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Abatract

Witeh floundaer biomass astimataes in Divislons BLNO from ﬁunsinn IGBE-1004 paRGAESh BUPVeTS Ara prezanted. The
largaat blemass estimstos registarad in 1BE4 and 15BE {a Div. 3L and in 1388 &nd 1551 in Dive. 3NO &t watar pra-
bottom tempparatura about 8.2°C and &.6-1.270, corréapondingly.

A dange roiastion {RE > BT%} batwaen pra-bottom tepparatura and biom&as estimctag in &il Divisions haz baesa
ravealad, howaver 4 dependance Characters ¢iffarad from aach QLRAF gPastly.

Intkoduction

During lang-ters fighary, witch stock aslge and thelir catch 1o tha area of tha Grand Noewfoundland Bany wers
ohiactad to eurficlent fluctuations.Tha largest cetchas wera obtalzed '1n oarly 137@-1az and =id-18B@-laea.
Bacauza of tha sharp dacreazs of witch atock after 1891, thias apecies hag lost ite commerclal laportence, and
BAFD Bclontific Cpuncll recommandad to auapecd thiz apacies fighary alnce 15BE.

Ona of thae poasible raeacong influencing tha stock aazessment and cheractar of 1tg distributicn 1¢ changes of
hydralogical ragime in witch hablitate on mlopas of Qreat Newfoundiand Bank.

An attompt to cnalysa a ralation hetween changes 1o witeh blomags dstimatas and water taesperature from 1980 to
16p4 from Rugslan resaarch aurvays in the aras of the drand Nawfoundlend Bank is made in tha papar.

Hatarialp and Methods

To obtaina comparable long-term blomesa estimates, date of trawl surveys carrled out annwally in spring/aummsr
down to BOO-B352 w depths 1n Diva. 3LRC wers uged. A standard figh-counting bottom trawl 31.2/27.3 with amall
magh glfa tngartion in the codend (a = 5-12 BR) was uaad.

Burveys wara carried out by stratiflad-random pattern !Doubleday, 1881}. A mathod of thalr conductlng had bean
pracantad in detalil earliaer {Bulatove, Chumakov, 18B6): Kusmin, 1887}.

Witeh blomaga esgtimatag for 19B@-1892 ward rovised. Calculations repoated tho aptimatex, pregented garlier,
ezeiuding 1681 znd 1933, whan recelculated valuas turnad cut te be alightly highar than thosa by calculations
dope in previocus yaars.

To charactarliza anvironmental conditiens, long-term data on water temperature along the hydrologiecal section
6-4, sbtainad ia Octobar-Hovesbar, 19BP-1882, a wall ag on tha hottom water tamparatura in Bive. 3L, 3N, 20
in 16E@-13994, ware wgdd, Watar tomparaturogd wWaera moazurad during trewl aurvays just bBafora or aftar trawllinge.
In 1892, no trevwl RUrveys ware carrited out lm tha area of tha Grand Rawfoundland Bank,

Baographical location of 8-4 section !a presentad in Figure 1. Method of calculatlion and tamperature data sartes
are prazented ln papers {(Borovkov ang Tave, 1958: 1882 .

Ba#ultg and Diacaasion

Managiog of #itch etock in tha sraa of tha Grand Newfoundland Bank is carrled out by singling out o? soma TAC
for the norﬁh—aastarn glope of the bank {together with Divs. 23 + 3¥) and southeryu zlopes. {Dive. 3ROy . Prom the
point of viaw of fishariag, thay ard npegual in impartance, slace from the early of 1980-las tha total catech
in Dive. 38D (egpaclally 20) was notlcably higher than in 21 + 3KL {Fig. 2). The Bnn;lton Bank ig congiderad
tha fortharbn houndaer of witeh diatpibutien. Bydrological reglme hear tha portharn boundar 1 charactarized ir
average by lowar watdr temparature ir the pra-bottom lavar compared to thet on the @outharn £1lopes on tha Grand
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Hewfoundland Bank. In 2o8e vaers f«<eperaturd Aiffareuce caen reach 72.48°0 (Fig. 3v. Although witch 18 &
sirytharsal apecias dnd cecurad in catoNed &L WRTLr UGBpAraturd of -1 to +18°C. 1t 18 consldered that itg
tamparature optimusm iz about 3°C. tharafera tha dwoelling c2ondlttons In Dive. INO are avidantly mora favourabla.

Estimaticne of witch btosaea from Rugalan survaye fluctuated in 1980-1984 gufficlentliy (Fig. 4, Tablez 1. 2.
Z}. The largast nuabara in Div. 3L were obtalnad in 1PB4 and 1988 at mean water temparatura near bottom abhcut
2.2°C. In Pivs. EAC the helghtenad astimaten of blomess wara reglatarad at watar tamparatura of @.6-1.2"C 1in
1282, 1985, 19B6, 1958 and 1691. The analogeus aestimates from Cenadian studlag ghowad in many cedes the gsimilar
tendancy of atondk changes, hewaver, valuon waka &4 a rule hlgher (Bowaring et al., 1594

The possibla reasoen of high bicnmazs satimates in the mentioned years is ghort-parisd shifta of witch within the
area cof tha Oreat Maowfoundland Bank and thalr re-distribution inte high danalty goncentrations In 3ome arcas
of atrata. ralatlvaly big in squary. Thic can laad t5 halghtansd blosas: estlimataes in coma Btrats in topdeguanca
of & nombar of trawllogs unrepresentative for this vear in these strata and, in geseral, for the whole Division.
Terical eramplag of duch halghtonad aatimatas can bo blomacs valuses in strata 343 and 546 for Div. 3L in 1684
and 158%, &8 well ag In astrata 336 and 384 for Div. 30 in 1981.

An attempt to detaermine quantitatively the possible corralatlon betwaen watar tomparature on the 8-k section
4and wiltch blomasz in the araae of tha Grend Hawfoundland Bank turnad out to have nc succass. 9ack relaticn of
BGan #trongth {correletion coafficlant 1s 9.58) wag regigterad hatwedn water tamparsturs avaraged in B0-202 m

layar in partg AB and witch biomassg sgtimataes in Dlv. 3L, obtalnad & yaar aftar doing of hydrologlcal saction
B-4 (Flg. 5, B, Tabla 4)

Tc laarn a meacure of ralation hetwean water tamperaturs in the pre-bhottom layar and witch blomags estisates
cimed at dacreasing of skort-perlod fluctuations, the indices amoothad by 7 termd with tha halp of slidieg
Averagling wars used. Rosults of ap rograsslonal acalysis tuztify on & high maasurs of ralation batwaon amoothad
charactesiatics dafinad by the detaratnatlon coufficlents of 82.14 %, 57.30 % and 78.92 % for Dive. 3L, ¥ and
0, corraspondingly (Tablas 5, 8, 7). Ralation bhaetwean water tamperaturs and blomags satimates 1s apacific for
wach of Diviaicons and axpresesad by & parabolic dapendence for Div. 3L and linear modals with oppoglta aign
coafficlents of slope of & regressional stralght [ine for Dive. 3K and 30 (Fig. 7. 8, B}

The highast witch blomags astimates Werd &d & ruie rogistered in yoars with moderatsly warm and normal water
faavlisg In pra-bottom layera (iBBBE-188BY, In the northern part of the aras, lnfluanced by cold watar maggas in
the graatest seesure comparad to other aress, the tempereturse optimum during fish concontrating 1s meostly
axpresged: from 8.3 to §.7"C. At tamparature higher or iowar thege valuea, bicmess eatimates iecrasse. In Div.
3N, watar temperature locracga g followaed by the corraspondent in time blobass estlmates increese, whareas
in Div. 30 - by daecreams. '
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Table 4. hnaiysic of varlance ragults from linear regraession modal
ralating witch flogndaer stook Riomads and watar
tabdparatura in $0-200 = layer oo sactisn B-A (partp AR)
ia Div. 3L, 1PB3-1894 {tima Rerles of gtock amseammanta
1a ahifted on 1 yoar).

Paramatar Eatimata Bt. arrar T-valua Frob. leval
Intarcapt 4.37420 0.B2868 4.71028 P11

Blape -3,88288 1.81188 ~-2.14878 .BEALS
Analyaig of varianca

Bourca Bum of squaras D¥ Maan Sguarg F-ratlo ' Prob. laval

Hodal Bé.12848 1 34.12648 481731 _pERIE
Error 86.83897 ] T.381B2
Corralation coafficlent = -9, 68230 R? - 33.91 %

Table 5. Aoalyois of variasce rosults from parabellc regregslion model
ralating witch flounder stock and watar tamperaturs nsear the
bottom in Div. 3L, 1898D-1894.

HModal fitting raazulta Y = 4#x°2 + Bix + C
Estimata Bt. arror ' ratio
I3 -118858.2471 1742.73887 -6.BBB7Y
B 12814. 2523 1€90.80523 7.1@888
C 1264.8227 32%.288338 3.50821

Analyvsio of varlance for tha fnli ragrassion

Bourca . bBum of mquaras nr Hoan squara Ratlo
Hodal 1.3702E8 3 4. 88T4RT 1.85218%
Error 4775803.8 . 11 434136.7

Bf Z B2.14 %

Table 8. Apalyels of varlacca raegulta from linear rogredsion model ralntlné
witeh Tloundar stock biomass and water taBPGFALUPS BeRP tha bottom
in Blw. 38, 1938-1833.

Paramatar Eatimate Bt. arror T-value. Frob. laval
Intarcapt -72.3168 958.128 -0_ 22182 .843219
Blopa 1588._76 | 373.718 4.1782%8 LoR1de

Analygias of varlance .

Bourca  Buam of RJUAras bid4 Mean aquara F-ratlo Probd. lav.
Madal 4BBB7E7 . 4 1 48658767 .1 17 Nk
Error 3884218.2 13 2767@B.1

Corralation coafficient = O.BHERS R = s1.308 %




Tabla 7. Analvats of variahicd raaultes from lindar regresaslon model
ralating witeh floonder stock blomasc and watar
teaparatira naar tha bottom IZn Div. 230, 1688-1883.

Paramatar Eatimatea ‘Bt.. arror P-valus Prob. laval
Intarcapt ET21.54 388.999 17.18728 .oaoge
Blopa -3288.48 IPE.RLY -7.18883 .opasl

Apalyalis of varltance

Eource But of GqQuaras of Maan zquarae F-ratle Prob lavel

Hodal 13687035 1 13857836 b.178L1 .apia
Errcr 35042804 12 260668.4
Corralation cosfficlant = -2.B34042 R = 7H.B3 %
] |
3000

200 °
Hamilton
Inlet
Bank

53° 52°

Fig. 1. Location of oceanographic stations on hydrological
Section 8-A ( parts A,B,C ).
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