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INTRODCTION

The fishery was initiated in 1978 with a catch of about 360 tons and
subsequently increased rapidly to about 12 500 tons in-1988. in 1989
and 1590 the nominal catch decreased to less than 11,000 tons and in
1991 and 1992 declined further to 8 600 and 7 500 tons respectively.
The annual catches have continued to fall in the tradicnal (northern
area), to 6 500 in 1593 and finally to 4 900 toms in 1994. In 1995
the provisional figure is about 5 200 tons.. At the same time there
has been a new fishery starting in 1993 in two areas found further
south (Fig. 1) where scme 1 200 and 5 000 tons were taken in the
middle and south area combined in 1993 and 1994 respectively. In
1995 the catch is already 1 700 tons in this so-called southern
drea.

The fishery takes place primarily in the area of Strede Bank and
Dohrn Bank as well as on the slopes of Storfjord Deep. Two new areas
were discovered in 1989 by Greenland ( Lehmann, 1990), but not found
profitable at the time have now been fished for three years. The new
areas lie south of 65°N and are shown on Fig.l along with the
traditional north %ﬁg east area. The traditional fishing area
extends. from approximately 65°20'N to 67°30'N and between 26°W and
34°W. For the sake of comparison and because of the uncertainty of
whether the shrimp of the southern area belong to the same stock,
the catch and effort data are kept separate from those of the
northern area. Throughout this paper unless otherwise stated there
are data from the northern area.

Input Data

Commercial fishery data




2.1.1.

Trends in catch and effort.

Catch and effort data from logbocks were available from Greenland,
Rorway, 1celand, Faroe Islands and Denmark since 1980 and from
France for the years 1980 to 1991. Catches and corresponding effort
were compiled by month and by fleet. CPUE was calculated by month
and the mean weighted CPUE of two periods of the year (January to
June and July to December) was then applied to the total catch of
the period to estimate the total effort.

Total catches increased rapidly from 1978 to 1980, cdecreased in
1981 and remained stablee to 1983. Catches increased steadily from
1983 to 1988 to 10 500 tons and then decreased to 4 860 tons in
1994 (Fig. 2).

Total effort values showed the same pattern as catch. Between 1980
and 1989, effort increased from about 35 000 hours to more than 100
000 hours in and 1989, declining thereafter gradually to about 70
000 and §5,000 hours in 1993 and then further to 31 000 hours. 1In
1995 the effort will be similar The fishery from July-December
became more important at the end of the eighties, accounting for
approximately 50% of the total annual effort. In the early nineties
again the effort is again excerted in the first half of the year

2.1.2 Trends in catch rates

The unstandardized overall CPUE has been calculated for all
countries and set against removals as catch from the stock in every
3 previous years (Fig. 3). From this figure it appears that some
recovery has taken place as the annual removals of shrimp from the
fishery decreased to about 6 000 tons on the average.

Abundance indices were calculated from the unstandardized catch
rate series of the years 1980 to 1994 (Skuladottir, 1995), using
1995 as the reference point (Fig. 4). There is a declining trend
from 1980 to 1991. Within the general trend, however a period of
fluctuating (unstandarized) catch rates can be seen from 1981 to
1987, followed by an obvious decline from 1987 to 1989. Catch rates
were similar in the period from 1989 to 1993, where the 1989-94
level was about 50% of the level seen during the period of relative
stability from the mid 1980’'s. But in year 1994 there is a
congiderable increase in CPUE and in 1995 there is a continued
stability.

2.1.3 Standardization of the catch rates

The catch and effort data from Greenland from 1987 to 1994 were
analyzed using SAS multible regression procedures to account for the
vessel size and seasonality (months)of the ﬁﬁ%hery both the total
catch and the proportion of shrimp >8.5 g of ﬁgight ( Fig. 5). The
results for both showed a continuous decline till 1992 stability in
1993 and a considerable increase in 1994 and again stability in
1995.

2.2 Commercial Biological data

2.2.1 Tcelandic fishery data

The Icelandic samples (Fig.6) taken in the autumn of 1987 and 1988
show that the catches east of the midline were comprised mainly of
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female shrimp with a distinct mode at 31 mm CL. The 1990 fall
samples show the increased importance ¢f the male component (about
50% compared to 32 and 26% in 1987 and 1988). In 199%1, 1992 and
1993 samples taken in spring show that male shrimp dominated in all
three years. In 1994 the samples taken in spring show about 50%
occcurence of males again. The occurrence of a component of female.
shrimp with a mode at 25-26 mm in the Icelandic samples suggested
that sex change occurred earlier than normal. The 1991 and 1952
samples show the occurrence of these samll females but there was no
noticeable component as seen in the 1990 data (Skidladéttir et al,
1994) :

The occurrence of a component of female shrimp with a meode at 25-26
‘mm as noted in the 1990 samples is here again present but not very
distinct and the preliminary age assessment of Icelandic samples of
the years 1990 to 1994 indicate that upto 20% of a year-class
change sex one year earlier than the rest. This could indicate a
response to fishing pressure, as indicated by declining catch rates
of the past years, or there .could have been a migration of shrimp
from Icelandic waters where males change sex at a smaller size. In
1995 however there appears to be just one peak in the immature
females.-

2.2.2. Greenlandic fishery data - .
The samples from the Greenlandic fishery in 1994 (Fig. 7) shown
here is from the north area. The large female peaks that existed in
1991 and 1992 seem to have diminished a lot indicating a reduction
in the mean age in the last 3 years. In 1995 there is a hint of the
oldest females building up again (Hvingel et al 1995).

2.3 RESSEARCH SURVEY DATA

2.3.1 Biomass estimates

A two phase stratified random trawl survey was conducted by
Greenland in the Denmark Strait in September-October, 1995 as was
was also done in 1994. The biomass estimate of 4 558 and 3 800 tons
respectively, being much higher than that of either 1990 or 1992,
which were only 1 860 .and 1 044 tons respectively. In the first vyear
1589 the biomass was however highest, namely 4879 tonnes.

2.3.2 Demographic structure

Greenlandic survey samples from 1989, 1990, 1992, 1994 and 1995
(Fig. 8) showed an increase in  the proportion of males over the
period which is consistent with a trend from the 1985 to 1989 in
Norwegian surveys. However overall abundance declined, especially
for females. In 1995 the total number of females has lncreased {text
table and Fig. 8).

Percent males

1985 1986 1987 1988 1989 1990 1992 19%5%4 19395

‘Norway 43.8 41.4 53.5 58.5 58.0
Greenland : 63.1 62.5 78.3 74.5 74.2




The higher biomass estimate found im 1995 compared to 1990, 1992 and
1994 is the result of an increasing number of both male and female
shrimp (Carlsson and Kanneworf 1985).

Males . Females Potal
1989 231.0 135.4 366.3
1990 142 .6 86.7 228.3
1992 ~163.86 45.3 ) 209.0
1994 264.4 90.4 354.8

1395 315.7 109.9 . 425.6

3. SUMMARY OF ALL INDICES

Trends in catches

Increase from 1978 to 1980, )
Decrease 1n 1981 and stabilazation 1n"82 and 83 at around 4.700
tonnes. '
Steady increase from 1983 to 1988 to 12.500.

Decrease from 1988 to 1994 and 1955,

Trends in effort

General increase from 1979 to 1989.
General decrease from 1989 to 1994 and 1995.

Trends in catch rates

Overall declining trend in. the unstandardized catch rate from 1980
to 1991.

Considerable increase from 1993 to 1994.

A steady decrease for the standardized catch rate for both 1arge
shrimp and all shrimp from 1987 to 1992 for Greenland.

Leveling off from 1992 to 1993

Increase in 1994 and stability in 1995.

Biomass estimate from research surveys

Biomass in 1995 the second highest of comparable surveys..

Demographic_structure from research surveys
Increase in proportions of males since 1989 in Greenlndic surveys
SUMMARY OF ADVICE FROM PREVIOUS YEARS

The interpretation of the effects of fishing on the stock in the
Denmark Strait north of 65°N has changed since the firt assessment
was conducted in 1980. In 1981, it ws thought that the decrease
observed -in the spring catch rates were due to heavy expleitation.
Also it was congsidered that the stock was at the northernlimit of
the species distribution range, and as such, could be more sensitive
t0 exploitation. Therefore, a cautious approach for the exploitation
was recommended, and a TAC of 5,000 tonnes (average catch 1581-1984)
was advised. '

No TAC advice was provided for 1986, 1987 or 1988 because the catch
rates could not be interpreted as an index of stock abundance. In
1988, it was observed that increased catches over the previous
several years had no apparent effect on the resource and catch




levels at around 10,000 tonnes were recommended as an exploratory
level for several years.

Catch rates declined in 1987 and 1988, however catch composition and
biomass estimates from 1985 to 1989 suggested that the stock was
stable and in 1990 it was recommended that the TAC remain at 10,000
tonnes. The 1%89 Norwegian survey showed that the stock was
dispersed and the sexes well mixed. In 1991, the catch rate series
for the Greenlandic fleet was standardized to account for changes in

seasonality and fleet composition and it was interpreted that the .

stock in 1989-%0 was substantially lower than in the pericd of
stabilized catch rates. Also more males appeared in the catches and
there were indications of earlier sex change. These concerns
resulted in an arbitrary reduction of the TAC from 10,000 toc 8,000
tonnes. The depressed conditions were still evident in the 1991
data and in 1992 a further reduction to 5,000 tonnes was adviced for
1993 and several years thereafter in an attemt +to protect the
spawning biomass and rehbuild the stock.

STATUS OH THE RESOURCE :
Unstandardized catch rates for all nations combined showed a
declining trend from 1987 to 199, but a stabilization between 1991
and 1993 a rise in 1994 and 1995. The standarized catch rates of
Greenland show also a decline from 1987 to 1992 and a stabilization
between 1992 an 1993 followed by about the same increase in catch
rate in 1994 and 1995 as for that of all fleets combined. Moreover
there was an increase in biomass index from low biomass of the years
1990 and 1992. As such this could be an indication of improvement of
the resource. On the other hand the proportion of males to females
is high adcording to Greenlandic survey but lower according to
Greenlandic and Icelandic commercial samples.

Prognosis

Given that it is not certain that the stock has recovered
gubstantially catches should be xxxx tons in 1995 in an attempt to
keep the catch rate at the present level. This should apply to the
whole area including the new areas.

References:

Carisson, D. M., and P. Kanneworff. 1995, Trawl survey for shrimp (Pandalus borealis) in
Denmark Strait, 1995. NAFO SCR Doc. 95/109, Ser. No. N2648. 14p.

Lehmann, K. 1990. Report on a commercial trial fishery for shrimp {(Pandalus borealis) off

southwest, southeast and east Greenland. NAFO SCR Doc, 90/62, Ser. No. N1784. 6p.

Siegstad, H. 1995. The commercial shrimp fishery in Denmark Strait in 1994 and January- :

October 1995. NAFO SCR Doc. 95/112, Ser. No. N2651, 28p

Skaladéttir, U. 1995. The catch statistics of the shrimp fishery {(Pandalus borealis) in the

Denmark Strait, in the years 1980-1995. NAFO SCR Doc. 95/114, Ser. No N2653 18p.

1995. The Icelandic shrimp fishery {(Pandalus borealis Kr.) in the Denmark Strait in

1994-1995 and some reflection on age groups in the years 1991-1995. NAFO SCR Doc.

85/108, Ser. No N2647. 7p.

Skhladéttir, 1., M. Andersen, D.M Carlsson, P. Kanneworff and H. Slegstad 1994,
Preliminary Assessment of shnmp in the Denmark Strait. NAFO SCR Doc. 94/96, Ser.
No N2483 12p.



[BUOISIACI] ...

.Z.omuwm 10 yuiou Aseysy puejueesn Bulpnpuliou .

‘ainsealw Areucqnesexd g s sigad mB) B 1) peciApy .

—
€956 £956 000EL 005P% 00LrE G206  ,,052/8 .98 S0S/. 0809 S¥2§5 G2iS  Ooosk Q008 - - - 8p|s welsem Dy L GANOSNT

000% Co0s Q008 o0goeg +0000 3 «00001 ~0000% - - - 0005 ooey o00Zr o0z - " - - Ov1 paoiApy
|

2089 &2es $69L 1 4872 £598 G420 ZrioL 9eS2L :7AYAR 9601 clte 1ELD Silv 208b ¢Lb gobe G821 . €0 seale e ww
9645 |0E8 LPiG ¥9L8 eelg 686 gLr6 GellL BFE0L ¥igs gLEg 6865 gely 208% 98t - g8l 008 0 epis Weisem X
POLL 056F 1841 gale oS puk spppiw
260¥ 83€Ee osee PoLS eB81LE ¥BE8 8178 geLlk  BYBOE  pIB6 oLeg e88S 2ely 206y /98¢  O¥9Y 008 0 apIs uiLISEe JoU BeJe YuoU 3
1GLE PLSL EGSZ 0841 So¥ L82 g9zEl LEPL DEEL o5kl w6l evl tr o] sei 864 _S8F £8t 8pis uisjses I
vOLL  0g6Y L6LL - - - - - - - - - - - - : . - reoL
oy Fax:] - - - - - - - - - - - - - - - - AemioN
vEL B98Z BI8 - - - - - - . - - - - - - - - pue|uesID
62t LLL 52T - - - . - - - - - - - - - - - spuels| soled

- GBE 88 8y - . - - - - - - - - - - . . . Jewued
B9 YINGS PUE BIppIN

£02% cisy £0S9 rigs 1588 §/201 cplOk 95521 :FAYAS 8601 oLig L£49 <7484 2Q6k Z6L¥ mo.vw. S9Z1 £9E el
8681 9Elt 0884 0052 ¥052 oose 86802 2502 o2 9802 Le02  B2ie L3241 968 9L0e  I8PE  OOB - KemicN
1611 yLGE €452 QGLE 5014 814 ozel LEPL 2,502 8 4,418 rELL s a4 o] a8 BS54 =°14 9 puejec|
684 as0L Sert gloe G02Y o] %<} 9485 i 2399 1848 9652  0s22 191 SHLL 00t 002 - - pue|ussi)
ati 15 18€ . rep oe0t 084 2F9 005 162 (4% £GE Qs - - eduef

929 89t 451 a601L 00t - erg 69 648 85 L2L tL9 858 g4 LEL EL gegr - - spuels| eoled
162 =18 LbE 09t 85¢e 0]:1°4 9%t (44 §8% Q0% £GE et 1 ovs 185 2L - - Airuiuad]
©6IE YUON

9681 ... S86L... VO6L £661 2661 1861 068t 6361 8861 1861 9861 588} rg6L . eR6l 28BS 15k 0861 B8.8L 8/6L ucHeN

WeAS Hieuue aut u dwbiys jo (S8ulIo]) Yo)eD BUILION .Qn elge )

/



35

e

ab)

[ AR ‘
3
s

-,34!1 oy

S EVE YRR ‘, TS
wu_zasilziiﬁi-‘;i‘:amxés'3=-.ye.’fm.u;;h.a

STATISTICAL SQUARES

Fig. 1. The slrala numbers in the Denmark slrail.
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Fig. 2. Catch and effort from the logbooks weighted by nominal catches from the
area north of 65° N.
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year, denoted by that year, north of 65° N.
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Fig. 4. The unstandardized catc
65° N
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Fig. 5. Annual standardized CPUE-indices calculated for shrimp > 8.5 g and for total
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Fig. 6. The Icelandic commercial samples in the years 1987 to 1995 in the eastern
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