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INTRODUCTION

in November 1993 STACFIS recommended that the total allowabie catch of shrimp in the Denmark Strait
in 1994 should be 5,000 tons. In 1993 and again in 1994 the effective TAC in the Greenland zone was
set to 9,563 tons, of which 3,888 tons each year was allocated to Greenland. Repoerted catches by
Graenland vessels in 1993 1otalled 2,343 tons and the fotal catch amounted to 5,086 tons. By the end of
Qctober 1984 total cateh reparted from this area was 6,213 tons, of which Greenland vessels accounted
for approximately 3,200 tons. Greeniand, Denmark, the Faroe isiands and Norway participated in the
fishery in the Greenland zone in 1993 and 1994.

In 1293 the fishery was carried out from January o May and from September to December, most effort
being spent in the spring. Approximately 4,550 10ns of shrimp were reporied from the first pericd and 500
tons from the second period. In 1994°the fishery was carried out in all menths until Ocleber except for
June. Reported catches from the spring period {Jaruary-May) in 1984 amounted to 5,056 tons of a total
of 6,213 tons.

Logbooks from 18 Greenland, two Danish and ten Faroese vessels fishing in East Greenland in 1993 and

1994 have been available.

In the last two years the geographical distribution of the Greenland shrimp fishery has extended ‘south of
65°N into areas which previously were not fished or fished only occasicnally. In 1994 two thirds of the
Greenland catches have been taken in the area south of the traditional fishing zona.

The present gjaper updates infermation given: by Carisson et al. (1993). Catch'and_ affort data,
geographical distribution of the fishery and size composition of catches are compared to previous years.

MATERIALS AND METHODS

Based on compulsory weekly reporting to Greenland authorities by vessels above 75 GRT, total catch and
number of vessels fishing in the Greenland zone were compiled by nation and month.

Logbook data were analyzed I¢ show the overall distribution of catches by year, and of catch, effort and
catch-rates by month. Monthly mean catch-rates from 1989 to Oclober 1994 were calculated from
avaitable logbook data.

Logbock data from 32 Greenland trawlers were used in a multiplicative model

(SAS multiple regression procedures) to calculale standardized annual catch rate indices for the years
1987-1894 in the traditicnal fishing area north of 85°N. Indices were calculated for total ¢alch, and - to
avoid the influence of unreported discard of gmailler shrimp - for shrimp farger than 8.5 g (Carlsson and
Lassen, 1991), Catch of large shrimp and total catch were aggregated by vessel, month and year.

All cells in the matrix with less than 10 hours of effort or with 10% or mere of the catch not being sorted

by shrimp size were excluded {¢ avoid the influence of cells with few hauls and of non-sorted catch. From
2784 possible cells this brougnt the number of cells down to 704, of which further 13 markad outliers were
removed. Aithough some improvementin -square vaiues could be obtained by including Interactions in
the modei, the final runs were done with the simple model.
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Shrimp samples from the commercial fishery in Jénu_ary to April 1994 were analyzed. Shrimp were
measured to nearest .1 mm garapace 'ength and pooled in .5 mm lengih groups by fishing area and
month. )

RESULTS AND DISCUSSION
Reported catches In 1993 and 1994

Table 1a and 1b show reported catches in the Greenland zone in 1893 ang in January to October 1994
by nation and menth. Table 2a and 2b show the corresponding numbers of reporting vessels,

Total reported catch in 1993 was 5,086 tons, a decrease from the 1992 reported catch of 5,658 tons, The
reported catches in 1894 (January-October) increased to 6,213 tons.

The seasonal distribution of the fishery in 1993 was similar 1o previcus years in that little or no fishing tock
place in the summer pariod (June to September). Fishing activities in 1984 are reported from all monins
except June. In January (0 May 1993 a fotal catch of 4,657 tons has been reported, in 1994 total catch
for the same period has increased to 5,056 tons,

A total of 49 vessels participated in the fishery in 1993 (Table 2a), and until October 1894 a total of 45
vesseals have reported in 1994 (Table 2b).

Geographlcal distribution of the Greanland fishery

Tha fishing pattern in the Denmark Strait has changed during the last two years. The fishery activities were
extended south of 65°N into sevéral areas which previously were not fished or fished only occasicnally.
Three areas are recognized: the traditional main fishing area batween 65° and 67°N., the area between
85°N and 63°30'N, and the area south of 63°30'N.

An area along the east coast of Greenland from 63°30'N to 87°N (the 'redfish-box', Figure 1 and 2) has
since the early eighties been considered as an important nursery area for redfish and has been closed
* for trawiing. [n 1990 a minor part of the area neighbouring the shrimpz grounds on the Dohrn Bank was
opened to the shrimp fishery. In 1983 and 1994 the total 'redfish-box' was opened 1o the shrimp fishery
in January-May. In 1993 new fishing grounds south ot 83°30'N were found and from then a substantial
part of fishing efforts has heen conducted in that area.

Tables 3-5 show the calches by menth from January 1990 to Oclober 1994 in the three fishing areas, as
reported in available togbooks from the Greenland fleet. Annual catch in the traditional fishing area has
decreased from approx. 8,000 tons in 1980 1o approx. 1,000 tons in 1994 (through October). Until 1993
the fishery in the two scuthern areas was at a low level, but it has increased substantially since then.
Calches increased 10 1,743 tons in January to October 1894 in the fishing area south of 63°30'N. Figure
1 shows the total Greentand catch in East Gréenland waters from 1980 to October 1994 and the caich
in tha three fishing areas in the same period.

Figure 2 and 3 show the distribution of tota! catchas by Greenland vessels in 1993 and January-October
1994 respectively by statistical unit of 7,6" latitude and 15° fongitude. Figure 4 shows the monthly
distribution of CPUE and effort from December 1993 and Figure 5 shows the same information from
January to October, 1994 by statistical unit,

From January to March 1994 the distribution of effort north of 65°N was more concentrated in the central
part of the traditional fishing grounds than it was in 1993 (Carlsson et al. 1893). The. caich rates in the

" central part were higher in 1994'in the same area and pariod than in 1893 and 1992. The catch rates in
the western part of the traditional fishing area were low. compared 1o both- 1992 and 1893. The fishery
south of 85°N shows high catch rates both 1993 and in January to May 1994,

CPUE and elfont

Monthly and semi-annual mean catch rates based on logbooks from the Greenland fishery in the
traditional fishing area (north of 65°N) in Denmark Strait arg shown in Tatle 6. Catch rates fluctuated
between months, but the January-June period generally showed higher catch rates than the July-
December period. For the January-June period mean catch rates decreased from 1989 to 1993, but
increased in 1994, For the July-Decembar pericd mean catch rates decreased from 1989 to 1990 and
show an ingreasing trend from 1991 to 1833. Only little effort was spent in the area in autumn 1983,

In the area between 63°30'N and 65°N (Table 7). catch rates in 1993 and 1994 fluctuated from January
to June, very tittle effort was spent in the July-December period.- The area south of 83°30'N {Table 8)
showed high catch rates in both 1993 and 1994, fluctuating only slightly between months. The spring
mean catch rate in the area was more than twige the mean catch rate in the north.

Monthly and semi-annual mean catch rates in the Danish and the Faroese fishery in the traditional area
north of 85°N (Table 9 and 11) show a decreasing trend from 1988 to 1993 - but increased in 1994 to
more than double the catch rates from previous years. South of 65°N (Table 10 and 12) the catch rates
fluctuated in 1993 and 1994. in 1994 catch rates in this area were high.

In general.‘cgtch rates may be biased by changes in the amount of unreported discard, depending on
queld restrictions, market prices, and size comgosition of the stock. Since 1993, catch rates may be

affecled upwards due to the Introduction af an observer system, aimed at reducing unreported discards
in the fishery. ‘




Standardizod CPUB-index

Resuits of the muitiple regrassion analysls to standardize catch rates of iarge shrimp (Table 13) show that
the model explalns 67% of the total varlation with all three varlables highly signlficant. T-values suggest
that from 1987 to 1989 catch rates ware significantly higher and in 1982 and 1993 significantly lowar than
in 1994, Histogram, box- and probit plots of the residuals are shown in Fig. 7.

Results 6r the same model run for the total catch showsd significantly higher catch rates in 1987 and
1988, and significantly lower catch rates from 1981 to 1993 when compared 1o 1994.

Calculated annual cpue-Indices for large shrimp and total calch based on results from the regression
analysis are shown In Fig. 6. The indiices show a significantly declining trand from 1987 to 1992, stabillty
between 1992 and 1993, and an increase from 1933 to 1994,

Blologlcal samples

Shrimp samples from the commercial fishery are available from January-April 1994. The samples irém
January and February were sorted only in males and females. Sarmples from March-April were sorted by
sexual characteristics. .

Figure-8 show the sample sites and Figurs 9a and 9b show length frequency diagrams for the samples,
pooled by the tree fishing areas and month .Table 14a and 14b gives the numbers of shrimp by langth
group in the samples by area and month.

Samptes from the traditional fishing grounds north of 65°N (Figure 9a) are avallabl.'e from February 1994,
The distribution show peaks occurring at 23, 25, and 28.5 mm CL, with 25 mm being the most dominant,

‘ -Samples from the same area and monih In 19983 (Carlssen et al. 1993) show almost the same distibutlon,

but the peak at 28.5 mm CL in the 1994 samples is more dominant indicating a8 more dominant female
component.

Samples from the 'redfish-box' area batween 84°-65°N from March (Fig‘ura 9a} and April {Figure Sb} show
a distribution with a number of slzg groups Indicated. The female component decreased from Mareh to
April.

Samgles from around 62°N are from January, February and April. Dominant peaks occur at 23-24 mm CL
ana 28-28 mm CL. The abundance of the female component in April is lower than in samples from
January and February. Samples from the same area in 1993 In March and April, were dominated by a
peak at 22-24 mm CL, and the abundance of iarger shrimp was low. The relative abundance of the femala
component in the area is farger in 1984 compared to 1993.

In 1994 females up to 35 mm carapace iength ocour in all three areas.
CONCLUSIONS

‘Reported catches of shrimp from the Greenland part of Denmark Strait in 1993 fotalled 5,086 tons. The

reporied calches in 1994 (January-October) amounted 6,213 tons. The seaseonal distribution of the fishery
in 1933 was slmitar to previous years In that litle or no fishing took place in the summer period {(June to
Septembaer). Fishing activities In 1994 (January-Octcber) are reported from all month except June. A total
of 49 vessels participated In the fishery in 1893, and so far 45 vessels have reported In 1994,

The geographical distribution of the Greentand shrimp fishery has the last two years extended south of
B5°N info areas previously not fished or flshed only cccasionally. In 1894 two-third of the catches has
been taken in the area south of the traditional fishing area.

Similar to 1990-1992 the fishery in the traditional fishing area north of 85°N tock place in the area between
65°30 and 67°N and 30° and 32°W, in 1993 and 1894 it was, however, more concentrated than in
previous years.

Semiannual mean catch rates In the traditional fishing area for Greenland, Danish, and Faroese vessels
show a dectining trend in the January-June period from 1989 to 1992 and stabllity between 1992 and
1993, In the July-December perlod catch rates werg stable from 1989 to 1992, In both 1983 and 1994
very little effort was spent in the July-December period in the traditional fishing area. In 1984 the catch

. rates increased In all area.

Standardized catch rate indices for catch of large shrimp and total catch of 32 Greenland trawiers In the
traditional fishing area show a declining trend from 1987 to 1992, stability betwean 1992 and 1993, and -
a significant increase from 1983 to 1994.

The introduction in 1993 of an observer program to minlmize unreported discard in the shrimp fishery may
affect catches and catch rates upwards when compared to earlier years.

Biological samples from the commerclal fishery in January-Aprll indicate that the female component is
more dominant in 1994 than in 1983 in the traditional fishing area. Samples taken south of 65°N show a
decrease in the relative abundance of the female componeant from March to April.
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Table 1a. Catches of shrimp (t) in Denmark Strait in 1993 by nation and month as reported to the
Greenland authorltles (including discards),

YEAR 1993
AREA NATION MONTH
— ‘
JAN | FEB | MAR | APR | MAJ | SEP | OCT | NOV | DEC |TOTAL
14B DENMARK 3 25 27 28 21 1 13 . 12 158
' FAROE ISL.] 220 180 1%1) 111 5 1 . 1 7 780
GREENLAND 5591 490! 4457 445 296 . . .| 10B| 2343
NORWAY 2361 359; 381 335 1M 481 117 %6 62| 1804
TOTAL 1046) 1054] 1043| 919 494 50; 129 97| 253| 5086

Table 1b. Catches of shrimp (t) in Denmark Strait in January-October 1994 (October mcomplcte) by nation
and month as reported to the Greenland authorities (including discards). -

YEAR 1994
AREA  NATION ' MONTH
Jaw | FEB | MaR | APR | MAJ | suL ] AuG | sEP | oCT |TOTAL
148 DENMARK 18 8| 20| 49 14 .l 150 &3 104 414
FAROE ISL.| 284| 188 73] 127 &9 . . . Il 744
GREENLAND | 1049| B888]| 488[ 229| 96 S 447 3 8| 3217
NORWAY 135] 29| 336| 510 196 .bo124| 89| 7T 1837
TOTAL 1486] 1353| 926] 98| 375 9l 721| 234 193] 6213

Table 2a. No. of vcsqelf; in the shrlmp fishery in Denmark Strait in 1993 by nation and month as reported
to the Greenland authorities.

YEAR 1993
AREA NATION MONTH
JAN | FEB | MAR | APR | MAJ | SEP | OCT | NOV | DEC |TOTAL
14B DENMARK 2 2 2 2], 1 1 1 - 1 2
FARDE ISL. 10 10 8 6 1 1 . 1 1 10
GREENLAND 18 17 15 1 3 . - 2 18
NORWAY 14 15 16 16 " 5 8 1" 5 19
TOTAL 44 44 41 35 16 N9 12 9 49

Table 2b. No. of vessels in the shrimp fishery in Denmark Strait in January-October 1994 (October
incomplete) by nation and month as rcported to the Greenland authorities.

YEAR 1994
AREA NATION HONTH
JAN | FEB | MAR | APR | MAJ | JUL | AUG | SEP | OCT [TOTAL
148 DENMARK 1 1 1 1 1 2 1 2 2
FAROE ISL. 4 5 2 4 6 . . 1 9
GREENLAND 1s{ 18] 1 5 3 1 4 1 1 18
NORWAY [ 4 9 12 10 7 8 7 16
TQTAL 24 26 23 22 20 1 13 10 1 45
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Table 3. Monthly catches by year and month from January 1990 to October 1994 in the traditional fishing area north of 85°N

in Denmark Strait, as reported in available logbooks from the Greenland fieet.

Year Jan Feob Mar Apr May Jun Jul - Aug Sep Oct  Nov Dec Total

1990 | 1197 1533 1187 4969 9715 5.2 7.7 20.6 452 101.7 138.7 4085 | 61128
1891 | 9569 9191 6438 9822 4308 339 0 0 29.6 241 45.8 9381 41600
1992 | 3443 429.1 6608 2847 1265 # 0 0 0 0 4.7 298 1738 2033.7
1993 | 527.2 468.1 2806  33.1 0.4 0 0 0 o] 0 0 167 | 132641
1994 | 1821 5199 337.0 2.8 0 0 0 0 0 0 - - 1041.8

Table 4, Monthly catches by year and month from January 1990 to October 1934 in the 'middel’ fishing area north of 63°30'N,
and south of 65°N in Denmark Strait, as reported in available loghooks from the Greenland fleet.

Year | Jan Feb Mar Apr  May Jun  Jul - Aug Sep Ool Nov . Dec Total

1990 0 0 2.8 0 0 0 0’ 0 0 0 0 0 2.8
1991 0 ol 0 0 0.2 0 0 0 o 0 0 0 0.2
1992 0 0 0 0 0 0 0 0 0 0 0 0 0.0
1993 | 102 244 643 3965 295 0 0 0 0 0 0 09 791.3
1994 | 725 57.0 107.0 1608 312 0 0 115 0 0 - - 440.0 |

Table 5. Monthly catches by year and month from January 1990 to October 1894 in the fishing area south of 63°30'N
in Denmark Strait, as reported in available logbooks from the Greenland fleet.

Year | Jan Feb Mar., -Apr- .May Jun ~.Jul “Aug Sep Oct Nov. Dec Tota!

1990 0 0 o 0 0 0 0 0 0 0 0 0 0.0
1991 0 v] 0 0.8 0 0 o] s} 0 0 0 0 0.8
1892 0 o} 0 0 0 0 0 o 0 ¢ 0 0 G.0
1993 - 1.0 0 65.3 392 8.0 0 0 . 0 0 0 0 90.1 203.6
1894 | 806.2 3021 14.1 78.8 86.3 0 8.8 4027 347 0 - 1733.7
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Table 6. Monthiy and semi-annual mean catch rates, efforts and catches from 1989 to
October 1994, based on logbooks from the Greentand fleet. Data from 1993
and 1994 are from the traditional fishing area north of 65°N only. -

Year Cpue Effert  Catchit) Cpue 'Effort  Catchit)
1989 [Jan 248 6602 1846.6 |Jul 27 15 0.4
Feb 214 8381 13610 |Aug- 44 713 313
Mar 131 3905 5121 |Sep 59 2200 - 1353
Apr 197 3505 690.8 |Oct 86 2 600 2487
May 68 2322 157.5 |Nov 67 7 031 474.1
Jun 39 137 5.4 [Dec 84 7107 598.9
192 22832 43735 75 19756 14887
1990 |Jan 139 8629 11968 |Jul 94 Cos2 7.7
Feb 184 8314 15331 |Aug = 56 368 20.6
Mar t42 B 371 11869 |Sep - 63 712 452
Apr 473 1050 496.9 |Oct 59 1736 101.7
May 453 2143 971.5 [Nov 65 2125 138.7
Jun 45 116 5.2 |Dec 78 5186 408.5
188 28623 53804 71 10217 7224
1991 [Jan 140 6812 958.9 LJul 0 ‘38 0.0
Feb 128 7 205 919.1 |Aug 0 0 0.0
Mar 101 6 403 643.8 {Sep 73 404 29.6
Apr ~. 128 7700 982.2 |Oct 64 " 375 24.1
May . 85 5 084 430.8 |Nov ‘ g1 505 45.8
Jun 72 471 33.9 (Dec 105 892 938
118 33675 39667 87 2214 1933
1992 |Jan 93 3608 344.3 |Jul 0 ] 0.0
Feb 113 3 802 428.1 {Aug 0 0 Q.0
Mar 122 5423 660.8 |Sep 0 0 0.0
Apr 72 3664 284.7 jOct 33 143 47
May 100 1260 126.5 |Nov 83 358 29.8
Jun 0 0 0.0 |Dec 104 1 669 173.8
102 17847 18254 98 2170 208.3
1993 |Jan a5 6216 527.2 |Jul 0 - -0 0.0
: Feb - 92 5 066 468.1 |Aug 0 o 0.0
Mar 120 2347 280.6 |Sep 0 0 0.0
Apr 85 380 33.1 |Oct 0 o] 0.0
May 13 26 0.4 Nov 0 0 0.0
Jun ) 0 0.0 |Dec 175 95 16.7
' 93 14045 13094 176 85 16.7
1994 |Jan 216 844 182.1 |Jul 0 0 0.0
Feb 171 3037 - 5199 |Aug 0 0 0.0
Mar 154 2194 337.0 [Sep 0 0 0.0
Apr 37 76 2.8 lOect o o 0.0
May [} 2 0.0 |Nov
Jun ¢} 0 0.0 |Dec
169 6153  1041.8 0 - 0.0 |




Table 7. Meonthly and semi-annual mean catch rates, efforts and catches from 1993 to
October 1994, based on logbooks from the Greenland fleet. Data are from
the fishing area north of 63°30’N and south of 65°N.

Year Cpue Effort Catchit) Cpue Effort Catch(t)
1993 [Jan 142 72 10.2 {Jul 0 0. 00
Feb 70 350 24.4 |Aug 0 0 0.0
Mar 105 613 64.3 |Sep 0 0 0.0
Apr 173 2298 3965 |Oct o -0 0.0
May 336 878 295.0 [Nov 0 0 0.0
Jun 0 0 0.0 |Dec 112 8 09
188 4211 790.4 113 8 .09
1994 [Jan 179 405 725 |Jul 0. 0 .0
Feb 190 © 300 57.0 |Aug 807 14 115
Mar 178 600  107.0 [Sep ] o 0.0
Apr 270 595  160.8 |Oct 0 v 0.0
May 126 247 31.2 (Nav
Jun o] 0 0.0 (Dec
200 2147 4285 821 14 11.5

Table 8. Monthly and semi-annual mean catch rates efforts and
October 1994, based on logbooks from the Greenland fleet. Data are from
the fishing area south of 63°30'N.

catches from 1993 to

Year Cpue Effort  Catch(t) Cpus Effort  Catch{t),
1993 (Jan 506 2 1.0 |Jul o 0 0.0
Fab 0 0 0.0 |Aug 0 0 0.0
Mar 346 189 65.3 [Sep 0 0 0.0
Apr 317 124 39.2 |Oct 0 0 0.0
May 179 44 8.0 |Nov 0 0 0.0
Jun 0 ] 0.0 [Dec 1248 72 90t
316 359 1135 1251 72 90,1
1694 |Jan 501 1609 806.2 [Jul 477 19 8.8
Feb 367 823 3021 |Aug = 453 800 4027
Mar 338 42 14.1 |Sep 379 92 347 .
Apr 329 239 78.8 |Oct
May 352 246 86.3 {Nov
Jun 0 o) 0.0 {Dec
T 435 2959 12875 446 1001 446.2
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Table 9. Monthly and semi-annual mean catch rates, effort and
catches from 1986 to May 1994, based on logbooks from the
. Faroese shrimp fishery in Denmark Strait north ‘of 65°N.-

4 Jenuary - June July - December T B R
» .
Year Mth. Cpue Effort  Catch | Mth. Cpue Effert  Catch
1985 Feb 0 4 0.0
Mar o8 413 40.4
Apr 76 B4 63| Dec 416 184 68.2
Subtotal 9 501 46.7 418 184 68.2
Total 93 5428 508.0 416 53y 2210 .
1987 Jan 361 208 749
Feb 228 825 1880 | Nov 81 23 21.0
Mar 175 448 76.8 | Dec 115 440 50.4
Subtotal 231 §482 | 3417 108 671 71.4
Total 231 16828 375.0 106 2068 220.0
1988 Jan 204 863 1758
Feb 196 1271 248.4
Mar 129 847 836
Apr 78 488 357
May 104 70 73
Subtotal 166 3319 550.8
Total 166 4031 669.0 ,
1989 Jan 157 867  136.2
Fetbr 122 781 95.1 .
Mar 108 781 843 Nov 51 430 22.0 : e
Apr 297 230 683 | Dec 108 1202 1303
Subtotal 144 2650 3839 g3 1e32 . 1523
Total 144 3041 439.0 93 1872 150.0
1990 Jan 83 1205 1125
Feb 109 1307 1422
Mar 85 957 81.2
Apr 24 113 26 Nov 45 307 3.9
May 268 663 177.5)| Dec 90 t357- 1227}
Subtotal 122 4245 5180 82 1664 1366 o
Total 122 5635 6850 82 1925  158.0 :
1991 Jan 112 1960 2216 | Sep B3 262 21.7
Feb 91 2022 2667 | Dct 48 274 13.2
Mar 68 1790 1225 | Nov 60 1335 7.7
Apr 128 330 422 | Dec 88 2758 2441
Subtotal 93 7022 6530 |- 77 4630  358.7
Total 93 8814 801.0 77285  206.0
1992 Jan 69 2040 1400
Feb 66 1536  101.2 :
Mar 96 1135 1086 Oct 31 280 8.1
Apr 52 356 184 | Nov 81 2120 1716
May 50 1234 617} Dec 112 3331  350.2
Subtotal 68 6301 429.9 p6 65544 5308
Total 68 7448 508.0 96 6095  584.0
1993 Jan 66 2775 1821
Feb 69 2394 1857
Mar 62 1674 103.8
Apr 57 703 40.2
May 59 23 1.4
Subtotat 85 7567 483.2
Total 65 10847  707.0
1994 Jan 397 133 528
Feb 178 598 1084
Mar 168 293 49.9
Apr 85 235 15.3
May 108 a8 10.5
Subtota 173 1355 2338
Totat 173 1658 288.1




Table 10. Monthly and semi-annual mean catch rates,

effort and

catches from 1986 to May 1994, based on logbooks from the
Farocese shrimp fishery in Denmark Strait south of 65°N.

- January - june

July - December

Year Mth, Cpue Effort  Catch | Mth. Cpue Effort  Catch
1993 Feb 39 153 6.0
- Mar 73 875 64
Apr 65 1332 = 86.2

May 32 180 5.7 | Dec 1894 38 71

Subtotal 64 2540 161.9 1868 38 71.0

Total 64 2399 152.9 1868 38 708
1994 Jan 321 500 160.4
Feb 197 495 975
Mar 167 161 26.9
Apr 230 376 86.5
May 124 247 306
Subtotal 226 1779. 4019

Total

226 3280 7409
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Table_ll. Monthly and semi-annual mean catch rates, effort and
) catches from 1986 to May 1994, based on logbooks from the

o . Danish shrimp. fishery in Denmark Strait north of 65°N.
\ ol January - June July - Docembir o _ . O
Yoar Mih. Cpus Eftort  Calch {Mth. Cpue Effort  Catoh
1088 Jan 226 2@ 51.6 _
Mar 584 106 50.3 ' .
Apr 158 135 213 | Nov 228 119 26.9
May 157 388 61.0
Subtatal 206 858 1937 226 119 26.9
Total 226 1962 4430 226 252 57.0
1987 Mar 310 33 101 | Oct 105 288 282
Apr 150 422 63.1 | Nov 84 234 197
May 108 221 240 | Dec 107 252 26.9
Subtotal 144 678 97.2 g9 754 74.8
Total 144 2097 a0 99 1250 1240
1968 Feb &1 360 328|Sep B4 203 17.1
Mar 104 168 1961 Oct 83  ass 374
Apr 7B 4t 32| Nov 87 375 325
Dec 155 242 a7.4
Subtotal 85 580 55,7 B8 1265 1244
Total 95 3478 328.0 98 1172 1150
1989 Jan 231 48 80.1 )
Feb 277 474 1314 Aug 52 112 58
Mar 169  4i5 700|Sep s1 418 21.4
Oct 68 305 20.7
Nov 48 337 18.3
Jun 13 108 14)Dec 72 284 ' 10.0
Subtotal 211 1340 2829 56 1436 | 832
Total 211 1338 2820 58 1450 840
1990 Jan 100 243 2a3| Jul 46 36 145
Feb 73 140 103 | Aug 43 454 93| .
Mar 93 338 313 |Sep 38 a7 14.2
Oct 47 414 18.5
Nov 48 406 18.7
Dec 17 188 3.1
Subtotal 21 721 65.9 42 2149 89.93
Total 91 3304 3020 a2 2118 88.0
1981 Mar 52 2dg 182|560 45 20 10.3
Apr Bt 424 344 Oct - 68 521 35.7
May 78 328 256 | Nev O 3 0.0
Jun  © 0 0.0 Dec 52 294 15.2
Subtotal 71101 78.2 58 1048 61.2
Total 713285 2340 58 2123 1240
1992 Jan 80 70 4.1
Mar 41 . 293 18
Apr 42 212 8.0
May Nov 37 115 4.3
Jun . |Dee s3 217 1.4
Sublotal 43 575 25,0 a7 332 15.7
Total 43 3013 1310 47 813 20.0
1993 Jan 34 451 155
Feb 46 568 25.9
Mar 44 477 21.2
Apr 33 222 73iDec 72 167 120
Subtotal 4 178 69.9 72 187 12,0
Totat 4 2093 85.3 72 3s3 25.4
1094 Jan 148 147 215
Feb 72 65 a7
Mar 102 283 28.8
Apr 51 110 56
Subtotal 100 605 60.6
Total 100 6845 84.6

[,




Table 12. Monthly and semi-annual mean catch rates,

- 11 -

effort and

catches from 1986 -to May 1994, based on logbooks from the
Danish shrimp fishery in Denmark Strait south of 65°N.

January - June

July - December

Year Mth. Cpue Effort  Catch [Mth. Cpue Effort  Catch
1993 Apr 65 361 23.4
. May 120 183 219
Subtotal 83 544 45.3
Total 83 57 47.6
1994 Jan 156 10 1.0
Feb 0 8 0

Apr 156 303 471 |Aug 329 236 77.7

May 95 114 108 |Sep 216 79 17.1

Subtotal 135 435 589 30t 315 94.8
Total 135 872 11841

301 942 283.6




Table 13. Standardization of CPUE for 1arge shrimp (> 8. 5 g):
Anova table and parameter estlmates.

DEPENDENT VARIABLE: LNCPUE

SOURCE DF SUM OF SQUARES MEAN SQUARE P VALUE

MODEL 49 168.94506287 3.44785843 25.92

ERROR 641 BS.27669566 0.13303697 PR > ¥

CORRECTED TOTAL 690 254.22175853 ' 0.0

R=SQUARE c.V. ROOT MSE LNCPUE MEAN

0.664558 7.7190 0.36474233 4.72525013

SOURCE DF TYPE I SS F VALUE PR > F

VESS 31 34.77553011 B.43 0.0001

¥R 7 53,85375526 57.83 0.0001 :

Mo 11 80.31577751 54.88 0.0

SOURCE DF TYPE 111 38 F VALUE PR > F

VESS 31 41.59966420 10.09 0.0001

YR 7 B1.47875538 87.49 0.0

MO 11 80.31577751 54.88 0.0

T FOR HO: PR > T, 3Tb ERROR OF

PARARMETER ESTIMATE PARAMETER=0 ESTIMATE

INTERCEPT 4.18270743 B 42.37 0.0 0.09872576

VESS QUIN 0.05873543 B Q.54 0.5903 0.10905066
ouIQ 0.31497358 B 2.73 0.0065 0.11532481
UKV 0.53546816 B 2.75 0.0062 0.19489753
ouoG 0.08941883 B 1.00 0.3191 0.08967434
oupJ 0.21705127 B 2.53 0.0115 0.08568569
OUTH -0.28088074 B -2.81 0.00S0 0.09981002
OUWH 0.17458105 B 1.97 0.0450 0.0BB50645
OUYM -0.47265896 B -3.12 0.0019 0.15145310
owDV -0.26714079 B -1.86 0.0631 0.14348992
oWGG 0.3835862¢9 B 2.52 0.0121 0.15244353
OWLD -0.29752901 B -3.02 0.0026 0.09840750
owQu 0.51929035 B 5.55 0,0001 0.09360492
OWSH -0.12935940 B -1.32 0.1886 0.09829171
owuD -0.29698966 B -1.12 0.2652 0.26633384
owus -0.41170753 B -2.13 0.0336 0.19337729
OWVH -0.23857056 B -2.47 0.0136 0.09645713
owwp 0.30159616 B 3.39 0.0008 0.08908599
OWZR -0.41586103 B -2.71 0.0070 0.15367089
oXsY -0,25096269 B -1.64 0.1011 0.15284248
OYRQ -0.28605191 B -1.76 0.0793 0.16273690
OYBI 0,28734929 B 3.30 0.0010 0.08716898
oYcK 0.14719728 B 1.50 0.1328 0.09780884
OYFF 0.13766123 8 1.13 0.2604 0.12219903
QYHO 0.48116230 B 6.39 0.0001 0.07533817
OYKK -0.10399218 B -1.26 0.2082 0.08253924
OYNR 0.04639470 B 0.52 0, 6066 0.09005055
QYNS -0.09392153 B -1.06 0.2899 0.08866609
OYRK 0.17258399 B 1.61 0.1081 0.10727231
OYRT 0.18817092 B 2.20 0.0279 0.08540532
GYXT 0.33955237 B 3.85 0.0001 0.08814555
OZKG 0.42238982 B 4.56 0.0001 0.09256914
ZZZZ 0.00000000 B . . .

YR 87 0.69424961 B 8.08 0.0001 0.08596331
BB 0.65834807 B 8.29 0.0001 0.07937569
89 0.25632772 B 3.33 0.0009 0.07690286
90 0.15277727 B 1.96 0.0500 0.07780571
91 -0.14307548 B -1.80 0.0722 0.07943741
92 -0.49540786 B -5.93 €.0001 0.08349951
93 -0,57008266 B -6.70 0.0001 0.0B514228
94 0.00000000 B . . .

MO 1 0.64971123 B 12.02 ©.0001 0.05403380
2 0.61283194 B 1i.50 0.0001 0.05328946
3 0.37239126 B 6.82 0.0001 0.05459029
4 0.28876622 B 4,31 0.0001 0.06702052
5 0.06316198 B 0.86 0.3894 0.07334148
6 -0.48659708 B -3.08 0.0021 0.15776953
7 -0.36925626 B -1.68 0.0932 0.21965552
8 -0.49560412 B -4.13 . 0.0001 0.11989368
9 -0D.45823975 B -4.54 0.0001 0.10097285
10 -0.31935630 B -3.88 0.0001 0.08225620
11 -0.43084202 B -6.29 0.0001 0.06848205
12 0.00000000 B .
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Tabel. 14a. No. of shrimp per lenpth. group in commercial .‘_;am[.vl.qr; frr)m Y94,
pooled by month und fishing area {(see figur 8). The entry ‘catch’ is the
total catch from which samplies were takern.

SRR P AT B AR T I I e Y AT S T T T TR T T TR T T e T il et

Eanl- : munth Huot: honth
reen reen
and i 1 and 2
area ares
- 61°N 62°N ‘ 62°N 66°N
sample w sample w sample w sample w
190.45 8730.8 2663.7 5194.8
catch catch ) catch catch
.0 . 4010630 658905 211625
No. of samples No. of samples No. of samples No. of sampies
1 30 8 19
. |fema- . .| fema- fema- fema-
male |primi| le sll i(male |primi| le all male (primi| Le all [male [primi| le all
MM MM
5 0 0 0 0 0 0 0 0 S 0 0 0 0 0 ] 0 0
5.5 0 ] 0 0 0 0 0 0 5.5 ] ol o 0 0 0 0 0
6 1] 0 0 ] 0 0 Gl, 0 & 0 ol - 0 0 0 0 ¢ 0
6.5 0 0 0 0 0 ) 0 0 6.5 0 0 0 0 0 0 1 1
7 0 0 0 g 0 ) 0 0 7 0 0 0] -0 0 0 0 0
7.5 0 0 1] o 0 0 ] 0 7.5 0 0 0 0 0 0 0 0
8 0 0 0 o 0 0 ] 0 8 0 0 0 0 0 ] 0 0
8.5 Q 0 0 0 0 0 ] 0 8.5 o © 0 0 0 0 0 0
9 0 0 0 0 0 0 o 0 g 0 0 0 0 0 ] 0 0
2.5 ] 0 0 ¢ ] 0 ] 0 9.5 0 0 0 0 0 0 0 0
10 0 0 0 o 0 0 0 0 10 0 0 0 0 0 0 0 0
10.5 0 0 0 0 0 0 0 0 10.5 0 0 0 0 0 0 0 0
t1 ] 0 ] 0 0 0 0 ol - 1 0 0 0 0 0 0 0 0
11.5 0 0 0 0 1 0 ¢ 1 11.5 0 0 ] 0 0 0 0 0
12 0 0 0 ol 0 0 0 0 12 ] 0 0 0 0 0 0 0
12.5 0 0 0 0 0 0 0 0 12.5 0 0 0 0 0 0 0 1]
13 0 0 0 ] 1 0 0 1 13 0 0 0 0 0 0 0 0
13.5 0 0 0 0 ] 0 ] 0 13.5 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 14 0 0 0 0 1 0 0 1
14.5 0 0 1] 0 2 0 0 2 14.5 ] ] 0 ] 1 0 ] 1
15 0 0 1] ¢ 3 0 0 3 15 1 0 0 1 1 0 ] 1
15.5 0 ] 0 o 9 0 0 g 15.5 1 0 0 1 5 ] 0 5
16 0 0 0 0 14 0 0 14 16 1 0]. 0 1 1 0 0 1
16.5 0 ] 0 0 14 0 0 14 16.5 1 0 v 1 3 0 0 3
17 0 0 0 ] 27 0 0 27 17 .5 0 0 5 2 0 0 2
i7.% 1 ¢ 0 1 35 o 0 36 17.5 2 ¢ 0 2 2 0 0 2
18 0 0 0 0 41 0 0 41 18 6 0 0 6 11 0 0 1"
18.5 2 0 0 2 54 0 ] 54 18.5 6 0 0 3 12 0 0 12
19 1 0 0 1 73 0 0 73 19 6 0 0 [ 20 0 0 20
19.5 4 0 0 41 108 0 0| 108 19.5 1 0 0 1 2% 0 0 29
20 11 0 0 1M1 124 ¢ 0 124 20 15 0 0 15 54 0 2 56
20.5 8 0 0 8] 146 0 0] 146 20.5 10 0 0 16 72 0 1 73
21 22 0 0 221 167 0 0] 167 21 18 Q 0 181 123 0 2| 125
21.5 36 0 0 36, 208 0 11 209 21.5 23 0 0 231 136 0 81 144
37 0] @ 37| 228 0 8 236 22 26 0 0 26| 170 0 24 194
22.5 35 0 0 35| 263 0 12 275 22.5 46 ] 0 46| 218 0 56| 274
38 0 0 38| 296 ] 28| 324 23 45 0 1 46| 248 0 80| 328
23.5 35 0 0 35 281 0 & 323 23.5 59 0 4 63| 249 o 139 388
27 0 0 27| 264 ¢ 87 351 26 84 0 -7 91 172 0| 215 387
24.5 25 0 1 26| 232 of 108( 340 24.5 &9 0 14 83 127 0l 314 441
25 20 0 2 22 205 0r 168 373 a3 Q 18] 10 70 Q| 379 449
25.5 2 0 5 7] 166 0y 231 397 25.5 74 Q 331 107 32 0y 412 444
26 5 0 3 8| 145 OF 314 459 26 55 0 67| 122 10 0] 379 389
26.5 2 0 8 10] 108 0 391 500 26.5 49 0 107 156 2 O 339 341
27 1 0 é 7 82 Q| 454 536 - 40 Q| 107 147 0 0 334| 334
27.5 0 ] & & 47 0 536F 583 27.5 20 o] 17| ™ 0 o 328 328
28 1 0 2 3 33 0| 533 566 18 0] 150 168 g of 318{ 318
28.5 0 .0 0 0 1 Q| 585 596 28.5 12 0] 164 176 0 0| 3251 325
29 ] ] 2 2 - 6 0 561 567 29 3 0] 145} 148 0 0 255| 255
29.5 0 0 1 1 0 0l 510 510 29.5 1 o 1631 164 0 ol 2031 203
30 0 0 0 0 0 01 440 440 30 1 0] 153 154 0 0 174 174
30.5 0 0 0 0 0 0] 462 442 30.5 ] 0 165 145 0 Of 148 148
31 ] 0 0 0 0 0] 366| 346 3 ] o 159 159 0 of t1g[ 119
31.5 0 0 0 0 0 o 314 314 31.5 ¢ 0| 122 122 0 0 98 98
32 0 0 0 o - 0 0 207 207 3 0 0 92 92 0 0 83 a3
32.5 ] 0 0 0 0 o 113] 113 32.5 ) 0| 52 52 0 0 66 66
33 0 0 0 0 ] 0 54 54 0 1] 14 14 0 0 45 45
'133.5 0 0 0 0 ) 0 23 23 335 0 0 12 12 0 0 29 29
34 o 0 0 0 0 0 7 7 34 0 0 1 1 0 0 21 21
34.5 0 0 0 0 0 0 5 5 34.5 0 0 0 0 0 0 8
35 0 0 0 0 0 0 1 1 35 0 0 ] 0 0 0 3
35.5 0 0 0 0 0 0 0 0 35.5 0 0 0 0 0 0 2
36 ¢ 0 0 0 0 0 0 0 36 0 0 ] 0 0 0 0
36.5 0 0 0 ol .o 0 ol -0 36.5 0 0 0 0 0 0 g
37 0 0 .0 ol .0 0 0 0 37 0 0 ol _ 0 0 0 0
TOTAL| 313 0. 36] 349 3394 0} .6561| 9957 TOTAL| 791 o 1921 2712 1771 G| 4910| 468
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Tabel [4b. No. og shrimp per length jgroup 'in gemmeraal samples feom 1994

pooled by month and fishing aren (see figur 8). The entrv 'catch’ is the
total catch from which zamples were taken.

w4

East- month ‘ East- month

reen reen
and 3 and - 4
area area
64°-65°N 62°N 64°-65°N
sample w sample w - sample w
3426.8 1903.85 2126.8
catch catch catch
538720 691340 . 259155 |
No. of samples . No. of semples No. of samples '
14 6 5
fema-| fema- fema-
male |primi| te all male [primi] le all |male |primi| le all
MM Lol '
5 0 0 0 0 5 0 0 0 0 0 0 0 0
5.5 0 0 0 0 5.5 0 0 0| 0 0 ol 0 0
6 .0 0 0 0 & 0 0 0 0 0 0 0 0
6.5 0 0 0 0 6.5 0 0 0 0 0 0 0 0
7 0 0 0 0 7 0 0 0 0 0 0 ) 0
7.5 0 0 0 0 7.5 0 0 0 0 0 0 0 0
8 0 0 0 0 8 0 0 0 0 0 0 Q 0
8.5 0 0 0 0 8.5 0 0 0 0 0 0 0 0
9 0 0 0 0 9 0 0 0 0 0 0 0 0
9.5 0 0 0 0 9.5 0 0 0 0 0 0 0 1]
10 0 0 0 0 10 0 0 0 0 0 0 0 0
10.5 0 0 0 o] 10.5 0 0 0 .0 0 1} 0 0
1" 0 0 0 0 1 0 0 0 0 0 [ 0 0 .
11.5 0 0 0 0 11.5 0 0 0 0 a 0 0 ; [
12 0 0 0 0 12 0 0 0 0 0 0 0 0
12.5 1] 0 0 0 12.5 0 0 0 0 0 0 0 0
13 0 0 ¢ 0 13 0 0 0 0 0 0 0 0
13.5 of of of-. 0 13.5 1 of o 1 of o o o |
14 0 0 0 0 14 1 0 0 1 0 0 0 0 .
14.5 0 0 o = 0 14.5 1 0 0 B 1 i} 0 1
15 0 0 gl 9 15 1 o y; 1 0 0 0 0
15.5 0 ] - 9 0 15.5 3 0 0 3 1 o] 0 1
16 1] 0 9 . 0 16 7 0 0 7 0 0 0 0
16.5 0 0 0 0 16.5 4 0 0 4 0 0 0 0
17 1 0 0 1 17 6 0 0 & 0 0 0 0
17.5 3 0 0 3 17.5 10 0 0 10 4 0 1] 4
18 & 0 0 4 18 25 0 0 25 3 0 0 3
18.5 6 0 0 6 18.5 12 0 0 32 18 0 0 18
1 14 ] 0 14 19 44 0 0 44 16 0 0 16
19.5 23 ] 0 23 19.5 65 0 0 &5 29 0 0 29
37 0 0 37 20 71 0 0 71 27 0 0 27
20.5 32 0 0 32 20.5 85 0 0 86 29 0 0 29
39 0 0 3 21 104 0 0; 104 38 0 0 38
21.5 58 0 0 58 21.5 94 0 0 94 42 1 0 43
22 81 0 0 81 22 138 0 11 139 52 0 0 52
22.5 109 2 0 1M 22.5 134 0 0] 134 60 1 0 61
155 0 gl 155 23 159 5 0) 164 76 0. ) 76
23.5 | 177 9 t| 187 23,5 1 9 4 183 109 1 1 112
173 12 gl 185 24 149 26 8] 183 116 10 o 126
24.5 182 33 51 220 24.5 106 41 71155 122 12 11 135
140 48 1 199 25 89 65 19 175] 144 27 21 180
25.5 91 89 31 211 25.5 35 71 27| 135 87 42 151 144
26 811 108 377 227 26 17 a1 39t 137 84 70 191 173
26.5 34 141 59| 234 26.5 10 86 53] 150 43 94 21| 158
27 11 134 58/ 203 1 55 57| 115 19 94 281 141
27.5 8 143 75| 226 27.5 0 50 60 111 5 N 471 143
28 11 117 agr 207 g 23 51 74 2 411 13
28.5 0 94 113] 207 28.5 0 9 57 &6 0 83 461 129
29 2 67| 134] 203 0 5 44 49 0 62 341 116
29.5 1 29| 126 157 29.5 0 2 26 28 0 43 53 95
30 0 261 134 160 0 1 29 30 0 21 61 82
30.5 0 12 107 119 30.5 1] 0 H 3 0 9 40 49
31 0 5| 122 128 3 0 0 22 22 0 3 35 39
31.5 0 o 1ot 101 31.5 a 0 16 17 0 3 3 34
32 0 1 63 b4 32 0 0 B 8 0 1 14 15
32.5 0 0 57 57 32.5 0 0 4 [ 0 0 20 20
33 1] 0 30 30 33 0 0 & -6 0 0 9 9
33,5 0 Q 15 15 33.5 0 0 1 1 0 0 é 6
134 0 0 10 10 34 ¢ 0 1 1 0 a 4 &
34.5 0 o] 1 1 34.5 0 0 1 1 0 0 0 0
35 0 0 1 1 35 a 0 0 0 0 0 1 1
35.5 0 0 0 0 35.5 0 0 0 0] 0 0 0 0
36 0 0 0 0 36 0 0 0 0 ) 0 0 )
356.5 0 0 0 0 36.5 0 0 0 0 0 0 0 0
kY4 0 0 0 gt 37. 0 Q.- 0. 0 0 0 0 0
TOTAL| 1463 1070] 1380 3916 TOTAL| 1562 529 572| 2674 112?L TSEJ 557 2641
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Figur 1, Total catches and catches in the tree fishing area from 1990 to 1994



- 16 -

l |
calch 1993
$100tto 150t (3

0 O 10t 100t (50)
68°N *x 0to 10t (190)

—

167°N

S delelolete)
D RHQO% %
P OO % %]

B TR

AT R

KKK K R K
OO * OO * x

%

66°N

| 429w 407w 38fW | 36]W  347W 329W 30%W 28
Figure 2. Distribution of catches of shrimp (tons per statistical unit) in the fishery in 1993, based on logbooks from the Greenland
fishery. The area delimited by dotted line is the 'redfish’ box opened to the fishery in 1993.
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Fi |gure 3. DlStl’lbU[lOn of catches of shrimp (tons per statistical unit) in the fishery in January-Gctober 1994, based on logbooks
from the Greenland fishery, The area delimited by dotted line is the ’redfish’ box opened to the fishery in 1993
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Figure 4a  Distribution of mean catch of shrinp (kg/hour) and effort (hours) in the shrimp fishery in Denmark Strait south of

65°N in December 1993, based on loghooks from the Greenland fishery.
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Figure 4b. Distribution of mean catch of shrinp (kg/ hour) and cffort (hours) i in the shrimp fishery in Denmark Stralt nort
65°N in Dccernber 1993, based on logbooks from the Grecnland fishery.
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Figure 5a. Distribution of mean catch of shrinp (kg/hour) and effort (hours) in the shrimp fisheryin Denmark Strait south of

_ 65°N in January 1994, based on logbooks from the Greenland fishery.
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Figure 5a cont. Data from February 1994.



Figure 5a cont. Data from March 1994,
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Figure Sa cont. Data from April 1994.
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Figure Sa cont. Data from July 1994.
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Figure 5a cont. Data from September 1994.
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Figure 5b. Distribution of mean catch of shrinp (kg/hour) and effort (hours) in the shrimp fish
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Figure 6. Annual CPUE-indices calculated for shrimp > 8.5 g and

for total catch by 32 Greenland trawlers in Denmark Strait

- from 1987 to 1994.
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the multiplicative analysis in Table 9 (shrimp > 8.5 g).
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