelf SEA Area and the relevant Unit Areas is presented in Figure 4.44  Three years (2004 to 
2006) of aggregated data are shown to better represent harvesting patterns, although the harvesting 
locations tend to be quite consistent from year to year. 




