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Introduction 

In February 1967 we 1nitiated a series of pllnkton 

cruises to relate the distribution of herring llrvle in the 

BIY of Fundy Ind Gulf of Mline to the physicil and biological 

environment. Since then, simillr cruises have been carried 

out qUlrterly and Ire being continued. Dlta Inllyses are 

inco.plete but some tentltive conclusions mlY be relched and 

Ire presented here. 

Mlterills Ind Methods 

Cruises were usuilly clrried out in Jlnulry, April, 

July, Ind November, although there were so.e deviations from 

this timing. The cruise trick covered Ipproximltely 1.200 

miles Ind there were 51 plankton stations Ilong the trick. 

Pllnkton tows were mlde with l-.etre nets (10 mesh) 

and ISllcs-Kidd trlwls (1.6-m •• esh codend). They were mlde 

either verticilly from 30 metres or obliquely It 20-10-0 metres 

for l-.etre nets Ind 30-15 .etres for ISllcs-Kfdd trlwls. The 

l-.etre nets were towed for 15 minutes Ind the ISllcs-Kidd 

trawls for 30 .inutes. The nu.ber of pllnkton collect1ons 

during elch cruise ringed fro. 57 to 100 Ind there were 
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782 collections altogether in the 10 cruises included in this 

report (results of the summer and autumn cruises in 1969 are 

not yet available). 

Drift bottles and seabed drifters were released 

along the cruise track and temperature and salinity obser

vations were .ade at each station. This report is concerned 

only with surface circulation and includes results from 12 

seasonal cruises with additional information from monitor 

stations. 

Most of the sorting and identification of larvae 

was done at the Canadian Oceanographic Identification Centre 

in Ottawa. 

Results and Discussion 

The accompanying figure shows the seasonal distri

bution and abundance of herring larvae and the seasonal 

pattern of non-tidal drift of surface waters. Although there 

were differences between years. the overall pattern of larval 

distribution was similar each year and the diagrams represent 

total collections for 10 cruises. Similarly for surface 

circulation the diagrams represent average conditions during 

the 1967 to 1969 period (12 cruises). 

Herring larvae 

Numbers of herring larvae in individual tows or 

even for whole cruises were small. The largest number (239) 

in a single tow was taken during the spring cruise of 1967 at 

a station about 20 miles offshore from Yarmouth. N. S. In 

only 6 tows during the entire series were there more than 

100 larvae. In contrast to this. Tibbo et at. (1958) with 

identical nets. towing times, and depths, collected nearly 

50,000 larvae in a shorter series of cruises and on several 

occasions had more than 1,000 larvae in a single tow. 

The most productive cruises in the current series 

were in the autumn - 218 larvae in the November 1967 cruise 

and 413 larvae in the November 1968 cruise. Total collections 

during winter cruises were somewhat smaller (509 larvae for 
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3 cruises) but most of them (384) were taken in January 1969. 

For 3 spring cruises the total number of larvae was 641 of 

which 383 were taken during the April-May cruise in 1967 and 

only 46 in the April-May cruise in 1969. The summer collections 

totalled 7 larvae - 4 fn 1967 and 3 in' 1968. 

There were signfficant seasonal differences fn larval 

lengths. Most of the larvae taken in autumn cruises were 13 

to 21 m. long. In the winter collectfons, most of them were 

18 to 35 .m and in the spring they were 30 to 45 mm. The 7 

larvae from summer cruises were 5 to 7 .m long. 

The distribution of larvae during the autumn suggests 

that there are two 1mportant recruitment areas fn the regfon 

the northern edge of Georges Bank and the southwest coast of 

Nova Scotfa. This is, of course, not an unexpected result 

since massive spawnings are known to occur fn both areas. 

It is of fmportance, however, to observe from these results 

that there are apparently no other major sources of larvae 

within the region. 

The winter collections suggest that larvae have 

drifted aWIY from the main splwnfng grounds and are concentrated 

at the entrance to the Bay of Fundy - partfcularly on the west 

side. Durfng the' sprfng crufses, larvae were taken at fewer 

statfons than in the wfnter yet there appelrs to have been 

either a dfspersal of the winter concentrations or an invasfon 

of larvae from other areas. 

The summer collections show some spawning during the 

summer months (5-7 mm larvae are newly hatched and presumably 

not far from the spawning beds). However, in comparison with 

autumn spawnfngs, summer spawnings are insignificant. 

Surface circulation 

The year-to-year differences in seasonal patterns 

of surface circulation were generally small with one exception 

the winter season of 1969. Basically, these patterns were the 

same as those previously described by Bumpus and Lauzier (1965). 

The main features are variatfons in the southwest drift along 
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the coast of Ma1ne and 1n the exchange of surface waters 

between the Bay of Fundy and the Gulf of Ma1ne. Both of these 

are assoc1ated w1th the northerly dr1ft along the west coast 

of Nova Scot1a and with the format10n and d1sappearance of 

the Gulf 'of Ma1ne eddy. 

Dur1ng the autumn. the relat1vely weak c1rculat10n. 

the convergence towards the southern entrance to the Bay of 

Fundy. and the 1nflow along the south s1de of the Bay of Fundy 

may have been 1nstrumental 1n hold1ng larvae near the spawn1ng 

grounds off the southwest coast of Nova Scot1a as well as 

d1spers1ng some downstream. 

Dur1ng the w1nter the c1rculation should have brought 

about a greater concentration of larvae along the south side of 

the Bay of Fundy. However. 1n the winter of 1969. when large 

numbers of larvae were collected on the west s1de of~the 

entrance to the Bay of Fundy. a southwest dr1ft stronger and 

earlier than usual was being developed by pers1stent easterly 

w1nds. 

The development of the Gulf of Ma1ne eddy during the 

spr1ng may have been respons1ble for the d1spersal of larvae 

from the northern segment of the study area towards the western 

part of the Gulf of Maine and also for the increased concen

trations in the southern segment of the study area. The 

latter concentrat10ns (just north of Georges Bank) presumably 

cons1st of larvae that spent the winter 1n the western half of 

the Gulf of Maine. In 1969 early strengthening of the southwest 

drfft may have prematurely dfspersed a very large proportfon of 

the larvae w1th the result that abundance was lower in the 

sprfng of 1969 than 1n previous years. 

Surface circulatfon undoubtedly influences the 

distr1butfon of herrfng larvae within the study area but 

the pfcture is far from being complete. There were no 

recoverfes of drift bottles released in the southern part 

of the area and hence nothing can be said about the effect 

of water movements on the eventual fate of larvae produced 

on Georges Bank. Wfth growing concern about adult herring 

stocks in the reg10n. 1t 1s of prime 1mportance to exam1ne 
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the possibility of a relationship between the Georges Bank 

and the inshore spawning populations. 
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