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Abstract 
 
An attempt was made to evaluate the impact of closing the shallow water area on Flemish Cap for the period June to 
December.  Also the impact for the rest of the year January to May was studied as well. 
 
The Faroese survey revealed that in June 73 % of the two year olds are found below 140 fathoms which is the 
approximate closed area. 
 
The nominal catch of all nations fishing at Flemish Cap was divided into the depth strata 0-140 fathoms the 
approximate area of closure at present and 141-540 fathoms for two periods of the year in 6 years.  On the average 
the 5.5% of the shrimp catch was caught in shallow water for the whole year, divided into 13.4 % in the period 
January to May but only 1.8% in the period June to December.   
 
Ageing was carried out on length frequencies collected within observer database.  Closure of the area <140fm would 
save 16% of one year olds in the period January-May as judged by very scanty data.   About 12.4% of two year olds 
would be saved in the period Jan-May if the area was closed and 2.9% in the period Jun.-Dec.  Then 4.6% of three 
year olds would be saved in the Jan-May period as compared to 1.3% in the period Jun-Dec.  This is based on the 
fishery that took place in the years 1996, 1999 and 2000 in the shallow water and at all depths.  Fishery could be 
more detrimental if fishery pressure was increased greatly in the shallow water in either period of the year as there 
appeared to be twice as many two year old shrimp in the shallow water as compared to depths > 140 fm. 
 

Introduction 
 

In year 2000 there was some concern about some fleets fishing to a great extent in shallow waters on Flemish Cap 
for northern shrimp.  As there were indications from observer data and survey data that the younger shrimp was 
more prevalent in the shallow area than deeper down, it was suggested by STACFIS that there would be a closure of 
the area above 140 fathoms approximately.  The Fisheries Commission agreed to a summer closure for year 2001.  
In 2001 STACFIS recommended a closure for the whole year of the shallow water as it was pointed out that there 
was even more fishing in the area in the months February to May than during the summer and the rest of the year.  
In January 2002 Fisheries Commission decided to have a closure of the shallow area for the months June through 
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December.  At the same time there was a request as to what effect it has on the shrimp stock to have a closure or not 
in the period June through December.  As we feel that there should also be a closure in the months January through 
May of the shallow area the effect of closure during that time of the year is also studied. 
 

Material and Methods  
 
Data from the Faroese shrimp survey (Nicolajsen, 1999, 2000, 2001) were used in calculating stock in numbers of 
age group 2 yr by depth strata. The stock in number of age group 2 years was calculated in two steps: 1. separate 
numbers in the length distribution in each survey strata into substrata according to depth and 2.calculate number of 
age group 2 yr by the MIX software  (MacDonald and Pitcher, 1979). 

Logbook information from the Faroese and Icelandic shrimp fleets were presented as catches and percentages by 
depth strata (<140fm and >140fm), month and season for 1995-2000.  For the Faroese fleet the catches were 
summed by squares (10 lateral minutes by 15 longitudinal minutes) and displayed in monthly maps (Fig. 2).  

Only the Icelandic observer samples were used in this study, as these were available by depth.  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 
calipers and grouped into 0.5 mm length-classes.  Modal analysis (MacDonald and Pitcher, 1979) was conducted on 
an individual month-by-month basis and depth strata.  This analysis provided the mean lengths and proportions at 
age and sex per month and depth stratum.  The mean lengths were converted to mean weights using length weight 
relationships shown below to calculate the number caught (Skuladottir, 1997).   An average length at age was 
calculated for the whole period.  The calculated numbers were calculated from all the samples pooled over several 
months and depth stratum whereupon the numbers where raised to that of the nominal catch of all nations.  The 
mean lengths were then converted to weights using the length weight relationship for April-June.  This length 
weight relationship was used for both periods of the year Jan-May and Jun-Dec. 
 
For males and primiparous females for all year around :  ln y = 3.037*ln x - 7.549 
For multiparous females in April-June:   ln y = 2.778*ln x - 6.689 
 

Results 
 

Data from the Faroese shrimp survey (Nicolajsen, 1999, 2000, 2001) were used in calculating stock in numbers of 
age group 2. By the two depth strata <140 fm (shallow water area) and >140 fm (deeper area).  The Faroese survey 
which takes place in June each year shows that most of the two year olds or 73% on the average of three years are 
found in deeper waters (Table 1).  If shallow water area (see Fig. 1) is closed in June then possibly 27 % of two year 
olds of the whole stock are saved in that month. 
 
 The shrimp catches are spread all around the cap as shown by the catch of the Faroese (Figure 2). Skuladottir has 
shown position of tows by months for several years (Skuladottir, 1997, 1998, 1999 and 2000).  It is also interesting 
to see Table 2 where the catch from logbooks of Iceland (top line in each month of Table 2 and Faroe Islands are 
combined by month and depth strata.  All together the catch was somewhere from 30-50% of the total nominal 
catch. It assumed that other nations behave in a similar manner.  The period of the months January to May on one 
hand and June to December on the other are summed. Appendix 1 shows the logbook catch turned into nominal 
catch by depth strata and two periods of the year.  From Table 2 Fig. 3 shows how the catch at he beginning of the 
year rises gradually in the shallow area.  There is a curious second peak in one year out of 6 in September and 
October.   The highest peak of catch in the deeper water is during summer (Fig. 4).  An overall picture of averages 
of all years is shown in Fig. 5.  There it is evident that the highest peak of catch in the shallow water is in March and 
April.  This makes up 13.4% of the catch in the period January to May but decreases to 1.8% of the catch in the 
period June to December (Table 2).  What is perhaps worrying is the trend in later years to increase fishing in 
shallow water as happens in 1999 and 2000.   There was also a substantial increase of fishing in the period June to 
December, namely in September and October of 1999.  But in year 2000 things were back to normal again in the 
latter period.   
 
Shrimp was sampled all years at different depths by Icelandic observers.  But the data were very scanty in the 
shallow water area in the years 1995 1997 and 1998.  So only three years could give some picture of the different 
proportions of  the age groups in the two depth strata.  The length frequency distributions of shrimp are shown on 
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Figure 6 in two depth strata and two periods of the year.  It happens in 1999 that the two year olds seem a bit larger 
in the deeper area as compared to the shallow area and the same applies to the three year olds in year 2000 in the 
period Jan. to May.  From the age assessment total number were calculated for each time period and three depth 
strata (Table 3 and 4).  
 
After applying the Mix analysis on the the three sex categories mentioned above the overall proportions were 
calculated the lengths at age were turned into weights at age so as to be able to calculate the number caught 
corresponding to the nominal catch (Appendix 2).  
 
Ageing was very difficult in year 2000.  I seemed necessary to fix the age of one year lolds at the carapace length 8 
mm as deduced from the length frequency distribution of males in the period January- May. Also the length 
distribution from shrimp caught in the juvenile bag (Nicolajsen and Brynjolfsson, 2000) shows a peak of about 9 
mm in late June 2000.  Assuming a growth the length of one year olds was fixed at 8 mm and the by assuming 4 
components in the male distribution, the two year olds were at the mean size of 11.9 mm in the shallow water and 13 
mm at all depths.  Later in the year no one year olds were assumed as the length frequency distribution lacked the 
small sizes of shrimp and the size of two year olds had grown to 14.9 and 14.8 mm in shallow water and all depths 
respectively (Appendix 2)  
 
Each year especially some two year olds would be saved by not fishing in the shallow area.  This was as much as 
18.4 % of all the two year olds caught in Jan.-May in 1996.  In other two years these percentages were lower in the 
same period, namely 1% in 1999 and 17.7% in 2000. An overall average was 12.4% saved of all two year olds in the 
Jan-May period. 
 
Of three year olds some would also be saved by closing the shallow area, or 1% in year 1996, 11% in 1999 and 
1.8% in 2000.  An overall was 4.6% saved for all three years in the period Jan-May.  
 
In the latter period, Jun.-Dec. there is only 1.9% of one year olds saved and they also seem to have disappeared from 
the fishery.  Only 0.7% of two year olds are saved in year 1996, 3.7% in 1999 and 4.4 in 2000.  An overall average 
is 2.9% (Table 4).  For the three year olds there is no gain in closing the shallow water area except in year 1999 
when it is 3.7%.  An overall figure is 1.3 %.   
 
It is also possible to that there could be more fishing in the shallow area than has been assumed here.  By looking at 
percentages of the youngest ages in percentages (Table 7) there appears to be from 5% to 3.8 times as many two 
year olds in the shallow water as in the deeper water irrespective of time of the year.  Here is added year 2001 
although not calculated in numbers as the catch data by depth were uncertain in that year and also the shallow area 
was closed during summer.  The three year olds were only from nothing to 1.6 times as many in the shallow water.  
It is possible if the shallow area was open all year that the fishing pressure could be increased considerably there.   
 
Egg bearing females may migrate to the shallower area to hatch in spring.  The only evidence of this is seen in 1999 
when 4.1% of six year olds would be saved by closing the shallow area.  In 1996 and 2000 there are no signs of this 
from the calculations carried out here.  But again the ageing is very difficult for the oldest animals. 
 
If one does not believe in the age assessments, it is possible to look at percentages of numbers at length.  This is 
done in Tables 5 and 6.  First there is Table 5 where <18 mm saved is calculated by time periods.   Again there are 
more of the small shrimp saved in the period January to May or 3.3% as compared to 0.3% in the period June to 
December.  Very similar results are obtained if the limit is >20 mm Carapace length (Table 6).  This is also due to 
the fishing pattern that has been traditional in the years studied, namely to fish to a certain extent in the shallow area 
in the first part of the year (about 13%) and to much lesser degree in the period June through December (5.5% on 
average). 
 

Conclusion 
 
The gain of closing the shallow water area is small in the period June to December of two year olds saved as based 
on the traditional fishery pattern to present time, whereas in the period January to May three times as many two year 
olds would be saved. There is the possibility that fishing pressure could be increased drastically in the period June-
December as shown by survey results about 25% of the shrimp stock is in the shallow area. Therefore the shallow 
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water area should be closed for the whole year.  This would give some two year olds a time to grow before they 
move eventually to deeper areas. 
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Table 1.  Males age group two by depth strata in the Faroese survey

Year

Shallower 
than 

140fm

Deeper 
than 

140fm Total

Shallower 
than 

140fm

Deeper 
than 

140fm Total
1999 222 662 884 25,1 74,9 100,0
2000 28 81 108 25,5 74,5 100,0
2001 370 849 1218 30,3 69,7 100,0
Average 206 531 737 27,0 73,0 100,0

PercentageStock in Numbers (mill.)
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Corrected table 3 of paper SCR Doc. 02/77
Table 3. Total number of shrimp (based on nominal catch of all fleets) caught by age and depth strata in two periods of the year,
January-May and June-Dec.  The years where there are sufficient sample data are 1996, 1999 and 2000.

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

2 24149 6,87 65579 2,17 89728 2,66 18,41 16520 7629
3 240679 68,47 1902005 62,95 2142684 63,53 0,91 19399 221280
4 51004 14,51 701229 23,21 752233 22,30 -4,06 -30577 81581
5 24043 6,84 227938 7,54 251981 7,47 -0,98 -2475 26518
6 11635 3,31 124644 4,13 136279 4,04 -2,10 -2866 14501

Total 351510 100,00 3021395 100,00 3372905 100,00

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

2 17911 4,32 68914 4,12 86825 4,16 0,96 831 17080
3 150545 36,31 371655 22,22 522200 25,01 11,19 58430 92115
4 110909 26,75 637119 38,08 748028 35,83 -6,28 -47001 157910
5 93268 22,49 426428 25,49 519696 24,90 -2,39 -12422 105690
6 42000 10,13 160660 9,60 202660 9,71 1,08 2180 39820
7 8140 0,49 8140 0,39

Total 414633 100,00 1672916 100,00 2087549 100,00

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

1 1316 0,12 1683 0,08 2999 0,09 16,37 491 825
2 25653 2,34 31656 1,42 57309 1,72 17,68 10134 15519
3 366163 33,41 708372 31,68 1074535 32,25 1,76 18894 347269
4 466145 42,53 814301 36,42 1280446 38,43 5,23 66946 399199
5 194812 17,77 586850 26,25 781662 23,46 -11,88 -92883 287695
6 41988 3,83 92954 4,16 134942 4,05 -2,65 -3581 45569

Total 1096077 100,00 2235816 100,00 3331893 100,00

Age group

% No. (000)

2 12,35 9161
3 4,62 32241
4 -1,71 -3544
5 -5,09 -35927
6 -1,23 -1422

if 0-140 fm closed
Average saved all years

Jan-May 2000
Saved if

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed

Jan-May 1999
Saved if

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed

Jan-May 1996

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed
Saved if
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Corrected table 4 of paper SCR Doc. 77.
Table 4. Total number of shrimp (based on nominal catch of all fleets) caught by age and depth strata in 
June-Dec.  The years where there are sufficient sample data are 1996, 1999 and 2000.

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

2 6788 20,80 448647 10,43 455435 10,51 0,74 3384 3404
3 19581 60,01 2667530 62,02 2687111 62,00 -0,02 -656 20237
4 5140 15,75 941697 21,89 946837 21,85 -0,21 -2004 7144
5 871 2,67 161196 3,75 162067 3,74 -0,22 -352 1223
6 251 0,77 82083 1,91 82334 1,90 -0,45 -372 623

Total 32631 100,00 4301153 100,00 4333784 100,00

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

2 29452 8,01 241159 5,30 270611 5,49 3,69 9981 19471
3 161525 43,93 1326098 29,12 1487623 30,18 3,66 54458 107067
4 83502 22,71 1313424 28,84 1396926 28,34 -1,61 -22541 106043
5 75523 20,54 1222327 26,84 1297850 26,33 -1,78 -23165 98688
6 17686 4,81 451078 9,90 468764 9,51 -4,00 -18733 36419
7 7887 0,17 7887 0,16

Total 367688 100,00 4554086 100,00 4929661 100,00

Caught extra 
Age group in 141-540 fm

if closed
No. (000) % No. (000) % No. (000) % % No. (000) No. (000)

1 0 0,00 0 0,00 0 0,00
2 8165 9,52 130040 2,48 138205 2,59 4,37 6041 2124
3 25028 29,18 1390634 26,49 1415662 26,53 0,16 2313 22715
4 36770 42,87 2240670 42,68 2277440 42,68 0,01 169 36601
5 13054 15,22 1361521 25,93 1374575 25,76 -0,67 -9186 22240
6 2745 3,20 127455 2,43 130200 2,44 0,51 663 2082

Total 85762 100,00 5250320 100,00 5336082 100,00

Average saved all years
Age group

% No. (000)

2 2,93 6469
3 1,27 18705
4 -0,61 -8125
5 -0,89 -10901
6 -1,31 -6147

if 0-140 fm closed 

Jun-Dec. 2000
Saved if

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed

Jun-Dec. 1999
Saved if

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed

Jun.-Dec. 1996

0-140 fm 141-540 fm 0-540 fm 0-140 fm closed
Saved if
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Table 7 .  Percentages caught of ages 1, 2 and 3 years by depth strata

0-140 fm 141-540fm Proportion 0-140 fm 141-540fm Proportion 0-140 fm 141-540fm Proportion
1996 6,87 2,17 3,17 68,47 62,95 1,09
1999 4,32 4,12 1,05 36,31 22,22 1,63
2000 0,12 0,08 1,50 2,34 1,42 1,65 33,41 31,68 1,05
2001 9,42 4,62 2,04 17,75 13,31 1,33

Average 0,12 0,08 1,50 5,74 3,08 1,98 38,99 32,54 1,28

0-140 fm 141-540fm Proportion 0-140 fm 141-540fm Proportion 0-140 fm 141-540fm Proportion
1996 20,80 10,43 1,99 60,01 62,02 0,97
1999 8,01 5,30 1,51 43,93 29,12 1,51
2000 9,52 2,48 3,84 29,18 26,49 1,10
2001 19,45 8,82 2,21 17,23 12,05 1,43

Average 0 0 0,00 14,45 6,76 2,39 37,59 32,42 1,25

June - December

1 year 2 years 3 years

1 year 2 years 3 years

January - May
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Fig. 1   Map of Flemish Cap with closed area (thick lines). Depth contours are 
200 m, 250 m (about 140fm), 300m, 350 m, 600 m and 1000 m. 
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Fig. 2. Geographical distribution of Faroese catches of shrimp by year and month in the period 1995-2000. Depth contours: 200 m, 250 m, 300 m, 350 m, 600 
m and 1 000 m. 
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