NOT TG 8E CITEC WITHOUT PRIOR
REFERENCE TO THE SECRETARIAT

Northwest Atlantic £ h Fisheries Organization

et
e
——
Serial No. N2600 NAFO SCS Doc. 95/4

SCIENTIFIC COUNCIL MEETING - JUNE 1995

Russian Research Report for 1994

SECTION | - AtlantNIRO Research
SECTION 1l - PINRO Research

SECTICN | - AtlantNIRO Research in NAFQ Subarea 4 in 1994
by
V. A. Rikhter and I. K. Sigaev

Afiantic Scientific Research Institute of Marine Fisheries and Ccpanagraphy (AtiantNIRO)
5 Dm. Donskoy Street, Kaliningrad 236000, Russian Federation

A. STATE OF FISHERY

In 1994 no Russian fishery existed in the Scotian shelf area, therelore we were
unable to collect biological samples required to assess the silver hake stock by means of
analytical methods.

In respect to the prospects for 1996 it is possible to suppose on the basis of
()—grou'p trawling surveys and retrospective abundance estimaies obtained a year before
that the fishing hake biomass will remain at least at the level ol 1995, The above
assessimnent seems conscrvative taking i account that the bulk of catch in 1996 will be

represented by 2 relatively sirong year-classes of 1997 and 1993,
B. SPECIAL RESEARCHES

Envirormental Researches

In i994 no rescarch expeditions of Russian vessels were carried out in the Scotian
Shelf area. Oceanographical researches were performed in two dircctions. The first is
related to the study of international variability of hydrological conditions and
assessment of the latter in 1994 to coatinue {ishery monitoring and prediction sea
surface temperatures (SST) and surface water boundarics locations were used as a
basis. In the first case SST values were obtained from the monthly maps of Moscow
Hydromeleocenter at the cross-points of 2.5° x 2.5°  geographical gid in the Novth-
West Atlantic areas. In the second case 3-4 days Canadian facsionile maps ol ocean
conditions analysis were used to define the indices of three waler masses boundaries
location at each meridian in the area from 55° to 65° W. SST anomalies were
estimated from long-term average values in 1977-1991 by months, while the anomadies
of water boundaries location were calculated from the long-term average values in
1977-1987.

The aﬁalysis of SST shows that in the Labrador and Newfoundland areas the
negative anomalies {up to -1.5° C} predominated during spring and suinmer .while the
positive ones approaching 3.5° C in some months were dominating during fall and

winter. In the Scotiun shelf area the condilions were defined by dominaling positive
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3ST anomalies during entire year. On the shelf slopes and in the central part the latter
values varied from 0° C to 3° C. In the eastern part low negative anomalivs were found
in winter and spring and the positive ones (up to 3° C) in summer and fall. In the
warm slope water zone southward of the Scotian  shelf SST anomalics were positive
and approached 3.1° C during a year. During the latest 5 years international variability
of S8T in the Scotian shelf arca evidences the continous rising trend
(Table 1).

Intra-annual dynamics of the hydrological fronts boundarivs at sca surface in the
arca between 65° and 69°W was characierized by the cold shell” waters nonhward
movement during Januacy-April as compared to the average long-term line, while from

May to the end of the year the former was located southward of that line and more

southward than in19%3.

Such intra-annual wave appears to various extent ¢ach year which is likely related
to the more intensive advection of warm slope waters to the shelf during fall-winter and
te the more strong transport of the ¢old Labrador waters (rom the Tabrador and
Newfoundland areas. In (994 the slope waters boundary was shified northwards
during January-May and appeared almost at the average long-term location from June
to December. Thus, it may be assumed that the wann advection prevailed during the
first half of the year which is related to the northward shift of bolh boundaries.
Buring the second half of the year the cold water boundary moved southward. while
the warm slope water boundary was fixed at its long-term average position. The above
situation secms to define the conditions favourable to silver hake fishery. sinee it
promotes the gradient zone strengihening within the shelf area allocated 1o toreign
fishery of hake and squid. In general, on the basis of assessment of hydrological
condilions in the Scotian shelf arca during 1994, il may be concluded that the latier
were favourable to fishery of sitver hake and squid aggregations ot which are associated
to the shelf-slope hydrological tront and were unfavorable to the hake spawning since
the cold water advection during May-September exceeded the standard one and the
fevel of 1993,

The second branch of oceanographical researches is represented by the review of
observation data obtained during 6 surveys in the Scotian shell arca from 26 June to
12 July 1990 at the Russian R/V  “Evrica” under the terms of Russian-Canadian
Agreement. Various environmental factors affecting the silver hake distribution were
researched. ‘The near-boltom temperature fields, salinily, nuirients, horizonial
circulation and forage zooplankion were compared (o the hake cutch distribution.
Surveys confirmed the formation of feeding and prespawning hake ageregations in the
warm side of hydrological shelf-slope front. This front is the necessary cnvironmetal
cbndiiion for hake, providing both optimal physical terms and forage base, since it is
the major mechanism of the latter formation and redistribution. Patches of forage
zooplankton represented mainly by large species such as euphausiids are formed at the
front under the pressure of mesoscale circulation. The 1esulis of the above rescarches

are presented in NAFO Special Report (1993).

Biological Researches
In October-November 1994 the trawling survey of O-group silver hake was

carriecd out by the Canadian vessel under the joint programme with Canadian
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scientists. The estimate of the above-mentioned group abundance allows 1o assuimc the

year-class of 1994 to be slightly below the average one.

Other Researches

The attempt was updertaken Lo solve the problem ol red-lish - Scebasies nentelfa
Travinj population structure in the Irminger Sea in connection to thic hypothesis on the
likely relation of the latter to the same species in the North-West Atlantic. The resulis
of the rescarches suppose the existence of 2 red-lish populations i the lrminger Sea.
The firsi one is distributed in pelagic zone including the arca outside 200-mile zone
(“ocean stock”) and the second one inhabits the shelf edge ofl’ Iscland and  Eastern
Greenland. Larvae drifting towards the Western Greenland and maybe ¢ven farher
seem to originate from the spawxrn'ng grounds at the shell edge. while larvae hatched in
the central pan of the sea are developing within a closed eddy formed by the surface
currents. No evidences of the adalt red-fish migration into the North-West Adlantic and
back are found,

Detailed description of the above-mentioned results is presented in the other

scientific document,

Table 1. Average annual SST values in the Scotian shelf arca and adjasent

waters during 1990-1994

'_; ' Years
1990 1991 1992 1993 1994
Shelf slope 106 1.9 s 1 16 ‘]_ 13.2
Eastern part 7.6 7.8 7.8 78 | 80 !
Slope waters 17.7 | 17.8 18.0 | 19.0 ! 19.2 !




SECTION Il - PINRO Research in the NAFO Area in 1994
by
P. I. Savvatimsky and V. A. Borovkov

Polar Research Institute of Marine Fisheriss and Oceanography {PINRO)
6, Knipovich Street, Murmansk 183763, Russian Federaticn
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i. BYBABEAE @ AND )
A. Biatuy of the Fiazharias

drasnland balikat, On July, 28, 1895 Russlan ships commenced the llcensed flghaery on Greenland ballbut in Div.
OB. TLl1 the ead of July, total nuaber of vassels had raached 12: € - of tha PBT- and £ - BMET-type. The
fighery pariod tarminated on Detober, BB. Total catoh mado up about 3.8 thou. t. The maln fishery was carriad
out along EI"H0 - 64722 B and £1°30 - 5720 N at B53-1126 = dapthe. Flahery cateh rata per vassel/davg of catch
for BMRT compogad from 3.5 to 5.1 ¢ and for PBT - from 4.8 to 5.3 . By-catch of graenadier and othar fiah
conatltuted below 128 % . .

B. Epacisl Raegeazch Btudlea

Ro apacial :urvnyi for atudying flah and thalr inhabitatlon wora carriad ocut in 1994.
I1. SUBAREAB Z AND 3
A. Btatua of Flaharles

Greanland hallbut, Ho flahery on halibut wag practicelly carrled out of? Labradoer {26, 2H and 2J). In EA B
fishary on hellbut wag commancad fros June, 28, ocutside the 708-mile zona of Canada in & deapwater ares of the
Flamigh Pagz. 8 PBT-type vougels wara flshing on halibut along 47730 - 4B8"B2 N, 46730 - 48"B2 E til] July, ©8.
About B2 t of halibut wore caught under daliy catch rate 2.5 - 3.2 t. The maln reaaon of low catch rate was &
amall fighiag dapth. Hallbot samplez froa comearcilal catehes wore collactad 1n the pariod of B/Y "Yaigach~
oparation in Biv. 3% !n Soptombar and ara pregented in Table I,

Badflgh, From tha second hatf of July, 1894, gome BMRT-type vedsals commanced fighery for redf1lah on tha Flemizh
Cap Bank along 48713 - 48717 ¥, 44742 - 48737 F ot 380-882 = depths. Catchaes fluctueted from 3 to 20 t per 1-3
trawling houra {for longth compoaition of radfigh catchas seq Table 2).

In Angust, 1994, the same group of vessals continued the fishery on the southars glops of the bank at 290-380
2 dapths. Catcohos constitutad 1-11 € per 1-3 trawling hourd. A mean daily catch rate wasd 14.8 .

It tha and of Baptesbar - baginning of Octobar, some BMRT-tvpa vesoels wers Tighing for radfish with bottom
trawls on tha southarn slopa of tha Flamish Cap at 260-380 m dopths. A mean dally cateh rats wag 13.8 t. The
flshery was torminated on Hovambar, 2. Maean Octobar daily cateh rate constituted 17.0 t.

Northarn ashrisp. Date om Russlan fishary for sheisp on the Tlamigh Cap Bank ig axtramely limited.

One atern trawlar (1 093 h.p.} bad fishad for ghrizp from July to Octobar, 1994. Fighing depthe wers mainly 308-
P B on tha northarn and wastarn slopas of the bank during 4 trawling hourg, catehad congtituted from 3.4 to
1.8 % and dally cateh - 1.2-2,3t.

Catchap par affort alightly increasaed fros July te Octobar. One Xllograe of shrimp contained 189-19@ specimens.
Carapaca langthas worae from 14 to 5B mm.

Bousndnoge and roughhoagd grazadlar, Ho dlrected llshary for granadier wag carriad sut. Only snell quantities of

thol ware caught doring fighsry for draanland halibut and redfigh.

Capalin, No fishary was carriaed out.

Lod, Bo fighery wee carriad out.

Qthar gpaclag, Wo directed fighary for other gpacies was carrisd out. Bmall by-catches of wolffish, cod, skatan,
floundara and gropsdiers wara in catehec of Gresnland haltbut and radfish. Praliminary catch of commarcial fiszh
19 pregaented in Tadbls 3.

~




B. gppcial Begearch Btudies (AA 3)
1. Esvironmental Brudlien
&) Bydrographic atudics

In 1894, B/V "Vilnina"™ had ecarrlad out oceanographic obgarvatlions in tha apsaa of the Grand Bank only! 1o Div.
3aNO - on Juné, 14-23, and in Div. 3L - from Jume, 21, to July, 1B. Io thooe gareas, 47 and 38 trawl oceanaographic
stationg wara corracpondingly dong. Watdr tamparaturg and galinity ware maasured at standard horigons with the
ugg of bathomaters, raverslble tharmoBdtarz and a laborstery Salimetar.

Dbeervational date wore processed by methode presaented in pupars [Borevkov and Tevu, M5 1988, 1882) in order
to eatimate paculiaritics of dilatribution, deviationo from loag-tarm mosc valuas and teadancies of yesr-to-yoar
changas of pre-bottom taemperaturo and galinity.

Bacausa of thae spatial limitation of tha gurvey, characteriztics interpolation into a part of knots of &
stendard caleulatling nat wag 4ifficult. Therafora, meAn tamporatura and galinity Iin DIv, 3WO near the botton
for Juna-Jtuly, 1884, wera raduced %o & standard nat area with the vse of plsple linear ragrassionsd batwaad
indicas, ona of which wag Agtarained on tha bagza of full sats of intorpolatad data and the sacond one - on the
bagae of thair parta corrasponding to 1984 survay aram.

Dug to results of analysls, thermohalina condltions in the pre-bottom layer on tha drand Bank in Juna-July,
1884, wara dotarzinad by a compositlion of watar magses, typlcal for this area. Watars of cold intarmediata layer
{CIL) reachad tha bottom iz the wagtart, pnortherc and north-eastaesn paripharisg of thae bgnk; the Gouthern
bordar of thalr area (B"C igotharm) had & ghape of & haruo-shoe (Filg. 1). Location and @ises of tha area of CIL
watera near hottom were very aimilar to & long-tars mean; howaver, thelr minismal tamperatured were 2.2-8.4°C
lower than wgually.

Wamar {upta 3"C) and frashar {32.8 peit) shalf waterg, a8 wall &z tranaforacd &lope watara with tamparaturae
highar tkan 8°C and sallnity abova 34.0 psu, distributed correspondingly io the central bank and in 1%8 mouth-
wegtarn adge, 1.&. in typlcal arcas.

Plolde of abnormal pre-bottom temparaturd and salintty {Fig. 2) justify on predomination of o small deficleney
of haat and aalts in tha arga of TIL waters. Its extremns, axprasiged 1n aboormal teEparatura {-1"C) and gsalinity
{-P.256 psa), was timaed to CIL watars intrualon to tho south-wedt of tha Grand Bank shallow. The paecullarlity of
the ghelf waters in tha caentral pert of the bank was & surplua of warmnezs &nd & daficlancy of salinity:
Extremal abnormitles of taomparaturs {1.8"C) and galinity (-B_4P peu) axcaadad tha corresponding standard
daviavions 1.7 and 1.3 timas,

Charactaristics of & tharmohaline status of pre-bottom waters in regard to the areas of the Rewfoundliand shalf
are proagentad it Table 4. It demonstratas & comblnation of salta deficlancy and abnormal temparaturaeg with
dirfferent signe raflecting a lowerad lavel of heat storage in tha northarn part of the area (Div. 3L) and a
ralativae aurplus of warmnags in Ltg south-eastern part (Div. ZN).

Yaar-to-yaar changad of charactarigtics from 1883 to 1964 juetify on pradomination of g tandancey of warming and
frashaning of pre-boitod waters, rataez of which are higher than in ite morthern part. 4 combinetlon of these
tandancias ig probably couaed by & decrcade of waranasa losfes and salinity during icae formation from 1BBZ-1BD3
ice senaon to 1B83-19%4 ona, that i1g provaed by the decrease of 1ce covarage of the Labrador Bas peculiar to this
parlod. .

In a modern "cold” parlod on the Rawfoundland shalf, which has lagted from the middle of the 8@-tea, imilar
yaar-to-year changag of a4 thermohaling status of pro-hottos watara hava been alraady ragistared two timas: in
tha begioning of & partod - from 1986 to 1886 - when changes wara gnall, angd immadigtely aftor cooling. 1.a.
batween 1999 and 1891 (Fig.3). Rapaated samo-direction interatnual changag in 9arly 80-1as charactarlzs this
pariod ag & phase of a slow warming and fraoghaning of pre-bottom watera. Apparently, thiz phage will ba the
terninated one 1o the most prolonged two last 18-yaar pariods of & "cold” eycla.

Z. Bioleogical gtudiez by apacias

A gurvey of bottom figh stocks was carriaed ocut by R/V "Vilnius" from Junae, 15, to July, 1@, in Div. 31 only.
About 82 X of the araa warse obaearvad. The acoudtlc purvay for capellin Stockn was conducted by tha game vassael
from 14 to 24 June, 1954 in Dive. 3LND {Tabla B).

Materisls on radfish, cod and capelin are prasented in papers.

Aparlcal vlalce (JLY, In Div. 3L, catchea of Amarican plalce wera gmall (18-25 speclimanz). Maximal catohad wara
taken in tho gouthern arda at 402-520 m dapthe. Catchos contalnad fish 15-5@ ce long: mean 1sngth of Beled was
28.¢ ca and Tomales - 25.8 en. About 7@ X of figh ware immature. Mean degrae of stomach fullnags weg @.52. Maln
food wag ophiaransg (52.2 X dus to cccurranca).

Greanland halibut {3L). The largast catchan of Oroenland hallbut In Div. 3L {(upto 382 kg par &,.5 trawling hour)
Wera nearby the land zlope at 492-682 m depths (in 734, T38 and 736 strata). Length of Orcentand halibut wag
18-85 cmp; mean length of malen wag 31.9 om and that of fommlas - 32.1 (Tabla B). 66 X of figh woro ipmatura.
Intersity of halibut feading was low {mesn dogree of stomach fullness was @.8 and maln food was capalin and
othar figh .




Table 1. Langth fraguency of Greonland halidut on the data . 4
of commerclal flghery in Div. 3M, Geptember, 1984

Length, ¢n Malag H Fanalen Total

la-18 1 - 1

28 3 2 E

22 3 [ ie

24 3 |3 B

28 8 4 13

28 17 19 27

30 12 T 18

a2 8 T 18

34 4 7 B

38 4 - 4

a8 ] - -

42 -] 3 8

42 H:J 3 i3

[T 4 8 12

4B B 2 5

48 & 1 7

52 4 2 4

82 7 2 8

54 12 1 11

58 3 i 4

58 - - -

1] 1 - 1

44 2 - 2

64 - - -

1 1 - 1

£8 1 - 1

Bo.flsh maeas. 122 B4 188

Hean length.cwm 38.4 33.8 36.8
Mogh/hook, as 128

Tabla 2. Lengtxk fraguency of radflah on the data
of commercial fiahary 1n Div. a, July, 1984

Lasgth, om ! Malas ' Yanulas H Total
15 - 1 1
1B 1 - 1
17 34 18 ¥4
18 184 188 138
114 818 437 1118
20 -1 874 B&3
23 313 181 Bl4
22 141 1089 F{1]
22 52 1] :1]
24 18 18 18
28 17 24 11
28 T4 1 124
27 118 ' 78 194
28 138 T8 2717
Fid 158 53 211
28 178 a4 282
31 128 102 228
32 188 148 323
a3 1M 144 h31 1
a4 202 114 3ls8
30 184 T8 282
36 188 ¥ 242
371 - 176 128 38
8 133 122 266
38 71 88 182
40 34 * T8 112
41 11 i ar 48
42 i 32 42
42 B 17 o 23
44 - 18 12
4B 1 B i@
H: - 2 . 2

Ho.fiak maag. 4178 2888 1074

Maean lepgth, cm  25.8 27.6 " 28.B

Hﬂﬂh/heok, |11 128



Tabla 3. Busaisn catchas in Bubardea @, 1, 2, 3 and 4
in 1882-198&. Praliminary data undsr alach
indileceta Jolnt vanture catchas, g8 recéalvad

from Canada and Jreenland (tonng).

Epacien ! RAFQ mraa @ 1892 1583 1984
Cod 2 - - -
Z+3K - - -
30 51/- - -
IM 1/- - -
41 1/- - -
Haddock 4X 1/- - -
30 ] - - -
5. momtallas 2+3K 8/- - -
3L BT1/- - -
ag EB4E /- - -
M 2837/~ - -
4X 12/~ - -
Roundnode B+1 T85/78 - -
granadiar 2+3 30/38 - -
Amarican 2+3K 4/~ - -
plaica M - ~ -
30 30/- - -
4 1/- - -
Witch 2+3K -- - -
30 - - -
§ /- - -
Oragnland O+l TYTL/T1TE - -
hallbut 2+3K sa4/- - -
Capalin 2+3K - - -
30 - - -
Bilvar haka [} 4 .18/~ - -
ac - - -
Gaithe 4 117/- - -
Yallowtall
floundar 30 - - -
Barring 4 217/~ - -
Mackaral 3td 1837/~ - -
Arganting X - - -
Bquid 1llax 3+d /44 - -
Othar 235/~
Total Z1BT4/7324 - -

tabia 4. Maan near-bottom tamparaturés and salipitles 1n guamer 1884,
thair abomaltes {A} and deviations (D) from tha corraapondant
' valuag of 1983.

Characta- HAFD Divialona
rigtica e N e N e e oo e omE— oS STwo e
! 8L H 3R ! a0 4 k). [o] H 3LN0
Tanparatura, "C
1884 2.27 t{1.38) {1.23) {1.33}) {9.82}
4 -9.18 2.3% -8 .88, B.21 -2.91
) a.38 f.58 -2.28@ 2.27 g.27
Balinity, pau
1584 33. 48 {32.89) (32.82) (32.88) {32.27T)
i -g.a7 -2.18 -8.17 -8.17 -f.12
] -g.87 -9.29 -@.14 -9.21 -8.14

Bota: data 1n brackats are obtalndd by reducing of moan
tamporaturae and 2olisity valuag %o standard net areas.




Table &. Iavantery of blological gurvaya

84 ¢ Dpiv. : Month : Burvay ¢ Dbjactivas @ No. of tows
' R © o typa A o .
2 " 3L Y L] Groundfigh,
) : R tamparatura, )
Balintity

3LBD B .0 Capalls, _
. . tamparature, 12
salinity

1 Ua¢ nnabar from 1 to 1Z for months
? Ingurt 8 for gtratifiad-random and 0
for othar sorveya.

Table &. Length frequency of redfigh on the data of
arploratory fighary 1o Div. 2L, Juna-July, 1884

Langth, cm ! Malad H Fomalaa Total
i3 - 1 1
14 4 - 4
18 3 - 3
18 11 B 18
17 2B 18 (43
18 44 [+ BY
18 81 ' 98 BY
F{] 28 28 53
21 38 83 71
22 5@ 83 113
23 . 84 B2 148
24 2.1 ) 188 281
4.1 180 182 328
28 Ze8 181 38T
Fi g 188 177 - 35E
28 : 183 © 181 314
] . a4 183 187
3@ 78 Too118° 188
31 &8 183 . 181
az al 1] e
33 ‘ 11 17 28
34 1B 28 (1)
38 13 28 - 1)
38 12 18 b
37 ] 12 23
58 ] 8 B
30 a 3 &
48 .3 2 ]
4l 4 2 8
42 - 1 1
43 - 2 2
“ . - ..‘ -
48 - 1 1
48 - - - -
47 - oL - =
48 - : 1 1

BHo.fizh meas. - 1428 1%.1:1] 1018
Mean langth,cm 28.1 8.8 26.%

Maak/hook,am 128



Table. 7 nae-len'qth. key of Redfish (males! on the data of exploratory
fishery in Div.3l, June~July 1994

Length, : ' . - Hhge, vears : No. sMeight,
Y T - - -— -1 g
03 4 2 3o b 7T B o % 0 Moy 12083 s Mo 15+ M6y 17 1B

14 2 2 3.5
I§] 2 2 43.3
16 7 49,9
17 i1 I 50.4
18 2 18 12 68.8
19 13 . 13 82.2
20 ' - 2 7 4.4
21 8 { 7 113.9
1z 7 ] i1 134.1
23 ’ : i 14 158.5
24 ‘ 13 131742
25 1 2 16 201.4
2% ' ' 13 8 20 2274
I : 3 10 2 15 264.2
% ' 19 19 294.0
29 . 3 ) 13 310.7
30 5 3 § 15843
3 : : 1 & 7 402.0
32 : . . b 6 4237
3 2 2 5S040
34 ) 2 -2 906,95
33 3 | 13 5 552.4
38 ' ) 0 b 853,2
37, z { 300870
28 ¢ - 0.0
39 ' | 1 1 800.8
40 3 3 B&4. {
H ' ' I 3 978.3
Na. 2 22718 15 82 20 26 14 9 8 3 7 3 2 3 3 225

Awerage ) :

weight,q 31.3 36,3 79.1 120.3 189,46 243.4 289.8 340.4 337.9 $43.8 529.4 640.9 423.7 - 751.0 B&4.0 978.3 250.3

Awer age

25:4

length,ca 14,0 16.618.8 21.3 24,4 26.4 28.%1 29.5 30.7 32,3 34.6 35.9 363 3B.0  40.0 41.0




. Table.8 fae-length key of Redfish ffenales) on the data of exploratory
| Fishery in Div.3L, due-July 194,

Length,’ ‘ e, years

, s o, sieight,
a e =" : : Poq
s r S v b T By Y0 :!1':12}:13 PHOr 1S s e s 18 219 20 22 122 23 1 M - ;
1g _ 1 o I K¢
1 5 5 - SLb
18 2 8 10 M
19 g § 83
. I 2 5 %
2 4 1050
n 1 -5 \ . & 1.8
3 10 , 10 . 159.9
A gz ' 10 1694
5 2 14 005
© % R _ 10 2403
i | O 12 2%8.0
;] 8 12 M
3. B 5 13 MBS
W 22 1 38,8
I o i1 456
SR 110 - 1L 4575
B Y 2. 484.5
% 10 10 7.2
35 g1 9 M2
3 - ’ & 16,2
3 1 4 7 10T
% ‘ ' SRR SR S I 7.0
39 ' R - S . ; . S 805.0
0o ' U S ' - t 8400
[T ' S S R 1 1o M0
42 . o s o _ I 9.0
43" E o . L o - 1 : I 1055.0
“o ‘ . - S 6 - 0.0
15 - SR e ST ! C 1150
[T ' . : ER L o S | - 00
7 : y S . . - 00
& | S, _ _ ' ! to1s.0
Na. 8 0.7 % 3 .18 13 12 ®B.8 & t 2 1 1t 1.8 1 0 1 w2
Average o , ‘ . : , ,
weinht,q 60.6 83.7 108.7 180.7 247.7 324,56 381.5 406.0 462.3 569.4 423.8 726.4 £40.0 822.5 $42.0-950.0 1055.0 0,0 1252.0 0.0 1345.0 340.3
fiverane ’ '

length,ca 17,1 18.8 209 240 26,5 2.5 2.8 30.9 2.2, WA 3.0 I W0 T AL0 420 30 0.0 45.0.0.0 4.0 2.9
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.Tnbln 9. Langth fraquency of Oreonland halidbut on tho data
ol axploratory fishery in Div. 3L, Junae-July, 1DBd

Langth, ca ' Juvanllas ! Malaa Femalan Total
18-11 2 - - 3

12 12 - - 1]

14 - 1 - 1

18 - 2 - 2

18 - 15 18 31

e - 42 32 T4

22 - 48 82 BT

M - 60 38 88

28 - 188 133 298

2B - ) 278 233 511

38 - 34} 33z B73

32 - 279 272 £51

34 - 223 186 489

38 . - ' 188 131 287
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' 54-88 . 1 2 3

Ho.figh meas. 13 1879 1874 3566

Moan length, ca i12.8 3.8 32.1 3.8

Mesh/hook, nma 128
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Fig. 3. Long—term variations of spring-summer near—bottom
temperature (top) and salinity (bottom)
on the Newfoundland shelf in Divs. 3L and 3NO.
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