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SUMNARY

The results of herring larval survey on Georges
Bank carried out from October 18 to October 30, 1974
during the cruise SRTM "Prognoz" (AtlantNIRO, Ealiningrad)
Sccording to IONAF Programme adopted in 1971. ire given
in this paper.The results of the survey deta analyses showedt
that herring in 1974 wag gpawning iater then in ‘19?5; The leg-
ser blomass of seston in comparison with 1§73_ was found in
the majority of Georges Bank area, The analysis of hydrologi-
cal conditions in October showed congidersble influence of

4

hydrometeorclogical fastors on seston and larvae distribution,

INTRCDUCTION

The survey made by SRTM "Prognoz" from October 418 to
October 30, 1974, was the continuation of the activities
atarted in 1971 according to ICNAF Progremme on estimation _
of spawming herring stock in Georges Bank &rea basing on her-
ring larvae counts and their habitats study.

The survey covered the ares from 42°45'N to 40°00'N
between meridians 65°30'W and 31°30! w(Fig. 1), whers 90
stations were made, The adjacent waters of the Gulf of Msin
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were to be covered during the survey but because of ‘
the lack of time the stations in this area were not made,
The activities in the Gu}f of Main were continued by the
R/V "Albatross IV ™, USA.

HETHODS AND MATERTAT,

The collection of herring larvse wag made by the
obligue towing method with the help of paired Bongo sampler
w;th 8n opening diametre of &1 om and the vpsael speed of
3.5 knota; The mesh sisez were 0.505 and'o;333 mu and the
towing was started from a layer of 100 m. In case of 100 m
depth, the towing at station started from 5 metres above
the bottom. The lowering speed o# Bongo net was 50 m/min
while 1lifting speed - 8~10 m/min. Bongo net was directed
into tho definite layer with the help of time depth recorder

(GDR). To estimate the amount of filtered water the Tlow
meters were used. Ichthyoplankton was selected and treated
with the help of binocular microscope MBI-1, A total length of herring
larvae was measured to 1 mmw below. In large samples 100 randomly-
selected larvae were measured. To speed up the sorting of samples a
Folson divider was used. Détailed staticn data and length frequencies
and hydrographic observations were summarized on the standard Basic

Data Summary sheets, and sent to the TCNAF Secretariat.

Seston and microplankton sampling were made during
the larvae surveys, The mejority of seston sgmples wag for
zZooplankton. Seston and microplankton ware sampled with
& smaller model of Bongo net fastened to the large one 1m
above. Mesh sises of the small net were 0;168 mm and
0;053 mn correspondingly. Seston biomass was estimated by

Volumetrical method with the help of Yashnov's device, and
then biomass was calculated in grams under 4 8q. m, On
the bese of the data obtained by calcu;ations the chart
of biomass digtribution was drawn (Pig. 8).
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During the surveys Nansen bottles were lowered
at standard layers of each station to estimate temperature
and salinity; besides, wind velosity and direction, air
temperature and roughness of the sea were estimated.

RESUIAS

In this report the results of treating the samples
taken by 0;505 me Bongo net are given. A total of larvae
sampled by this net was 32012 specimens, while in October
1973 their number waa 58687 apecimons; This difference in
number is, perhaps, due to the fact that according to the
date obtained, the herring in 1974 spewned & bit later in
coxparison with 1973, spm:!.ng being started in the end of
the first decede of Octobery

A gox':oral pattern of larvee distribution in October
1974 (F:!.s. 9) is similar to that inrprovious; years (:Ba]'.-
kovoy“?..l., 19733 Balkovoy V.A., Sushin V;A., Bigeev I.K.,
1974). In the area investigated the irregular distribution
of larvae was observed bu; they didn't occur outside the
zones with high temperature and sal:u.aity gradients, which
@re ususlly observed along the scuth-essterm and southern
bordara of the Bank in this pex;iod. The largest concentrations
of herring laervae was observed.in the eastern Georges Bank
area., Their less considerable concentration was found to
the west of Nantucket Iule; The position of the former
concentration suggests that this one ecomes from herring
spawning grounds on Georges Bank, and latter one seens
to come from the spawnimg grounds on Nantucket Shosls., This
is st}ppbﬁ:ed by the analysis of the length composition
(Fig.14) and the larvee diatri'putiqn chnr'l:.? drawn for dif-
ferent length groups (!‘igs; 10-13). As Pig. 14 shows larwae
of 7-8am length dominated in Geor;el Bank area and that of
6~7 ma - in Fantucket Bhosls area. This differsnce in domi-
nant sizes of larvae from two areas is an indirect indica-
tion thet herring from l.ntuckof_; 8hogls area spawned later
than on Georges Bank as usually.
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!hf ro.ylts of hydrelogical observations are shown
in Pigs. 2-7. Water temperature fistribution (Figs; 2-4) _
Tepresents the hydrological typical situation for October.
The isotherm position shows the gradient zome along the
southern and south-easternm Bank 8lopes; this zone is
mest pronounced on the surface and &% the depth of 30
meters. In this zons and tq the south of it herring lar-
vae do not occur as & rule. This zone at Pfirat sight may
be congidered as a natural barrier that is formed a3 a result

of Gulf Stream and Georges Bank water masses interchanse;
This barrier prevents herring larvae from carring them out
of the Shelf arnl; _

The gradinnt zone, that was most pronounced on the
chart of bettom - 100 m (315;4), was alse found in the
north-western Bank glopes area end at the entrance to
the Bouth Ch;nnel; This zone is formed due to wedging
out and lifting of cold water of the intermediate layer
in the South Channel eres snd its intermction with
warmer water over the bank. Western Bank area whers the lar-
gest concentration éf herring larvae was observed, seems
to be the most pergpective area for the analysis of hydromete-
erological conditiopa‘hnving influence on herring lervas
distribﬁtion (113;9.). In thia part of the ares water tempers
ture fluctuated from 11;5' te 12,8°C from the surface to the

botton,
and isotherms of 12° and 13° had the shapes of the tongues,

stretched perallel to easterm and south-eastern slopes
accorqing to g¥icyclonic water gyre around the Bank

(?igs. 2-4). The observational data indicate that during

the survey a north-western and northern wind predominated
(table 2), with a sharp strengthening (to 10~17 m/sec)

on October 18-22, i;e; when the stations in the esastern

half of the survey area weras occupied; It is likely, that
sbrengthened influence of the northerm and nortb—waatunn“
wind om the regular cursit directed sastwards to the spawning
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ground, and south~eagtwards along the slopes, caussd &n
increaged volume of wind driven water from the spawning
ground and adjacent part of the Gulf of Maine towards
the eastsmm and south-eastern Bank region rwsulting in
formation of the msjor concemtration of larvae in Octobor;
The influence of this effect upone the seston biomags distribu~
tion ia discussed below,

The larvae concentratiom, secend in megnitnde, formed
in the eastern Rantucket Sheals (Fig.9) is timed to & boarder
dividing the zone of lowering water (amticyclonic gyre
around the Nantucket SBhoels) and that of lifting water
{cyclonic gyre at the emtrance 44 the South Chanpel ). The results
of calculations of geostrophic circulation mede on the base
of hydrologicel survey dats cbtained by the AtlantNIRO
vessels in 19?2, 1973, indicate that these zones occcur in
summer and fall. In figs 2-7 the zones manifest themselves
indirectly, and can be seen by a peculiar curve of the
igotherms and igohalines in these regionli

Salinity digtribution (Mgs. 5~7) is typicel of the
situation in fall, on the whole, however, & gradient zone
slong the south-eastern amd southern slopes of the Bank
seems to be considerably more dense compared with that in Octo-
bar 1973, especially, in the upper 30 m, which also results
from the correlation between wind driven water and sdvection
of water from the south;

The anslysis of the geston blomass distribution
showed that its predominant concentration was compara-
tivaly low (below 25 g/m?). This bicmass was distributed
over the larger part of the Bank within 100 m isobath, and
adjacent Gulf of Meine (Fig. 8). In October 1973 the seston
biomags of the above density prevailed in the central Gulf
of Malne, while the major area of the Bank was occupied by
the biomasa of over 25 g/mz. In October 1974 the young organiams
and adult forms of CGpopoda predominated the zcopdankton in the
seaton of below 25 3/:?.
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The highest seston biomass (over 400 g/h?) represented main-
1y by Salpae and & gmall number of tropical Copepoda, was obser-
ved in the north-sastsrn send south-western parta of ths survey
arel; The formation of large Salpae concentrations_in thosec

4reas is due to advection of the Gulf Stream water.

In the eastern Bank region and esstwards of the Nantucket
Shoals, where the largest concentrations of herring lervae we-
re discovered, such Oopepoda as Psendocalanus elongatus,
Cleusocalanus arcnicornis and Centropages typicus, The
nauplial and copepodite stages of which surve as a diet
for 1arvae,.conat1tutod a4 conslderable ashare of the
zhoplankton. Becanse of small size these forms do not make
up 1§rge biomags, however, they occupy the mejor part of the
area. Thue, the position of maximum larvse concentrations
in October 1974, coincided with thet of the main geston
biopaas, where the feeding objects of the larvae predomina~-
ted, )

It should be noted thst the region of seston concentration
in the eastern part of the Bank with the biomass of over 25g/m>?
¢oinciding with the region of maximum larvae concentration,
coincides with the above mentiocned configu?ation o? 12;15‘
isotherms in the same region as well (Rigs. 2,8,9).

The effect of wind and currsnt correlation evidently in-
fluenced the formatior of higher concemtration of z0oplankton
and larvae in this region.

In the sastern Nantucket Bhoals, whers a larvae con~
centration of smaller size was found the seston biomsss was
below 25 slh?; Water temperature there wss somewhat lower than
in the area of the main concentration.

DISCUSEION

The distribution of herring larvae on October 18-30,
1974, was typicsl of October, while
from a retio of the larvae caught in October 1973 and
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.October 1974, &3 well as from the results of expeditionary
obaervationa on fishing, we have every rssson to suggeat that
the spawning of herring in 1974 occurred later than

i 1975; In October 1974 the influence of hydrometeorclogi-~
cal factors on the distribution of water tompe;ature, seston

and herring larvee was pronounced more clearly.
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Distribution of larvae of 10~15 mm in length.
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