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ABSTRACT 
 

The Canadian fishery for Northern shrimp in NAFO Subarea 2 and Divisions 3KL has been increasing substantially 
in recent years and by 2003 has reached a catch of about 115 000 tons.  Since young Greenland halibut and Northern 
shrimp overlap in distribution, Greenland halibut is one of the most important species taken as by-catch in the 
Northern shrimp fishery. The most recent assessment of Greenland halibut indicates that the resource has been 
declining over the last several years and is now at its lowest observed population size since 1975. Therefore, 
concerns have been raised regarding the potential effect on stock recovery from by-catch of Greenland halibut in the 
Northern shrimp fishery. This paper estimates removals at age of Greenland halibut in the Canadian fishery for 
Northern shrimp in NAFO Subarea 2 and Div. 3KL during 1996-2003.  Results indicate that during this period less 
than 5% of an average year-class of Greenland halibut was taken as by-catch in the Northern shrimp fishery.  This 
suggests a potential loss in yield to the Greenland halibut fishery of about 900-1 400 tons annually given recent 
fishing patterns.  

 
INTRODUCTION 

 
 The Northern shrimp (Pandalus borealis) fishery off Labrador and Northeastern Newfoundland began during 1977 
when large vessels (>500 t; LOA>100’) harvested approximately 2 700 tons of shrimp in the deepwater channels off 
Labrador (NAFO Div. 2JH – Shrimp Fishing Area 5 (Fig. 1)).  Total Allowable Catches (TACs) were introduced for 
NAFO Div. 2GHJ and 3K the following year (Table 1; Fig. 2), at which time the area was divided into management 
units called Shrimp Fishing Areas (SFAs).  SFAs 4, 5 and 6 correspond to the following geographic areas: Division 
2G, Hopedale and Cartwright Channels and Hawke Channel –Div. 3K, respectively (Fig. 1).  TACs were cautiously 
increased in a stepwise fashion over the years and the fishery expanded both northward and southward.  Catch and 
TAC trends were similar (Tables 1 and 2; Fig. 2).   
 
During the early- to mid-1990s, many groundfish stocks came under moratoria and shrimp biomass increased off the 
coasts of Labrador and Northeastern Newfoundland.  These resulted in the development of a small vessel (<500 t; 
LOA<100’) shrimp fishery.  

 
Presently the small vessel fleet consists of approximately 300 vessels while the large vessel fleet consists of 
approximately 12 vessels. 

 
A NAFO regulated shrimp fishery began in Div. 3LNO during 2000.   At that time a 6 000 ton quota was established 
and fishing was restricted to Div. 3L, at depths greater than 200 m.  Canadian vessels were allotted 5 000 tons of 
shrimp in the EEZ while the international fleet was given a 1 000 ton quota to be fished in the NRA.  As a result of 
biomass increases since 1999, Scientific Council (SC) subsequently recommended that the TAC for shrimp in Div. 
3L should increase to 13 000 tons for the period 2003-2005. 
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Given the considerable expansion of the fishery, the total catch and TAC by 2003 had reached 115 000 tons  
and 143 000 tons, respectively (Tables 2 and 1; Fig. 2)   

 
Throughout all areas, the international and Canadian fishers make use of small mesh (40 mm) shrimp nets.   As a 
result of using small mesh nets, there is a relatively high risk of incidental capture of small fish.  In order to decrease 
the impact of shrimp fishing upon small fish, license conditions require large vessels fishing in SFAs 4-6 to use 
sorting grates with a minimum bar spacing of 28 mm.  In NAFO Div. 3L all vessels must use sorting grates with a 
minimum bar spacing of 22 mm. 
 
The most recent assessment of Greenland halibut indicates that the resource has been declining over the last several 
years and is now at its lowest observed population size since 1975.  Therefore, concerns have been raised regarding 
the potential effect on stock recovery from by-catch of Greenland halibut in the Northern shrimp fishery.  Since 
young Greenland halibut and Northern shrimp overlap in distribution, Greenland halibut is one of the most 
important species taken as by-catch in the Northern shrimp fishery. 

 
The purpose of the present paper is to determine the impact that the Canadian shrimp fishery has upon the recovery 
of Greenland halibut stock in terms of numbers caught as by-catch relative to population size and potential loss in 
future yield to the Greenland halibut fishery.   
 

METHODS AND MATERIALS 
 

Data used in this report were obtained from the Canadian Observer database and catches as recorded within the 
Canadian Atlantic Quota Report.  An attempt was made to observe 100% of the Canadian large vessel and 10% of 
the Canadian small vessel catches.  Greenland halibut by-catch is recorded to 1 kg precision for all observed fishing 
sets.  Wherever possible, sexed length frequencies (1 cm precision) were taken from randomly collected samples of 
Greenland halibut. Using a ratio of weight of fish measured to by-catch weight, the length frequencies were 
corrected on a set by set basis.  Length frequencies were added together and an average length frequency distribution 
per kg of by-catch was produced and then merged with the catch records.  The average frequencies were multiplied 
by by-catch weights to produce length frequencies on a set by set basis. Thus it was possible to estimate length 
frequencies for sets that were not sampled.  The length frequencies were aggregated to obtain total removals by 
species, year and size of vessel.   

 
By-catch at age was derived by applying the by-catch length frequencies to population adjusted age length keys 
from the previous autumn Canadian research bottom trawl survey conducted in the same areas.  For illustration, the 
removals at age by year are shown separately for Div. 2GH, large vessels in Table 3; Div. 2J and 3K, large and 
small vessels in Tables 4 and 5; and Div. 3L, large and small vessels in Tables 6 and 7.  The combined removals at 
age for all areas investigated during 1996-2003 are provided in Table 8.  For ease of comparison, plots of the catch 
at age between large and small vessels is shown for Div. 2J and 3K separately and combined in Fig. 3 and 4, 
respectively.   
 

RESULTS AND DISCUSSION 
 
Although sorting grates are required by licence in the Canadian fishery to reduce as much as possible the by-catch 
of finfish many Greenland halibut are caught in most years up to age 9 although the bulk of the by-catch is at ages 
1-3 (Tables 3-8; Fig. 3 and 4).  Since many Greenland halibut young of the year go demersal in the early autumn 
and the small boat shrimp fishery operates until late in the year some Greenland halibut caught as by-catch are 0-
Group (Table 8; Fig. 3). 
 
The estimated number of Greenland halibut caught in the Canadian shrimp fishery (all ages) in Subarea 2 and Div. 
3KL during 1996-2003 ranged from 3.0 million fish to 5.2 million fish (Table 8; Fig. 5).  Removals by year-class 
over the years they are taken as by-catch indicate a similar range in number.  There has been an increasing trend in 
by-catch since 1996 (Fig. 5), which might be expected given that the shrimp catch is increasing (Table 2; Fig. 2).  
 
The most recent assessment of the Greenland halibut resource estimates average recruitment (age 1) to be about 119 
million fish (Darby et al., 2004).  This would suggest that the Canadian shrimp fishery during the period 
investigated is removing, on average, less than 5 % of any one year-class of Greenland halibut as by-catch.  
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Assuming the same selection pattern, weights (kg) at age, natural mortality (M = 0.20) and a fishing mortality of 
F=0.40, the potential loss in yield to the Greenland fishery because of by-catch in the Canadian fishery for Northern 
shrimp was estimated to range from 900-1 400 tons annually since 1996 (Table 8).  
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Fig. 1a. Greenland halibut by-catch within the 1996 large vessel shrimp fishery off the coasts of 
Labrador and northeastern Newfoundland (10’ x10’ grid). 
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Fig. 1b. Greenland halibut by-catch within the 1997 large and small vessel shrimp 
fishery off the coasts of Labrador and northeastern Newfoundland (10’ x10’ 
grid). 

 



 11 

 
Fig. 1c. Greenland halibut by-catch within the 1998 large and small vessel shrimp 

fishery off the coasts of Labrador and northeastern Newfoundland (10’ x10’ 
grid). 
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Fig. 1d. Greenland halibut by-catch within the 1999 large vessel shrimp fishery off the 

coasts of Labrador and northeastern Newfoundland (10’ x10’ grid). 
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Fig. 1e. Greenland halibut by-catch within the 2000 large and small vessel shrimp 

fishery off the coasts of Labrador and northeastern Newfoundland (10’ x10’ 
grid). 
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Fig. 1f. Greenland halibut by-catch within the 2001 large and small vessel shrimp 

fishery off the coasts of Labrador and northeastern Newfoundland (10’ x10’ 
grid). 
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Fig. 1g. Greenland halibut by-catch within the 2002 large and small vessel shrimp 

fishery off the coasts of Labrador and northeastern Newfoundland (10’ x10’ 
grid). 

 



 16 

  
Fig. 1h. Greenland halibut by-catch within the 2003 large and small vessel shrimp fishery off 

the coasts of Labrador and northeastern Newfoundland (10’ x10’ grid). 
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Fig.  2  Combined catches and quotas (tons) of Northern shrimp in NAFO Subarea 2 and Div. 3KL during 1977-

2003. 
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Fig. 3. A comparison of Greenland halibut age distributions from shrimp fishery by-catch in the large and small 

vessels separately from Divisions 2J & 3K during 1998-2003.  
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Fig.  5. Number of Greenland halibut caught as by-catch in the Canadian fishery for Northern shrimp in NAFO 

Subarea 2 and Div. 3KL during 1996-2003. 


