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In June 1971, at the 21st Annual Meeting of ICNAF, a research program for 
joint study of the distribution, abundance and dispersion of herring larvae on Georges 
Bank and in the Gulf of Maine was set up. 

From 9 September to 17 December 1971, USA, USSR, Fed.Rep. Germany, and France 
worked in relays to complete five cruises covering the aforementioned area, while coverage 
of tile coastal areas of the Gulf of Maine, the Bay of Fundy and of Southwest Nova Scotia 
was done conjointly by USA and Canada. 

French participation. with R/V Cryos. was from 9 to 24 September. The results 
obtained are presented in the present paper. 

I. Materials and methods 

In order to be able to compare the results obtained by the different partici
pating countries, the BONGO net used by USA for ichthyoplankton studies was adopted. 

At each statIon. oblique hauls were made using two nets of 61-cm diameter 
with O.50S-rom and 0.333-mm mesh size, respectively. 

The correct procedure was to sample from 200 mt or as near as possible to 
the bottom if the depth was less. to the surface, but on account of using a cable of 
insufficient length it was impossible for us to lower the net below 165 m. 

With the boat travelling at 3.5 knots, the BONGO was set at 50 m per minute 
to the desired depth then changed to 20 m per minute to 40 m. Leaving this level, the 
surface is reached by a series of levels separated by 2-m intervals; at each level the 
net is hauled for one minute. The net was equipped with a flow meter to measure the 
volume of water filtered. 

All plankton hauls were followed by a BT and a sample of surface water for 
salinity measurement. 

The following operations were carried out on the plankton samples: 

- measure the displaced volume of the collected plankton. 
- remove all fish eggs and larvae from the sample. 

Only the herring larvae results are presented in this paper; the results from other 
species will be presented in other work. Because of the abundance of material collected, 
we subsampled in the majority of cases. The number of larvae has then been extrapolated 
to the whole sample. The larvae were then measured, by a binocular, to the nearest 
millimeter, using an ocular micrometer. 

In addition. salinities have been determined using an Auto-Lab (Sydney. 
Australia) salinometer. 

II. Results 

Although the research program has been principally devoted to the study of 
pre-recruitment of herring, it seemed interesting to reserve a paragraph to the study 
of the plankton volumes collected. These volumes. like the distribution of herring 
larvae, are shown in the form of distribution maps and the results show, in the first 
case, the number of cm3 of plankton collected per 100 m3 of water filtered, and in the 
second case. the number of herring larvae per 100 m3 of filtered water. For each catch, 
we have used all the material collected by the two nets. 82 
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For the larvae, we attempted to establish a correlation with the hydrographic 
situation and compared their distribution with the temperature at different depth levels. 
TIle relation with the bottom temperatures is the most interesting. The surface isohalines 
are also presented. 

A. Quantitative zooplankton distribution 

Thl' richest plankton zones (40 to 80 cm3/100 m3 of filtered water and over) 
are found in the western part of Georges Bank between 20 and 50 fms, in the Gulf of 
Maine between Cape Ann and Cape Elizabeth, to the south and southwest of Nova Scotia 
at the 50 to 100 fro levels (Fig. 1). 

Regions of average density (10 to 40 cm3/100 m3 of water filtered) occupy 
the major part of Georges Bank, of the Gulf of Maine and also the coastal area of Nova 
Scotia. to 100 fms and beyond. 

With the exception of certain canyons~ the south edge of Georges Bank from 
the 50 or 100 fm to almost the deepest waters is generally poorest in plankton (less 
than 10 m3/lOO m3 filtered water). It is the same in the coastal region near Cape Cod 
and Nantucket and Martha's Vineyard Islands. 

B. Herring larval distribution 

1) Geographic distribution 

A total of 8,907 herring larvae were captured during the cruise. Except for 
6 larvae taken near the coast of the Gulf of Maine. all were taken in two clearly 
distinct geogreahic zones: northern Georges Bank on the one hand, southwestern Nova 
Scotia and the entrance to the Bay of Fundy on the other (Fig. 2). This separation 
into two spawning areas confirms studies already undertaken by Tibbo and Legare, then 
by Boyar. l-1arak and colleagues. To these two reproductive areas, it is advisable to 
add the coastal rim of the Gulf of Maine but in our study. very few larvae were taken 
there. 

The most important concentrations were found in the north part of Georges 
Bank. A total of 7,450 individuals were fished and their length varies from 4 to 15 mm 
(Fig. 3); only three specimens were larger. The most (95.5%) measured 4 to 10 mm with 
a mode at 8 rom and their length indicated that their hatching was recent for then they 
measure about 6 rom (Graham and Chenoweth, 1971). The numbers taken, however, was less 
than those taken by other authors in this same region, indicating that we were only 
at the beginning of the spawning period. In fact, as a general rule, it begins at the 
end of August-early September, but reaches maximum intensity at the end of September
early October. So, during trawlings after the pre-recruitment program, we encountered 
abundant spawning concentrations at 42°N and 67°l0'W. All herring captured in these 
fisheries were mature and running (Stage VI). 

Larvae were taken at 13 stations and their abundance varied from 4.6 to 
1.874.5 per 1000 m3 of filtered water. 

2) Southwest Nova Scotia and the entrance to the Bay of Fundy 

In these sectors, 1,451 larvae were taken and their length varied from 5 to 
16 rom, with a mode at 8 mm (Fig. 3) and the proportion of individuals larger than 9 rom 
(18.5%) is, however, greater than on Georges Bank. Boyar and Marak state that spawning 
in this region takes place from May to December with a maximum in September and October. 
Our observations show that the youngest, less than 10 mID long, would be hatched at the 
end of August-early September, while the largest would result from spawnings at the end 
of spring and summer. 

Tables 1 and 2 indicate the number of larvae taken at each station and their 
lengths and frequency, respectively. 

C. Relationship with temperature and salinity 

With the majority of larvae having a length near that at spawning, one can 
deduce that the bottom temperature at the moment of capture is very close to that which 
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existed at the time the eggs were laid. 

Under these conditions, one notes that, on Georges Bank, at the stations 
where one finds larvae, the bottom temperature varies from 9.6 0 to 17.1°C, while off 
Nova Scotia it varied from 8.40 to 11.loC (Fig. 4). 

In general, at stations with the highest temperature (13 0 to 17°C) one finds 
the greatest concentrations since their number is small for lower temperatures between 
8 0 and 12°C. One should note especially at Southwest Nova Scotia, at one station where 
the temperature is 11.1°C, the number of larvae is high: 419.3 per 1000 m3 of filtered 
water. 

Along the coasts, the water temperature influenced by the Labrador Current 
is lower than that on Georges Bank. This could have an effect on the abundance of 
larvae. In fact, the optimum temperature at spawning time seems to be between 13 0 and 
l7°C, which if not reached, means less spawning there than on Georges Bank. 

Concerning the near-surface (5 m) temperature (Fig. 5) a homothermal layer 
is seen on Georges Bank where it varies from 15.5° to l7°C, while along the coast of 
Nova Scotia it is between 100 and l4°C. 

Surface salinity (Fig. 6) varies from 32 to 32.4°ko on Georges Bank and from 
32.5 to 33 °ko off Southwest Nova Scotia. 

Conclusion 

The larval herring taken during this survey were mainly from two distinct 
geographic areas. The length of individuals is almost identical in each of the areas, 
except there is a greater proportion of larvae over 9 mm long in Southwest Nova Scotia 
than on Georges Bank, which indicates an earlier spawning in the previous region. 

As already demonstrated by various authors, these spawnings are from two 
different stocks and the individuals of each reproduce in different water temperatures. 
Because larval concentrations are greater on Georges Bank, the optimum temperature for 
reproduction would seem to be between 13 0 and l7°C. 
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Table 1. continued 
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Table 2. Length frequency of herring larva. taken on Georles Bank and southwest of Nova Scotia. 
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Fig. J. Length frequency observed on herring larvae. 
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Page 1. 

ANNUAL MEETING - J1JNE 1972 

Distribution of herring larvae on Georwes Bank and 
in the Gulf of Maine in September 1971 

I. Materials and methods 

by 

R. L'Herrou and D. Briand 
rSTPM, St. Pierre and Miquelon 

4th Paragraph, lines 1-2: Please replace the sentence "With the boat travelling •••• to 40 m." 
by "With the boat travelling at 3.5 knots. the BONGO was set at 50 m 
per minute to the desired depth, then hauled at 20 m per minute up 
to the 40-m level." 

6th Paragraph, line 3: Please replace the word IIremove" by "collect". 
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