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Abstract
The development of the international shrimp (Pandalus borealis) fishery in NAFO Division 3M is described. A
standard six nation data set is used to create a series of standardized catch per unit effort (CPUE) indices with the
purpose of tracking the status of the Flemish Cap shrimp stock. The standardized CPUE was at a high level in 2003.
A provisional CPUE of Iceland alone shows a CPUE below average in 2004. In 2003 a peak catch of shrimp was
caught at the Flemish Cap of some 62 000 tons. An international observer database of length frequencies was used
for ageing the shrimp. Indices of female stock are calculated from this using the standardized CPUE series.
Spawning Stock Biomass index (SSB) was obtained from the EU survey and the Faroese surveys to year 2003.
Recruitment indices were determined from the Faroese surveys both the main trawl and the juvenile net attached to
the trawl. to 2003 showing that the 2001 year-class was about average. A good recruitment of one year olds was
detected in the EU survey of 2003 and preliminary information from the Icelandic observer samples in late 2003 and
early 2004 also show the presence of a prominent 2002 year-class.
1.

INTRODUCTION

The fishery for northern shrimp on the Flemish Cap began during the spring of 1993 and has since continued with
catches (estimated by STACFIS) of approximately 27,000 to 48,000 in the years 1993 through 1996. During 1997
catches decreased to 25,000 tons then increased to 50,000 tons in 2000 and finally 54,000 tons in 2001, the highest
in the series. The catch of year 2002 was much lower or 49,000 tons. Then in 2003 the catch increased to the high
62,000 tons. The increase was largely due to Norway doubling their catch between years 2002 and 2003 using triple
trawls. Removals to July 2004 of about 18,100 tons are much lower than those reported for the same period in 2003
(28,000 tons) and projections to the end of year 2004 are expected to reach 40,000 tons.
The development of the international shrimp (Pandalus borealis) fishery in NAFO Div. 3M is described. Various
indices are listed with the purpose of tracking the status of the Flemish Cap shrimp stock. Among these the
standardized CPUE an international database of observer samples is used on which ageing was carried out. The
results from the ageing are presented as well as numbers/kgs per age based on either nominal catch or standardised
CPUE. The indices of female stock are calculated from this using the standardized CPUE series. Moreover there
are recruitment indices from the Faroese survey both from the main trawl and the juvenile bag. Last and not least
the for female indices these are also obtained from the EU survey and the Faroese survey.
Trends in standardized CPUE provided by fleets from several nations are presented only to year 2003 as the data for
2004 have not been processed as yet. A CPUE series from the Icelandic fleet is presented as there is information on
CPUE from one vessel in 2004. Vessels from as many as 19 nations have participated in this fishery since its
beginning.
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Background on the assessment and management of this resource since 1993 can be found in Skuladottir and Orr
(2002) Skuladottir (2003b) and NAFO Scientific Council Reports (2003).
2. MATERIAL AND METHODS
CPUE for Icelandic logbook data alone is calculated per standard size of trawl of the circumference of 3000 meshes.
The effort of double trawl is multiplied with 1.9 to get a realistic effort compared to that of a single trawl.
Shrimp were separated into 3 categories namely, males, primiparous females (including transitionals) and
multiparous females according to the sternal spine criterion (McCrary, 1971), oblique carapace lengths were
measured using sliding callipers and grouped into 0.5 mm length-classes. These data form the International shrimp
aging database as recommended, Appendix II of the 1999 NAFO Scientific Council meeting on shrimp (NAFO,
1999).
3.

CPUE

The CPUE of the Icelandic fleet is shown here as there is some preliminary information for year 2004. As seen in
Fig. 2 and Table 5 the CPUE (3000 meshes) has dropped considerably after the large catch of 62,000 tons in 2003.
The reduction in January-July 2004 is about 22% from the 2003 value. The catch of 243 kg/hour in 2004 is below
the average of 272 kg/hour for the years 1993-2003. Standardized CPUE (see Fig. 3) was the highest in 2003 of the
series 1993-2003.
4.

RECRUITMENT

The Faroese survey provides two recruitment indices. Since 1997, a juvenile shrimp bag has been attached to the
gear in the Faroese survey. The results are shown in Fig. 4 and the Table 6 (Nicolajsen and Brynjolfsson, 2003).
The abundance of two year olds obtained in the main trawl in the Faroese survey was observed for 7 years and is
also shown in Fig. 4 and Table 6.
The two indices do not agree in all years. In 1999 the juvenile bag showed a greater abundance of two-year-olds,
which was not apparent in the main survey gear. The 1997 year-class is average or above average in the commercial
catch. Both indices showed that the 1998 year-class was weak in 2000 and that the 1998 year-class had been weak
in all years. During 2001, two-year-olds were abundant in both the main trawl and the juvenile bag. This is the
1999 year-class which has turned out to be quite strong. The 2000 year-class appears to be small in both the main
trawl and the juvenile bag. That year-class never got big. The 2001 year-class however could be big as it is
prominent in the main trawl in 2003 although not well presented in the juvenile bag (Nicolajsen and Brynjólfsson,
2003). In Icelandic observer samples in late 2003 and early 2004 the 2001 year-class appears to be above average
(Skuladottir, 2004). The appearance of a new year-class 2002 that appears in the EU survey. This is the first time a
one year old shrimp are detected in the EU survey. This year-class is also very prominent in the catch of Iceland
both in late 2003 and in the months January through March in 2004 as two year olds.
5.

FEMALE BIOMASS

A spawning stock biomass (SSB) index was calculated as kg/hr of primiparous (including transitionals) plus
multiparous females from the international observer database and the standardized CPUE model. This was compared
to the results of the EU survey (Diaz, 2003) and Faroese survey biomass indices (Nicolajsen, 2003). The raw data
are provided in Table 7. Once again, each index was standardized to the mean of the series and shown in Fig. 5.
The spawning stock (female biomass) as determined from the EU survey biomass index gradually increased during
the years prior to the fishery. This may have been due to a gradual increase in stock size after the cod biomass
declined in the area. But this was also a reflection of the very strong 1987 year class, most of that were female
during 1992. The index showed a decrease from 1994 through to 1997 then an increase during 1998. The SSB of
EU survey has fluctuated and increased to a high peak in 2002 to decrease again in 2003. The female biomass from
the Faroese survey indices have shown much the same trend as the EU although not flutuating as much and appears
to be rather stable since 1998. The female CPUE decreased from 1993 to 1997 then rose in 1998 and 1999,
remaining stable to 2002 to rise considerably in 2003. The biomass indices should have been corrected for the years
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1988-2002 by a factor of 1.74 adjusting for the more efficient research vessel taken into use in 2003 according to del
Rio et al. (2003).
6.

AGE ASSESSMENTS

Age analysis was carried out on biological samples obtained from Canadian, Icelandic and Greenlandic vessels. This
analysis allows the calculation of the number per hour caught and number caught per year (based on nominal catch
and the CPUE model) by age group.
The female part of the standardized CPUE is that of primiparous + multiparous females which is presented in Fig. 5.
In 1993, the 1987 year class appeared as a very strong age 6+ cohort (approximately 12,000 animals / hr). The 1993
year class were two years old in 1995. It was strong in 1995 and 1996, but later the class appears to have decreased
in strength resulting in fewer 4 and 5 year olds as might be. The 1996 year class was considered mediocre during
1998, but appeared stronger during 1999 - 2001. The EU survey is not in agreement with the commercial data as the
1995 year class appears to be a very strong year class. It is important to note that the 1998 year class is by far the
weakest in the series, but appears to be numerous as 5 year old in 2003. This is probably due to incorrect ageing as
it is difficult to assess the age of older shrimp. The 1999 year-class appears to be very strong and is the most
abundant four year olds in the whole series in 2003. The 2000 year-class appears to be weak as 3 year olds in 2003
and the 2001 year-class appears to be above or about average.
7.

SUMMARY

Catches of shrimp on the Flemish Cap have been maintained at a high level averaging about 45,000 tons for the last
five years. The CPUE model indicated that there was a general decline between 1993 and 1996. Then beginning in
1997, catch rates began to increase and increased to 2003 similar to that in 1993. The spawning stock biomass also
decreased between 1993 and 1994. The survey SSB of the Faroese survey remained low during 1997 but showed an
increasing trend to 2003. The SSB of the EU survey also increased from 1997 to 2002. As the 74% increase in the
estimate of biomass index of EU is considered unconvincingly high the status of the 2003 SSB will be unclear for
the time being.
The 1999 year-class appears to be very strong, the 2000 year-classes is considered to be weak judging by its
occurrence in the fishery in 2003. The 2001 year-class is considered to be about average. The 2002 is considered a
promishing year-class
8.
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