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Abstract

The development of the international shrimp (Pandalus borealis) fishery in NAFO Division 3M is described.
Various indices show that the stock is not declining. Female biomass is either increasing or stable depending on
which index one looks at. The recruitment indices from the Faroese survey are difficult to interpret as one is
showing recruitment above average and the other below. Nominal catch was 49 000 tons in 2002 as compared to
54 000 tons in 2001. The catch in 2003 is 46 000 tons to 1 October and is expected to reach 55 000 tons in the
whole year of 2003.

The results from the ageing which is based on biological sampling shows a great number of three year olds per
hour in 2002 and even greater number in 2003 of four year olds proving the 1999 year-class to be very strong as
anticipated in last year's assessment.

Introduction

The fishery for northern shrimp at Flemish Cap began in the spring of 1993 and has since continued with
estimated annual catches (as estimated by STACFIS) of approximately 27 000 to 48 000 in the years 1993 through
1996. After 1996 catches were lower or rising slowly from 25 000 tonsin 1997 to 52-0 000 tons in 2000 and further
to 54 000 tons in 2001, the highest in the series. Removals to October 2003 of about 46,000 tons are much higher
than those reported for the same period in 2002 (38 000 tons). Vessels from as many as 19 nations have participated
in thisfishery since its beginning.

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. Theindices 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 femal e indices these are also obtained from the EU survey and the Faroese survey.

Background on the assessment and management of this resource since 1993 can be found in Parsons (1998),
Skuladottir and Orr (2002) and NAFO Scientific Council Reports (2002).

Material and M ethods

Shrimp were separated into 3 categories namely, males, primiparous females (including transtionals) 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 Internationa shrimp
aging database as recommended Appendix Il of the 1999 NAFO Scientific Council meeting on shrimp (NAFO,
1999). Modal analysis (MacDonald and Pitcher, 1979) was conducted on an individua month by month basis using
each nation’s catch, for weighting. This analysis provided the mean lengths and proportions at age and sex per
month. The mean lengths were converted to mean weights using length weight relationships for the appropriate
months to cal culate the number caught (Skuladottir, 1997). An average length at age was calculated for the whole
period, weighted by number caught each month and by nation. The mean lengths were then converted to weights
using the length weight relationship for April-June. Thiswas said to be the average weight for that particular year at
age and sex.

Since the Canadian data (Parsons and Veitch 1996) were only available as annual results for the years 1993-
1995, the following two equations were used for this period:

For males and primiparous females for April and all year around: Iny = 3.037*In x - 7.549
For multiparous femalesin April-June: Iny=2778%Inx - 6.689

Analysesfor 1996 - 2001 also made use of the following:

For multiparous females July: Iny=2921*Inx - 7.144
For multiparous females August: Iny=23111*Inx - 7.689
For multiparous femal es Sept-March: Iny=2.929*In x - 7.085

Results and Discussion
COMMERCIAL FISHERY DATA

Catch per month is presented in Tables 1-3 as reported provisionally to NAFO. In those tables there does not
seem to be much seasonality apart from there being very little catch usually in January. Most catch is taken in the
period March to November. Catch has been gradually in the last years since the 1997 and 1998 low of 25 000 and
30 000 respectively to 54 000 tons in 2001 to decline to 49 000 tonsin 2002. The catch is 46 320 tonsin 2003 to 1
October and is expected to be at least 55 000 tons by the end of the year.

Logbook data from Canadian, Greenlandic, Icelandic, Faroese, and Norwegian and Russian vessels were
available. A standardized CPUE series addressed different seasonality, fishing power (size of vessel) and gear
(single, double and triple trawl). The multiplicative mode which wasrun usng SASin November 2002 (Skaladaéttir
and Orr, 2002) was now rerun, using the same data as in 2002 using an S-plus model (Gudmundsdéttir, 2003). As
the S-plus modd for the series 1993-2002 gave the same results as the SAS model in 2002, it was considered
feasible to run the multiplicative mode for standardization of CPUE in S-plus for the whole series 1993-2003
(Gudmundsdottir and Nickolgjsen, 2003). The results are shown in Fig. 2. Theresults are also in combination with
the biological samples used to form a standardized femal e index, see below.

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. 3 and Table 5 (Nicolgjsen and Brynjdlfsson, 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. 3and Table 5 (Nicolajsen, 2003).

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 &l years. During 2001, two-year-olds were abundant in both the main trawl and the juvenile bag.
This 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. The 2001 year-class however could be bigger as it is prominent in the main
trawl in 2003 although not well presented in the juvenile bag. The 2001 year-classis probably above average.



FEMALE BIOMASS

A spawning stock biomass (SSB) index was calculated as kg/hr of primiparous (including trangtionals) plus
multi parous females from the international observer database and the standardized CPUE modd (Gudmundsddttir
and Nickolgjsen, 2003) (Fig. 4). This was compared to the results of the EU survey (Diaz, 2003) and Faroese
survey biomass indices (Nicolgjsen, 2003). The raw data are provided in table 6. Once again, each index was
standardized to the mean of the series and shown in Fig. 4.

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 gradua increase in sock 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 athough not fluctuating 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 have been corrected for the
years 1988-2002 by afactor of 1.74 adjusting for the more efficient research vessel taken into use in 2003.

AGE ASSESSMENTS

Age analysis was carried out on biological samples obtained from Canadian, Icelandic and Greenlandic vessals.
Table 7 provides results of the age analyses (length and weight at age and sex are listed). 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. It should be noted that there are difficulties in the aging once shrimp reach carapace lengths
of 26 mm. For this reason, it is likely that 6 and 7 year olds are badly defined. As the modal analysis is quite
flexible in fixing age groups the deviation method was used as a guide (Skuladottir, 2003) and sometimes the
number of males were found to be three instead of four if that was used as abasis.

In Table 8 the calculated mean lengths are listed. The weights are calculated from the length weight
relationship of April. In Table 10 number of shrimp caught are listed. Again the mean weight-at-age and sex group
are calculated for the period January through September and the proportions are applied to the nominal catch every
year to get the total number of shrimp caught every year.

Table 11 liststhe number per hour harvested in the commercial fishery. Thisisalso calculated from Table 7 by
first calculating proportions of standardized per kg/hour for each age and sex class. Thefemale part of the
standardized CPUE is that of primiparous + multiparous which is presented in figure 4.

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 expected. 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 isimportant to note that the 1998
year classis by far the weakest in the series, but appears to be numerous as 5 year old in 2003. Thisis probably due
toincorrect 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 about average.

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 mode indicated that there was a genera decline between 1993 and 1996. Then
beginning in 1997, catch rates began to increase and increased to 2003 smilar to that in 1993. The SSB of the
Faroese survey remained low during 1997 but showed an increasing trend to 2003 although not a noticeable as with
the standardized female CPUE. The SSB of the EU survey also increased from 1997 to 2002. Asthe 74% increase
in the estimate of biomass index of EU is considered unconvincingly high, the status of the 2003 SSB in EU survey
will be unclear for thetime being.



The 1999 year-class appears to be very strong, the 2000 year-classes is considered to be weak judging by its
occurrencein thefishery in 2003. The 2001 year-classis considered to be about average.
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Table 5. Shrimp in Div. 3k, Recruit-
ment indices of 2 year olds (numbers).
in the Faroese survey.

Year kdain Juvenile
travd bag
1997 855
1993 210 2532
1999 214 5683
2000 108 456
200 1242 4377
2002 416 913
2003 1119 1337

Tahle B. Shrimp in Div. 3W. Indices of female hi
mass comerted by coefficient 1.74 in 1988 to 2(
EU survey, Faroese survey and standardized Cf

Year EU survey  Faroese andardized

biomass Survey CPUE
biomass  Kghour
1988 3270
1989 2333
1990 1975
1991 9357
1992 20084
1993 11935 27549
1994 4926 130.0
1995 74380 141.0
1996 7240 122.4
1997 G644 6731 122.5
1995 14120 12659 166.0
1999 15795 8863 204.4
2000 11436 10154 211.3
2001 15666 92374 176.3
2002 20355 11761 196.9
2003 10697 12402 2627




Table 7. Mean weights at age and sex for the period Januar-September. Mominal catch for the whole year used for calculating
proportion ofweight and number caught at age and sex. Standardized CPLIE for the whole year of single, douhle and triple trawl
iz usedto calculate CPUE and abundance in numbers at age and sex graup.

1093
Sex Age  hean CL Prop. hean weight Frop. Mominal catch karhr Mothour Mumber
mim by na. a by weeight 26876 tans 386.3 {oo0 oo
Males 1 104 0.o041 0.646 0.00265 9 0 180 132
Males 2 16.8 01148 2772 031823 1023 147 a306 3642
Wales 3 07 0.2146 5225 112129 360G 51.8 99149 £a0.2
Males 4 24.0 01156 5.188 094643 3044 438 A343 3718
Prirmig. g 26.0 0.2614 10.441 2.734a0 a7494 1326.4 12106 842.3
hlultip. fi+ 26.4 0.2880 11.184 323362 10400 1495 13358 42494
Tatal 1.0000 2.35681 2ERTE 3863 4R222 32161
1094
Sex Ade Prap. Mean weight Frap.  Maminal catch ka/hr MaJdhaur  Mumber
by no. q by weight 245844 tons 2237 ¢ooronoy
hfales 1
Males 2 16.4 IRE 2,876 0.46806 1670 14.2 4844 6481
Males 3 204 0.36249 4.998 1.81377 G470 58.8 11772 1284.5
Males 4 224 0.0854 7 060643 2163 19.7 2770 3046
Primip. b 587 01944 10.08 1.85845 £aan G35 G306 £93.5
hlultip. G+ 2649 01756 11.664 204820 7306 G4 AE9E G26.4
Tatal 1 689601 24594 2237 32438 38671
1095
Sex Ade Prap. Mean weight Frap.  Maminal catch ka/hr MaJdhaur  Mumber
by na. a by weeight 33471 tons 2587 o007 000y
hfales 1
M ales 2 14 0.4516 1.965 0.88739 G074 47.0 23908 30835
Males 3 20.3 0.2714 4924 1.33637 4144 70.8 14369 18591
Frimip. 4 222 0.0807 G462 032762 2244 17.3 2684 3473
Frimip. i 253 0.0962 9611 0.824a8 5333 4849 a093 fa49.0
hlultip. G+ 6.2 0.13m 10.84 1.41028 9EED 747 GEa8 891.2
Tatal 1 4 BAE2S 33471 2587 52042 gas0.0
1996
Sex Age Prop. Mean weight Prop.  Maminal catch karhr Mothour Mumber
hy na. a by weeight 48300 tons 2384 {oo0 000
hales 1 0.0
Wales 2 153 0.0822 2066 012860 1011 a0 2425 4894
Males 3 200 0.6076 4728 287283 214585 111.9 23675 4776.49
Prirmig. 3 214 0.03r4 5.788 021821 1723 8.4 1476 2977
Frimip. 4 248 01an §.034 1.36509 10732 53.2 ag8a88 118749
hlultip. 3 222 0.0063 §.798 004274 336 1.7 244 494
hlultip. 4 248 0.0474 §.295 0.44108 3468 17.2 1849 373.0
Ml Ul g 6.6 0.0574 11.306 0645830 5105 253 2238 451.5
hlultipa. 4 288 0.0300 14,167 0.42486 3340 16.6 1168 235.8
Tatal 1 614372 48300 2394 384963 78617




Tahle 7. Continued

1997
Sex Age Prop. Mean weight FPrap.  Mominal catch kahr MNodhour  Mumber
by no. q by weeight 24675 24801 o000 oo
Malas 1 104 4.8E-05 0810 0.0oo0z 1 04
Males 2 187 0.06822 3201 016714 G50 G.6 2088 2031
Males 3 18.0 0.4092 4117 1.68462 G&52 G4 16127 1591.3
Malas 4 243 0.2084 A.A33 1.38867 a384 a4.6 a234 a12.4
Frirmip. 3 208 0.0029 5237 0.014498 a8 0.6 113 111
Prirmip. 4 243 01724 8.3a0 1.44630 ag25 ar.a Grad G704
hultip. 3 181 0.002s a018 0.01240 48 0a a7 Y.h
hfultip. 4 241 0.0488 9.570 046737 1818 184 1925 189.49
Multip. ] 256 0.0845 1063 088822 34493 354 3330 3286
hultip. G 283 0.0171 14,350 0.24558 955 9.7 6745 BE.6
Multip. 7 2583 00015 15.070 0.02232 ar IR a8 5.8
Tatal 1 f.34481 24675 2501 38411 38896
19098
Sex Ape CL Prop. Mean weight Frop. Nominal catch Kofhr Moshour  Number
mrm by no. s} by waight 30308 30844 oo o0om
Males 2 14.90 0.0596 1.923 011460 481 a4 aor: 3a01.49
Males 3 18.75 0.3462 3.868 1.33904 fras Ga.0 17848 17837
Males 4 21.23 0.23M 5.642 1.30929 GE33 GY.5 11964 1175.6
Frirmip. 4 2317 01394 7.35858 1.02911 a113 R 714 o088
Frirmip. ] 2587 0.0218 10.287 0.22439 1137 11.6 1125 110.48
Multip. K] 18.56 0.0025 4160 0.010z20 a2 0.a 126 124
hultip. 4 23.81 0.03549 a.02 028781 1448 14.8 1840 181.8
hfultip. 5 2517 0.1083 a.r 1.05035 531 54.2 5583 548.6
Multip. ] 26.47 0.0484 11.148 0.583946 2733 2rs 24494 24481
hultip. ¥ 29.07 0.0054 1447 0.07g48 394 4.0 280 275
Total 1.0000 598273 30308 308.4 51855 5065.9
1999
Sex Age cL Prop. Mean weight Prop.  Moaminal catch kafhr Moshour  Mumber
i by ho. o by waight 43438 32041 oo oo
Malas 1 g.0 0.00m 0122 0.0o0001 1] 0. a nr
Males 2 145 0.0467 1.769 0.08268 591 44 24562 3338
Males K] 176 02773 3176 088073 A291 46.4 14610 18807
Males 4 Mo 02243 a.480 1.23680 2834 fA.2 11869 16091
Males 5 223 0.0o003 G560 0.00187 13 01 15 2.0
Frirmip. 4 22.07 0.074a8 £.348 048118 3437 254 39494 a41.4
Frirmip. ] 2422 01327 2418 1.11680 ary 8.8 G990 9476
rultip. 3 18.25 0.0004 3.970 0.00361 26 0.z 48 6.5
Multip. 4 22.00 n.ozar B.AT2 013820 q87 7.3 1091 14749
hultip. ] 2418 01259 2.674 1.08238 7anz ar.6 GE35 g99.9
Multip. G 26.42 0.0a3z2 11.06 1.03086 7363 a4.3 4911 GES.T
hultip. 7 2987 0.0o011 15171 0.01638 17 IR a7 T
Tatal 1.0000 f.08151 43438 3204 2687 71428




Tahle 7. Continued

10

2000
Sex Age CL Frop. Weight Frop.  Mominal catch kaihr MNodhour - Number
i by na. ] by weeight a0311 35832 o000 ooo
Males 2 1318 0.0133 1.326 0.01759 161 1.1 251 1212
Males 3 17.25 0.3283 3.035 0.99630 9104 G349 21058 28997
Malas 4 19.98 0.2488 4,682 116750 10669 7448 15962 22738
Males ] 21.490 0.0049 §.200 0.02048 279 2.0 Na 44.9
Prirmip. 4 21.00 0.0686 5458 0.37453 3422 240 4402 G271
Frimip. ] 24.31 0.0a0z 2.a14 0.76TYE o8 48.3 aT8E a4
hfultip. 3 18.32 0.0029 4012 0.01174 107 0.4 188 26.7
Multip. 4 21.493 0.0564 A.613 037277 3406 238 3616 a14.1
hultip. ] 24.33 01280 8.824 1.12945 10321 7245 a210 1169.5
Multip. G 26.08 0.0554 10,703 0588786 a463 KER 3583 5104
hultip. 7 24932 0.0o028 14.32 0.03954 361 24 177 1587
Total 1.0000 550873 20311 3532 G4150 91379
2001
Sex Age CL Prop. Mean weight FPrap.  Mominal catch kahr MNodhour  Mumber
mim by no. a by weeight 53922 3450.2 ooooooy
Males 2 15.23 0.1040 2.058 0.21403 2035 13.2 G422 988.7
Males K] 17.78 013483 3.282 0.45858 4360 283 ae02 13243
Males 4 2082 03825 83148 208614 18833 128.8 24236 araag
Males 5 2176 0.0095 g.081 0.05777 5449 3.6 g87 a0.3
Frirmip. 4 21.48 0.0293 5848 017138 1624 106 1804 2786
Frirmip. ] 24.02 01147 8.204 0.94100 2946 481 og3 1090.4
Multip. 4 20.50 0.0240 5484 013179 1243 a1 1484 2284
hultip. ] 2324 01111 7769 086314 2206 a3.3 GEED 104862
hfultip. G 2513 0.0666 9.652 0.64282 G111 aar 4112 6332
Multip. 7 26.93 0.0090 11.7M 0104831 1001 6.9 a56 856
Total 1.0000 ahT192 3922 36802 61740 9507 1
2002
Sex Age CL Frop. Mean weight Frop.  Mominal catch kaihr MNodhour - Number
i by na. ] by weeight 43979 3548 o000 ooo
Males 1 12.05 0.0o03 1.011 0.00030 3 0. M 24
Males 2 15.43 0.0605 2142 0.12959 1249 9.0 4224 5832
Malas 3 18.14 0.a095 3.487 178172 17176 124.4 356874 4811 6
Males 4 2087 0.0631 5124 0.34894 3364 244 47485 G56.9
Prirmip. 4 20.32 0.0458 4494 022625 218 158 1498 4414
Frimip. ] 23.04 0.0675 k| 0.48809 4708 341 4713 Ga0.7
hfultip. 3 19.42 0.0004 4718 0.00425 41 0.3 B3 arT
Multip. 4 2217 0.0598 £.818 040772 3830 284 4175 aY6.A
hultip. ] 2411 0.1430 2.6 1.22980 11855 2549 9994 13785
Multip. G 2569 0.0430 10.266 044144 4285 08 o0z 4144
hultip. 7 18.25 n.oo1y 13.3449 0.02271 14 1.6 119 16.4
Total 1.000M1 5.08082 43979 3547 69928 96409




Tahle 7 continued
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2003

Sex Age CL Frop. Mean weight Frop.  Mominal catch kaihr MNodhour - Number

A by ho. ] by wegight 55000 42196 (000" o0om
Males 1 9 96 0.0003 0.566 0.ooo17 2 0o 21 27
Males 2 1515 0.0653 2.026 013230 1209 9.3 4580 a97.0
Males 3 17.80 01161 3.306 0.38383 3509 26.9 8143 1061.4
Males 4 20.43 03777 502 1.89643 17337 133.0 26491 34530
Primip. 4 21,65 0.0959 5.985 0.573496 5247 40.3 G726 BTE.T
Prirmip. 5 2414 0.0913 3.338 0.76126 G359 53.4 G404 8347
tultip. 3 19.96 0.0008 4678 0.o0281 26 0.z 42 L)
Multip. 4 21.94 0.0551 G625 0.36504 3337 256 3865 a03.7
hultip. 5 24 .44 01321 3.936 1.18045 10792 328 9265 12077
tultip. G 26,32 0.0655 10.984 071945 GETT 50.5 4594 598.8
Multip. 7 2936 0.0000 14874 0.00047 1 0o 2 03
Total 0.5989 G.01615 55000 4220 70133 31414




Tabka 3 Shemp Mean ngh fbigee carapace Kngth mm) @ ag
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—Ageg V3 tmd  wee  Apg  tews  vew e tewm  dow o oo oom
1 o4 | 1044 12 9%
F 1648 1E4 = 2 18245 1572 448 4.5 1318 15233 1543 1515
3 AF a4 X3 3 A5 ram 1875 17.58 [ P 1774 014 ¥
4 et | Pl nz 4 M7 o 4 nm 2.0 X 4E B 21,06 X
5 b1 57 X3 5 MA o . M2 e FLL ] A0 b
Gt A5 2.0 X2 ] XE bl X 47 a2 BiE 2503 .l P
7 XA 0. ZF & a5 X053 .25 X
Table 2. Shamp. Wean weighl 31 age (o0 the penod Jargary fo Sapiember based on miemstioeal dala bese

Age 1953 15 195 Ageg 1506 9 1558 1599 2 A 2002 200G
1 D EAG 1 0 1M1 0 565
2 ATr3 A5TE 1,965 2 2 0BG 23m 1523 1E33 1.37% 2ER 2142 e
3 575 4958 494 3 4. 4170 i815 3083 3044 1=2 3453 331z
L 2183 F.m E 452 4 2545 7.7 5428 B 47 LN e L5283 SES3 5.E:
5 10441 10D SR g b= e = 100630 9.0 BEI2 BG41 ranl 2181 B.a9
223 11.189 115 100840 B 11306 1430 11E 1063 10AEE 9EE] 103 105
FO0ET 1E0M0 14470 15000 143 11T 1AE 14007y

Table 100 Shormg. Mumber 00000 of shemp caugst anrsaly, besed an 1he ageing of mlamational sampies n the pansd Jarsarny 1o

Caplemher

Age or 1563 1 A0S Apeqgr 1505 10 1568 153 2000 200 20z 203
1 13.2 1 og oar 28 27
s =02 il 1 e LIRS z 160 4 FIER oA s 1212 8T £H3 2 sarn
3 0.2 1234.5 16531 3§31 IR 1TERQ 19ETE RS 133 &N EEE
i a AME S ] 4 ISEI0 IEFZE MEED WS HISE A¥E4 0 IEFdS IS
5 3423 EIZ5 ES3 0 -1 4515 3EE BB =482 AEFET o} a7 ey 1 e |
E+ T84 BE4 E91.2 B 353 BEE HE.1 EBS. T gi04 B33.2 4145 o E
r SE oh T F— =81 5.4 0oz
Total”  F261"7  FWETAT  EES0 oFEE AT Eae” BMEEDT Ti428° @mwe” P2t SEa0e” das

Table 11, Shomp. Mumber af shnmg caught per haw [S2andardized CPUE] annually, based on tha ageing of imesnalional sameles in tha

pancd Janvary 1o Seplember.

Age or 1963 15 1095 Apeqr 1506 iger 15658 1509 2000 200 200 2003
1 163 1 5 21 2

2 5306 e FE L 2 225 Mg E Lok ME2 g5l B2 1224 4530

3 #aa i 143 1 25Ee  RIE IRTa ek NG e FERAT BlEs

i 533 2770 JhEd 4 B 18R JIE IEESd A TR 1R FEr

£ 12106 F3F L] 5 Ik =0 BTOF 1ZE4D 14EN 1343 BT 15EeER

Et 13==8 SE0E EBEE B 13 T 2454 4511 E-cc 4102 0z 4594

I = =i 5 177 = 119 r

Total” 4620 " aw” Sl "o 2T mises” ERArT se” BNEYT EERT fmm
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Fig. 1. Shrimpin Div. 3M: catches (2003 projected to end of the year).
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Fig. 2. Shrimp Div. 3M: The standardized CPUE of shrimp on Flemish Cap between 1993-2003. The model was
standardized to 1993, June, single trawl and I celandic catch-per-unit data
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Fig. 3. Shrimpin Div. 3M: abundance indices at age 2 from the Faroese survey and from the juvenile bag. Each
series was standardized to its mean.
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Fig. 4. Shrimpin Div. 3M: female biomass index from EU trawl surveys, 1988-2003, Faroese survey, 1997-2003
and gtlandardized female CPUE, 1993-2003. Each series was standardized to the mean of that series.



