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INTRODUCTION

............

Heriing in the Norithwest Aitlantic is one of the major
fishery obdjecis for the USSR and a number of the other coun-
tries, Therefore, the studies on the distribution, biology
and stock size of herring are regularly carried out, in par-
ticular, by ICHAF member countries.

In this paper the distribution and bshaviour of herring
from the NHova Scotla Shelf and ICNAF Subareas 4V end 4W, as
well as from the southern Subarea 4X are considered.

According to statistical data (table 1), ihe herring cat-
cheg sharply increased there beginning from 1968, and exceeded
100 thous. tons in 1969-1970. In subsequent years the fishing
somewkat declined,

Such a sharp increase in herring catches can be attri-
buted to the fact that the Nova Scotia Shelf herring was
fished at a low intensity level, and its stock size wae
relatively large. The intensive fishing resulied in a some-
what decreased stock slze of herring and the catches taken
were at lower level,

In prospect 1% is supposed to ocontrol the herring stock
Blge on the Nova Scotie Shelf by the echometric survey method,
which is praetically impossible without good knowledge of
distribution and behaviour of the object under studies,
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PABLE 1
Phe fishing of herring in 4VS and 4W eccording

to ICHAP data (in tons)

U8 s8R 1777 570 1900 65586 71559 28876 16568
CANADA 1199 1028 1204 27744 29151 53583 18002
POLAND - 17 491 4593 1165 3 28
WEST GEBMANY - - 7005 15187 3321 - 589
TOTTAL 2976 1615 10600 111110 105196 83960 35887

METHOD AND MATERTAL

For the analysis of herring distribution on the Nova
Scotia Shelf in territorial waters the papers of the following
authors were used: Tibbo S.N. (1957), Leim A.H. (1957), Tib~
bo S.H, end McKenzie H.i, (1963), Tibbo S.N., end Leuzier L.M,
(1968), McKenzie R.A. (1964), Percins F,B. and Antony V. (1969),
Iles T,D. and Tibbo S.H. {1970), HodderV.M, and Parsons L.S.
(1971), Boyar H.C., Perkins P. (1971), Decampas Ph. (1971},
Schubert K. (1970), Sameoto D.D. (1971), Winters C.H, and
Parsons L.S. (1972), Iles T.D. (1972).

The material obtalned by the Soviet scouting and fishing
shipas for the period from 1963 to 1972 was used as a base
for designing of a ascheme of herring distribution beyond
territorial waters, Based on this material at first the memthly
gchemep of herring distribution were deaigned followed by a
more genaral scheme of distribution and migration of Scotian
Shelf herring which is given in the paper (fig. 1a,b);

The schemes of herring distribution depending om the
depth and iemperature were desligned based upoa the crulse
roports of hydrologisis and the data obaserved and inserted
in the logs (fig. 2,3).

In fig. 4 the grapgic presentation of the depth of her-
ring occurrence in the light and dark hours of the day is gi-

ven, The light hours of the day contimued from 6 a.m, to
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18 p.m. {local %ime). The dark hours of the day continued from
18 p.m. to 6 a.m, The graphs were consiructed based on the
date inserted in the logs. The depth and time were calculated
a8 a mean value during the whole period of hauling. The
points obtalned were comnected by straight lines.

A total of 600 haulings was analysed and approximately
145000 herring specimens were measured.

RESULTS

1. Seasonal distribution and migration of herring
In fig. 1 a general schema of herring dietribution and mig-
ration in the Nova Scotlan Skelf reglon if presentad.

In January the bulk of herring from Banguereau Bank ge=-
nerally occurs in the Scatarl Bank region and along the
eantern and south-eastern coaat of Cape-Breton Island (Schu-
bert K., 1970, Decamps Ph., 1971, Iles T,D.,, and Tibbo S.HN.
1970). Here herring feeds at the depths of 40-70 m. The botw
tom in these areas is rough, es a rule, {(Vialov YU.A. &nd
Earasev B,B., 1967), therefore, it 1s difficult to caich
herring by trawls. The concentrations of herring oftem occur
near the coast in territorial waters (Iles T.D. and Tibbo S.N.
1970). The herring is dispersed as small schools above the bottom
and forms mixed aggregations without any trend towards a distribu-

tion by size (Yudanov I.G. 1963).

In the midst of Jamuary, or somewhat earlier or later
in some years, g division of herring into two size groups is
observed which migrate in different directions. Larger her-
ring of 32 to 40 cm in length move substantially away from
the Nova Scotim shore towards the areaz of eastern and south-
sastern slopes of Banqueresu Bank, It is suggested that the
migrathon 1s cauweed by outlet of oold water with the tempera-
ture helow 2°C from the Gulf of St. Lawrence, However, a to-
tal cooling of shelf water during the winter period is eviden~

%ly of great importance, Herring seems to retreat from
feeding grounds before the front of cold water in search of
new feeding grounds in the gradient zone. Cold water tongue
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of low intensity may drive herring back for arn insignifisant
period only. It is Just the moment for appearing of herring
schools 1n the fishing zone for a short period of time. Power-
ful tonque of cold water siipulated by annual meteorologlcal
conditions to a great degree, which is accompanied by coollng
of inshore water in the area of Cape Breton Island, Scatari
and Canso Banks, where feeding Banguereau herring occurs in
prolonged migration of herring to the open Scotian Shelf,
Depending on the period of outlet of such cold water tongue
and the temperature of the inshore water around Cape Breton
Island, conslderable fluctuations are observed in the period
of horri_.ng appearance: January - February in 1971 and March
in 1972, ‘

Following the distribution of cold waber from ihe
north to the south, this group of herring performs a kind
of circular migration., At firat it moves acroese Misaine and
Aptimon Banks towards the eastern slopes of Banquereau Bank
(Chukein Yu.V., Vialov Yu.A. 1963) gradually shifting in the
south-weat direction along the southern slopes ¢f Banquersau
Bank, so that in April the bulk of herring appears on the
wogtern slopes of Banquereau Bank, At the end of April -
beginning of May this korring leaves for an inshore zone
where prespawning feeding takes place (tig.18).

The migration path of emaller size Banquereau herring
(L= 28 - 32 cm) is somewhat different (fig. 1b). It does not
move far from the shore., From Cape Breton Island it migrates
along the coestline in the south-west direction. During
this peried it may occwr in the Chedabuctc Bay over a long
period of time, At the end of March this herring appears in
the area of Middle Bank and wesiern BlOp.eﬁ of Banquereau
Bank where it. generally stays till the second decade of May.
In May thie group of herring migrates to territorisl waters,

The youngest length-age groups of Banquereau herring of
27 om in length are not fished by the Soviet flshing and
soouting ships. This herring is moet likely to oocur in
Canadian territorial waters, in particular, in the Chedabucto

Bay. (Iles T.D,, Tibbp S.N. 1970).
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In the area of ihe Nova Scotias shelf another populatbion
of herring can be distinguished (Konstantinov K.G. and
Noskov A.S5. 1971). Its spreading and migration paths are sche-
matically given in fig. 1b.

P11 mow neither distribution, nor spawning grounds of
this herring were known because of inadequate number of obser-
vations,

From special literature it is evident that a number of
spawaing grounds of fall and spring spawners can be ohserved
along the south-eastern coast of Nova Scotia (Tibbo S.X.
and MeKenzie R.A., 1963, Sameoto D.D., 1971). However, the
ichthyological surveys showed that all theae spawning grounda
are too small to be the only ones for the whols population
of Nova Scotiasn herring (Sameoto D.D., 1971).

Besides, in January - February 1972, and then in March -
Aprll large concentrationa of young herring of age 2+ were
discovered whivh graduaslly moved from the northern alopes of
Browns Nank to the eastern omes and further io the Sambro and
Emerald Banks area. A large spawning ground of herring is al-
so known to be in the area of southern extremity of Nova
Scotia (MoKenzie R.A, 1964, Iles T.D. 1972). There the spaw~
ning of herring was obgserved in September 1961 {McKenzle

R.A; 1964) while in July 1962 large comcentrations of young
herring were discovered on Browns Bank (Vialov Yu.d. and
Earasev B,E, 1967);

From comparison of all the data on Nova Scotiaen herring.
distribution during the year it can be suggested that this
very spawning ground is the major ome for the population of
Nova Scobian herring. Besides, on additional consideration
of herring larvae distribution along the Nova Scotia coas$,
the extra spawning grounds around Cape Sable, in the area of
St, Margaret Bight and eastwards of Halifax can be distinguished
(Sameoto D.D. 1971) (fig. 1b).

2, Herring distribution in connectlon with the depth,
temperaturs and time of day.

Bangquereau herring is observed within a rather wide
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temperature range from 2° to 8°C (fig 2). However, a seasonal
character of tempersture in the arsas of herring aggragstions
is evident. The depths of herring occurrence also differ.
Thus, in Jamiary-February the concentrations of Banquereaun
herring kept %0 the aress with the temperature of 2°¢ - 4°C
(fig. 2a, b, ¢), while in March herring occurred at the

depth level with the f{emperature of 4° - 8°C (fig. 2d,e),

In Jemuary - February the greater part of Banguereau her-
ring concentrations kept to somewhat lesser depths { 50-

150 m) than in March (120 150 m).

A correlation is obaerved betweaen the depth and tempera-
ture distribution of herring. So, in March 1972 the notherm
winds had driven large massee of cold water with the tempera-
ture below 29 to the squthnrn slope of Banquereau Bank where
the aggregations of Bangquereau herring occurred. These masses
of cold water intruded into the upper water levels down to
50-100 m, This may be the reason why herring did not rise to
the surface in that period (Zusser S.G. 1971). Just insignificant
diurnal movements of herring on the slope were observed. The
phensmenon of negative responce of herring to water masses
with the temperafure of 2° - 39C has already been recorded
in other areas (Khritomova 0.A. 1968).

A gimilar distribution depending on the depth and
temperature is observed ln the pepulation of BHova Scotian
herring, The bulk of the herring, however, inhibits the
legser depths at higher temperatures {(fig. 3).

Successful fishing of herring is greatly influenced hy
euch peculiarities of diurnal herring behaviour as vertical
migrations and the changes ln concentration siructure (Zusser
3.G. 1971, Eharitonova 0.1; 1968),

In March 1972 the changes which teke place in herring
schools in the light and dark hours of the day are strongly
pronounced (fig. 4). Together with moving of herring to greater
depths in the morning, the formation of more dense schoole
with distinct boundaries was observed, At nightfall herring
moved at lesssr depths. Simulianeously, the schoola became
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loose, Many schools merged forming a layer of herring in
water columm 5-20 m above the bottom., Such coancentrations co-
vered a considerable area reaching sometimes 1.5 miles in length
and 0,2 miles in width,
CONCLUSICHES

1. The populations of Banquereau and Nova Scotlan her-~
ring inhibiting the area of the shelf water of Bova Scotia
have their own distribution areas, feeding and spawning grounds.

A diwioion into two length-age groups with different
paths of migration occurs in the Banquerau herring stock
during wintef-spring period;

The stock of Nova Scotian herring is characterised by
an exiremsly complicated atruetﬁre, and evidently consista
of a number of herring groups which have varlous spawning
grounds, but may become mized in the periocd of feeding.

2, The distribution und bebaviour of herring from the
Hova Scotis Shelf, in particular, of Banquereau 1s greately
influenced by hydrometeorological conditioms on the Hova
Scotia Shelf in winter-spring periocd.
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