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Introduction

In November 1993 Scientific Council recommended that shrimp in Div. 0A and Subarea 1 both north and south of 71°N
and in mshore areas be assessed as-a single stock. At its meeting in November 1994 it was concluded that due to lack of
catch rate and catch composition data in the inshore areas, it was most appropriate to review data from each of the three
areas separately. Hence STACFIS adviced a TAC of shrimp in all of NAFO Div. 0A and Subarea | to be set at 60,000
tons for the year 1595.

Two fleet components, named the offshore- and the small-vessel fleet exploit the stock. The separation is based on vessel
size. Vessels above 75 GRT belong, by definition, to the offshore fleet and are restricted to offshore areas and by quotas.
An exception from the "offshore-only* rule applies to eight 79 GRT vessels, which have a small quota in inshore areas.
Vessels below 75 GRT belong to the "small-vessel fleet” which are unrestricted by areas and quotas.

Since 1986 logbooks have been mandatory for all vessels above 50 GRT fishing in Greenland waters. Catch from vessels
below SO GRT can only be estimated from sales slips. Logbooks from the small-vessel fleet component between S0- and
75 GRT are considered incomplete until [990.

Trawlers above 75 GRT in 1994 reported a total catch in Subarea | of 44,448 tons including 1,712 tons taken in the
inshore areas. Catches of smaller vessels in 1994 are estimated to 27,359 tons, of which about 16,400 tons were taken
in the inshore area. This brought the total catch by Greenland vessels in 1994 up to 71,800 tons.

The reported catches by the offshore fleet in 1995 until October totalied 36,766 tons, of which 1,419 tons was taken
inshore. Catches by the small-vessel fleet amounted to 16,090 tons, of which 8,224 tons was taken inshore. This sums
to a preliminary total catch in 1995 of 51.707 tons which is at the same level as the 1994-catch in the same time period.

The present paper updates information on reported catch and effort of the two fleet components and the allocation of the
inshore/offshore catch for the years 1990-1993. Geographical distribution, standardized and unstandardized catch rates
and size composition of the commercial catches are also compared and presented.




Materials and methods

Based on compulsory weekly reporting to Greenland authorities by vessels above 75 GRT, total catch and number of
vessels in the shrimp fishery in NAFO Subarea 1 in 1994 and the first three quarters of 1995 were compiled by nation
and month.

Logbook data were analysed to show the spatial distribution of the fishery and the overall distribution of catches by year,
and of catch, effort and catch rates by month.

Total landings from vessels below 75 GRT was allocated to inshore/offshore areas, based on information from logbooks
and sales slips.

From 1990 and onward vessels with logbook was split out from the "landings"-database (contaiming sales slips data) and
analysed separately. Information from vessel logs on catch, effort and catch rates from the small-vessel fleet were
compiled in an inshore/offshore component. From the remaining part of the small-vessel fleet the catches in
inshore/offshore areas were estimated from the "landings”-database.

Logbook data from 33 Greenland trawlers from the offshore fleet were used in a multiplicative model (Carlsson & Lassen,
1991) to calculate standardized annual catch rate indices for the years 1987-1995 in Div. 1B and Div. 1CD. Indices were
calculated for total catch, and - to avoid the influence of unreported discard of smaller shrimp - for shrimp larger than 8.5
g (Carlsson & Lassen, 1991}

Catch and effort were aggregated by vessel, month, year and area (areas have been selected based on the distribution of
the commercial fishery (Siegstad et al., 1994). The analysis was carried out for Div. 1B and Div, 1CD separately due to
differences in seasonality.

All cells in the matrix with less than 10 hours of effort or with 10% or more of the catch not being sorted by shrimp size
were excluded to avoid the influence of cells with few hauls and non-sorted catch..

Significant interactions between vear-month, year-vessel, and vessel-month exist in the data but their contribution to the
variation is sinall in relation to that explained by the main effects (vessel, month, year). The final analysis were therefore
run with main effects only.

Size composition of shrimp catches by year were generated from samples from the commercial fishery (offshore fleet).
Samples taken by observers before processing were sorted by sexual charactenistics (MeCrary, 1971) and measured to
the nearest 0.1 mm carapace length. The data were then pooled in 0.5 mm length groups and adjusted by ratio of weight
to the number caught in the set. Numbers from all sets for the month were totalled and adjusted by weight to the monthly
catch reported in vessel logs. The numbers from all months were totalled and adjusted by weight to the total catch of the
year,

Annual length frequency distributions of total catches in Subarea 1 were analysed by modal analysis (Macdonald &
Pitcher, 1979) to isolate year classes and determine their proportions. The number of age compenents in the catch and
initial estimates of their mean lengths were based on the findings of Sarvard ef a/. (1994). The iterations were run with
all coeflicients of vanations held fixed at an value at 0.048 (Parsons & Veitch, 1991). An catch-at-age table was produces
by multiplying proportions and total number caught. Age specific indices of abundance were then produced by dividing
the numbers caught at age by the effort.

Results and Discussion

Catches and fishery of the Small-vessel fleet from 1990 to October 1995,

Table | shows the total landings of shrimp from the small-vessel fleet (<75 GRT) by year from 1990 to 1995 as calculated
from sales slips. The landing of shrimp has increased steadily from about 20,000 tons in 1990 to 27,000 tons in 1994.
Data from 1995 covers only the period January to August, but is at the same level as January-August landings in 1994.
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In relation to fishing pattern logbook data is considered to be more accurate than sales slips, for which reason vessel with
loghook is split out from the "landings”-database. From 1990 to 1995 aimost haif of the landings of shrimp from smaller
vessels is covered by logbooks information. An inshore/offshore allocation of catches is estimated for vessels with and
without logbooks (Table 1).

Figure | and table 1 show how catches are distributed between inshore and offshore areas and the proportion of
unidentified catch for the two vessels components. From 1990 onward data from vessels with logbooks show that 50 to
55% of the catches is from the inshore areas. For vessels with no logbook, data from sales slips identified a large
proportion of inshore catch - except from 1993 and 1994 where the inshore/offshore proportions were almost equal.
However, the proportion of unidentified sales slips has also increased to 60% of the catches in the same two years.

The catches in inshore areas were relatively stable during 1990-1995 and showed no shift in effort to offshore areas as
_ previously suggested in Anon. {1994) and by Andersen (1994). Table 2 shows the nominal catch by Greenland in Subarea
1, with distribution between inshore and offshore catches for 1990 to 1995,

* Table 3 show the catch and effort as reported in logbook from smaller vessels in inshore and offshore areas. A seasonality

is clearly evident as very little effort is spent in the inshore areas in February-April. At that time of the year the main effort
is allocated to the offshore areas. An opposite shift from the offshore to the inshore area is seen in late autumn.
Table 3 and figure 2 show the unstandardized catch rates by month for vessels < 75 GRT in the inshore and offshore areas
from 1990 to 1995. The catch rates fluctuated during the seasons in both offshore and inshore fishery. High catch rates
is seen every year in May in the inshore fishery, probably a reflection of that the areas has been maccessible because of
ice for a period. The overall catch rates seem stable in both the inshore and offshore areas.

Reported Catches from the offshore fleet 1994 - October 1995 _
Table 4-5 show catches and the number of reporting vessels in NAFO Subarea | by month and division in 1994 and 1995

as reported to Greenland authorities.

Total reported catch in 1994 was 44,448 tons, an increase from the 43,163 tons reported in 1993. The preliminary calch
figures for 1995 is at the same level as at the corresponding ﬁgures mn 1994, i.e. 36,766 tons. A total of 32 vessels
participated in the fishery in 1994 (table 5} and until October 1995 also 32 vessels have been registered. More than 80%
of the catches were confined to Div. 1B,C and D.

Geographical Distribution of the Greenland Fishery ‘
Figure 3 and 4 show the geographical distribution of the Greenland catches in 1994 and 1995 respectively as recorded

in vessel logs. As in previous years the fishery in 1994-95 were widespread over the fishing grounds along the coast. Most
catch was taken in the middle areai.e. Div. 1B, C and ID (>80%). The preliminary catch figures for 1995 do not suggest
any significant changes in the distribution of the fishery from 1994 to 1995 except indications of a continuation of earlier
years movement of the fishery southwards {fig. 3-4).

Figure 5 shows the monthly distribution of catch rates in 1994 and 1995 by statistical unit of 7.5' latitude and 15'
longitude. As in previous years ice prevented access to the northern fishing areas in the beginning of the year. The fishing
grounds north of 67°N were as in 1994 accessed in April - a month earlier than in 1993. '

Catch, Effort and Unstandardized CPUE from Vessel Logs

Annual catch, effort and mean catch rates based on logbooks from vessels above 50 GRT are given in table 6 and
graphically in figure 6.

In the nineties the annual ﬁshmg effort spent in SA 1 have been relative stable fluctuating around 165,000 hours. The
1995-level will be of the same order of magnitude but perhaps s little smaller as the preliminary figures of 1995 are about
12,000 hours short of the corresponding figures in 1994 (Siegstad & Carlsson, 1994). Catches have shown a slowly
increasing trend from about 45,000 tons in 1989 to almost 57,000 tons in 1994, The catches in 1995 have until October
reached the same level as at the same time in 1994, i.e. about 38,000 tons. As this was done with use of less effort catch
rate went up in 1995 compared to three previous years of stability, to the highest level since 1989. The introduction of
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twin trawling in 1995 contributed to this development as fishing with two trawls at a time almost doubles catch rate
- (Siegstad & Hvingel, 1995). However twin trawling in 1995 still only account for a 'small part of the total fishery and if
we eliminate their effect from the calculated catch rate to make it comparable to previous years, it only drops about Skglhr

With or without twin trawlers unstandardized CPUE are showing an upgoing trend m 1993,

Standardized CEUE ffom Greenland Vessel Logs
Results of the multiple regression analysis to standardize catch rates of both large shrimp (>8.5 g) and total catch (table

8-11 and figure 8-11) show that all main effects are highly significant (p<0.0001) and their combined effects explain 44-
48% of the variation in CPUE in Div. 1B and 1CD. All first-order interactions between the effects of year, month and
wvessel are also highly significant, suggesting that the effects of year on CPUE differs from month to month and from vessel
to vessel. The contribution of these interactions to the variability within the data set however are smali compared to that
of the main effects thus the basic model without interactions were considered a good description of the data,

The annual catch rate indices of large shrimp and total catch as calculated from the regression analysis are presented 1
figure 12. In Div. 1B the two almost parallel curves are showing a declining trend from a relatively high level in 1987.
From 1989 and on a more stable period starts only interrupted by a minor peak in 1993 which however was not
significantly different from the 1995 index (p>0.05). Stability remained between 1994 and 1995 (p>0.48 for both the
large-shrimp index and the all-shrimp mdex)

In Div. 1CD The large-shrimp index after an increase from 1987 to 1988 shows a slow but steadily decreasing trend over
the years. From 1994 to 1995 however the CPUE-index increases significantly at the 5% level (p=0,012). The index for
all shrimp confirmed this trend by also showing a significant increase from 1994 to 1995 (p=0.0001).

[.ength Distributions
Table 7 shows the number of samples taken and the number of individuals measured which form the basis of the analysis

of length frequency distributions in the commercial fishery 1991 to 1995.

In figure 13 the 1995 monthly length frequencies by Division is shown. Any seasonal or spatial trends are difficult to
worm out as the samples are not equally distributed along these variables. In Marts however an adequate number of
samples were available to cover most of the fishing grounds along the Greenland west coast (left pile of length frequency
distributions in figure 13).

In Marts 1995 Div. 1B apparently hosted the smailest catchable shrimps with a mean carapace length of 20.7mm. Males
dominated making up 74% of the catches.

Further south in Div. 1C the male component of the catches is reduced to 51% and the female peak also noticeable in Div.
1B here consist of larger shrimps. Thus mean size is also larger than in the more northerly Div. 1B i.e. 22.6mm.

In Div. 1D catches looked a little more like in Div. 1B with a big male component around 20mm but here females
compnse only 24% of the catches making the female peak almost absent in the overall length frequency distribution. Mean
size caught was calculated to 21.2mm.

In the southernmost Division adequately sampled, Div. 1E, the largest mean shrimp size of 23. 1mm was achieved. This
was primarily caused by absence of the smallest males in the catches making males peak at 21.5mm compared to around
20mm or less in the other Divisions in Marts. Males and females comprise exactly equal proportions of the length
distributions,

Modal analysis were applied to the annual length frequency distributions from 1991 to 1995 of the catches in SA 1 {figure
14). Estimated mean lengths (table 12) proved consistency over the years and agreed well with the findings in the previous
ageing study by Savard et al. (1994).

In the years 1991 to 1995 mean shrimp size caught in Subarea | declined 1.7mm from 23.4mm to 21.7mm (figure 14).
This was primarily caused by the left hand side of the length distributions below 20mm becoming larger as time went by.
This observation was confirmed in the calculated proportions of age 1 to 4 which in concert increased constantly from
6.5% in 1991 to 16.2% of the total catches in 1995 (table 12). In the same time period the calculated mean age of the
shrimp in the catches dropped from 6.2 to 5.9 years.

Catch rates for male shrimp have after a decrease from 1991 to 1993 increased to a maximum in 1995 while the female
catch rates showed more or less the opposite trend (figure 7)
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The estimated proportions caught at age (table 12) shows that the relative contribution of females in 1995 is the lowest
recorded in the last five years probably saying that the 1985 vear class now defintely has left the fishery. At the same time
year class 4 account for the largest proportion of the total catches measured (12.3%) indicating a very good 1991 year
class. The age specific catch rates (table 12) suggest that the 1991 year class is 50% better than the 1990 year class which
also seems to be a year class above average, and about 2 to 3 times larger than the 1987-1989 year classes, It is also
possible however that at change in the fishing pattern targeting smaller shrimp might produce the same effect but no
signals about this were left within our data on geographical distribution of the fishery.

. Thus the before mentioned decline in shrimp size may be caused by a combination of the large 1985 year class exiting
the fishery and incoming of a good 1991 year class.

The conclusions or suggestions above should be viewed in the context that the annual length frequency distributions,
although based on a huge amount of measured individuals, do not represent a complete coverage of the fishery in time
and space. ’

Conclusion

In broad outline the geographical mstnbution of the fishery in Subarea | in 1994 was maintained in 1995. A continuation

of earlier years movement southwards of the fishery is however indicated.

Landings of shrimp by the small-vessel fleet (<75 GRT) were estimated to about 27,000 tons in 1994 and is expected to

reach the same level in 1995, Stability in size of catches by the offshore fleet from 1994 to 1995 is also suggested i.e.

about 44,000 tons. This sums to a total catch by Greenland vessels of around 71,000 tons in 1994 and an expectation of

total catches at the same level in 1995, . 7

In the nineties the annual fishing effort spent in Subarea 1 have been relative stable around 165,000 hours. The 1995-level

will be of the same order of magnitude or perhaps 2 little smaller as the preliminary figures of 1995 are about 12,000
. hours short of the corresponding figures in 1994.

The catches of the small-vessel fleet in inshore areas were refatively stable during 1990-1995 and show no shift in effort

to offshore areas as previously suggested (NAFO, 1994; Andersen, 1994).

The overall unstandardized catch rates of the small-vessel fleet seems stable in both the inshore and offshore areas from
1990 to 1995. The introduction of twin trawling in 1995 biased the overall unstandardized CPUE for the vessels above
30 GRT upwards, but even without these sets in the calculation the unstandardized CPUE went up from 1994 to 1995
to the highest level since 1989.

The decline in the standardized large-shrimp CPUE'S from 1993 to 1994 may be explained by the 1985 year class
contributing considerably less to the fishery and comparatively lesser strength of the 1986, 1987 and 1988 year classes
as also noted by Parsons & Veitch (1994).

From 1994 to 1995 the standardized CPUE's of Div. 1B show stability whlle those of Div, 1CD increases. This i Increase
was also shown in the unstandardised CPUE of all of Subarea 1. Increase in male shrimp abundance seems to be the main
cause of the improved catch rates. Especially age 4 shrimp is strongly represented in the catches compared to previous
years which may indicate incoming of a strong 1991 year class. Also the 1990 year class strength seems above average.
With the 1985 year class practically out of the fishery the 1996 shrimp catches will depend on the strengths of the 1988-
1991 year classes (this years age 4 to 7) Except for age 7 these age groups all showed increase in catch rate from 1994
to 1995.
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Table 1. Total catches (tons) by the small-vessel fleet (<75 GRT) by vessels with mandatory logbooks and vessels <50
GRT without (+Hlog/-log; figure in brackets equals the number of vessels with logbooks). Allocation to the inshore/offshore
areas are shown as calculated from the loghooks and weighted up to total catch (1995 incomplete).

Offshore Inshore
Lendings . Unidenti- Offshore Inshore (weighted) | (weighted)
Year (total) |+log/-log | Off-shore | In-shore fied Landings | (Weighted) | (weighted) total total
1990 | 20426 |+log (16} | 3151 | 3518 | 1021 7690 3633 4057
-log 1282 7463 3991 12736 3006 9730 6639 13787
1991 | 23943 iHlog (15) | 3521 | 4852 | 1795 | 10168 4276 5892
-log 1177 6317 6281 13775 2990 10785 7266 16677
1992 25789 |+log (16) 3676 5952 1209 10837 4138 6699
-log 1357 6271 T305 14952 3101 11851 7239 18530
1993 26651 (+log (19) 5278 6290 1179 12738 5812 6926
-log 2693 2565 8635 13913 5075 8838 10887 15764
1994 27359 |+og (17) 5215 6750 638 12653 5515 7138
-log 2672 3149 8885 14706 5438 9268 10933 16406
1993 16090 |+log (15) 3487 3544 513 7544 3741 3803
-log 1483 | 2620 | 4443 | 8546 4125 4421 7866 8224




Table 2. Nominal catches by Greenland in Subarea 1, 1950 to September 1995. The distribution off caiches in an
inshore/offshore component as well as for vessels >75 GRT and vessels <75 GRT is shown. (Due to weighting to the
nominal catches (lower table) minor discrepancies to absolute nominal catches might occur). *preliminary figures.

1990 1991 1992 1993 © 1994% 1995*
SAl Offshore 49478 52652 58676 52493 §3693 - 43212
SAl Inshore 13630 16238 20594 17843 18118 9643
Nominal ¢atches 63108 68910 79270 70336 71811 52855
Vessel > 75 GRT )
Offahore 42915 45568 51425 41393 42740 35347
Inshore 0 0 2012 1770 1712 1419
Vessel < 75 GRT
Offsore 6639 7266 7239 . 10887 10953 T866
Inshore 13787 16677 18550 15764 16406 8224

Table 3. Catch (tons), effort ¢(hr) and unstandardized CPUE (kg/hr) from the small-vessel fleet by year and month as
allocated to the inshore/offshore area (1995 incomplete).

Catch(t) by month/year from smaller vessel logbooks inshore/offshore

Month 1 2 3 4 5 6 7 8 E 10 11 12 [Total
1950  Inshore - 230 121 140 208] 2367 335] 409 201 448 478 317 199 3520
Offshore 183 137| 228| 276| 423 487 430 515 200 68 119 90 3153
1991  Inshore 227 89 76 55| 3820 459 460| 580] 630 706] 721 467| 4852
Offshore 154 306] 361 509 445| 452 622| 235 80 44| 134 130 3522
1992  .Inshore 474 5 28| 136 552] 861 434 670 675 OS19( 38%| 360| 5503
Offshore 161 260 565 S517| 389 394 535 167| 153 142] 133] 271 3687
1993  Inshore 117 86 10 25| 514| 896| 654 S98| 942 1038 924 488 6292
Offshore 332] 4137 343| 739 891| 625 832 420| 151| 178] - 125] 233} 5282
1994  Inshore 386, 167, 126] 558 el17] 649) T01| 786! 849 904 613) 396] 6752
Offshore 424| 468| 417 515: 588 480) 6737 350 485| 366| 311| 138 5215
1995  Inshore 292] 171] 153| 566] 7401 S747 477 363 209 3545
Offshore 2811 401 609| 431 222 424| 475 555 91 3489
Effort(hrs) by month/vear from smaller vessel logbooks inshore/offshore
Month 1 2 3| 4 ] 6 7 8 9 10 11 12 |Total
1990 Inshore 13| 569 623 677 659] 1609 1582 751} 1471 1674 1376 623 12327
Offshore 615 509| 734| 837 1331| 1725| 1477| 17501 730f 308 466| 274 10756
1991 Inshore 914 438| 425 202| 852| 1693 1924] 2208' 2462 2739 2801 1599| 18257

. Offshore 757 1394 1624 1845] 1731] 1429] 2144| 1070) 382] 192| 595 423]| 13586

1992 Inshore 1588 33( 142|311 1671 2486( 1722| 2425; 2418 3489( 3052| 1308| 20645
Offshore 654| 1535 1898 1698] 1260| 1228| 1905 752] 655] 477| 495 993 13550

1993 Inshore 262| 276 58; 150| 1408| 2617 1822| 2165| 3068| 3724 3345 1860| 20735
Offshore 1597 1473| 1061| 2031| 3152| 1964| 2569| 1350 553} 628 419 912| 17709

1594  Inshore 1611 768 567| 1187| 1845 2461( 2434 2639 2751} 3426 2922 1951 24582
Offshore 1706| 1980] 1870) 1520 2094] 1622| 2173| 1011| 1807 1491| 1167| 627] 19068

1995  lnshore 1411 891 8747 1010 2693 2361| 1655| 1277| 889 13061

Offshore 1212 L518| 1686] 1061 "783| 1217| 1486 1380| 438 10781 "
CPUE (kg/hrs) by month/year from smaller vessel logbooks inshore/offshore
Month 1 2 3 4 5 6 7 8 9 10 11 12
© 1990  Inshore 323| 213 225 307) 358 332 258 268 3051 284| 230| 319

Offshore 296| 268/ 307] 330 -318| 282{ 291] 295 275 220| 256/ 327

1991  Inshore 248y 202 179] 271 449 271 239 263 256 258] 257] 292
Offshore 204| 219 2220 276 257 36| 290| 219 210 226] 310} 307

1992 . Inshore 2990 153] 199 438| 330 346] 252] 276 279 263 275] 275
Offshore 246] 170 298| 304| 308 321 281| 222 233 297 268/ 273

1993 Inshore 445! 312| 176] 168| 365 245 359 276 307 279] 276! 262
Offshore 208 280 323 364| 283 318] 324 311| 272 284| 298| 255

1994 Inshore 239 218 222| 470] 334] 264] 288/ 295 309 2064 210 203
Offshore 249) 237 223 339) 281} 296] 310 3461 268 246| 266| 220

1995 Inshore 207 192 175 561 275 243 288| 284 235

Offshore 232 264 361] 406 283) 348 320) 402} 206
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Table 4. Catches of shrimp (tons) by division and month in NAFO Subarea 1 in 1994 and 1995 until October, as reported
to the Greenland authorities by vessels above 75 GRT. Only Greenland vessels participated in the fishery.

Year 1994

Area Jw Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
1AN 0 0 0 0 0 0 1 0 361 460 5 0 | 837
1AS ] 0 0 0 ] 30 5 174 329 390 138 32 | 1148
1B 510 107 529 707 828 1125 1393 1795 3232 3101 1801 516 | 15644
1C . 519 671 2005 1308 1067 1214 1083 405 69 30 389 516 | 9276
1D 799 599 975 1207 1498 898 1120 996 380 452 1302 987 | 11213
1E 86 322 497 387 568 53 451 691 231 369 361 372 | 4388
1F 120 107 156 312 173 32 237 89 280 87 154 155 1942
Total 2034 1806 4162 3921 4134 3352 4300 4150 4882 4889 4240 2578 | 44448
Year 1995 )
Area Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
1AN ] 0 0 0 1 0 0 200 36 32 - - 269
1AS 0 0 o 0 0 0 3 79 105 183 - - 370
1B 393 460 634 1681 730 109t 752 2377 1235 756 - - 1 10109
ic 428 717 1182 1763 1319 590 1183 531 485 129 - -1 8327
1D 972 1229 1054 1442 1742 1387 1299 671 1247 529 - - {11572
IE 102 452 775 497 798 261 553 398 558 303 - - | 4697
iF 227 122 236 18 122 1 83 414 164 35 - - | 1422
Total | 2122 2980 3881 5401 4712 3330 3873 4670 3830 1967 - - | 36766

Table S. Number of vessels in the shrimp fishery by division and month in NAFO Subarea 1 in 1994 and 1995 until
October, as reported to the Greenland authorities by vessels above 75 GRT. Only Greenland vessels participated in the

fishery.

Year 1994
Area Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
1AN 0 0 0 0 0 0 1 0 7 6 2 0 o
1AS 0 0 0 0 o 1 2 5 8 7 7 1 16
1B 9 9 18 16 20 18 18 24 24 22 25 17 31
1C 18 13 25 23 21 16 20 17 ) 6 15 17 31
1D 17 14 23 21 23 15 21 15 6 4 15 18 30
1E 4 7 13 11 11 i G 7 3 4 6 7 22
1F 4 3 4 7 6 1 3 6 4 3 4 7 15
32
Year 1995
Area Jan Feb Mar Apr May Jun Ju Aug  Sep Oct Nov Dec | Total
1AN 0 0 0 0 1 0 1 3 2 1 - - 5
1AS 0 0 0 0 0 0 2 5 3 4 - - 10
1B 10 12 15 29 21 19 11 19 20 13 - - 33
1C 13 18 21 24 22 16 19 10 15 6 - - 32
1D 15 18 24 23 22 18 16 9 19 14 - - 3t
1E 4 13 13 13 11 8 8 7 7 4 - - 24
IF 6 5 8 2 3 1 2 1 6 3 - - 15
33




Table 6. Annual catch, effort and unstandardized catch rate based on 1

1989 to October 1995.

nformation from Greenland vessel logs.in the years

Catch

1989 1990 1991 1992 1993 1994 1995
Area Tons %]| Tons %! Tons %] Tons %| Tons %} Tons %| Tons %
1A 102908 226 7838 157 T8N 149| 9471 166 4889 89 4712 8.3 1750 4.6
1B 21053  46.3| 19369 38.9| 20485 38.8| 19090 33.6| 23382 42.4| 21705  38.1 11156 293
1C 7954 17.5) 14570 29.2| 11723  22.2| 11618 20.4| 10184 18.5 10293 18.1] 8205 21.5
iD - 5888 129 7765 15.6] 12175  23.1| 13493 237 11727  21.3| 1288} 226 10928 287
1E 0 0.0 0 0.0 380 07| 2859 50| 2905 $3| 4702 831 3828 100
1F 302 0.7 298 0.6 150 03 365 0.6 2078 38 2679 47 2224 58
Total | 45495 100.0( 49840 100.0| 52784 100.0] 56896 100.0| 55165 100.07 56972 100.0; 38091 100.0
Effort . .

1989 1990 199] 1992 1993 1994 1995
Area Hours %| Hours %) Hours %| Hours %)| Hours %| Hours %| Hours %
1A 37530  27.3| 33472 20.6] 28248  16.2 35410 21.2] 17998 11.1[ 18458 11.1{ 6321 6.4
1B 60502  44.0| 61383 377 68514 394 54619 327 64386 39.8| 66202 39.9| 35989 36.5
1C 23153 16.8| 42939 26.4| 39385 22,7 34351 20.6]) 32347 20.0 32268 19.5] 21637 220
1D | 12928 94| 22762 14.0| 36170 20.8| 36526 21.8| 34787 21.5| 33708 20.3| 24005 244
1E 2. 00 0 0.0 564 0.3] 534 32| 6360 39 7869 4.7 6492 6.6
IF 3363 24 2223 14 962 0.6] 924 0.6{ 5958 3.7 7304 44| 4116 4.2
Total |137478 100.0(162779 100.0|173843 100.0|167214 100.0|161836 100.0|165809 100.0| 98560 100.0
CPUE

1989 1990 1991 o 1992 . 1993 1994 1995
Area kg/hr %; kg/hr %| kg/hr %| kg/hr %| kg/hr %| kg/hr %| keg/hr %
1A 27439 82.9]234.17 76.5|278.64 91.8| 26747 786(271.64 79725528 743|27685 Tl.6
1B 34797 105231554 103.1| 298,99  98.5| 34951 102.7| 363.15 106.5] 32786 95.4| 30998 80.2
1C 34354 103.8/ 33932 110829765 980|33782 993|31484 924|31898 928|379.21 93.1
iD 45545 137.6;341.14 1114 3366 1109]36941 108.6(337.11 98.9| 382.13 111.2/ 45524 1178
1E 0 0.0 0 0.0/ 673.76 2219153499 157.2(456.76 134.0| 597.53 173.9{ 589.65 1526
1F 89801  27.1| 134.05 43.8[ 15593  51.4| 39502 116.1[ 34877 1023) 36679 106.7| 540.33 1398
Total | 330.93 306.18 303.63 340.26 340.87 343.6 386.48

Table 7. Number of biclogical samples (s} taken in the commercial shrimp fishery and actual number of individuals
measured (n) to examine size composition of the catches.

Year/ 1991 1992 1993 1994 1995
Month n s n s n S n s n s
1 0 448 1 0 0 12473 19 3781 g
2 0 0 0 16938 45 10078 17 0 0
3 0 4] 0 22948 40 6387 12 77198 146
4 0 0 0 0 0 12853 29 2898 5
5 [ 19139 45 0 0 11063 29 0 0
6 12181 24 (] 0 0 0 20495 49 11628 19
7 0 0 0 0 0 14156 28 4625 8
‘8 0 21992 55 4175 12 0 0|- -
9 75178 93 0 0 16251 30 14191 23 -
10 it] 0 0 1776 16 5121 10}- -
11 363} 9 13799 44 0 0 0 0]- -
12 9986 k! 0 0 0 0 13806 26i- -
Total 100976 160 55378 145 68088 143} 120623 242| 100130 186




T~

Table 8. Standardization of CPUE for total shrimp catches in Div. 1B: ANOVA table and parameter estimates (output
from the GLM procedure of the SAS-application). '

Value
33.22

Pr > F
0.0001

LNCPUE Mean
5.7629019

Pr > F
0.0001
0.0001
0.0001
0.0001

Value
38.50
47.40
10.74
19.87

Pr > F
0.0001
0.0001
0.0001
0.0001

Value
37.81
44,12
10.7%
19.87

Std Error of

Dependent Variable: LNCPUE
Sum ¢f Mean
Source oF Squares Square F
Model 55 290.00095426 5.27274462
Error 1966 312.00783781 0.15870185
Corrected Total 2021 50z2.,00879206
" R-Sguare C.V. Root MSE
0.481722 6.912733 0.3983740
Source DF Type I 55 Mean Square F
VESS a3 201.61633z216 6.10958582
YR ] 60.1731B622 7.52239828
MO . 11 1B.74406183 1.70400562
AREA 3 9.46137405 3.15379135
Source orF Type IT1 S§ Mean Square F
VESS 33 186.94927711 5.968159291
YR 8 56.013565477 7.00170685
MO . 11 18.77047817 1.70640Q711
AREA 3 9.46137405 3.15379135
. T for HO: Pr > |T|
Parameter Estimate Parameter=4
INTERCEPT 5.274155245 B 68.16 0.0001
VESS QUIN 0.494122214 B 6.47 0.00C1
QUIQ 0.7923111683 B 10.29 0.0001
CUKV 1.286196666 B 14.04 0.0001
QUGN 0.556236374 B 7,47 0.0001
ouUon 0.199776754 B Z.55 0.011¢
oUPJ 0.564295457 B 7.26 0.0001
CUTM 0.461466043 B 6.34 . 0.0001
CUWH 0.328793642 B 4.28 0.0001
CUYM 0.448535870 B 6.46 0.0001
ovuG -0.298000280 B ~2.93 0.0034
OWDV 0.340303477 B 5.05 0.0001
OWGG 1.072325537 B 12.06 0.0001
CWLG 0.093607325 B 1.08 0.2805
OWEQ 0.002652706 B 0.03 0,9727
OWQU 1.1001348310 B 14.73 0,0001
OWSH 0.233111906 B 2.26 0.0237
OWUD 0.395617730 B 5.71 0.0001
OWUg 0.314203886 B 4.43 0.0001
OWVM 0.181211601 B Z2.10 0.0355
COWwW P 0.905802779 B 12.88 0.0001
OXSY -0.119666315 B -1.48 0.1390
OYAD ~0.152006118 B ~1.99 0.0472
OYBZ 0.615992147 B 7.12 0.0001
OYCK 0.36270900Z2 B 4.73 0.0001
OYFF 0.488605482 B 10.62 0. 0001
OYFKK 0.454801890 B 6.09 0.0001
OYNR 0.246524096 B 3.63 0.0003
OYNS 0.4B2421200 8 6.20 0.0001
OYRK 0.678294876 B 10.46 0.0001
QYRT 0.556700460 B .99 ¢.0001
OYXT 0.696207930 B 8.88 0.0001
QZKO 0.989757875 B 12.863 0.0001
0731 0.111787470 B 1.41 G.1597
2202 0.000000000 B ' .
YR 87 0.559882468 B 10.64 0.0001
&8 0,106922259 B 2.386 0.0186
g9 -0.104258777 B -2.23 0.025%
50 -0.192420202 B -4.14 0.0001
L 91 -0.012167344 B -0.27 0.7893
a9z -(.001631553 B ~0.03 0.8726
93 =0.011794340 B ~0.22 U.B22Y
94 -0.031080209 B ~0.69 0.4875
95 0.000000000 B . .
MO 1 0.145124435 B -1.92 0.0552
2 -0.035204103 B ~0.38 0.7014
3 0.203057012 B 3.39 0.0007
4 0.201221447 B 4.2 0.06001
S -0.122273758 B ~2.82 0.0044
6 -0.066908276 B ~0.14 0.8722
7 -0.001398916 B ~0.03 G.9745
g ~0.127053341 B -2.91 0.0037
9 =0.111956762 B «2.47 0.0135
10 -0.097605383 B -2.09 0.0366
11 -0.079406401 B ~1.78 0.0752
12 0.000000000 B . .
AREA 3 0.2843139917 B 6.62 0.0001
4 0.006212433 B 0.25 0.8036
5 0.092971406 B 3.79 0.0002
5] B . .

Estimate

.07737653
.07637348
.07702081
. 09163450
.07445315
.07846568
07173606
.07281634
.076819%5
.06942355
.10158802
.08733028
.0B891168
.08670749
.07760387
07466731
.10301108
.06927460
.07092792
.0B612230
.07034463
.08084574
.07653511
. 08653503
. 07662990
.08363881
.07470368
L06797171
L.07785947
. 06485172
.073%68717
.07844343
.07834290
.07948819

.05263972
. 04540208
.04665289
L. 04644984
04553138
.04741990
.05%270278
. 04475216

.07564283
09180358
. 05993556
.04697695
.04334714
.042894350
04372272
. 04372680
04529616
L 04665730
.04461108

104298002
J02497771
02451663

0. 000000000



Table 9. Standardization of CPUE for large shrimp (>8.5g) in Div. 1B: ANOVA table and parameter estimates (output

from the GLM procedure of the SAS-application).

Dependent Variable: LNCPUE
' . sum of Mean
Source Dr Squares Square F Value Pr > F
Model 54 349,27951977 | 6.46813926 28.07 0.0001
Error 1887 434 .80320684 0.23042035
Corrected Total 1941 784.08272661
R-Square C.V. Reot MSE LNCPUE Mean
0.445463 9.269587 0.4800212 5.1784531
Source DF Type I 88 Mean Square’ F Value pr > F
VESS az 181.33212578 5.66662893 24.5% 0.0001
YR 8§ 104.27964671 13.03495584 56,57 0.0001
MO 11 52.60609414 4.78237219 20.75 0.0001
AREA 3 11.06165314 3,68721771 16,00 0.0001
Source DF Type II1 S8 Mean Square F Value Pr » F
VESS 3z 178.1053973Z2 5.5657%367 24.15 0.0001
YR 8 105.09312216 13.136564027 57,01 0.0001
MO 11 54.04447790 4.91313435 z21.32 0.0001
AREA 3 11.06165314 3.68721771 16.00 - 0.0001
. T for HO: Pr > |T| Std Error of
Parameter Estimate Farameter=0 Estimate
INTERCEPT 4.,822681134 B 50.80 0.0001 0.09492735
VESS OUIN 0.318060867 B 3.41 0.0007 0.09327517
oUIQ 0,265407577 B 2.83 0.0047 0.09378929
QUKV 1.022436447 B 9,12 $.0001 0.11211206
oucQ 0.113334393 B 1.19 0.2330 0.09459027
oupJ 0.48440822¢6 B 5.12 0.0001 0.094€0987
OUTM ~0.401142942 B 4.52 ¢.0001 0.08873265
CUWH 0.,287012828 B 3.18 0.0015 0.09348425
QUYM 0.070475823 B 0.83 0.4064 (0.084865997
OVUG -0.556625389 B -4.45 0.06001 0.12517727
GWDV 0.185410878 B 2.2 0.0240 0.08205781
OWGG 0.793212492 B 7,35 0.0001 0.10787007
OWLD 0.206465413 B 1.94 0.0523 0.10632135
QWP -0.133391509 B -1.41 0.1583 0.02%450303
OWQU 0.853616611 B 9.39 0.0001 0.09084256
OWEH G.270315583 B 2.13 0,0335 0.12703706
CWUD 0.084369242 B 1.00 0.3183 0.0845208%6
OWuUJ -0.078032640 B -0.89 0.3711 0.087217446
OV 0.151146630 B 1.43 0.1524 0.10557177
OWW P 0.553298105h 8 6.45 0.0001 0.08576581
OX8Y -0.431049172 B -4.3 0.0001 0.10022311
OYAD -0.15%2397471 B ~-1.64 0.1006 0.09278032
OYBZ 0.613666519 B 5.94 0.0001 0.10424679
OYCK 0.122037783 B 1.30 0.1930 0.09370734
OYFF 0.563985757 B 5.55 0.0001 0.10168655
OYKK 0.427566031 B 4.68 0.0001 0.0%133105
OYNR 0.22B468664 B 2.75 0.0059 0.08233161
QYNS (0.314045500 B 3.31 0.0009 0.09477859
OYRK 0.323197630 B 4.07 0.0001 0.07933553
OYRT 0.59892456628 B 6.18 0.0001 0.09694714
OYXT 0.610386839 B 6,40 0.0001 0.09541391
0ZKO 0.715896647 B 7,51 0.0001 0.09528414
0Z31 -0.52682361% B -5.48 0.0001 0.0%613624
2277 0.000000000C B . . .
YR a7 5.807589%311 B 12.61 0.0001 0.06406319
B8 0.549373828 B 9,90 G.0001 0.05547444
8¢ 0.083119165 B 1.46 0.1433 0.05677289
a0 0.085065951 B 1.50 0.1340 0.05673706
91 0.041129640 B 0.74 0.4621 0.05592292
2 =-0.025635419 B ~0.44 - 0.6573 0.05778287
93 0.136717864 B Z.11 0.0346 0.06465474
94 -0.030599441 B -0.58 0.5752 0.05459883
95 0.000000000 B . [N .
MO 1 0.149900172 B 1.58 G.114% 0.09486688
2 -0.076765244 B ~0.65 0.5146 0.11778252
3 0,092324656 B 1.26 0.2086 0.07340474
4 0.274426834 B 4.68 0.0001 0.058019%86
5 -0.251560979 8 -4.69 0.0001 0.05368063
6 -0.313498506 B -5.89 0.0001 0.05319551
7 -0.175061404 B -3.24 9.0012 0.05408901
g -0.230063248 B -4.25 0.0001 0.05413455
g9 -0.303569%438 B -5.44 0.0001 0.055%77900
10 ~(0.03132391¢ B -0.54 0.5888 0.05734185
11 ~0.030922080 B -0.56 0.5746 0.05508592
: iz 0.000000000 B . . .
AREA 3 0.164769309 B Z2.98 0.0029 0.05526287
4 -0.010338457 B -0.34 0.7358 0.03063914
5 0.158624652 B 5.26 0.0001 0.03016076
6 0.000G00000 B . .




Table 10. Standardization of CPUE for total shrimp catches in Div. 1CD: ANOVA table and parameter estimates (output
from the GLM procedure of the SAS-application).

Dependent Variable: LNCPUE

sum of Mean
Source or Zguares Sguare £ Valus Pr > F
Model 54 - 289,98183575 5.37003400 35.33 0.0001
Error 2399 364.53534470 0.15201641
Corrected Total 2452 654.51718045
R-5quare C.V. Reot MSE LNCPUE Mean
0,443047 5.754993 0.38989249 5,7719%205
Source DF Type I 58 Mean Square [ Value Pr > F
VESS 33 238.64914489 7.231759227 47.57 0.0001
YR 8 12.23987998 1.52998500 10.086 0.0001
MO 11 37.81415804 3.43765073 22.61 0.0001
AREA 2 1.27865285 0.43932642 4.21 0.0150
Sourae Dy Type IIT 83 Mean Sguare F Value Pr » F
VESS 33 217.802294181 6,60309824 43.44 0.0001
YR 3 11.7z847014 1.46800877 9.64 0.0001
MO 11 38.314890943 3. 4bﬂ09:b9 2z.81 0.0001
AREA 2 1.27865285 N.683832642 4,21 0.0150C
T for HO: Fr > IT]| Std Errer of
Parameter Estimare Parameter=0 Estimate
INTERCEPT 5.,55813%586 B 72,23 0.0001 0.,07694723
VESS OUIN 0.226309845 B 3.06 0.0023 0.,07407004
QUIC 0.367033337 b - 4,33 0.0001 0.08475662
QUKV 0.944630115 B 11.70 0.0001 0.080738Z6
CUON 0.318980545 B 4.18 0.0001 0.07623102
QUOG -0.017435719 B ~0.21 0.832 0.,08250405
QUPJ 0.192777708 B 2.46 0.0138 0.07B21206
CUTM 0.250071532 B 3,40 0.0007 0.07383743
CUWH (0.186806696 B 2.49 0.0130 0.07512251
OUYM 0.126%82750 B 1.68 0.0%29 0.0752999¢%
oVUG ~0.2699704468 B =1.9z2 0.0544 0.14024663
QWD 0.074268157 B 1.02 0.3094 0.07304221
OWGG - D.REZ666403 B 11.16 0.0001 0.07910745
OWLO ~0.1914989%46 B -2.13 0.0334 0.08994602
OWEO ~0.211708250 R -Z.57 0.0104 0.08252384
QWOU 0.907190188 R 12.19 0.0G601 0.07444149
OWSH 0.213243781 & 2.35 0.0190 0.09087817
OWUD 0.1186574988 B 1.587 G.116% 0.0756609%
WUJ 0.100938292 B 1.27 G.2025 0.07917844
OWVM -0.114507541 B -1.23 g.2z02 0.09338095
COWW P 0.634196451 B B.63 0.0001 0,07344729
OX5Y -0.226927713 B ~2.71 3.0087 0.08351788
QYAQ -0.38%840236 B -4.68 0.0001 0.08262082
QYBZ 0.538942657 B 6.95 0.0001 0.07749204
QYCK 0.128551740 B 1.63 0.1023 0.07741849
QYFE 0.507301372 B 4.16 G.0001 0,121928152
QYWK 0.32478247749 B 4.51 - 0.0001 0.07707139
OYNR 0.105137170 B 1.41 0.158%1 0.07463835
QYNS 0.279102692 B 3.77 .0002 0.07384995
OYRK 0.370620801 B .12 0.0001 0.07241401
OYRT 0.2563 B 3.41 0. 0007 0.07527961
OYAT 0.601483546 B 7.50 0.0001 0.08021383
OZKQ 0.9266758455 B 12.22 G.0001 0.07585746
QOEST 0.18408969%% B 1.81 0.0711 0.09087496
2222 0.0460000000 B . . .
YR 87 -0.119888298 B -1.42 0.1569 0.08466036
B8 0.0B1447233 B 1.43 0.152¢0 0.05683502
B9 -0.000058801 B -0.00 0.5988 0.03505019
. 90 ~0.063614%29 B -1.88 0.0603 0.03384854
91 ~0.179333937 B -5.69 0.00601 0.031527z28 .
2z -0.140420095 B ~4.54 0.0001 0.03092811
a3 "0.1561794bh B -4.71 0.0001 0.03315455
94 -0.155622212 8 -5.05 0.0001 C.03072003
95 0.000000000 B . . .
MO 1 0.023129335 B 0.56 0.5773 0.G045089197
2 0.0739617080 B 1.72 0,08B55 0.04628435
3 0.1917956835 B 4.64 0.0001 0.04132000
4 0.118776624 B 3.05 0.0023 0.03898751
5 -0.134927922 8 -2.45 0.000¢ 0.03911095%5
6 0.1984926111 B 4.79 0.0001 0.04155483
7 0.189363479 B 4.66 0.0001 0.04060113
3 ~0.043622E881 B -1.00 0.31E9 0.04348772
2 -0.195154:201 B -3.96 0.0001 0.04930693
1a 0.090495874 B 1.55 G,1z02 0.05821887
11 0,115541359 8 2.47 0.0G128 0.04675022
12 0.3000040000 B . .
ARER 7 -0.036144221 8 -1.89 0.0¢905 0.02134457
3] -0.0581789836 B -Z.580 0.0038 0.02006059
9 0. 5600000000 B . .




Table 11. Standardization of CPUE for large shrimp (>8.5g) in Div. 1CD: ANOVA table and parameter estimates
(output rom the GLM procedure of the SAS-application).

Dependent Variable: LNCPUE
. : Sum of ‘Mean .
Source bE Squares Sguare F Value rr > F
Model 53 314.96077880 5.94265620 34.70 0.00C1
Error 2295 393.009239268 0.17124592
Corrected Total 2348 707.97017125
R-3quare C.V. Root M3g: LNCPUE Mean
©.444879 7.905231 0,4138187 5.2347455
Source DF Type I 53 Mean Square F Valius Pr > F
VESS 3z 201.16116470 5,.286288640 36.71 0.0001
YR 8 32.21214332 4.02651791 23.51 0.0001
Mo 11 71.27676397 6.47570582 37.84 0.0001
AREA 2 10,.31070657 5.15535328 30.10 0.0001
Scurce LEF Type III 33 Mean 3quare  F Value Pr » F
VESS 32 220.74583917 6.89830747 40.28 0.0001
YR g8 29.40620410 3.67577551 21.46 0.0001
MO 11 71.27011942 6.47910177 37.84 0.0001
AREA 2 10.31070657 5.15535328 306.10 0.6001
T for HO: br > |7} 5td Error of
Parameter Eatlmate Farameter=0 Estimate
INTERCEPT 4.822594556 8 58.70 0.0001 0.0821628%
VESS OUIN 0.215259268 B 2,72 0.0065 0.07902035
QUIG 0.132550745 B 1.47 0.1409 0.089%8161
QUK. 0.823385969 B 3,60 0.0001 0.08575914
[slifse] 0.037107043 B G.42 0.67356 0.08865233
oupd 0.176993241 B 2.13 0.0332 0.08305742
QUTM 0.265341778 B 3.39 J.0007 0.07815847
OUWH 0.185135875 B 2.33 0.0202 0.07562328
OUYM -0.044787695 B -0.56 0.5749 0.07983998
OoVuUG -0.52747643% B -3.54 0.0004 0.14%02479
OWDV 0.016526340 B 0.21 0.8313 0.07756266
CWGEG 0.679251453 B g.06 0.0001 0.08422686
OWLQ -0.007257830 B -0.08 0.9390 0.09618212
CWPQ -0.201441417 B -2.30 0.0216 0.08764611
OWQU 0.712730019 B 9.01 0. 0001 D.07313864
OWSH 0.271616zl2 B 2.81 0.0049 0.09648731
OWUD -0.027874172 B ~0.35 0.71292 U.08050106
OwWud -0.330341567 B -3.82 0.0001 0.08432233
OWVM -0.158178336 B -1.41 0.1599 ¢.09828583
O b 0.431500233 B 5.53 0.0001 0.07806782
QXS5Y -(0.445301805 B -4.95 0.0001 0.08936828
OYRQ -0.26514386% B -3.02 0.0026 0,.087724Q0
OYBZ 0.670632060 B 8.13 0.0001 0.08245662
QYK 0.0488678686 B .89 0.5533 0.08241039
OYFF 0.4737648B8% B 3.65 0.0003 0.123747148
OYKK 0.241440313 B 2.595 0.0032 0.0B8185151
QYNR 0.100823667 B 1.28 0.2024 0.079133192
QYNS | 0.200327046 B 2.54 0.0110 0.07873761
OYRK 0.232814462 B 3.0z2 0.0028 0.07702651
OYRT 0.399939610 B 3.00 0.0001 0.07994070
OYXT 0.55%9087286 B 6.55 0.6001 0.08541110
QZKQ 0.696059302 B B.66 0.Co01 0.08034579
OZST -0.926548908 B -9.81 0.00031 0.08845z210
L2272 0.000006000 B . C Lo
YR 87 0.046395890 B 0.53 0.5991 0.08824478
Sge 0,381063091 B 5.14 0.0001 0.08205801
89 0.251872184 B 5.92 0.0001 0.04256733
90 0.26273685%8 E 7.22 G.0001 2.03639596
21 0.065641025 B 1.94 '0.052 0.03383349
92 0.135670512 B 4.10 0.0001 0.03306621
93 0.176047153 B 4.74 0.0001 0.03589404
94 -0.083278050 B -2.62 0.0117 0.03302037
95 0.0000C0000 B . . .
MO 1 (.168234484 B 3.28 0.0007 0.04377997
2 0.184401884 B 2.60 0.0003 0.05116350
3 0.357707811 B 7.94 0.0001 0.04506273
4 0,.334149281 B 7.86 0.C001 0.04253390
3 -0,08891888B0 B -Z.09 0.0365 0.04248343
[ 0.00015951% B 0.00 0.9472 0.0450133%
7 0.165611101 B 3,75 0.0002 0.04411530
8 ~0.010048875 B -0.21 0.8315 0.04723004
9 =0.3052718E58 B -5.74 0.8001 0.05318311
16 0.066312237 B 1.04 G.2973 0.05360978
11 0.149528148 B 2.94 0.0033 0.05089734
1z 0.000000000 B . . .
AREA 7 0.0R2062070 B 3.54 0.0004 0.02316617
g ~-{Q. O76085*45 B -3.4%9 0.0005 0.02178433
9 2 . .

G.000G0ED00




Table 12. Mean length at age, calch at age in proportions and absolute numbers and unstandardized catch rates af age
as determined from commercial length frequency distributions in NAFO SA 1.

Mean Cpl. length (mm}

Year/Year class 1991 1992 - 1993 1994 1995
1 - - 98 10.3 9.4
2 134 12.3 132 12.5 12.6
3 16.2 154 15.0 14.3 15.3
4 18.1 18.0 17.5 17.1 17.3
5 20.9 205 19.5 19.3 19.3
6 225 228 216 216 212
7 247 254 249 248 242
8+ 272 219 273 26.6 264
Proportion of total catch
Year/Year class 1991 1992 1993 1994 1995
1 - - 0.002 0.002 0.002
2 0.004 0.003 0.012 0.023 0.006
3 0.012 0.018 0.031 0.024 0.031
4 0.049 0.078 0.066 0.095 0.123
5 0.197 0211 0.123 0.156 0217
6 0.303 0228 0.201 0259 0.252
7 0.295 0.414 0.497 0319 0.222
8+ 0.141 0.049 0.067 0.121 0.146
Number caught (millions)
Year/Year class 1991 1992 1993 1994 1995
1 - - 13 i4 - 10
2 31 20 78 166 30
3 93 120 201 174 155
4 381 518 428 695 617
5 1533 1402 798 1129 1088
6 2358 1515 . - 1304 1374 1264
7 229 2752 3225 2308 114
8+ 1097 326 435 876 732
Total 7783 6647 6488 - 7237 5016

Number caught per hour (unstandardized)

Year/Year class 1991 1992 1993 1994 1995
1 - - 80 &7 102
2 179 119 481 1004 305

3 537 715 1243 1047 1578

4 2194 3100 2640 4190. 6260

5 8820 8387 4931 6808 11044

. 6 13566 9063 8058 11304 12825

7 13208 16456 19925 13922 11298

8+ 6313 1948 2686 5281 7430

Total 44772 39748 40091 43644 50892
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without loghooks was calculated from information on sales slips
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Fig. 2. Unstandardized catch rates {kg/hr) of smaller vessels (<75 GRT) by momh in the inshore and offshore areas
from 1990 to October 1993,



72 a}{‘ a2

1994 Catch (t)
AS00 LI 1070 (3)

¥s00ti 900 (23)
®200 i 500 (74)
® 50t 200 (111)
@ 10t 50 (95)
G ot 10 (239)

T

68 N

NAFO1A

679N,

NAFO1B

o G5°N

66°N

PAS

Ny NAFO1C

“.|64°N

63°N

1
. Q)

< NAFO1D

Ny

61°N :.:.

60°N:

°w

k 54Lw 5_2

59°N:_ 603

50FW 487w,

QZMMAE 4

%4

N

—

Fig. 3. The geographical distribution of the Greenland catches in 1994 as recorded in vessel logs.



1995 Catch (t)

A0 1010 (1)
¥500til 900  (8)

®2001l 500 (61)
® 50t 200 (95)
® 10tl 50 (97)
O otl 10 (186)

NAFO1A

NAFO1B

165 °N

g
LY
Y
@\9-

60°

59°N 60W:

| sEwW

56

k&l

P

52°W

N\

Fig. 4. The geographical distribution of the Greenland catches in 1995 as recorded in vessel logs.



S

FO1B
FO1D

NAFO1A
NA
NAFO1C
NAI

1994 February CPUE

W _
cEEE @ 1)
o EEEE < T =4
% 22828 2 2 <
§ TE8RR < ] g
£ 2233

5 888

S 4000

RN

2 .

oo X N

Fig, 5. The geographical distribution of unstandardized catch rates accompﬁshed by Greenland offshore vessels
{(logbook data) by month from January 1994 to September 1995. Note the figure continueS on the following pages.



1% -

JLOIVN

di0dvN

YI04VN

{gg} DOE MO0 o
(92} 00s MOOE ©
{2} 008 1005 @
{€) 000LINCOS A
{9} 000Z 1M 000w
(Lt} SssSImooosm

3Ndo ydiey 661

| I

{£6) OOE MO ©
(68) 005 MO0E ©
(t5) 008 MODS @
{£) ©00LMOOS A
(9) olesmooolw

andd mdv 661

I T L

Continued. .,

Fig. 5.



20

(ec1) GOE Mo  o©
(8/) 005 MOE ©
(24} 008 1N0O0S @
(2) 00OLMOOS A
(¥)  0OFPHINOOOLW
ANdD sunr #e61l

1

{DE}) DOE MO Q
{#8) 005 MOOE &
{z1) o0B NOCS @
{1} 0ODLINOCE A
(1) O09ELMOSELW
ando Aen re61

g

ig. 5. Continued...



21

JLO3VN

> p

A=

8104¥YN

VIO3Jv¥N

{851} o0 mo  ©
{z6} 005 MOOE ©
{PZ) 008 HDOS @
{Z) cozemoos A
{20 ocoBrmooZLw
1) ozsmozsm

ANdo isnbny pe6L

I I

1

{zt) ooe Mo ©
{zet o00s MOOE ©
€z} o0g MCOS &
(€1} 00ZL MO0 A
{2} orzLmoozrw

anda Ainr v661

1 I

5. Continued...

Fig



22

J104VN

=
|
_

Soﬂz

|

T

(£ZL) ooe MO ©
(28) 005 MCOE ©
{9g) o008 M00S @&
(8} DOZLINOCS A
£ 006LINQOZIW

INdD 1890120 P66 L

S E—

T J—

{esh) 00E WO ©
{zg) 005 MOCE ©
(bc) 0OB MCOS ®
{9)  cOLLINCOS &
{#) 00SLilOOKLW

d9 1equiaides y66i

1 I

Continued...

ig. 5.

F



23

{€EF1) OCE MO O
{8g! 00§ Mmote ©
{31] 008 mMoos e

.
€1} 00SLN008 A
8)  o£gzmoDsLY

T AndY 1equesaq ve6l

N — H I

T

T

<]
B QLO4VN
ﬂk.
JLO4VN ,@\ .
Ty
a
-4
k]
]
LY
8103¥N 2
N
VIOJWN

NdD 19qWAAON v661

(EG1) O0E MO

o]

(s€) 00s mooE &
(1) 00g Moos @
() 000LMO0B A
{e) oS0LMCOOLY

T

ig. 5. Continued. ..



24

‘wilos "N, &5

& o«

L

| — ] —{ —-

LodvN

ol

<_,OJ_<Z

(t2) ooe Mo ©
{e€) 005 MOCE © -
(SZ) Cog MO0S @
(8) 00ZLIN008 A
Z) osszmocZiw

3NdD Aensqed 5661

T

L

L

{FG) 00E MO ©
{e€} 005 MOOE ©
(91} po8 MO0 @
(5) ©000LMODOS A
{z} oWEMO0LW

ando Aenuep S661

T

I I

Continued...

g. S.

i



25

[4 fﬁ'r

_

(¢6) 0OE MO ©
(68) 005 IMOOE @
(LS} CO8 1005

(01) OOELINDOE A
(€} OSLMOCELW

INdI 14dy 566l

——

(z8) ooe mo  ©
(6%) 005 MO0t ©
(82) oog MO0S @

(5} DoLLmooe &
(£) ossLmCOLLY

INd3T YoIeN 5661

O A S— |

5. Continued...

Fig.



26

il

|

{zz1) oo M0 O
{99) Qo5 MOoE ©
{Z¥! 008
¥} 00t
(9} oopzmoollw
(€)  osseeliooocE

3NdD eunr 5665

{241} o0E WO ©
{69) 005 IMOOE ©
{92) 008 MO0 &
(¢} oo INOCE A
() 0E9LIIO0LLW

aNdO Aol S661

- —

ig. S. Continued...



27

(e6)
(04)
(b¥)
[L74]
(g)

ooe Mo ©
005 NOOE ©
008 MO0S @
COEL NG0B A
IR FARRC NS J

andoisnbny cg6l

(p2) 0OE WD ©
(99) 00 MOOE ©
(¥€) 008 MOCS @
(48) QOLLINOOR A&
8} o0szmooLLw
(g} ogesmoosem

Indo Ainr se6i

[ I

Fig. 5. Continued...



G SRR MRS
1985 September CP

AT100411750 (1)
¥ 800611100 (4)
@ SO0l 800 (9}
© 3006l 500 (36}
O 0ul 300 (108)

Fig. 5. Continued. ..



- 29 -
200000 - 425
180000 + ’_J_F‘_‘_\H . .. 400
160000 -+ T : * ‘
= /,—” . T 375
% 140000 i
5 . L350
£ 120000 < U pemn e
-] A ,/ I
3 100000 F =~ P 4 325
5 80000 t T - 7 £ 300
T 60000 + - | _ ~
S W ‘ +275
40000 T g
£ 250
20000 + —o— Catch —+— Effort -2~ CPUE [
0 : : k ‘r — - 225
1989 1990 1991 1992 1993 1994 1995
Year

Fig. 6. Catch, effort and unstandardized CPUE by year in Subarea |, based on logbooks from the offshore Greenland

fleet (=75 GRT).

AR

55000
—a— Males
--& - Females
—a— Total

50000 +

43000 w.
——

—

\\\i‘

40000

356006 +

30000 T

MNimibers per hour

25000 4~

20000 ¥

" 15000

S T

L0000

199} 1992 1993

Fig, 7. Unstandardized catch rates (numbers)’hr) of male shrimp (age 1 to 6), female shrimp (age 7 and 8+) and total

© 1994

catch based on the proportions calculated in the modal analysis (see table 12).

1995

kg/hr




- 30 -

VariablesRLNCFUE .
Histogram

ﬁ BDXBlOt
1.15+*
10 a
T B |
B 15
ER I I j]
'l'iﬁklnkﬂt 43
A ERE R TR TR 79
.*1!*iiiﬁitihiiiitii* 97
R R R R R T 141 l
AR LR AR EE R R AR R R S 181 f————— +
AR E R SRR R R R R R NN 219 r
LA KR Ak AR R A R R Ak AR A AR A A F AR A A Ak A kA w A A Ak A A A 210 N
_0-OS{**t#*i*ki*titti*i**)iii*ﬁiii*ﬁtii*itiit* 198
e R T PR s R R N RN 225 il J I
R Y e S S S 2T ] 149 S P I
LR E RN AL TR 117
LAk EA A ARk ok kAR Ak 90
RAAAEREEAEE TS 65
Tk k ko k kR Kk * 58
LR Rk ke k 34
Thdkn s 21
ok F
Tas K 0
T k) g
—1,254** 7 0
Pt it T T SN SRS SUPRTAS SHUSPAY GRS S
* may represent up to 5 counts
Normal Probability Plot .
1.15+ *
*
s kg
* ok A
LEE S ]
v Ak
XA
ok
I E]
EEER]
% k%
w R
-0.054 [T 2
AR R
* Rk
* ko
*hkw
wEx
LEX
R
R A
o
ok
*
-1.25+*
et Sl e et Tt T PR
-2 -1 0 +1 +2

Fig. 8. Histogram box and probit plot of the residuals from the multiplicative analysis in table 8.
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