Serial No.

N1618

NOT TO BE CITED WITHOUT PRIOR

REFERENCE TO THE AUTHOR(S)

Northwest A_tlantic

NAFO SCR Doc. 89/41

SCIENTIFIC COUNCIL MEETING -~ JUNE 1989

By~catch of Redfish and Greenland halibut in the Shrimp Fishery
off West. Greenland, 1988

by

Soren Anker Pedersen and Klaus Lehmann

Greenland Fisheries Research Institute, Tagensvej 135
DK-2200, Copenhagen N, Denmark

1. Introduction

The commercial fishery for shrimp at West Greenland has increased
recently to a level of about 60,000 tons (Carlsson, 1988). The
increase has occurred on the traditional offshore fishing groundsa
south of 71°% as well as on the newly exploited areas north of
71N, Large gquantities of juvenile redfish (Sebastes spp.) and
Greenland halibut (Reinhardtius hippogloascides Walb.) are baing
caught in the small-mesh shrimp trawls and discarded at sea (Riget
et al., 1283). ‘

This paper provides informatiocn on the by-catch of redflish and
Greenland halibut during a stratified-random shrimp survay with
the commercial shrimp trawler M/T "Eljas Kleist" in Subarea 1,
July 1988. Blomasz and abundance estimates for the by-catch

species in the survey area were calculated. An estimate of the

total by-catch of redfish and Greenland halibut in the shrimp

fishery off West Greenland in 1988 is given.

The by-catch 1is comparad with earlier by-catch lnvestigations in

Subarea 1 and with the by-catch in 1988 as stated by the commer-
¢ial Greenland shrimp trawlers. ’

2. Material and Methods

2.1 Area of investigatiocn

West Greenland has been stratified into 6 strata (Fig. 1) taken
into regard the locations of the shrimp fishing grounds and the
management areas.

Stzatum O : Northwest:
north of 71 0OO0'N lat.
management areas : TA NV1 and 1ANV2

Stratum 1 : Disko Bay
north of 68°00'N lat., east of 53°45'W long.




Stratum 2 : North of St, Hellefisk Bank
north of 63°00'N lat., west of 53%45'W leng.
management areas : 1ASV, TASE, 1ANVO, 1ANE, 1BNV
1BNE.

Stratum 3 @ West of St. Hellefisk Bank
north of 66°15'N lat., south of 68°00'N lat,
tanagement area : T1BS

Stratum 4 : South of St, Hglletisk Bank
north of 64215/'N lat , south of 66715'N lat.
management area @ 1C

Stratum 5 ! Scuthwest Greenland
south of 64°15'N lat,

management areas ; 1D, 1E, 9F.

2.2 By-catch data

catch data from the stratifjed-random shrimp survey with the
conmercial shrimp trawler M/T *®Elias Klelst", July 1988 were
analysed. The survey covered the offshore shrimp fishing grounds
in Subarea 1 from 64°N to 72°30'N. 1In a total of 140 trawl-hauls
the weight of shrimps and by-catched specles were recorded, For
most of the hauls length measurements to the nearest centimeter
below cof the by-catched redfish and Greenland halibut were taken.
Biomass estimations of redfish and Greenland halibut has been
calculated by stratified-random sampling (Cochran 1977} using the
pame stratification as for the calculation of ghrimp biomass in
the surveyed area. Information on stratification achemes, survey
methods and gear specifications for the shrimp sutvey is given in

Kanneworff and Carlsson (1989),

3. Results

3.1 M/T “Eliag Kleist" shrimp survey, July 1988

The mean catch of shrimp (kg), redfish (kg,number) and Greenland
halibut (kg,number) per houtr trawling by stratum and depth zcne
is given in Table 1.

Mean catches of shrimp per hour are highest in stratum 4 (150-200)
(729.4), but very simllar between stratum 2-4 and somewhat lower
in stratum 0.

The highest number of small redfish per hour trawling is caught
in stratum 3 {201-400). Large numbers are also seen in stratum 2
(201-400), stratum 2 and 3 (401-600). In stratum O few redfish
were taken.

The highest number of amall Greanland halibut per hour trawling
are caught in stratum 2 (401'-600). Large numbers are alsc seen in
gtratum 0 (201-6Q0),2 (201-400) and 3 (201-600),

Length distributions of redfish by strata gre showm in Fig. 2. In

the length distributions there is a peak at a signe about 14 em

for all strata. 1In stratum 2,3 and 4 a psak at a size of about 7
cm is also seen. Mean lengths of redfish by stratum and depth

zone are given in Table 1. It‘appears that the smallest redfish are

caught in depth zone 150-200 meters.




Length distributions of Greenland halibut by strata are shown “in
Fig. 3, In the length distributions there ate pesaks at sizes
about 11 and 38 cm for all strata, In stratum 0,2 and 3 a peak at
a size of about 2% cm is aléo seen. Mean lenghts of Greenland
halibut by stratum and depth zone are given in Table 3. It appears
as for redfish that the smalder Graenland halibut are caught at
lower depths. '

The mean number of redfish and Greenland halibut per kg shrimp
caught durlng the survey with "Elias Klelst" has been calculated
as the total number of fish caught in a sgtratum divided by the
total catch of shrimp (Table 4), From table 4 it appears that the
mean number of redfish per kg shrimp is highest in stratum 3 (6.7}
and decreases in ~a northerly direction. The opposite'picture is

geen for Greeniand hallbut where the highest numbex per kg shrimp
is taken in atratum 0 (2.4).

Results from biomass calculations for redfish and Greenland hali-
but, based on the shrimp survey stratification, are presented'in
Tables 5-8. ~ The total biomasses (tons) of redfish and Greenland
halibut in the surveyed area have been calculated to:

Redfiah : Greenland halibut
Northwest (Stratum Q) 2820(+/~ 76%) 5654(+/=- 60%)
West (Stratum 2-4) 19922(+/= 56%) C g254({+/~ 23%)
Total 22742 13304

The average weight of a by-caught redfish and Greenland halibut

is estimated to 0.030 kg and 0.060 respectively (Table 1}. The abundance
of redfish and éreenlana halibut, in the area covered by "Elias

Kleist?, therefore can be estimated to about 750 mill. redfish and

230 mill. Greenland halibut.

3.2 The commercial shrimp fidhery and estimated by-catch for 1988

The total offshore catch of shrimp off West Greenland in 1988,
raported by vessels above 80 GRT, was 40,643 tons, Split into
strata the following figures were obtained:

Stratum 0 {1) 2 3 4 5
Catch in tons 66860 B340 7938 12456 4691 558

Based on these figures and the estimated by-catches of redfigh per
kg shrimp during the “Ellas Xleist" survey in Juli 1988 (Table 4),
the total by-catch in the commercial offshore shrimp fishery 1988

{in the area covered by "Elias Kleist") is calculated to ' the
following flgures:

Stratum e {1 2 3 4 5 a1l
Catch in mill. :

Redfish 1.3 - 27.8  83.4 7.0 - 118,58
Greenl. halibut  16.0 - 3.5 7.5 0 - 33.0

The total by number of by-catch of redfish and Greenland hallbut
in the commercial offshore shrimp fishery in 1988 in perceantage of

total abundance estimated from the "Elias Kleist" survay, is 16 %
and 14 %, respectively.



4, Discussion

The high level of by-catch in the commercial offshore shrimp
fishery aestimated from this investigation is in agreement with
ealler by-catch investigations in Subarea 1 (Riget at al. 1888).
. .

Percentages by weight of by-catch of Redfish and Greenland halibut
in the area of investigation for hauls made'by,che "Elias Kleist“,
July 1988 are 12% and 7%, respectively, The corresponding valuas
for the commercial shrimp trawlers ‘in 1988 are far below 1.6%
(total by-catch} (Carlsson 1989).

The far highest by-catch of redfish during the "Elias Kleist"
syrvey waa taken not unexpected in gtratum 3 and 2, sasince these
areas are well known nursery grounds for redfish. However the far
highest by-catch of Greenland halibut was unexpected taken on the
relatively new shrimp fishing grounds in stratum 0 ({northwest!).
The commercial by-catch of Greenland halibut in this area has been
estimted toc 16.0 mill, specimens, about the same level as the
astimted by-catch of Greenland halibut in stratum 2+3. The length
distributions of Greenland halibut caught in stratum ¢ indlcate
that the fish in this area is somewhat larger than f£fish caught in
stratum 2. This could indicate that the commercial shrimp fishery
in stratum 2 has an effect on the recruitment to the commerclal-
sized Greenland halibut atock.

The impliications upon the stocks of the large discard of small
redfish and Greenland halibut, as estimated from this investiga~-
tion (16 % and 14%, respectively of the total biomass per year),
should be further investigated in the forthcoming years, since
these discard levels could have an effect upon the stocks.
Especlally the by-catch of Greenland halibut in the new shrimp
fishing grounds north of 71°N should be followed.
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Table 1 Mean catch of shrimp (kg), redfish (kg,number) and
Greenland halibut (kq,numper) par hour trawling by
gtratum and depth zone from shrimp Survey with M/T
"Elias Kleist"™, July 1988.

30941 405 21 7a1le6l 012457 .8

[ bl ———
KG GRL HAL PER | KG GRI, HAL PER
HOUR 1 HOUR
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Table 2 Mean length of redfish caught during the shrimp
vey with M/T "Elias Kleist", July 1988,
and depth zone,

sur-
by stratum

: ; DEPTH :
I | 150- 1 201~ | 401- |
} 5 200 | 400 | 600 .
______ o ———————
| ILENGTH|LENGTH | LENGTHI|
| I CM | CM | CM
i ==~ +omm b !
| | MEAN | MEAN |- MEAN |
f-——————- o b —_———— |
| STRATUM : ; : :
10 | .1 14.41 13.81
[ —_—————— ———— —————— |
12 } 0 11.11 14.81
[ —————— m—————- w————— |
:3 | . 9.31 17.91
———————— e e e = ———
14 i 7.61 14.81 20.41

Table 3 Mean length of Greenland halibut caught during the
shrimp survey with M/T "Elias Kleist®, July 1988; by
stratum and depth zone.

: : DEPTH :
| i 150- 1 201- 1 401- 1
I = 200 | 400 | 800 |
[ o ——————

i ILENGTHILENGTH{LENGTH!
{ : } CM | M ;
I B B o ———

| i MEAN | MEAN | MEAN |
| o ————— o ——— +—————— om————— 1
| STRATUM | ! ! |
i0 i .1 20.31 20.51
| == —— o — m————— o

12 I 13.01I 15.01 18.31
j————~ == —— e m————— o ———

13 [ b 22,91 32.51
j———rr = R —————— _——————

| 4 i .l 48.01 35.51

Table 4 Mean number of redfish and Greenland halibut per kg

shrimp caught during the shrimp survey with M/T
"Elias Kleist", July 1988. ‘

[ : STRATUM :
T | memtemm—— -t m—-———
1 I 0 1 2 13 I 4 1
] | ~===== v bommm e bom o I
| I MEAN | MEAN | MEAN | MEAN :
——————————————————————————————— e e e e e R — o — — —
IGRL HALIBUT PER KG SHRIMP I 2.41 1.21 0.6 0.0;
——————————————————————————————— b —————
IREDFISH PER KG SHRIMP | 0.2t 3.51 6.71 1.51

e S B e SRk o e a2 . ——  — ————— .
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Table 5 Caiculated biomass of redfish in region northwest
(stratum 0} by strata from stratifled random survey
with M/T "Elias Kleist", 1988. ‘

BIOMRSS OF REDFISH IN STRATA

REGTON NORTHWEST

! ! STRBIOM !
i o e e e e e e e e e e e e e e e e e !
| ! TONS ! HAULS ! S{D ') STDERR ¢ HIN ! HAX !
R e e TS PR o ————— oo Frmmne - i e oo l
ISTRATUM 1SQKH ! ! ! ! ! 1 -
fm pmmmmmmmm e ! ! ! ! ! ! !
'ARER I 13649 ! 0.0n! 4t g.00! .00 0t 0!
P e FrE e ——— pomm s o Fommmm R $om - Fumm————m !
'ARER 11 1307 ! 2.22} 3! 3.85! 2.22! n! 7!
e T R e it oo mm e o Fommam e e Fommm——— umr !
IAREA III 12248 ! 314.39! 51 600,011 268 .33! 0! - 1377}
e L o e e aatataintels trmm—— e o R o Fom !
'RREA IV 11160 ! 2.49! 2! 3.51! 2.49! i 51
[ e LT E o o m e tomme—— temmm e Foma i ——— Fo e E e '
'RREA V 111210 i 41.24! 6! 101.13! 41 .28! 0! 248!
[ Fom e Frmm—mmm— o dm o Fomm———— to—m !
'BREA VI 122267 ! 2459 .54 11' 3426 .23 1032 461 (I 99601

Table 6 Calculated biomass of Greenland halibut in region
‘northwest (stratum O) by strata from stratified
.random survey with M/T "Elias Kleist", {988.

BIOMASS OF GREENLAND HALIBUT IN STRATA

REGION NORTHUEST

| ; STRBIOM |
I I e 1
: ! TONS ! HAULS ! STD ! STDERR ! KIN | MAX 1
I TS P bom e L —— b b P SR —— !
ISTRATUN 1SOKM ! ! ' ' ' ! '
oemm o e e R ! ! ! ! : | !
IAREA I 13649 ) 282 64! 41 281.10'  140.55¢ 32 6151
e e TR — e D e —— Hmm e PRRNI - B !
IAREA 11 1367 ! 24.19! 31 37.320 21.541 o 671
Y bm e e b Fmmmaa fomemmae TSRS YR S
IAREA I11 12248 ) 837.27! 51 563.000 251,781 0! 14081
O T e m— e Fmmmmm Fommm e A - e —m $mmm e ]
IARER IV 11160 ! 5.25! 21 7,431 5.251 0 111
fommmee oo we——— T T e T fmmmmem fmommam e Fomoms e rria pmmmmmm pommmmmmm 1
'ARER V 111210 ; 1672 01! 61 1819.821 742 941 0 41171
S L S S o e m e TR PSP PSR '
JAREA VT 122267 ! 2833 611 111 4876.807 1479.41) 0r 172251
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Table 7 Calculated biomass of redfish in region wegt (stratum
2-4) by strata from stratified random survey with M/T
"Elias Kleist", 1988. . ‘

REGION WEST

! ! STREION !
i e e s ——— '
! ! TONS ! HAULS ! 5TD ! STDERR ! nIN ! MAX !
e e - ——m——— prm———— R R e pomm o e el !
ISTRATUN 1SQEM ! : ! i ] ! I
| mmm e e e ! ! ! ! ! ! !
'AREA A, 12321 : ' ! ! ! i !
1150-208 M ! ! 0.06! 3! .00 0.00! 0! g!
R ittt e et IR B Y ikt o Frmme— e L o it !
'ARER A, 15213 ! ! ! ! . ! ! !
1200-300 M ! ' 31.03¢ 6! 7600 31.03! 0! 186!
e b e e L e Fommoe . o e Hmmm e o Rttt !
'ARERA A, 19763 ! ! ! ! : ! !
1300-400 M ! : 3381.76! 15! 5133 .531 1325 .47 n! 20102t
b e e Fom - LD e DL p—————=- it e to—m e !
IAREA R, 1955 ! ! ! ! ! ] !
14B0-600 M ! ! 962.01! 21 78.88! 55.78! 906! 1018!
et T F o Fomm—m s e aata o et !
'RRERA B, 11542 ! ! ! ! ! ! !
1150~-200 M ! ¢ n.gor 4! 0. it 0.o0t 6! 0!
I e b R o= A R e e o b
'ARER B, 12477 L ! ! ! ! ! !
1Z00-300 N ! ! 18.70! KR 17.138! 9.921 0! 341
e e e L e L L e Fom e Fo—————— tommm Fommm tommr— = ettt b
IARERA B, 11450 ! ! -1 ! ! ! !
1360-400 M ; ! 506 .15! 21 354 .28 250 .52! 256! 757!
[ e T —— e fm e —— PR - b m e T — S !
IARERA B, 1421 ! ! ! ! ! I I
1408-640 M i ! 35.12! 2! 56 .54! 35 .98! 481 128!
fomm o e et e o oo Fmme e et !
1AREA 12234 ! ! ! ! ! ; !
1ih0-2006 M ! ! 52.481 3! &N B3¢ 46 .49 il 145!
I et Fomm e R et oo o R i pommmmmeem !
'ARER C, 15470 ' ! ! ! ; } !
1230-300 M ! ! 1132.08! 9! 1323.32! 441 11! 0! 3297!
P ———— o e Rt o m———— e ke e e e !
'RREA [, 13909 ! b ! | | | 1
1300-400 M ! ! 37245 .68 3! 843 .54 487 .02 26461 4210
R e L e EEE R o e e oo Homm e o o !
'ARER C, b6122 ! ! ] ! ! ! !
1400600 M ! ! §47 90! 6! 798 .19 325 .86 139! 22101
o e e P e Frm e o= Fomm = Fom e Fomm———— o ——— !
YARER B, 14204 ! ! ! ! ! ! !
1150-2G0 N ! ! BB .24 71 116.541 44 .05 Ly an3!
[ T at D S R e ittt Fom dmm e Fmm fomm———— pomm !
'AREA D, 11736 ! ! ! ! ! ! !
P200-300 M ! ! 163.27! 3! 127 .68! 73.72} 17t 251!
R e e T S e R fomem Fomm e oo fom e Fom e !
IARER D, 1745 ! ! ! ! ! ! !
1300-400 M ! ! W74 461 21 556h .43 393 .46 181t 968!
I e e i I Db e P o pom Fomme e Fom Fromm e !
YARER D, 1915 ¢ ! ! ! ! ! :
V41D-600 M i ! 507 .64 3! 543,731 313.921 173! 1135}
e LR e e e o m e D ety fmm e i Fmmm—— !
'ARER E, 12268 ! ! ! ! ! ! !
V156-200 M ! ! 60.83! 4! 102,751 51.358! 0! 214!
R e R et e e T pomm o e e e ommm o —mem !
1ARER E, 14032 ! ! ! ! t ! i
1200-304Q M ! ! 55593401 7113750 99! 5197 38! 59! 36737!
R e et Tt e i Fm o o ——— e Fomm e ——— pommmeem o ¢
IARER E, t1557 i ! ' ! ! ! !
1300-400° M ! ! 1664 .64 ! 31 1034 .30¢ 597 .44 5261 2548
P e e b PR T oo Fom e o Fomma—— o mmm e !
'ARER E, 12762 ! ! . i ! ' !

{E
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Table 8 Calculated biomass of Greenland halibut .1n reglon
west (stratum 2-4) by strata from stratified random
survey with M/T "Elias Kleist", 1988.

REGION WEST

\ 1 STRBIOM !
1 | e e e e e e e e e e e e |
t : TONS I HAULS ! 5TD ! STBERR | MIN ! MAX !
e mm oo dm s ————— formmmr - pmmmmm pommm e o —— Fmm————— $ormmmmmm——

ISTRATUN 'SOKM ! ! ! ! ! ! ]
b e e pommmmm e ! ! ! ! r ' !
'ARER R, 12321 ! ! ! ! ! ! 4
1150-200 N ot ! g.06! 3! 0.00! 0.00! 0! 0!
et R it o o foemmmmm—— pemmmmmea o mm——— F-———————- '
'AREA A, 16213 ! ! ! ! ! ! !
1208-300 N ! ! 552.52! 8! 693 .67! 245.25! 0! 1946}
R inte ettt b o m pomm e R $m— o e pommm—— - !
'AREA A, 19763 ! ! ! ! ! ! !
1300-400 M ! ! 2088 .96! 151 2240.21! 578.421 76! 7562 !
L s o Fmmm e —— Frmmm——— pmmmm—n——— Fommmmm = pomm—————— '
'AREA A, 1956 ! ! ! ! - ' 1 }
1400-600 M ! : 198,02! 2! 56.06! 39 .64 150! 230!
[ Tt Fommmm e e i - t-—m - to—————— o ————— !
!AREA B, 11542 ! ! ! ! ! i !
1150-200 N t ! 3.25! 3! 5.641 7 3.25! (e 10!
[ e e T Formm e pomm e Fo—m e po—m = R e foussmimm—a !
!ARER B. 12477 ! ! ! ! ! ' !
1200-300 R0 ! ! /1.59! 3! #0.62! 46 .84 11! 16 !
e et e R b et Tt Fommm e $ommm— pom e pom— = prmmera po—mmmmmea [
'ARER B, t1450 ! ! ! ! ! ! !
'300-400 N ! ! 457 91! 21 47 .641 33.68! 424} 492!
e L L pro—mmmmmm o - e L $o—————- $ommmm I
'ARER B, 1421 ! ! ! ! ! ! !
Y430-600 N ! ! 125 .58! 21! 24.03! 16 .99 105!t 143!
b e R e - i m———— o Fomm e !
'ARER [, 12234 4 o ! ! ! ! -
1150-200 M ! ! 4.66! 31! 6.62! 3.821 0! 12!
fmm e pommm e Fommmm e to—————- po———————- - e o !
'ARER €, 1547¢ ! ! ! ! ! }

120~-300 N ! ! 214 .31¢ 8! 318.72! 112 .68! 36! 989!
lommmmm e - R e T e i o= o to—————- formm o ——— !
!RRER C, 13909 ! ! ! ! ! ! !
YIpn-400 ' ! 707 .29! 3! 6559.11! 380.54! 0t 1304
I e e T Frtmmmmm s mm e o= o e o= oo R !
'ARER C, 14122 ! ! ! ! ! ' !
14n0-680 M ¢ H 2141 .931 6! 865 .88! 353 .49 i268! 3693!
| e Fumm e —————— e ittt prmm——— pommm o e e

!AREA D, 14204 ! ! ! ¢ ! ! !
1150-200 M ! ! 16 91! 71 38.79! 14 .66 0! 104!
lemem e e e m e ———————— pomm o Fm—mmm———— L po———— - L ]
'AREA D, 11736 ! ! ! 1 ! ! !
1200-300 M ! ! 19.05! 2! 3.89! 2.75! 16!t 22!
it Rttt pommm pommm tomm to——————— prmmmm— L

'ARER D, 1745 ! ! ! ! ! ! }
F300-400 N i ! 334 .05! 2! 296 .28 209 .50 125! 544!
e it LR e PR frmm———— Frmn o Fm————— pomrmmm——— ]
'RRER D, 11915 ! ! ! ! ! ! 1
'480-600 N ! ! 754 .07 3! 51%.85! 300.13! 282! 1321!
R e e B Dt Frmrmrr e ommm o ——— Fomm e e tatd - o

'ARER E, 12264 ! ! ! ! ! ! !
1150-200 N ! ! 9.71! 4! 19.41! 9.71! (N 39!
ommmm e e BT oo - ! R e Fmmmm !
'ARERA E, 14032 ! ! ! ! ! ! 1
Y200-3080 M ! ! 28.66! 7! . 32.63) 12.33! 01 LR
| Frm e e ——— pom Frmmm————— o —— pm—————— fom '
'ARER E. 11957 t ! ! ! | ! :
'300-400 M ! - 20 .46 3 35 441 20.46! 0! 61!
Jmmmm e m e R et Fommmm— R it L dmm—— e Fommmmmmm !
'ARER E, 12762 ! ! ' 1 [ ! 1
14850-600 M ! ! 471 .64 41 386.11! 193.05! 01 887!
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