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- ABSTRACT

It has been revealed that the northen boundary of yellowtail flounder area shi-—
fted much southwards from 1971 to 1991. Young fish (not larger than 25 cum) have
been distributed lately only in the south of the Grand Bank (3 NO). though in
70's they occurred widely in the north of GNB (Div. 3 L}. '

It is shown, that yellowtail flounder occurrence in the northern .outlying areas
does not depend upon temperature variability in a bottom layer, but is determi-
ned by strength of yellowtail population in the Grand Bank area.

INTRODUCTION

As the yellowtail flounder stock in GNB has been at a low level in recent years,

STACFIS pays much attention to prevent the catch of yellowtail flounder juve-—
niles (NAFO, 1992).

Geveral papers concern yellowtail flounder juveniles distribution (Walsh, 1986:
1987;1990;1992 a,b).However,thege papers deal with the data from autumn surveys
of plaice juveniles carried out by Canada since 1985.Besides,emphasize in these
works is made on yellowtail flounder juveniles distrilution in the south and
south—east of GNB,where yellowtail flounder densent concentrations are observed.
The paper presented deals with yellowtail flounder juveniles distribution in the
GNB area based on the data from PINRO spring-summer sirveys for 1971-199], with
emphasize on variations in its distribution in the northern part of the area.

Recent years data determined, that yellowtail flounder both Jjuveniles and adu}t
specimens are widely tolerant to water temperatures (Walsh, 1992 a), i.e. their
distribution deperds more on other factors.Nevertheless, we consider the study-
ing of yellowtail flounder distribution during such a long pericd just at tl'.la
backgrourd of temperature variations of bottom waters layer, and especnlly in
abnormally warm and cold years to be very interesting.

Also we wanted to get clear wether the yellowtail flounder area borders in GNB
had been changed because of essential decrease in its stock.

MATERIALS AND MI"IHOIE

To analyze distribution of yeollowtail flounder i;n 'GNB on the basin of the an-
nual Rugsian oprog-oumper ourveys, 21 maps of yollowtail flounder catcheg di--
stribution have been drawn up (per 1 haul/hour tor 1971-1991).

When charting maps for juveniles distribution (1-4 years aged) .ard separately
for adult fish (5+) for the period 1971-1990,fish abundance from each trawl has
hbeen calculated by two size groups ( below 25 cm long and above 25cm long ),
which corresponded approximately to 1-4 and 5+ age respectively ( Table 1, 2 ).
The map of yellowtail flounder distribution in 1991 has been done using age—
length key resulted from Subdivision 3 NO resuited from age reading by otho—-
lites in 262 apec. of yellowtail flounder.
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RESULTS AND DISCUSSION

Az the analysis showed,in 70's yellowtail flourder occurred cver the Grand Bank
shallowz, experding northwads up to 480 N, and it was registered not only in the
north—eastern areas,as the Canadian data had preterded in late 60's (Pitt, 1970},
hut in the north-western areas also (Fig.l). Separate catches of yellowtail flo—
under were available along the Newfourxiland coast up to the Belle Isle Strait
{Bigelow,5chroeder, 1933; Leim,.Scott, 1966} .PINRC surveys indicate that in 70's
separate catches of yellowtail flounder occured in the gea part of the shelf up
to 51 N. In 1976 vyellowtail flourder were caught even more northwads (51 24'N,
33 47'W) . These catches contained not only adult fish,but also young fish of 17—
25 cm long.

In 70's yellowtail flounder juveniles occwrred widely over the whole Div. 3 L
(though in less guantities than in the south of GNB ), (Fig.1}).In BO's a gradual
shifting of northern border of juveniles distribution to the southern direction
has been cbserved (Fig.2).Analysis of length frequencies of yellowtail flounder
for the period 70 — 80's shows ,that if in early 70's an essential amount of ju—
veniles 13 — 25 cm Jong were available in catches, than no fish below 25 ca
long were registered in catches since the mid-80's (Fig. 3). In 90's yellowtail
fiourder juveniles inhabited only the GNB southerm area (Div. 3 NO), (Fig.l).
The Canadian surveys for flat fishes juvenilez carried out since the middle of
80's confirme that yellowtail flounder juveniles (aged 14) occur only in Div. 3
NC ., and their main concentrations are registered in the Southeast Shoal
{Walsh, 1986,1987,1990.1992 a.b).

During 20 years from 70 to 90's the yellowtail flounder spawning area has been
reduced markedly. Thus, PINRO ichtyo-plankton surveys carried out in spring-sum—
mer 195970 showed that yellowtail flounder spawned across the whole GNB area,
and also along the Newfoundland coast (Nerth-East of Avalon peninsula), however,
the most intensive spawning was observed in the southern part of the Bank un-
der the temperatures in a bottom layer from 0.5 to 7.5 C ( Nevinsky,1973 ).

Besides .it has been noted that no transport of eggs and larvae has heen regis~
tered off GNB far away from the spawning grounds and Jjuveniles adapt to a bot-
tom way of life immediately in the spawning areas.Taking this into account, amd
also the fact that general transport of water masses,and therefore.of eggs and
larvae of yellowtail fiounder is pronounced southwards (Evseenko,Nevinsky. 1980,
1981),one can suggest the yellowtail flounder stock off GNB in the northern out—
lying sections was recruited due toc a spawning at the Avalon peninsula and in
the nerth of the GNB shallows. Not only eggs at the 1lst stage.i.e. eggs recently
extruded ( according to the Rags scale 1949 ). but alsc occurrence of prespawning
ardd spawning specimens showed that spawning took place at the same time as the
surveys {Nevinsky, 1973 ). However, after 1971, yellowtail flounder distribution
according to the data from spring—summer swveys indicates,no fish were practi-
cally registered at the Avalon peninsula on the sections which had been previo-
usly observed as spawning grounds. Yellowtail flounder seems to have continued
to spawn for some time in the north of the GNB shallows.Durirg last years yel-
lowtaii flounder spawning has been ohbserved mainly within the Southeast Shoal
ard adjacent areas of the southern Bank (Walsh. 1992 a). Due to tagging, it was
determined that adult yellowtail flourder migrated from the Southeast Shoal to
the south of Div. 3 L{Walsh, 1987) .Because of this.,and also absence of juveniles
in the northern areas,it can be supposed.that in recent years yellowtail floun~
der stock in the GNB northern areas has been recruited due to the spawning in
the Southeast Shoal. As the yellowtail flounder stock in GNB has been markedly
reduced since the middle of 80's according to both Canadian and PINRO surveys
(Brodie et al.,1991; Brodie.Walsh 1992),a gantity of yvellowtail flounder in the
north of GNB has also been considerably reduced. Similar relationship between
the populational abundance and spawning area size has been established for the
Barents Sea plaice(Kovtcova, 1988) .1t has been found out that in the years when
plaice abundance was high,the spawning area was vaster, irresgpective of hydrog-
raphic situation.

In 1984-1985.after yvellowtail filounder abundance and biomass have been marked—
ly reduced in GNB, momr attempts tn connect these variations to hydrographic
conditiong have Leen undortaken (Horovkov et al., 1989} . Hewever tample compar i-
son between mean catches and mean temperature variations in hottom layer did
not show any relation.Analysis of yellowtail flounder distribution at the back-—
ground of temperature variations in bottom layer for the period 1971-1991 did
not elucidate any essential relatonship betwen these factors even in the abnor—
mal years from the point of view of temperature either. Yellowtail distribation
on GNB depends mainly on populational abundance,Thus in 1973, which is conside-
red to be abnormally cold one (Fig.4). almost the whele Div. 3 L during spring-
summer pericd was occupied by waters with negative bottom temperature (Fig.5).
Nevertheless,relatively warmwater species of yellowtaii flounder which in 1973
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had a high aburdance (Fig.4) extended widely over the whole Iviv. 3 L with both
the adult and juvenile fish being available (Fig.5).In 1978, when the bottom la—
yver temperature in Div. 3 L was observed to be highest for the 1971-1990 pericd.
vellow tail flourder,the abundance of which was at a lower level in 1978 {Fig.4),
occwrred less in the Div. 3 L (Fig.53).

A comparison betwesen the bottom layer mean temperatures (according tc Brodie et
al.,1992) and abundance by PINRO surveys in Div.3 L.revealed a certain opposite
phase in these parameters variations (Fig.4). In the years of high temperatures
in bottom layer low abundance of yellowtail flounder was observed and vice versa.
However, it is known that abundance of any pepulation is dependent on abiotic
factors. firstly through recruitment value variations.So close relationship bet-
ween abundance of the year class at age 5.survival ratio from eggs to age 5 amd
water heat content in 50 — 200 m layer has been determined for such a represen—
tative of flat fish as Greenland halibut from the North-West Atlantic ( Sereb-
ryakov ‘et al..1989) .Similar reiationship.probably, exists for yellowtail floun—
der too. At least it is known, that a sharp rise .in water temperature on the
Jecrges Bank,where worm waters from the continental slope often enter, affects
adversely boreal species.including yellowtail flounder (Colton, 1959). The op—
posite phase revealed in yellowtail flounder abundance variations and bottom
temperatures in Div. 3 L was observed till the middle of 80's ( Fig. 4 ). The
opposite phase disturbance in subsequent years has probably been connected to
the fact, that after the middle of B0's. when yellow tail flounder aburdance
and biomass off GNB was markedly reduced (Fig.6).in northern areas yellowtail
flounder started to be recruited completely on the hasis of southern areas
fish. At the same time, with yellowtail flounder stock sharp decrease, its
catch increased much,and exceeded the TAC { Fig.6 ). which has led the stock
to a complete decline.

CONCLUSIONS

1.During the period 1971 — 1991 the northern border of yellowtail flounder area
in the North-West Atlantic has shifted much southwards -

2.Yellowtail flounder juveniles in GNB have been limited in recent years only in
the south of the Bank,while in 70'g it occurred widely in Div. 3 L.

d.Yellowtail flounder distribution in the northern outlying areas of the Bank is
not deperdent on the bottom layer temperature variations, but is determined by
the abundance of its population on the Grand Newfoundland Bank.
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Table 1. Length - sge key for yellowtail flounder males from
Divisions 3 BO (szmpled in April 1991)
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Fig. 3. Distribution of yellowtail flourder (both adult and juveniie figh) and
distribution of bottom layer temperatures in the Grard Bank by data
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