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Abstract

The shrimp stock off West Greenland is distributed to NAFO Div. OA and Subarea 1 inshore and offshore and the entire
shrimp stock is assessed asa single population. Two offshore fleet components, one from Canada and one from Greenland
participated in the fishery.

This paper presents the preliminary assessment of the shrimp resourcein Davis Strait by summarising and interpreting
datafrom the Greenland and the Canadian fishery and the Greenland research vessel surveys. No analytical assessmentis
available and fishing mortality is unknown. Evaluation of the status of the stock is based on interpretation of commercial
fishery data (catch, effort and standardized catch rates), research survey indices and biologica data. The indices of stock
sizes showsthat both the recruitment and SSB estimatesin 2000 are the highest observed. In addition the stock appearsto
be well represented by a broad range of size groups.

1 INTRODUCTION

The shrimp stock off West Greenland is distributed to NAFO Div.0A and Subarea 1 and the entire shrimp stock is
assessed as a single population. The Greenland fishery exploits the stock in Subarea 1 (Div. 1A to 1F) in offshore and
inshore areas (primarily Disko Bay). The Canadian fishery has been restricted to Div. OA since 1981 (Fig. 1). The
Scientific Council recommended at its 1999 November meeting that catches in Subareas 0 and 1 in 2000 should
not exceed 65 000 tons, based on the observed stability in the stock at recent catches of approximately 65 000 tons.

Two offshore fleet components, one from Canada and one from Greenland participated in the fishery. The offshorefleet
has been restricted by areas and quotas since 1977. Aninshore small-vessel Greenland fleet was unrestricted by areasand
quotasuntil January 1997, where quotaregul ation wasimposed. The Canadian fishery in Div. OA isregulated by aquota
based on 17% of the advised TAC of the offshore area. Canada set the effective TAC for 2000 to 7.650 tonsin Div. 0OA
and Greenland set the effective TAC to atotal of 71.000 tons (40.109 tons to the offshore fleet and 30.891 tons to the
small-vessel fleet).

2. COMMERCIAL FISHERY (SCR Doc. 00/81)
2.1. History of the Fishery

The nominal catch of shrimp in the offshor e ar eas of Subarea 1 and the adjacent part of Subarea O (Div. OA) increased
from lessthan 1 000 tons before 1972 to almost 43 000 tonsin 1976. Catches fluctuated thereafter and stabilized around
alevel of 54 000 tons during 1985-88, then increased to about 66 000 tonsin 1992 and decreased thereafter to about 56
000 tons in 1998. Total catch in the offshore areas for 1999 increased again to 59 500 tons and catches in 2000 is
projected to be at the same level. The Canadian fishery in Div. OA amounted to about 2 500 tonsin 1995 and 1996,
declined to under 1 000 tonsin 1997 and 1998. 2 500 tons has been reported in 1999 and 2500 is reported up to October
2000 (Table 1).



Until 1988, the fishing groundsin Div. 1B have been the most important. Since then, a southward shift in the offshore
fishery hastaken place, and from 1990 catchesin Div. 1C and 1D have exceeded those from Div. 1B. At the end of the
1980s, exploitation began in Div. 1E and 1F, and catchesfrom these areas now account for about 20% of the total catch.
The distribution of the fishery has not changed since 1996 (Fig. 3).

The West Greenland inshor e shrimp fishery was relatively stable from 1972 to 1987 with estimated catches of 7 000-
8 000 tons annually (except for 10 000 tonsin 1974). Inshore catchesin recent years haveincreased to over 20 500 tons
in 1992, but decreased to 9 515 tonsin 1998. I nshore catchesin 1999 increased againto 17 000 tonsand preliminary data
for 2000 (January-October) suggest catches at the same level as in 1999. During the 1990s inshore catches have
accounted for about 25% of the total catch in Subarea 1.

In Subarea 1 fishery takes placein al months. In general the monthly amount of shrimp caught tracks a dome shaped
curve over the year with a maximum in June-July of about 8000 tons. In some years (1991-1994) a second maximum
occur in October. In Div. 0A the fishery usually begins in late June - early July and continues into late November.
However, most of the catch and effort occurs in August-October.

2.2. Trendsin fishing effort and CPUE

Catch and effort data from the shrimp fishery were available from fishing records from Canadian vesselsin Div. OA and
from Greenland logbooks for Subarea 1. Twin trawls introduced in 1995 on several Greenland trawlers have been
accounted for in analyses of effort data using afactor 2 as amultiplier for recorded effort by vessels using twin trawl.
CPUE data from Greenland fishing vessels fishing in Subarea 1 and Canadian vessels fishing in Div. OA were used in
multiplicative model sto cal culate standardised annual catch rateindices. One unified time series covering 1976-2000 was
calculated by the methods described in Hvingel et al. (in press).

A standardized catch rate (CPUE) index (Table 2, Fig. 2.C) was presented. CPUE datafrom Greenland vesselsfishing
in Subarea 1 and Canadian vesselsfishing in Div. OA were used in multiplicative modelsto calculate annual catch rate
indices. One unified time series covering 1976-2000 was calculated. All fleetsincluded in the analysis mainly expl oit
shrimp greater than 16 mm carapace length. The CPUE indices are therefore indicative of the older male and thefemale
stock combined.

The standardized CPUE series showed a dlightly increasing trend in the 1990s. The projected 2000 value marks the
highest value of continuously increasing trend since the early-1990s.

From 1975 until 1984 annual unstandardised effort showed a dightly increasing trend from about 75.000 hrsto about
93.000 hrs(Fig. 2B). Inthe subsequent years a considerabl e enlargement of the offshore fleet took place and effort went
up by almost afactor three reaching 250.000 hrsin 1991-1992. Hereafter unstandardised effort has decreased asaresult
of management measures, reduced activity in Div. OA and a general increased fishing efficiency of the participating
vessels. The increase in unstandardised effort from 1996 to 1997 is caused by the addition of logbooks from vessels
below 50 tons to the database (new logbook system). In 1999 about 170.000 trawling hrs were registered and
preliminary data suggest that the year 2000 Figure will of the same magnitude size.

The standardised effort (Fig. 2B) may be considered a proxy for harvest rate. The course of the weight based
standardised effort time seriesisin good agreement with the unstandardised (Fig. 2B). Since 1992, when it reached its
highest value asyet, standardised effort has decreased by about 40%. A corresponding effort index based on number of
individuals (Fig. 2B) showed a similar decreasing trend of the 1990s however the reduction was lessi.e. about 25%.

2.3. By-catch and discard

Logbook from the Greenland fleet reports on landed by-catch of Pandalus montagui, discards of shrimp and fish during
the years 1987-2000 (Table 3). The reported discard of shrimp has remained lessthan 1 % of total catch throughout the
period. Therecorded discard of fish has shown increasing trend from about 1 to 3% of total catchintheyears 1987-1998.
A negligible quantity of fish discarded is registered for 1999 and 2000.



24. Spatial distribution of the fishery

A substantial changein therelativeimportance of the different areasisindicated in Subarea 1. Since the mid-1970suntil
the early-1980s Div. 1A+1B have been the far most important areas of thisshrimp fishery. Div. 1C and OA received some
attention but almost no effort was allocated to Div. 1D, 1E and 1F. Since then the fishery has gradually expanded
southward to include al so these three southern most Divisions in Subarea 1. The southward expansion/di splacement of
the offshore fishery since the late-1980s is al so indicated by the mean latitude of effort allocation shownin Fig. 3. The
preliminary datafor 2000 do not suggest any significant changes in the distribution of the fishery in Subarea 1 and Div.
0A from 1999 to 2000.

25. Catch composition

Length frequency distributions obtained by observerswere available from the commercial fishery in Subareal and Div.
OA during the 1991-2000 period (Fig. 6, Table 4).

The male proportion of the catch in numbers has increased during the 1990s. (Table 4). This devel opment was also
reflected by the calculated mean shrimp size caught, which in Subarea 1 has declined by 3.1 mm cpl. since 1991
corresponding to amean individual weight reduction of about 25% (Fig. 5). Mean shrimp size caught in the Canadian
fishery in Div. OA showed a corresponding declining trend since 1981. Part of this development may be due to better
market prices for small shrimp aong with a thorough restructuring of the Greenland offshore fleet during this time
period leaving most vessels with enough gquota to make high-grading less profitable.

The standardised catch ratesindicate increasing abundance of males (Fig. 4) while abundance indices of females have
stayed more or less at the same level throughout the 1990s. However, these results may be bias by the change in
targeting strategy.

Like the previous years catches the LFD of 2000 shows good representation of all sizes.
3. RESEARCH SURVEY DATA (SCR Doc 00/77)
31 Biomass Estimate

Stratified-random trawl surveys have been conducted from 1988 in offshore areas (Subarea 1 + Div. 0A) and from 1991
in inshore Subarea 1 (Fig. 7). Since 1992, the survey extended further to the south in Div. 1F compared to the survey
coveragein 1988 to 1991. In 1994-97, the survey was carried out as a two-phase survey alocating extra haulsto strata
with high shrimp densities to reduce the variance of the biomass estimates.

The design of the survey and the analysis of the resulting data were reviewed in 1998 and 1999 and some changes were
suggested. Among those that could modify the design and executions of the survey were a) shorten the tows; b) use
buffered random sampling to choose traw! stations; c) fix the location of some stations from year to year; d) review the
allocation of stations. Most of these suggestions were simultaneously implemented in the 1999 and 2000 survey. To
study the stability of the stock distribution and assess the performance of a fixed-station design relative to that of
resampling about 50 % of the stations from the surveys in 1998 and 1999, randomly chosen, were repeated as fixed
stations in the surveysin 1999 and 2000, respectively. The remainder of the stations was re-selected, using the above-
mentioned buffer zone method, and using the fixed stations as aready chosen stations. The survey design has been
evaluated and adjusted in the later years in order to reduce the sampling variation and to study and optimize the
performance of the sampling.

During the period of stratified random surveysin the offshore areas of shrimp distribution the biomass estimates have
indicated a good stability until 1998 around alevel of 250 thousand tons, apart from somewhat lower valuesin 1991,
1995 and 1997 (Fig. 8). From 1998 a significant increase is observed with record high biomassin 2000 of 350 thousand
tons. Large variationsfrom year to year both geographically and over depth zones are observed and may suggest that the
stock is highly migratory. Some areas account for alarge proportion of the variances of the estimated biomasses.

The biomass in 2000 had a fairly normal distribution with traditional high densities in the deeps south of the shallow



banks along the coast, especially in Sukkertoppen and Hol steinsborg Deeps (around 64°30'N and 66°30'N, respectively)
and in Disko Bay. The Disko Bay area has the longest history of commercial fishery for shrimp in Greenland, as it
developed in the early-1950s. When the trawl survey first included this area a biomass of around 50 thousand tons was
estimated, corresponding to 29 % of the biomass for the total survey area at that time. The estimates through the
following years (1991-97) were fairly stable, followed by an increase to the record high estimate of about 84 thousand
tonsin 2000 (24% of the total).

3.2. Demographic structure

Estimated total numbers and total biomass of shrimp in the survey area (including both inshore and offshore areas, but
excluding region S) from 1988 to 2000 are given in Table 6 and Table 7, respectively. Total number of shrimp in 2000
was higher than all other years, and numbers of both male and female are the highest on record.

Overal length distributionsfor the offshore survey areafrom 1988-2000 are shown in Fig. 11aand 11b, and for theinshore
survey areafrom 1991-2000 in Fig. 12aand 12b. The overdl length-frequency distributions for the offshore areain 2000
show anumber of distinct malemodes (at 9, 15, 19-20 and 22 mm CL), amode of primiparousfemalesat 24.5 mm CL and
one of multiparous females at 26.5 mm CL. As in 1999 the presence of severa male groups is promising in terms of
recruitment to the female group in coming years.

Theoverall length-frequency distribution for theinshore areain 2000 show similar male and femalemodesasin the offshore
areas, however asin earlier yearswith higher proportion of smaller males. Different fromall other yearsinthe survey series
primiparous femalesin 2000 form a distinct mode (or two modes) in the inshore distribution, indicating that at least some
spawning istaking place at alater time than usual (primiparous females are here defined as pre-first-spawning females and
have been amost absent in the inshore area, because the survey here traditionally and also in 2000 is undertaken at atime
when most spawning normally has taken place).

Inspection of overall length-frequencies by the deviation method and a preliminary modal analysis of offshore and inshore
length distributionsindicate a change between 1997 and 1998 to faster growth. At the sametime age at sex reversal appears
to have changed from six yearsto five years.

Total number of shrimp in 2000 is at the highest level found in the survey series, accounting for both male and female
shrimp. Recruitment to the femal e group appears therefore to be secured for the coming years.

A recruitment index (shrimp less than 17 mm CL, mainly age 2) show an increasing trend since 1997 with the 2000
value the highest since 1993, the beginning of the time series (Fig. 13).

Theindex of exploitation rate for 1988-2000 derived from the catch/biomass ratio is presented in Fig. 14.
4, OTHER INFORMATION

Spatial structure of the resource of P. borealis: result from an experimental trawl survey in the Sukkertoppen
Deep (SCR Doc 00/79). Pandal us borealis was experimentally fished in the Sukkertoppen Deep off West Greenland in
July 2000. Trawl stationswerefished along transects at 300, 350 and 400 m as pairs of contiguous 15-minutetows, pairs
being separated by a distance equivalent to a 30-minute tow. Each of the 50-60-km-long transects comprised 19 or 20
tows. The design, of tows disposed in spaced pairs, proved an effective method of investigating both short-range and
longer-range variation in density of theresource. Thisstudy indicated strongly that short-range variationin thedensity of
P. borealis was much smaller than long-range variation and long tows would probably be unnecessary for getting
adequate information about local densities. It indicated large long-range variation, with density changing by afactor of
about 6, on average, in 20 km. The only limitation of the study was the restricted size of its study area; however, its
conclusions do not contradi ct those of studies based on analyses of the datafrom the entire West Greenland survey area.

Occurrence of Pandalusmontagui in trawl survey samplesfrom NAFO Subarea 0+1(SCR Doc 00/77). Since 1988,
Greenland Ingtitute of Natural Resources has conducted annual stratified-random survey in the distribution area of
Pandalus borealis off West Greenland. Pandalus montagui has occurred frequently as by-catch in alarge part of the
surveyed area. Large variationsin biomass areindicated, but no clear trend can be seen. However, asthe survey design



has been made with reference to the distribution of Pandalus borealis, too few stations in the distribution area of
Pandalus montagui have been applied to give reliable estimates of the biomass. Compared to the stock of Pandalus
borealis Pandalus montagui occur in shallower water, mainly in depths between 150 and 200 meters. Compared to the
biomass estimates of P. borealis the biomass estimates of Pandalus montagui has normally been 1-2 % of the former,
apart from two years with higher values (9 and 5 %, respectively).

5. SUMMARY OF ALL INDICES

overall variationsin catches:

- overall increase from 1981 to 1992, thereafter decreased from 1992 to 1998. In 1999 catchesincreased again.
- catches in 2000 are expected to be at the 1999 level.

ashift in the fishery:

- from 1987 to 1996 a southward movement of the Greenland fishery has occurred, hereafter it stabilized

variation in catch-rates indices and in effort indices:

- a standardized CPUE series showed an increasing trend in the 1990s

- the projected CPUE-value for 2000 isthe highest val ue of continuously increasing trend since the early-1990s.

- standardised effort showed a decreased since 1992 by about 40%

- standardized effort when based on numbers of individuals showed a similar decreasing trend of the 1990s,
however the reduction was less than 25 %

trends in recent catch-rates on the males and femal es component:

- standardized CPUE series for femal e shrimp showed stability in the 1990s

- standardized CPUE series for male showed an increasing trend in the 1990s

- standardized CPUE in 2000 indi cate a decrease in the abundance of males compared to 1999, while abundance
indices of female increased

composition of catches:

- overall sample dataindicate good recruitment, but until 1999 agradual declinein the mean carapace length of
shrimp taken in this fishery

- males comprise about 2/3 of the catchesin 1998 and 1999 compared to about 1/2 in the early-1990s in 2000
males increased again and represent 45% of the catches

bi omass estimates from research surveys:

- the biomass estimates have indicated a good stability until 1998 around alevel of 250 thousand tons

- From 1998 a significant increase is observed with record high biomass in 2000 of 350 thousand tons

- large variationsfrom year to year both geographically and over depth zones are observed and may suggest that
the stock is highly migratory

demographic structure:

- total number of shrimp in 2000 is the highest level found in the survey series accounting for both male and
female shrimp

- the number of female shrimp was below average

- recruitment to the female group appears to be assured for the coming years

- there are indications of a change between 1997 and 1998 to faster growth

- at the same time age at sex reversal appears to have changed from six years to five years



6. STATUSOF THE RESOURCE

The standardized catch-rate index for 1976-99 remained stable during the early-1990s, but has shown a dlight increase
since 1994. The projected 2000 value was the highest on record during the 1990s.

Indices show that the abundance of female shrimp declined from 1990 to 1998, but have increased again thereafter.
Indices of total (male and female) abundance of shrimp showed adlightly increasing trend in the 1990s. The 1999 value
for total shrimp abundanceisamong the highest value in the 1990s and the projected value for 2000 is at the samelevel
as 1999. Catch rates of female shrimp show a dlightly increasing trend since 1995. Overall commercial sample data
indicate good recruitment.

The observed southward movement of the Greenland fishery from 1987 to 1996 has stabilized. The southward
displacement of the fishery may be due to the fleet tracking the southward shift in the distribution of the stock.

During the period of stratified random surveysin the offshore areas of shrimp distribution the biomass estimates have
indicated a good stability until 1998 around alevel of 250 thousand tons, apart from somewhat lower valuesin 1991,

1995 and 1997. From 1998 a significant increase is observed with record high biomass in 2000 of 350 thousand tons.
Largevariationsfromyear to year both geographically and over depth zones are observed and may suggest that the stock
is highly migratory.

Total number of shrimp in 2000 is at the highest level found in the survey series, accounting for both male and female
shrimp. Recruitment to the female group appears therefore to be secured for the coming years.

The combined inputs to the assessment indicate that the stock has increased under the present level of exploitation.
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Tablel. Tota Allowable Catch (TAC), catch, effort and Catch per Unit of Effort (CPUE) of the shrimp fishery in NAFO SA 1 and Div. OA 1970-2000. Catch
areintons, effort in '000 hr's (unstandardized) or as an index (standardized). CPUE is given in kg/hr (unstandardized) or as an index (standardized).

Y ear TAC (1) Catch (t) Effort CPUE

Subarea 1 Div. OA| Total Subarea 1 Div.0A| Total | SA 1 Div.0A Total Total SA 1 Div. 0A Total Total

Offshore Inshore*  Tota | Offshorg) Offshore Inshore  Tota |Offshore Unstd. (000 hr's) | Std. (index) Unstd. (kg/hr) Std. (index)

1970 no no no no no 130 8429 8559 0 8559 - - - - - - - -
1971 no no no no no 696 8741 9437 0 9437 - - - - - - - -
1972 no no no no no 2314 7342 9656 0 9656 - - - - - - - -
1973 no no no no no 4692 7950 12642 0 12642 - - - - - - - -
1974 no no no no no 11945 10064 22009 0 22009 - - - - - - - -
1975 no no no no no 29190 8700 37890 0 37890 | 74,2 - 74 - 511 - 511 -
1976 no no no no no 42374 7300 49674 392 50066 | 80,1 - 80 0,69 620 - 625 0,95
1977 - no - - 36000 | 33843 7800 41643 457 42100 | 73,0 - 73 0,62 571 - 577 0,89
1978 - no - - 41000 | 26747 7600 34347 122 34469 | 84,1 - 84 0,64 408 - 410 0,70
1979 - no - - 31500 | 25958 7500 33458 | 1732 | 35190 | 724 7,3 80 0,72 462 236 441 0,64
1980 - no - - 32000 | 35778 7500 43278 | 2726 | 46004 | 80,0 7.6 88 0,79 541 358 525 0,77

1981 | 35000 no 35000 | 5000 | 40000 [ 32016 7500 39516 | 5284 | 44800 | 88,2 17,7 106 0,79 448 299 423 0,74
1982 | 34800 no 34800 | 5000 | 39800 | 35015 7500 42515 | 2064 | 44579 | 81,1 6,2 87 0,62 524 335 511 0,93
1983 | 34625 no 34625 | 5000 | 39625 | 33854 7500 41354 | 5413 | 46767 | 89,0 19,1 108 0,75 464 284 433 0,81
1984 | 34925 no 34925 | 5000 | 39925 | 33741 7500 41241 | 2142 | 43383 | 850 7,7 93 0,75 485 280 468 0,76
1985 | 42120 no 42120 | 6120 | 48240 | 43896 7500 51396 | 3069 | 54465 1094 99 119 0,90 470 309 457 0,79
1986 | 42120 no 42120 | 6120 | 48240 | 52634 7500 60134 | 2995 | 63129 (1292 6,7 136 1,00 466 445 464 0,83
1987 | 40120 no 40120 | 6120 | 46240 | 50720 6921 57641 | 6095 | 63736 |136,6 124 149 0,79 422 491 428 1,06
1988 | 40120 no 40120 | 6120 | 46240 | 44159 10233 54392 | 5881 | 60273 | 1501 12,6 163 1,00 362 468 371 0,79
1989 | 45245 no 45245 | 7520 | 52765 | 45198 13224 58422 | 7235 | 65657 (1764 185 195 1,36 331 391 337 0,63
1990 | 45245 no 45245 | 7520 | 52765 | 49554 13630 63184 | 6177 | 69361 | 2063 153 222 1,50 306 405 313 0,61
1991 | 46225 no 46225 | 8500 | 54725 | 52834 16258 69092 | 6788 | 75880 |228,7 20,6 249 1,68 302 330 304 0,59
1992 | 44200 no 44200 | 8500 | 52700 | 58664 20594 79258 | 7493 | 86751 (2329 176 250 1,75 340 425 346 0,65
1993 | 40600 no 40600 | 8500 | 49100 | 52280 17843 70123 | 5491 | 75614 (206,1 136 220 1,53 340 404 344 0,65
1994 | 42300 no 42300 | 8500 | 50800 | 53693 18118 71811 | 4766 | 76577 2096 163 226 1,64 343 292 339 0,61
1995 | 39500 no 39500 | 8500 | 48000 | 51900 16429 68329 | 2361 | 70690 {1869 7,2 194 1,39 366 329 364 0,66
1996 | 37890 26032 63922 | 8500 | 72422 | 49251 17359 66610 | 2623 | 69233 | 1686 86 177 131 395 303 391 0,69
1997+*| 38292 26308 64600 | 8500 [ 73100 | 50483 13517 64000 517 64517 | 1912 12 192 1,27 335 443 335 0,66
1998**| 36000 24729 60729 | 7650 | 68379 | 55655 9515 65170 954 | 66124 11592 32 162 1,16 409 300 407 0,74
1999**| 40109 30891 71000 | 7650 | 78650 | 56968 17017 73985 | 2500 | 76485 (1701 7,1 177 1,27 435 354 432 0,79
2000***% 40109 30891 71000 | 7650 | 78650 | 54000 20000 74000 | 2500 | 76500 | 1397 21 142 1,00 530 800 540 100




Table2. Time series of the four standardized CPUE indices included in the combined CPUE index for NAFO
Subarea 1 + Div. OA.

Year | 1IBCD KGH Smallves. 0A | Combined

1976 - 1,66 - - 0,95
1977 - 1,56 - - 0,89
1978 - 1,23 - - 0,70
1979 - 1,11 - - 0,64
1980 - 1,34 - - 0,77
1981 - 1,27 - 1,13 0,74
1982 - 1,61 - 1,33 0,93
1983 - 1,42 - 1,06 0,81
1984 - 1,34 - 0,97 0,76
1985 - 1,43 - 0,85 0,79
1986 1,49 - 0,89 0,83

1987 | 1,85 1,79 - 1,38 1,06
1988 | 1,19 147 1,29 1,22 0,79
1989 | 1,04 1,09 1,03 0,90 0,63
1990 | 1,00 1,00 1,00 1,00 0,61

1991 | 0,98 - 0,88 0,88 0,59
1992 | 1,08 - 0,92 1,02 0,65
1993 | 1,05 - 1,02 0,96 0,65
1994 | 1,05 - 0,87 0,74 0,61
1995 | 1,17 - 0,87 0,81 0,66
1996 | 1,25 - 0,84 0,76 0,69
1997 | 1,21 - 0,85 0,59 0,66
1998 | 1,33 - 1,01 0,70 0,74
1999 | 1,42 - 0,99 0,89 0,79
2000* | 155 - 1,49 - 1,00

*Proj ect ed.

Table3. Annual discard of shrimp and fish in tons and % of total shrimp catch and catch of P. montagui as
reported in vessal logs from Subarea 1 1987-2000.

Y ear P. borealis Fish P. montagui
discard (tons)  discard (%) | discard (tons)  discard (%) |landed (tons)
1987 150 0,3 693 1,2 0
1988 169 0,3 864 1,6 0
1989 166 0,3 1070 1,8 0
1990 218 0,3 1028 1,6 0
1991 332 05 1680 24 0
1992 264 0,3 1765 2,2 0
1993 204 0,3 1562 2,2 0
1994 270 0,4 2175 3,0 4
1995 389 0,6 2162 3.2 470
1996 267 0,4 2207 3.3 632
1997 254 04 1918 3,0 336
1998* 257 0,4 1787 2,7 1026
1999* 161 0,2 1172 1,6 530
2000** 168 0,2 1306 18 756

*Prelimnary



Table4. Composition of shrimp catchesin NAFO SA 1 asderived from sub samplesweighted up to the total catch and
analyzed by modal analysis to produce catch at age table. Numbers caught were divided by standardized
effort to produce abundance at age indices.

Mean size

Y ear 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Cpl (mm) 235 235 229 223 218 219 212 212 211 22.3
Weight (g) 8.4 8.5 8.4 7.8 7.6 7.2 6.5 6.6 6.3 75
Count (no/kg) 119 118 119 128 132 140 154 151 160 133

Proportion of total catch

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Males 46% 33% 51% 56% 64% 64% 64% 66% 64% 45%
Primi 9% 3% 1% 11% 15% 9% 12% 8% 12% 2%

Multi 45% 63% 48% 33% 21% 271% 24% 26% 24% 53%
Females total 54% 67% 49% 44% 36% 36% 36% 34% 36% 55%

Number caught (millions)

Y ear 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Males 4188 3388 4560 5502 5971 6243 6368 6583 7584 @ 4232
Primi 825 350 96 1067 1384 824 1197 835 1391 188
Multi 4031 6493 4370 3217 1962 2614 2363 2583 2840 4989
Females Total 4856 6843 4466 4284 3347 3438 3560 3418 4230 5177
Total 9044 10231 9026 9786 9317 9681 9928 10001 11814 9409

Abundance index

Y ear 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Males 25 19 3.0 33 4.3 4.8 5.0 5.7 6.0 4.2
Primi 0.5 0.2 0.1 0.6 1.0 0.6 0.9 0.7 11 0.2
Multi 24 3.7 29 20 14 2.0 19 22 22 5.0
Females total 2.9 3.9 2.9 2.6 2.4 2.6 2.8 2.9 3.3 5.2

Table5. Biomass estimates 1988-2000 (thousand tons) in combined areas from north to south. Standard errors and
error percentages are also given.

Y ear N1-N9 D1-D9' WI1-W2 W3-W4 C1+C3 W5W7 S1-S2 Total SE %
1988 21.7 465 58.6 74.4 96 19.0 B 2298 247 135
1989 11.3 465 482 79.6 39 38.6 - 228.0 323 17.8
1990 111 465 82.1 54.2 111 233 - 2283 326 17.9
1901 5.8 50.6 30.9 524 438 28.1 - 1726 228 13.2
1992 20.6 474 52.0 35.0 24.1 46.1 - 2251 30.4 135
1993 8.0 336 103.1 413 34 67.5 - 256.8 30.1 11.7
1994 8.0 40.0 107.7 49.7 6.8 377 20.7 2706 53.0 19.6
1995 8.2 47.3 437 58.6 44 53.0 1.7 2171 29.2 135
1996 10.0 54.3 53.8 34.9 17 90.5 37 248.9 401 16.1
1997 7.2 52.3 40.1 151 0.2 66.5 24.9 206.2 306 14.8
1998 83 61.9 422 107.1 0.4 50.9 223 2933 55.6 18.9
1999 14.4 61.2 54.2 26.1 11.9 55.9 63.7 287.4 406 14.1
2000 9.6 835 68.0 72.7 11.7 79.6 245 3495 37.8 10.8

%) D1-D9 1988-90 not sampled, but set to mean of 1991-97.
%) Areas W6 and W7 were sampled from 1990 and 1993, respectively
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Table6. Numbers (billions) of male and female Northern shrimp in over-all length distributionsfromthetotal survey
area (mean values for inshore areas 1991-1997 used in 1988-1990).

Year males females total males, % females, %

1988 243 9.9 34.2 71.0 29.0
1989 350 76 425 82.2 17.8
1990 285 10.0 385 74.1 25.9
1991 174 6.2 23.6 73.8 26.2
1992 297 7.3 36.9 80.3 19.7
1993 355 9.7 45.2 785 215
1994 339 10.9 44.8 75.7 24.3
1995 292 7.9 37.1 78.7 21.3
1996 414 8.1 495 83.7 16.3
1997 295 7.6 37.0 79.6 20.4
1998 429 11.5 54.5 78.8 21.2
1999 4438 11.3 56.2 79.9 20.1
2000 66.7 12.7 79.4 84.0 16.0
Average™  32.7 9.0 41.7 78.0 22.0

Table7. Biomassestimatesof male and female shrimp (thousand tons) intotal survey area, based on wei ght-at-length
key applied to overall length-frequency distributions (mean values for Disko Bay 1991-1997 used in 1988-

1990).
Y ear males females total males, % females, %
1988 125.9 107.4 233.3 54.0 46.0
1989 150.2 813 2315 64.9 35.1
1990 129.8 102.0 231.8 56.0 440
1991 102.6 70.0 172.6 59.4 40.6
1992 149.3 75.8 225.1 66.3 337
1993 156.5 100.3 256.8 60.9 39.1
1994 157.9 112.7 270.6 58.3 417
1995 133.3 83.8 217.1 61.4 38.6
1996 161.9 87.0 248.9 65.0 35.0
1997 126.6 79.6 206.2 61.4 38.6
1998 181.9 1114 293.3 62.0 38.0
1999 1754 112.0 287.4 61.0 39.0
2000 228.7 120.8 349.5 65.4 34.6

Average 152.3 95.7 248.0 61.2 38.8
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Figure 11a. Numbers of shrimp by length group (CL) in total offshore survey areain 1988-95.
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Figure 11b. Numbers of shrimp by length group (CL) in total offshore survey areain 1996-2000
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Figure 13. Total female biomass index (inshore and offshore) and index for recruit for 1993-2000 (shrimp CL less
than 17 mm, mainly age 2).
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	During the period of stratified random surveys in the offshore areas of shrimp distribution the biomass estimates have indicated a good stability until 1998 around a level of 250 thousand tons, apart from somewhat lower values in 1991, 1995 and 1997. Fro

