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I, Introduction
Two ichthyoplankton surveys of herring lervas abundance -
the first one (75~-2) from September 25 to October 9 at 88 stand-
ard stations (fig. 1), the second one (75-3) from October 17 %o
October 30 at 93 standard stations (fig. 2) - were carried out
in 1975 by RIM "Belogorsk" in ihe Georges Bank area according
to the ICHAF program.

The following observations were made during the surveys:
measurements of water temperature and salinity, sampling of
ichthyoplankton, zooplankton, phytoplankton and water for

nutrient determinations.

In the present paper ichthyoplankion and zooplankton
sampling methods are described and the main resulte are given.

1i. Materisl and Methods

Ichihyoplankton sempling was made by means of obligue
hauling with the large Bongoe plankton sampler (the opening
diameter 61 m), and zooplankion sampling was made with the small
Bongo plankton sampler (the opening diameter 20,5 cm).

The ship speed was constant and constituted 3.5 knota. The
hauling was started from the depth of 100 meters. In shallow
water regions (less than 100 m ) the sampler passed at about
10 m from the bottom. The sinking speed of the sampler was 50
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m/min, while the 1ifting speed was 10 m/min. The flowmeters
calibrated before and after each survey, were used for the
measurement of the water, filtered by the net. Nets with mesh-
size of 505 and 333)u were uded for ichihyoplankion sampling

and those with 105Ju mesh~slze for zooplankton sampling. Ichthyo-

plankion sampled with the net of 50§f1 nmesh-elize was sorted
and treated, while that sampled with the net of 333” mesh-size

was sent to the Sample Sorting Centre in Szegecin,

Figh larvae were selecied from the plankion gamples under
binocular. Small samples up to 0.5 1 by volume were sorted
completely. Large samples (over 0.5 1) were divided with Folsom

divider into 4 subsamples.

Depending on the sample size 1 part was sorted and the
resulting lerva number was recalcunlated for the totsl sample
volume. 100 larvae were measured, In samples including leas-
number of larvae all specimens were measured. Herring larvae
were measured from the end of mandible to the end of caudal

peduncle to the nearest 1 mm.

Depending on the body length the larvae were divided into
3 length groups: below 10 mm, 10-15 mm, and 15-20 mm, The
number of the larvae determined by length groups was outlined
on the drafis and the resulting data were interpolated. The
total larvae sbundance was determined with the help of pleni-

meter,

1II. Survey resulis
During the firet ichthyoplankton survey (75-2), carried

out from September 9, 1975, a total of 506 herring larvae was
caught. The bulk of the larvame was mainly located along the
northern slopes of Georges Bank (fig. 3). Meximum number of
larvae wae discovered on the northern Georges Bank (Station
No. 85), where their density constituted 17 specimens under

10 m2 at the average length of 6.5 mm, In the south-eastern,

southern and westera parts of Georges Bank the larvase oocurred
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individuaelly with the average length of 15.3 mm (fig. 4, 5, 6).
Generally in the Georges Bank area the average larvae length
varied from 5 to 18 mm at M = 6.5 (fig. 7,8). Probably the
increase of larvee length at some stations confirms the clock-
-wige direction of larvae migaration caused by the currente,

domineting on Gerges Bank.

On the Nantucket Shoales the larvae were seen only at
station No. 27, their density was 166 specimens under 10 m at
the body length of 5-7 mm. The availability of small, newly
hatched larvae both on the Nantucket Shoals and on the northern
8lope of the Bank indicated that the spawning of herring occurred

in the above regions.

During the second survey (75-3) which lasted from 17 to
30 Ociober a total of 25369 larvae was caught. The largest larvae
aggrigations were observed on the Nantucket Shoals and in the
norbvhern Georges Bank ares (fig. 8). The larvae body length
varied from 5 to 19 mm in the survey area. The dominating length
groupa constitited:

1) for Georges Bank 10-12 mm at M = 10.5 mm (fig. T,b)
2) for the Nantucket Shoals 6-9 mm at M = 8.5 mm (fig.7,c).

Assuming that the larvae growth rate was about 5-7 mm a month,

it can be suggested that the spawning of herring on the Nantucket
Shoals had occurred 10 days earlier, than in the Georges Bank
area,

The analysis of the larvas quantitative distribution by
length groups showed a slight south-westward drift of herring
larvae from the spawning ground on the northern 8lopes of
Georges Bank, and a north-sastward drift from the spawning
ground around the Nantucket Island (fig. 9, 10, 11). Such pattern
of larvae distribution can be explained by the influence of
anticyclonic currents, developed on Georges Bank during the
summer-autumn pericd. Resulting from such water c¢irculation
large larvae (body length of 15-20 mm) appearsd in the centre
of the eddy (fig. 11).
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Determination of total herring larvas abundanes in October
1975 revealed its increase in the Nantucket Shoals area approx=-
imately 1.5 times as compared with the Georgea Bank ares (total
sbundance on the Nantucket Shoals constituted 1.02 x 1072
specimens, and on Georges Bank 0,66 x 1012 specimens).

Zooplankton hig!gg!

The areas of large aggregations of herring larvse (Nantucket
3hoals ard northern Georges Bank) coincided with the arsas

of largest gmesion concentrations , ap ig evideat from

fig. 12, Seston biomass over the most part of the area surveyed
constitnted from 50 to 100 g under 1 m%, but in the centre of
larva aggregation on the northern Georges Bank (station No. 83)

it was 162 g under 1 m°.

The bulk of zooplankton consisted of the following specisen:

Calanus finmarchicus, Paracalanus parvus, Ova and Naunplil éope-

poda, Oithona similis. The largest concentrations of Calanusg
fimmarohicus with the abundance of 1-10 thous, specimens under
1w wers aseen easiward of Cape Cod in the herring spawning
grounds, but this species was not found in the central part
of Georges Bank (fig. 13). Large concentrations of Paracalanus
parvus (100 thous. specimens under 1 m2) were observed in the
central part of Georges Bank and on the Nantucket Shoals (fig.14)
The distribution of the species coincided with the direction

of herring lerva drift. Mogt congiderable aggregations of
Centropages Spp. were located in the central and northern parts
of Georges Bank (850 thous. specimens at St. No. 64) as well

a8 southward of the Hantucket Island (fig. 15). Meximum numbers
of Olthona similis (over 300 thouth. ep. under 1 mz) were

observed around the Cape Cod peninsula (fig. 16). Ova and
Nauplil of Copepoda were distributed comparatively evenly over
the whole Georges Bank area. The larva and egg concentrations of
Copepoda numbering over 500 thous. 8p. under 1 l? ware located
within the 100-meter isodath and coineided with the herring

larva aggregations (fig, 17).
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Thue, the location of herring larva maximum concentrations
in October 1975 coinoided with the seston biomess, where the

main food objects for the larvae dominated. In the areas of low

zooplankton concentrations no herring larvae weée obaerved,
therefore, during the studied period the herring larvae found
more or leag favourable trophic conditions for further develop-
ment, .

The main zooplankion concentrations, as well as those of

herring larvae were developing under the influence of anti-

cyclonic currents.

Cenolusions
1. Herring larve distribution in the Georges Bank area in

general wad slmllar to that in the previous years.

2. Unlike the previous years, in October 1975 the 1.5 fold increase of

the tetal larva abundance was observed on the Nantucket Shoals as com-

pared with Georges Bank.

3. In October 1975 maximum aggregations of herring larvae coince
ided with the areas of the largest seston and Copepoda

Nauplii biomass, which are the main food for herring larvae.
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Fig. 17. Distribution and abundance of Ova and Naupfii Copepoda in October 1975.
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