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Abstract

The distributig
of Greenland haliﬁ
catches taken by ¢
ter. The propoftiq
and research vessé

0 and 1, and the 1

42-47% in all Suba

n of roundnose grenadier overlaps that
ut, and in this connection bottom-trawl
ommercial vessels are of mixed charac-
n of Greenland halibut in commercial
1 catches is the greatest in Subareas
owest — in Subareas 2 and 3 (averaging

eas)., In winter/spring, the grenadier

concentrations inhabit depths greater than 1000 m. In this

period, Greenland halibut constitute the bulk of catches

(60-70%) in Subareds 2 and 3, whereas in summer/autumn it

is roundnose grenaﬁier who do it.

In Subareas O and 1 the

proportion of the halibut in the catches increases as summer

approaches winter,

As trawled depths increase from 500 to

1000 m, the grenadiler-halibut ratio varies negligibly.

Introduction

Bottom-trawl fis&eries on the Canadian continental slope

are primarily direcfed towards mixed concentrations of round-

nose grenadier, Cor

phaenoides rupestris,and Greenland hali-

but, Reinhardtius hippoglossoides. VWihile managing reasonable

exploration of the
the catches should

commercial stocks, these fishes ratio in

be kept in mind, since a directed fishery
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for one species is sure to affect vitally the other stock.
The idea of this paper is to study the Greenland halibut by-
catch amount in different periods of a year and by various
depths in main areés:e£’fishery'fbr~moundm@se grenadier, It
is to aid in both scientific»substantiation of allocating

the allowable by-catch of Greenland halibut in the directed
fishery for the grenadier and solution to management problems

of the fisheries for these species.

Materials and methods

This paper is based on the VNIRO data on the roundnose
grenadier and Greenland halibut catches taken by Soviet
BNRTs: Glarge.néfrigeratory trawlers) in NAFO Subareas 0,1,

2 and 3 in 1973-77, as well as on the data on the 1974-76
catches of PINRO research vessels and scouting ones of Ad-
ministration of Fishery Reconnaissance and Scientific Re-
search Fleet. Commercial vessel data were called into action
to study the Greenland halibut by-catch by different months;
besides, fhe data of‘reseérch\and scouting vessels were also
' applied to study the halibut by-catch by depths trawled.
Curves of variations of the Greenland halibut by-catch by
months arevplotted in Fig. 1. The percentage series were
smoothed out by the formula:
B= E.i{?l;t:i

]
where a,b,c — the antecedent, middle and succedent terms

of the series, B — the calculated value.

Results and conclusions

The distribution of roundnose grenadier overlaps that
of Greenland halibut during the summer/autumn feeding on
the continental slope of the Northwest Atlantic. Because
of this, catches taken in this period are of mixed charac-
ter. The grenadier fishery is the most efficient in sum-
mer/autumn, when main concentrations of the fish are dis-

tributed at the shallowest depths (800-900 m) and the most




~eries only near

exploitable. In
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winter/spring the grenadier concentrations

are found in depths greater than 1000 m and, as is the case

for southern parts of the Canadian continental slope, below

1200 m. Modern commercial vessels are in ability for fish-

concentrations.

ciency.

the upper boundary of distribution of the

In this period fisheries are of low effi-

The most successful bottom-trawl fishery for Greenland

halibut is possiible in autumn/winter (from November to De-

expense of more
tions being fo
the directed fi

(with almost no

_cember), when the density of concentrations inclines at the

dense wintering and‘prespawning concentra-
ed at thev500—900 m depths. In this period
hery towards Greenland halibut is possible

other species by-catch), especially in the

north of its distribution.

In 1969-74 i
tal slope (Suba
primarily carri
halibut were by
amount of the b
exceeding 70%).]
taken at depths
this layer uneve
tal slope, whexe

to 1-2 tons per

n the region of the Baffin Island continen-
rea 0), the fishery for the grenadier was

ed on in summer/autumn. As a rule, Greenland
_caught while fishing for the grenadier. The
y-catch varied substantially by years (often
The highest catches of Greenland halibut were
of 450-700 m. The fish were distributed in
enly. In some areas of the shelf and continen-
> the halibut were abundant, a yield amounted

hour trawling. Commonly, those were deep-

water vallies amd terraces situated along the continental

slope. Greenland halibut concentrations were attributed to

the waters with

temperature next to 3°C. Concentrations of

roundnose grenadier and Greenland halibut may be distributed

both near the bgttom and in the bathypelagial with the gre-

nadier predomindting in the latbter, Roundnose grenadier form

the most dense concentrations, as the core of warmbAtlantic

waters (above 49C) approaches directly the continental slope

at the 800-1000

m depth of the sea.

Upon deepening of the polar front, that is usually attri-

buted to strengthening of the Arctic component of the Labra-

dor Current, thermal conditions arise to be most favourable




for Greenland halibut to concentrate. On weakening of the
Arctic component of the current, the grenadier make up the
bulk of bottom-trawl catches. Thus, in cold — from the
point of view of hydrography - years fishery is efficient
when directed towards Greenland halibut, while inrwarm
years — toﬁards roundnose grenadier. The shelf and slope
waters of the Labrador Current are directly associated with
areas where the grenadier and halibut concentrate. Year-to-
year fluctuations of water temperature affect these species
distributidn and determine conditions for formation of ex-
ploitable concentrations.

Owing to simultaneous strengthening of the cold and warm
components of the Labrador Current (Elizarov, 1962), cold
waters force Greenland halibut out from coastal shelf shoals
and make them to form more dense concentrations on the con-
tinental slope in a narrow zone next to the temperature gra-
dient. This phenomenon has been observed in cold years.

In such years, roundnose grenadier, being a more heat-
loving species, inhabit great depths. Its concentrations
-~ are dispersed in the water cqlumn and can hardly be explored.

In warm years, when a part of the continental slope is'oc—
cupied by felatively warm Atlantic waters, roundnose grena-
dier make dense exploitable concentrations. The distribution
of these concentrations is closely connected with hydrogra-
phic conditions. The grenadier concentrations are unstable,
€.8. in summer/autumn their density varies in conformity
LWith variations in thermal conditions. This gives accoﬁnt

of variations in the fishery efficiency, catch-per-unit-
effort values and the fishes under question ratio in the
catches.

Thus, catch—per—unit—effort values in the fisheries for
Greenland halibut and roundnose grenadier and the ratio of
these species in the catches are dependent upon hydrogra-
phic conditions and their seasonal variations in certain

' climatic’zones° Areas Qf fisheries for these species are
stretched latitudinally. Therefore, the propvortion of each

species in the catches taken in different NAFO Subareas are



not identical. In 1973-77 in the northern Subareas (O and 1)
the proportion of Greenland halibut relative to the joint
grenadier-halibuf catch taken by USSR BMRTs consistently
averaged more than 50% (58 and ©6% in Subareas O and 1, re-
spectively). In areas to the south, the grenadier prevailed
in the catches. In the Newfoundland area, Greenland halibut
comprises, on the| average, only 16.5% of the catches (Table
Ok
The percentage| of the halibut relative to the joint gre-
nadier-halibut catch taken in the Northwest Atlantic (Sub-
areas 0,1,2 and 3) varies significantly during a year, be-
cause the fishery|for Greenland halibut is being carried on

primarily in autumn and winter. As is the case for winter,

the grenadier concentrations practically are not available

for exploration. Since January till May, the proportion of

the halibut amounts to 60-70% being substantial in the catch-
es from the Newfoundland area too. In July, at the expense
of the fishery fox the grenadier intensified, the propor-
tion of Greenland halibut declines (up to 10% in the New=
foundland area). Tpis phenomenon has not been observed in

the northern part of the Canadian continental slope (Sub-

areas O and 1), where this proportion increases as summer

approaches winter (Fig. 1).

Results obtained by scouting and research vessels confirm
the data of commercial BMRTs. The percentage of Greenland ha-
libut is the greatest in the catches taken by scouting and
research vessels in NAFO Subarea O. This proportion is sig-
nificant throughoutj a year declining slightly upon increas-

ing of depths trawlled (Tables 2=4). A decrease (from 62-88%

to 43%) in the proportion of the halibut has been observed

in catches taken at

depths of 500-1000 m. In NAFO Subareas

1,2 and 3 the percentage of Greenland halibut averages 47°5%.

This proportion is

In the recent ye

the highest in winter/spring (Table 5).

rs the Greenland halibut by-catch amount

while fishing for roundnose grenadier has inclined elsewhere.

It is probably associated with an increase in the Greenland

halibut stock abundance. Certainly, present-day allowable



by-catches of the halibut restrain the fishery for roundnose
grenadier. Consequently, the USSR fleet does not take up
the quota for the grenadier fully.

Reference

Elizarov,A.A. 1962. On the vertical stability of water lay-
ers on the fishing grounds of Newfoundland Banks. So-
viet Fisheries Investigations in North-Western Atlan-

tic. VNIRO-PINRO, M.:173~187.



%Hhmwapmumw.mnbwr.Whmw.axnnmmlumamm.mrmmlwhum .k‘.hnumw,.mhmmumhpmuWHHpu.
SWCET  ®Liy LI 69T Towee Gosve DOIST Iel —&78 6 LT Loy lggs ©0

SS9 gl0I. L2l _GEI .Im.bwalmnmlumlﬁlﬁbw éim.hm!lpmbllwuwmlmbﬂ. e
9L69L  L29II  LeBSI 9928 86101 49ZIT 9604 — 20Se S66L ¥V Ge82  69S1

|m|bmllb|mm|nw.bm|m|mml|mnmwlbnmmlm|mm : P.bb.wbb....mummllw.mblnmlmmrm
99Io¥ ~ vvI8 2252 €962 868G ~ 2¥99 1899  ¥E02 Suel “Ivel 088 8961  8¥LS

Lmhmml&mtl.blmmll.mlmwlblmwlmlmwllulml |Pbmlb|hm|pbpﬁlmlmllblmmlm

&eve Toelz EeVEl 629 S50¢ TOEve eBs il 808 ] Z6T T0IoT
_BS B S e _o'ye——2r0e Q28 - Q0 _  0°0 0001
9980 ceee S 00t 550 72 z Z oee 0
Igaori T - T TTTTTTTTTTTTTTTTTR v PIQWS ||||||||||||||||||||||| ¢ —ans

* (z0qeUTWOUSP) 3NATT
-y oUg JO o8ejueoxed oy pue (I0jEISWNU) TMBIZ-WO330C @ UY3TH STYNT ¥YSSA £q
L.=¢l61 UT uses (Suogq) sayo3zed. qnqlrTeq pUBTUSSIN~IOTPERUSIZ. 9SOUPUNOI 4UIOL °| OTqR]




Py , . , M A . v )
£'ey —&0z p01 0oL - 0001-106

62%0 -
_ . [ . ] : € P . s ¢ )
| —5%— - - - B % St 006-108
Q~ . 8 [} [ 3 . ; Q. [ ] :
| © . -
1 . ¢ s ¢ ¢ ¢
| —&H5— & 5% 56 - - - 004-109
[ ' Ly [ [
5 M L8 = o s 009-109
T T T T e T T Taes ¢ sy f mp P mme
ueowm v e o S L i e o : w ‘yadep poTmeI]
ATaauon AU :

- (z0qeUTHORSD) oFequsored YOREO

ANQTIEY SUs pUB (I0jBISUMU) O BOXBANS OJVN UT STOSSSA YOIeISdI pue Sut

-qn008 £q 9/=H/6] UL Ua¥e] 4NQITEY PUBTUSIH PUE IOTPRUSIZ 9SOUPUNOX IOF
SOTISUSTJ TMBIZ-WO0340Q 973 UT JurTmexs anoy xod (suoq) sa8yoqed 98BIBAY - °C OTARL




... ¢ . ¢ ¢ ¢
= - - - - A% i B - 0003-105

e 1 472
A A ooe-1o
I 4 S LT X X S s B

° (X04BUTWOUSD ) wmm.pnoo.umm qo3ed

ANQTTEY oU3 pue (I03BI8WNU) | edIBqNS OJYN UT STOSSOA [OIeasal pue Jut

-qn0os £q 9/-h/6| UT UWeNe3 JnqQITeY PURTUSSIH PUE ISTPEUSIS 9SOUPUNOI IOJ
SOTIOUSTJ TMBIL-WO0340Q oU3 UT JutTmexs Inoy xod (suoq) seyoqed a8eIsAY ¢ 9Tqel




-10 -

6% - e T .
Immpwu -..m.%wn - lwv.wm 09s Lm.%m 006-108
L |o.%.m. - - - 004-109

e o e e e o e e e e e em e e e mmr e e e em e e e e e e e e @m e e e e e e e

- e cwe e e wn GE e e G Cee e e G e o Mo e e e G e emp  Goe i e Gae ee GE e e e ow cwe o e G N mm G e o e e oo

° (T03eUTWOUSD ) sZequeoxad |o3ED

ANqQITeY 8Ys pue (IogeIounu) 2 eseIeqng OJVN UT SToSSeA YOISSosI pue JuT

=3noos £q 9/-+/6L UT usies Apdo,..n.ng pUBTUSaIH pUB ISTPBUSIS 9S0UPUNOI I0J
SOTISYSTJI T[MBIF-W0440q &Y UT JurTsexy anoy xod (suolq) soyo3ed 95eIBAY °+ 3TABJ




0001-10¢

I
[ p é 3 & ¢ : [ (1 [} .
~&E  HP- o - &3t it o el ¥ ooor-106
[ 6 ¢ 8 .3 ¢ ¢ ¢ ¢
o el 2 el e+ i - s o aul i .Lm.qo%. T T 006-108
8 é 8 ¢ é [ [ [
| 4 S B G E L LE 5P - 008-104
u 8 4 [ 3 ¢ & é aD
_ —hRE g m”wbo - & oﬁ-_ H.m - o # .lo;p_ - 004~109
I'1 - 2'1 8°0 8'1 L0 80 8°0
cesm w 28Q M AON w 490 m dog w gny w 0P W unp M aep w E ‘gqdep
e LIl ____ el oLl ;_ _Pomea
° (1048UTWOUSDD ) mwmpmwonmmAnopmo AnqITey 9ya pue
(x03BIS9UMU) 0303 UT 2 pUe L0 seaxeqng OJAVN UT STOSSoA [OIEssaI pue JUT
-qn00s £q 9/=h/6L UT UsHE] QNQITeY PUBTULSIH PUE ISTPRUSII 9SOUPUNOI JI0J
.SOTISYSTJ TMRIL-W0340qQ oy UL JurTmexs anoy xad ,mqupv sagoqed 93RIBAY °§ STABL




N oW B
o (o] o
1 1 1

- 12 -

80
70

50
401

T

20
10

1 { 1 i | | 1 1 1

|
I W Yy v Vi v X X XX

Months

~ Fig. 1. Curves of catches of Greenland halibut (in the per-

centage relative to the joint grenadier-halibut
yield) taken in 1973=77 in NAFO Subareas 0,1,2 and
% (in the smoothed form).
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