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" INTRODUCTION

In 1991 STACFIS recommended that the total allowable catch of shrlmp in the
Denmark Strait in 1992 should be reduced to 8,000 tons. In the Greenland zone the
effective TAC was set to 13,000 tons, while the total catch reported from thia
area was 5,658 tons. Greenland vessels accounted for approximately 2,000 tons.

The fishery was carried out from January to May and from September to December,
moat effort being spent in the first period. Approximately 3,800 tons of shrimp
were reported from the first pericd and approximately 1,800 tons from the second
period. In 1993 from January through May a catch of about 4,500 tons has been
reported.

Loghooks from all the 19 Greenland vessels and from one Danish and 10 Fargese
vessels fishing at East Greenland in 1992 have been available to the Greenland
Fisheries Research Institute. The logbooks cover about 52% of the total catches
in the Greenland economic zone.

The present paper updates information given by Carlsson & Kanneworff (1992) on
catches and analysis of commercial fishery data.

MATERIALS AND METHCDS

Total catches and number of vessels fishing in the Greenland zone were compiled
by nation and month based on the compulsory weekly reporting to Greenland
authorities by all vessels above 75 GRT (smaller vessels are not fishing in this
area) .

Logbook data were analysed to show the overall distribution of catches by year
and of effort and catch-rates by month. Monthly mean catch-rates from 1980 to
early 1%93 were calculated from available loghook data.

Based on logbock data from 27 Greenland trawlers a multiplicative model was run
using the SAS multiple regresaion procedures to calculate standardized annual
catch rate indices for the total catch, and for shrimp larger than 8.5 g to aveid
the influence of unreported discard. The method is described in Carlsscn and
Lagsen, 1991, Catch of large shrimp and total catch were aggregated by vessel,
month and year., All cells with less than 10 hours of effort or with 10% or more

of the catch not being sorted by shrimp size were excluded to aveld the influence
"of cells with few hauls and of non-sorted catch. Out of a possible 1944 cells
this brought the number of cells down to 595, cof which further 10 were removed
as marked outliera. Although some improvement in r-sgquare values could be
cbtained by including interactions in the model the final runs were done with
the simple model.

Shr;mp samples from the commercial f:shery in February 1992 were analysed for
size compoﬁ;tion of catches. The samples were taken by observers in-a project to
estimate discards in the commercial fishery (Siegstad, 1993).

RESULTS AND DISCUSSION
Raported catchea in 1992 and 1993

- Tables la and 1b. show reported catches in the Greenland zene by nation and month,
and Tables 2a and 2b the corresponding total numbers of reporting vessels for the
years 1892 and 1993 (January to Aprll), respectively. The catch figures should
bgggﬁnsidered minimum figures due to unreported discard of shrimp (Slegstad
1

The seasonal dlstrlbutlon of the flshery in 1992 was-aimilar .to previous years
inh that llttle or'no fishing tock place’in the summer period (June to’September) .
Highest catches were taken in January to March and in November and December.
About 32% of the reported catches were taken in the second half of the year.

For Janpary-May 1993 a total catch of approximately 4,500 tons has been reported
(preliminary figure), which is less than in the same period in 1%91 (approx.

© 6,000 tons), but mere than in Janvary to May 19%2 (3,800 tons). In 1993, however,
observers have been placed onboard most of the vessels fishing in Greenland zone
in Denmark Strait, and hence the amount of unreported discard may have been
signiflcantly reduced. A total of 47 vessels participated in the spring fishery
in 1993 (Table 2b).
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To reduce the amount of unreported discard in the shrimp fishery Greenland
authoritles have in 1993 implemented an cbservers programme with two observers
onboard each vesasel (> 80 GRT). Alao, a minimum mesh size of 55 mm (stretched)
in the cod-end has keen introduced from April 1,199%3.

Geographical distribution of the fishary.

Fig. 1 shows the distribution of total catches by Greenland vessels in 1992 and
Fig. 2 the monthly distribution of CPUE and effort from January 1992 to April
1993 by statiatical rectangle.

‘The geographlcal distribution of catches in 1992 (Fig. 1) was similar to that of
1990 and 1991 {Carlsson and Kanneworff, 1681, 1992). In previous years it changed
substantially between years, depending primarily on variations in ice coverage
and the distribution of shrimp over the area (Carlsson and Kanneworff, 1990}, but
in the last three years it concentrated in the same areas between 65°3¢ and 6§7°N
and 30° and 32°W.

In 199%0 the northern parxt of the so-called 'redfish-box' southwest of the
traditionally most Iimportant shrimp fishing areas was opened to the shrimp
.fishery. The ’'redfish-box’ was originally peinted out in the early eighties by
the ICES Redfish Working Group as an important nursery area for especially red-
fish and was as such closed for trawling. The area follows the east coast of
Greenland from 63°3C’N to 67°N. The cpening in 1990 resulted in temporarily high
catch rates of shrimp and at the same time very little by-catch of redfish. Since
then;, however, catches in the area have been small. The total ‘redfish-box’ was
opened for the shrimp fishery by Greenland authorities in early 1993, and about
50 tens of shrimp was fished south of 65°N in January to March 1993.

The monthly distribution of the fishery in 1992 (Fig. 2) and in January to March
1593 (Fig. ‘3) was very similar to that of 1891 (Carlsson and Kanneworff 19%2).
In the spring period of 1392 and again in December 1992 to March 1993 the fishery
- concentrated in the central parts of the fishing grounds, while in October and
November it was more widespread with low catch rates, Catch rates in 1993 in the
former ‘redfish-box' scuth of 65°N (Fig. 3) were generalily low.

. CPUE and effort.

Monthly and semi-annual mean catch rates in the Greenland fishery in the main
fishing area in Denmark Strait are shown in Table 4. While catch rates are
fluctuating between months, there 1ls a evident declining trend in mean catch
rates for the January to June perjod from 1988 to 1993, For the July-December
period mean catch rates decrease from 1988 to 198% and show a slight Increasing
trend from 1990 to 1992, Monthly and semi-annual mean catch rates in the Danish
and the Faroese fishery in Denmark Strait (Tables 5 and 6) show a similar
decreasing trend in the January-June period and stability in the July to December
period over the last three to four yeaxs.

Figure 4 shows the monthly mean catch rates in the Greenland fishery from 1986
to April 1993, The high peak catch rates found in the winter-spring fishery in
earlier years are not present since 1991, and catch rates appear more stable over
the fishing periods.

Standardired CPUE-index.

The results of the multiple regression analysis to standardize catch rates of
large shrimp (Table %) show that the model explains 68% of the total variation
with all three variables highly significant. T-values suggest that for all years
from 1987 to 1991 catch rates were significantly higher than in 1592. Histogram,
box-. and probit plots of the residvals (Fig, 5) suggest that the residuals are
normally distributed without marked outliers.

Results of the same model run for the total cateh (not shown here) were similar

"to the results for large shrimp catch, Because of few cells/little effort spent
in June, July and August (Tables 7 and 8) the model was run omitting these menth,
but this had no effect to the results.

Calculated annual ¢pue~indices for large shrimp and total catch based on resulta
from the regression analysis are shown in Fig. 6. Except for 1989-1990 the
indices show a significantly declining trend as indicated in raw catch rates
(Fig. 4)y. o ) '

Blological samples.

Commercial shrimp samples from the fishery in 1992 were not asorted by sexual
characteristics. Fig. 8 shows length fregquency dlagrams for pooled samples from
February 1992 by statistical units used by Iceland (Fig. 7), and Table 10 gives
the numbers of shrimp by length group in the samples, The samples show
considerable variation in size compositicn between areas. In all samples a peak
is found at 26 mm carapace length. As indicated by results from the trawl survey
in 1892 {(Carlsson and Kanneworff, 1993) this size group may conasist of males and
. (at' that time of the year) primiparcus females. Smaller size groups of males are
‘almost absent except for the southern areas. (unit 580 and 581), where peaks are
found at 22 and 24 mm carapace length. A variety of size groups with peaks
‘between 28 and 34 mm is found in- all samples. The catches presented by the-
samples ' (Teble 10) suggest ‘that the density .of shrimp in February 1992 was
highest in the southermost areas (unit 580 and 581}, with a dominating group of
females at 30 mm carapace length.
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CONCLUSIONS

Reported catches of shrimp in 199%2 from the Greenland part of Denmark Strait
totalled 5,658 tons, the lowest catch since 1983 in that area. 52 vessels
participated in the fishery. The mean catch per vessel was about 110 tons in
1992, compared to 170 tons in 1991 and about 150 tons in 1989 and 1990. The
fishery took place from January £o May and from September to December. 68% of the
catches were taken in the first half of the year.

From January to May 1993 a catch of about 4,500 tons hag been reported, taken by
47 vessels.

Az in 1990 and 1991 the fiashery in 1992 was concentrated in the area between
65°30 and 67°N and 30° and 32°W, different from previous years, when the fishery
wag more widespread. In 1993, after the opening of an. area hithertc closed for
the fishery, some fishing occurred southwest of the traditioqal area.

"Semiannual mean catch rates for Greenland, Danish, and Farpese vesseld show a
declining trend in the January-June period from 1988 to 1993 and stability in’ in
the July-December period in the last three to four years. .

Standardized catch rate indices for catch of large shrimp and total catch of 27
Greenland trawlers show a declining trend from 1987 to 1992, except for stability
between 1989 and 1990.

Biological samples from the commerclal fishery in February 1992 show a variety
of modes, smaller males however being absent except for the southern part of the
‘fishing area, where density of shrimp was highest, and a female component at 30
mm carapace length dominated the samples.
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Table la. Catches of shrimp (tons) in Denmark Stralt in 1992 by natlon and month as
reported to the Greenland authoritles ({including diacards).

JAN FEB MAR APR MAJ JUN JUL AUG SEP OKT .NOV  DEC TOTAL
DANMARK 4 52 71 4 - . . . . . 5 24 160
FAROE ISL. 179 98 160 16 55 . . . . 10 216 358 1093
GREENLAND 363 425 693 23171 104 . - . 4 31 1lés 2022
NORWRY 253 277 437 231 1586 . . . 68 215 405 340 2383
TOTAL 798 852 1360 488 316 F— - . 68 229 E58 889 5658

Table 1b. Catches of shrimp (tons) in Denmark Strait in January-April 1993 (April
incemplete) by nation and months as reported to the Greenland asuthorities (including

discards) .
JAN FER MAR APR  TOTAL
DENMARK - 31 25 27 16 " 93
FARCE ISL. 219 181 191 . &3 654
GREENLAND ° 558 490 444 220 1721
HORWAY 235 360 381 99 1075
TOTAL 1044 1055 1042 407 3543

Table 2a. No. of vessels in the shrimp fishery in Denmark Strait inm 1992 by nation and
menth as reported to the Greenland authorities,

JAN FEB  MAR APR  MAJ JUN JUL AUG SEP OKT NOV . DEC TOTAL
DRRMARK L 1 2. 1 L, . o 2 3 ‘
FAROE ISL. 6 5 5 q 3 . . - 3 B 10 12
GREENLAND 11 16 15 9 5 . 2 2 ] 19
NORHWAY 11 15 16 15 10 5 15 15 15 18
TOTAL 29 37 38 29 18 . . . 5 20 28 33 52
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Table 2b. No. of vessels in the shrimp fishery in Denmark Strait in January-April 1993
: {April incomplete} in 1993 .as reported to the Greenland authorities.

JAN FEB MAR APR TOTAL
DENMARK 2 2 2 2 2
FAROE 1SL, 10 10 [ 6 10
GREENLAND e} 17 15 11 18
NORWAY 14 15 16 16 17
TOTAL 44 44 a1 35 47

Table 3. Number of hours trawled by year and month from January 1986 to Aprii 1993 (1993
incomplete) in the main fishing area in Denmark Strait as reported in available
logbooks frem the Greenland fishery.

Year Jan Feb Mar Apr Hay Jun Jul Aug. Sep Cct Nov Dec Total
19686 1565 2593 2413 1032 602 - - - - . 71 686 1160 10128
1987 3608 4471 2965 951 4406 - - 81 - 400 753 1915 4067 19617
1988 6951 7950 6408 1121 550 - - 1C1% 1487 2586 3207 4662 35941
198% | 6602 6361  3%05 3805 2322 137 15 713 22%¢ 2600 7031 7107 42588
1950 8602 8289 8289 1030 2133 118 a2 352 710 1734 2121 5160 I8648
1391 | £793  71%2 €333 7631 StU45 471 38 - 404 371 505 892 . 35785
1992 | 3691 3780 5395 3658 1257 - - - - 139 340 1669 ° 19929
1993 | 5959 4288 13%4 70 . 11711

Table 4. Monthly and semi-annual mean catch rates, efforts and catches from 1988 to April
1993, based. on -logbooks from the Greenland fiahery Semi-annual efforts are
calculated from total catches and CPUEs.

Year Cpue Effort Catch Cpue Effort Cateh

1988 Jan 301 6951 2089.8 Aug 117 1019 119.6
-Feb 226 7950 1793.2 sSep 121 "1487 179.4
Mar 152 6408 $75.1 OQot 105 2586 270.5
Apr 104 1121 116.0 WNov 157 .3207 503.3
May 114 550 62.9 Dec 205 4662 957.7

Subtotal 219 22980 5037.0 157 12961 2030.5
Tetal 219 24111 5285.0 . 157 13820 2165.49
1989 Jan 249 6602 1646.6 Jul 27 15 0.4

Feb 214 €361 1361.0 Aug 44 713 21.3
Mar 131 3%05 512.1 sep 59 2290 135.3
Apr 197 3505 630.6 Oct 96 2600 248.7
May 68 2322 157.5 MWov 67 703l 414,1

Jun 39 137 5.4 Dec 84  710Q7 598,%
Subtotal 192 22832 4373.2 75 19756 1488.7
Total 192 23343 4471.¢ 75.20039 1510,0

1950 Jan 139 8602 1196.8 Jul 94 82 7.7
. - Feb 1B3. 8289 1533.1 Aapg ..59 352 20.6
Mar 143 629% 1186.1 Sep 64 710 45,2

Apr 473 1050 4%6.9 Det 58 1734 101.4

May 455 2133 971.5 Nov 65 2121 13B.7

Jun 45 11le 5.2 Dec 719 5160  408.5
Subtotal 189 28489 5389.6 7110159 - 7z22.1
‘Total’ . + 189 28956 5478.0 71 10298 732.0
1991 JJan 141 67937 936.9 Jul . o0 3@ 0.0

Feb 128 7192 919.1 Aug’

May 101 6393 643.8 sep 73 404 29.8

hpr 125 76D 982.3 Oct 64 an 23.8

May 85 5045 430.8 Nov 91 565 45.8

Jun 12 471 33.9 Dpec 105 892 93.8
0

Subtotal . 118 33575 30966.8 . - 87 2210 193.
Total 118 33991 4016.0 87 2256 197.0
1992 Jan 93 369l 144.3 Jul

Feb 114 23780  429.1 Aug
Mar 123 5385 661.0 Sep .
Apr 72 3658  264.7 -Oct 34 139 4.7

May 101 1257 126.5 Nov L] 340 29.8
Jun Dec 104 165% . 173.8
. " Subtotal 103 17781 1825.6 . . 97 2148 208.3
o Total . 103 17269 1773.0 - 97 2001 194.0

1993 Jan 85 5359  506.8 ’
Feb - 89 4288 380.5 -{
Mar 97 1394 135.8 .
Apr [:{:] 70 6.1 . ' I
Subtotal B8 11711 1629.2 . e
Total B8 18411 1618.0
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Tdble 7. Total effort (hours) by rnomh and year as reported in logbooks for 27 Greenland traw[crs in
* Denmark Strait 1987-92 as used in the multiplicative model
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Table 9. Anova table and parameter estimates with calculated standard errors (shrimp >8.5 g).
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Figure 1. Distribution of catches of shrimp (tons per statistical unit) in the fishery in Denmark Strait in
1992, based on logbooks from the Greenland fishery.
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. Distribution of mean catch of shrimp (kg/hour) and effort (hours} in the shrimp fishery in

Denmark Strait in January 1992, based on logbook information from the Greenland fishery.
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Figure 2 continued. Data from February 1992.
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Figure 2 continued. Data from March 1992.
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Figure 2 continued. Data from April 1992.
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Figure 2 continued. Data from May 1992.
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Figure 2 continued. Data from October 1992,
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Figure 2 continued. Data from November 1992.
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Denmark Strait in January 1993, based on iogbook information from the Greenland fishery.
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Figure 3 continued. Data from March 1993.
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Figure 3 continued. Data from April 1993.
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Figure 4. Monthly mean catch rates of shrimp (kg/hour) in the main fishing area in Denmark Strait from
January 1986 to April 1993, based on loghook information from the Greenland fishery.
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