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Abstract 

 
One Icelandic vessel went fishing for shrimp in the waters at Flemish Cap in 2004 and 2005 as compared to three in 
2003.  In this paper there are logbook information on the Icelandic fishery for the years 1993 through 2005.  The 
catch rate of Icelandic vessels in January-September which was very high in the years 2001-2003 has now 
decreased, or from about 290 kg/hour to 250 kg/hr in 2004, to increase to 265 kg/hour in 2005.  The fishery is now 
taking place mainly in the northwest part of the Flemish Cap area. The biological samples show that the 1999 year-
class were still prominent in 2004 as five year olds but not so apparent in 2005 as 6 year olds. The 2001 year-class is 
above average in all months of both 2004 and 2005. The samples also show that the 2002 year-class appears late in  
2003 and is very apparent as 2 year olds in 2004.  The 2001 year-class is above average in all months.  There does  
not seem to be any 2 year olds in 2005 pointing to the 2003 year-class being very poor.   

 
Introduction 

 
The Spanish investigators (EU) have been measuring the biomass index of northern shrimp at the Flemish Cap since 
1988 in their annual bottom trawl survey at Flemish cap.  In 1993 the fishery was initiated by Canada, followed 
closely by Faroe Islands and Iceland. 
 
The fishery was some 24-33 thousand tons in the years 1993-1995 to increase in 1996 to 48 thousand tons.  Since 
then the fishery decreased to some 25 thousand tons in 1997.  The total catch of all countries has since increased to  
about 63 thousand  tons in 2003 and have decreased there after to 45 500 tons in 2004.  Iceland has been catching a 
fair deal of the catch in some previous years.  In later years however the catch has decreased substantially due to low 
prizes in shrimp and high prize of oil. 
 
In this paper all the information from the Icelandic side is gathered.  From the logbooks comes effort, catch and size 
of trawl.  From this CPUE is cal culated.  From the biological  samples taken by Icelandic observers come various  
informations on lenght and sex distribution of shrimp.  
 

Materials and Methods 
   
The logbook data include catch and effort. Sometimes information on landings  as obt ained from the Fisheries  
Directorate in Iceland exceeds the logbook information.  The effort is then raised by dividing the nominal cat ch of 
each month/hal f year with the calculated CPUE from the logbooks. The overall CPUE of the January-July was then 
obtained by summing nominal catch of all months and corresponding effort.  Nominal catch for the whole period 
was then divided by "nominal effort" to get the CPUE for the period January-July.  When twin trawls were used the 
effort was always multiplied by 1.9 for those but the catch was kept the same.  The same method was applied to the 
period January-September. 
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For calculation of CPUE to the standard size of trawl of 3000 meshes, the catch and effort of a period like January to 
July was calculated in the manner described above.  At the same time the average size of trawl (no. of standard 
meshes (40 mm) in circumference of the belly) be it single or double was calculated.  The CPUE for trawl size 3000 
meshes was then considered to be proportional to the mean size of trawl in the same period.  
 
Icelandic observers have sampled shrimp onboard Icelandic vessels since 1996 at Flemish Cap.  The shrimp was 
measured fresh to the nearest  0.5 mm using Verni er callipers.  Observers then sorted each length cl ass into males  
and females using the method of Rasmussen (1953) and the females further into primiparous and multiparous using 
the sternal spine criterion of McCrary (1971).  The multiparous females were sorted further into classes were 
females were without any special distinction, green in head, ovigerous without eyes, ovigerous with eyes.  There 
was also a look for ovigerous with eyes and green in head at the same time. In  this paper the three main sex 
categori es presented are: males, primiparous females (including transitionals) and multiparous females. 
 
The deviations from an overall mean l ength frequency distribution (lfd) are calculated using data from Canada, 
Faroe Islands and Iceland for the years 1993-1995.  From 1996-2003 there are only Icelandic data.  The basic unit is 
a promille length frequency distribution for each month where all the samples of that month are compiled.  Then a 
mean overall promille lfd for say April months for all the years 1993-2003 is calculated.  From this the overall mean 
lfd of April is subtracted from the l fd of April in 1993 and so on, every year (Fig. 8).  What is unusual about each 
year appears as a deviation high or low.  The positive modes are representive of stronger than usual year-classes.  As 
each year-cl ass is supposed to grow from one year to another, the postive bump one year moves to the right in the 
following year and so on.   
   

Catch and Effort Data 
 

In 2004 the fishery was carried out since January (Table 1).  The catch in 2005 so far is 2 070 tons (Table 2).   
Iceland increased the total allowable cat ch (TAC) for Icelandic vessels from 6 800 tons in  1999, to about  10 000 
tons for years 2000 to 2002 and to 13 500 for year 2003.  In spite of this high TAC the total catch was only 5 300 
tons in year 2001, 5 700 tons in 2002 and 4 700 in 2003.  Iceland decreased the TAC in 2004 to 5 000 tons. 
 
The distribution of effort around the Cap is shown by years in Fig. 1-4 for the years 1993 through 2005.  There 
appears to be a l ack of tows in the south east of Flemish Cap area in the l ast two years but in other years the 
distribution of tows is traditional.  In 2005 the effort was mainly in the northwest area as the skipper was set on 
catching the largest shrimp possible. 
   
The mean CPUE for the year 1997 was the lowest ever for Iceland or 203 kg per trawling hour for the period 
January through September (Table 2).  In 1998 the mean CPUE for the same period was much higher or 266 kg and 
decreased slightly in 1999 and 2000 to increase in 2001 and 2002 to 294 kg/hour.  In 2003 the CPUE was 291 
kg/hour, decreased to 250 kg/hour in 2004 or to the level of the years 1998 to 2000.  In 2005 the CPUE increased 
somewhat or to 265 kg/hour. 
 
The average size of gear used was about 3 000 meshes in most years, but increased to  about 3 500 meshes  in the 
years 1999 to 2001 and 4 460 meshes in 2004 and 2005. The trawl size in year 2004 and 2005 is by far the largest in 
the series so the unstandardized CPUE (no correction for size of trawl) of 2004 gives an impression of the shrimp 
stock being quite large and the raw CPUE of 2005 is 394 kg/hour or much higher than the highest catch in the series.  
Therefore it makes more sense to look at CPUE at a standard trawl size.  At the same time the use of twin trawls has 
increased from little less than 60% in 1995-1997 to about 93%- 99% in the years 2003-2005.   
 

Length Frequencies and Age Groups 
 
The length frequency distributions of Icelandic samples from 2003 through 2005 are shown by months in Fig. 4 and 
5.  Two year olds were seen in May year 2001 about 15-16 mm CL (Skuladottir, 2003).  This 1999 year-class is also 
very prominent in year 2003 (Fig. 5). 
 
The deviation method (Sund, 1939; Skuladottir, 1981) is very useful in detecting year-classes and can be of great aid  
in assessing age when it comes to applying the modal analysis.  The major drawback of the modal analysis is the 
fact that it does not tell you how many components there should be in a lfd and sometimes there is e.g. no difference 
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in fitting 3 components when there should indeed be 4.  From the Fig. 8 to 18 it is possible to study the deviations as 
positive peaks and occasionally as a peak that is just below the mean line like in Fig. 17 the 2 year olds of November 
2001. 
 
The afore-mentioned 1999 year-class is first seen as a positive peak in August 2001 as a 2 year old (Fig. 12, 
Skuladottir, 2003).  In year 2003 the most prominent peak is that of the 1999 year-class as four year olds in all 
months from March and onwards (no samples in January and February). In 2004 one can still see the positive 
deviation of the 1999 year-class, 5 years old, at around 22 mm in February (Fig. 8).  In June the 5 year-old can be 
guessed at the length of 24 mm.  A drawback of the method as in all length based age assessments is when growth 
slows down there is a fusion with the ajacent year-classes which then form a single peak that may be broader than it 
should be.  The 2000 year-class is weaker than the 1999 year-class and appears to fuse together with it in 2003.  This 
is also shown by the deviation method.  When later using the modal analysis, this information has to be used as there 
are sometimes 4 components in the male lfd where most people would think there are only three or vice versa. 
    
From the deviations in Figures 8-18 it has been attempted to follow the various year-classes and the mean length of 
each is assessed by eye from the deviations.  So e.g. the 1993 year-class which was quite strong can be seen first as  
2 year old in March 1995 at the CL 14 mm.  In  the l ast two years one year olds are detected for the first time as  
deviations.  These are the 2001 and 2002 year-classes at 12.5 to 13.8 mm in the months September through 
December (Fig. 15 to 18).  Although the mean lengths-at-age by the deviation method appeared to be some 
guesswork these can be used as inputs in the modal analysis. 
  

By-catch 
 
 The percent of by-catch as proportion of the shrimp catch, has decreased from the high 2.1% and 1.8% in 1996 and 
1997 to 0.8-1.0% in the years 1998-2001 (Skúladóttir, 2005).  Since then by-catch decreased from 0.9% to 0.5%.  
Most of this was redfish or 0.6-0.8 % in the years 1999 to 2001, only 0.3% in 2002 and 0.4-0.5% in the years 2003 
to 2005. Other species were wol ffish, Greenland halibut and American plaice in tiny numbers.  Cod was seen for the 
first time in April 1999, but has not been seen since. 
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Fig. 1.  Towing positions of the Icelandic fleet on Flemish Cap by years. 
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Fig. 2.  Towing positions of the Icelandic fleet on Flemish Cap by years. 
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Fig. 3.  Towing positions of the Icelandic fleet on Flemish Cap by years. 
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Fig. 4.  Towing positions of the Icelandic fleet on Flemish Cap by years. 
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Fig 16. The deviations of length frequenc ies of northern shrimp by years  in Oktober on the Flemish 
 Cap from the mean length fr equency of the years 1993-2004 in the same month. 
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Fig 17. The dev iations of length fr equenc ies of northern shr imp on Flemish Cap by years
from the mean length frequency of the years 1996-2004 in the same month.  
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