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I - Location of samplings. 

During 1 972, tne a.pling of the herring took place from March 

to November, using a bottom 'raw~ an4 a pelagic trawl, in the following 

regions (aee map nO 1). 

ICBM Res.Doc. 73/37 

1. Close to the coasts of Newfoundland in the Gulf of St. Lawrence , , 
(division 4 R and subdivisio~ , Pn) ~nd of Nova Scotia (St. Paul Island, 

Cape Dauphin, subd. 4 Vn). 

Cape St. George frata April.16th to 17th (bottom trawl) 

Cape St. George on ,April 19th (pelagic trawl) 

Isle aux Morts on. AprU,2Qth (pelagic trawl) 

Area around St. Pa'll Is. o,q April 21 t,; (pelagic trawl) 

Table Pte. on July 13th (bottom trawl) 

Cape Dauphin at the end of~November (bottom trawl ) 

2. In open sea, -off, the s,oltthe.,rn coast of Banquereau, in the 

region of the Sable Island Gully. 

Banquereau South slope on ¥arch 5th 

East Gully of Sable Island ,on April 24th 

Banquereau South slope on April 26th 

East Gully of Sable Island on May 24th 

(bottom trawl) 

(pelagic trawl) 

(bottom trawl) 

(bottom trawl) 

All the samplings 1(ere tak~n from catches varying from 1000 to 

5000 kg, except those from t~ Banquare$u South slope in March, and from 

the Cape Dauphin area at the ~nd Qf November, in which cases the whole 

landing was examined, due to its limited size. 

II - Work done~ 

The usual biologioal measurements were made to determine length, 

age, weight, sex and stage of maturtty_ gonad weight, gonad-somatic relation-
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ship, fat content, stomach contents and the five following meristic charac­

ters : number of rays in th~ left pectoral ; number of eill rakers, number 

of dorsal rays, of keeled scales (K2) and of vertebrae. 

Tbe method used for this examination ia discribed in Res. Doc. 

71/40. 

The separation of spring and autumn spawners was based on the 

stage of sexual maturity. The varioue stages of maturity have been noted 

and specified by evaluation of the gonad-somatic relationship RGS (the 

gonads were weighed to the closest centigram, and the herring to the 

closest gram). For the Apri] sampling. the RCS of the autumn spawners is 

thuB between 0.5 and 4.99 (stages of maturity VIII and VIII-III, while 

·,hat of spring 8Pflwners varies from 5 to 24 (stages of Il'.aturity III, IV 

and V) ~ sel-' fig. nO 1 L 

The Banquereau data illustrates the evolution in stages of 

maturat~on of the autumn spawners for the months of March, Apr.ll and May. 

Table nO 1 shows the reciprocal importance of the populations 

studied. 

III - Age - class composition of the various populations. 

1. Gulf of St. Lawrence and S W Newfoundland. 

The proportion of autumn and spring spawners for the April 

sampling is more or less constant : about 70 % and 30 ~ respectively. 

In the Isle aux Morts and St. Paul Island regions, the number 

of ~utumn spawners is the greater (72 to 73 %). The proportion of immature 

J.S ::>nly 1 - 8 %. 

On either side of the Laurentian Channel, in the autumn spawners 

there :3 a drastic reduction in the number of herring measuring 30 cm, 

corresponding to the 6 year old age cla8S (see fig. nO 2). 

In the :slp aux Morts sampling, tnie reduction is apparent in a 

levF>L.!.Lng-of 1• of tit'" herring between 28 and 32.9 cm long (5 to 7 years old). 

Autumn spawners account for 81 ~ of the catches during July to 

the WAst of Table Pt. The modal aize is 38 em, and 75 ~ of the population 

are 1 t' yearFl old or more. 

At thp end of November, very few herring vere sampled at Cape 

Dauphin. Half of the catch was made up of immature herring between 2 and 

3 ye.<trs fj I "! • 

2. Banquereau region. 

The March, April and May catches show the same stock composition 

A3 



- 3 -

made up of 93 to 97 % autumn herring. The distribution of age-classes shows 

the predominance of older herring (79 ~ are older than 8). 

IV - Meristic characters. 

a) Method of analysis. 

A comparison of averages was used to dlfferenciate the autumn 

and spring spawners within one station. For the statistical test employed. 

the value of P is given by FISHER and YATES Table 1 (normal distribution). 

In order to compare results, ve have used the distribution Table 

of L.S. PARSONS (.ee Table. 2 - 3 - 4 - 5 - 6 - 7). 

The calculation of averages and variance were taken to the fifth 

decimal place and in the presentation of data we have rounded it off to the 

third decimal place. 

The data for the limited spring spawners in Banquereau are noted 

in brackets. 

b) Comparison of meristic characters for autumn and spring spawners. 

1 - Numbers of pectoral fin rays and numbers of gill rakera. 

The average numbers of raY3 in the pectoral fin and numbers of 

gill rakers are greater for the autumn spawners than for the spring spawners. 

In all cases, the differences are significant P t 0.01. 

2 - Numbers of dorsal fin rays and numbers of keeled Bcales 12. 

The average numbers of dorsal rays among the autumn spawners 

is greater than that of the spring spawner, but this difference is not 

always significant (only half the cases show a significant difference 
P 0.01). 

In the April sampling, the number of keeled scalee varies very 

little between the autumn and spring spawners of S W Newfoundland; on the 

other hand, the diffArencBs are significant in the other regions (p~ 0.01 

in the St. Paul Island Cape Dauphin region, and P = 0.05 in the Table Pt. 
region. 

3 - Numbers of vertebrae. 

The populations of W and S W Newfoundland show minimal non signi­

ficant differences with the spring averages greater than the autumn averages. 

For Nova Scotia, however, the autumn and spring spawners are distinctly 

separated, P = 0.5 for the St. Paul leland region and P ~ 0.01 for Cape 

Dauphin. 
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c) Comparison of meristic characters for the spring population. 

1 - April sampling. 

Four meristic characters (number of pectoral rays P $ 0.01 ; 

number of gill-rakers P ~ 0.01 j number of keeled scales P S 0.01 and 

number of vertebrae P $ 0.01) prove that there is no mixing between the 

spring spawners of St. Paul Island and those of S W Newfoundland at this 

time of year. 

The 8ame spring population can be found in the pelagic concentra­

tions of Cape St. George and of Isle aux Morta. The average numbers of rays 

on the left pectoral, of gill rakers, of K2 and of vertebrae are practically 

identicaL 

The herring population resulting from a sampling of the bottom 

at Cape St. George mixes with the pelagic concentrations in S W Newfoundland. 

2 - July and November samplings. 

The results are shown in Tables (2 to 6). 

d) Comparison of meristic characters for the autumn populations. 

1 - April sampling. 

The differences in meristic characters are les8 apparent ; only 

the number of rays in the left pectoral and the number of gill rakers in 

certain cases are significant P ~ 0.05. 

There is very little mixing between the pelagic concentration of 

Cape St. George and that of Isle aux Morts (p ~ 0.05 for the number of rays 

in the left pectoral). 

The large average number of vertebrae for the Isle aux Morts 

population (55.710) may be compared with the average of the Bay of Fortune 

herring (55.779) PARSONS. 

Two contradictory results: the number of rays in the left pectoral 

(p = 0.77. non-Significant) and the number of gill rakers (significant to 

P S 0.05) for the St. Paul Island concentration and the St. George's Cape 

concentration. 

2 - In the South Banquereau region and the Sable Island Gully. 

The autumn popUlations of these regions can be easily distinguished 

from the autumn populations in the Gulf of St. Lawrence and S W Newfoundland 

by the high average numbers of keeled Beales and gill rakers. 

We found the same characteristics of the autumn spawners herring 

type as last year (Res. Doc. 72/55). 
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In addition, the distribution of the number of keeled scales (K2) 

according to sex, shows a sexual dimorphism (see Table nO 7). 

v - The stomach contents and fat content. 

1. The stomach contents. 

90 % of the herring caught on the bottom have empty stomachs, 

whereas 40 to 100 % of the herrings originating in pelagic concentration 

have stomachs containing food. 

The stomach contents are composed mainly of CalanUB finmarchicus 

99 ~ for the herring in the Gulf of St. Lawrence and S W Newfoundland and 

88 % for the herring in the Banquereau region. 

2 - Fat oontent. 

The determination of the fat content of the fillets was carried 

out in the laboratory following the ~BS method. The results are shown in 

the general report. The lowest fat content was found in the herring caught 

in April, and varied with the different populations: 

2.87 % for 34 autumn spawners 

4.99 % for 17 spring spawners. 

Conclusion. 

- The observations made between the 17th and the 21st of April 

show that food and premsturation concentrations in the Gulf of St. Lawrence, 

S W Newfoundland and Nova Scotia are composed of a mixture of autumn and 

spring spawners. 

2 - There are clear differences in meristic character averages 

between the spring pelagic concentrations on either side of the Laurentian 

Channel. On the other hand, the autumn spawners often show minimal differences, 

and ~re derived from mixed stocks. Within the population, the same reduction 

in the proportion of herring measuring 30 cm can be seen on all the length 

frequency curves for a thousand autumn herring. 

3 - The number of Keeled 8cales K2 clearly separates the autumn 

spawners (Gulf of St. Lawrence, S W Newfoundland) from the complex stock 

of Banquereau. 

4 - The fat content of the sample catches varied considerably 

according to the season and fishing area; it goes from 2.87 percent in 

April in the Gulf of St. Lawrence at the Cabot straights, to 18.87 percent 

in July near Table Point. 
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5 - The pelagic concentrattons 888m to be connected to the 

presenCe of Calanus finmnrchicus ; it is very abundant (99~) in the 

stomachs of the herrinv, of the 5000 kilogram catches in the St. Paul Island 

region, and diminishes to 87 ~ for the 340 kg catches on the East slope 

of the SablB Islant! Gully. 

References. 

BOYAR (H.C.). 1968.- Age lenth, and gonadal stages of' herring from Georges 

Bank and the Gulf or Haine. Res. Bull. Int. COlIme North". Atlant. Fish •• 

No.5. p. 4~-69. 

DECAMPS (Ph.), 1971.- Study of the biological characteristics of spring and 

autumn herring taken off Cape Breton Island and Burgeo Bank. Ann. Meet. Int. 

Corom. Northw. Atlant. Fish., Res. Doc. 71/40. 

DECAMPS (Ph.), 1')72.- ObservRtions on herring taken in leNU Subareas 4 and 5. 

Ann. Meet. Int. Comma Northw. Atlant. Fish •• Res. Doc. 72/55. 

FISHER (R.A.) and YATES (F.), 1938.- Statistical Tables for Biological, 

Agriculturnl and Medic~l Research. Oliver and Boyd, ~dinburgh. Scotland. 

LEIM (A.M.), 1957.- Fatness of herring in Canadi~n Atlantic waters. Fish. Res. 

bd. Canada Bull: 177-184. 

PARSONS (L.S.). 1972.- Meristic characteristios of Atlantic herring (Clupea 

harengus harengue L.) stocks in Newfoundland and adjacent waters. Int. Comma 

Northw. Atlnnt. Fish., Res. Doc. 72/87. 

A7 



- 7 -

Table 1. Herring - Frequency and percentage of autumn and spring spawners in the 
various areas (A - autumn spawners; S • spring spawners; I - immature). 

Locallty and No. of Percentage 
OaWDl.ng group specimens Autumn Spring illUll8.tures 

Cs De :3 t. George A 308 62 37 
bottom S 185 

I 8 

Cape St. George ! 138 69 31 
pelagJ. :.: S 62 

lSH" 811% Morts ! 145 72 23 5 
pe.Lag'lC S 47 

I 9 

" 3t. Paul A 431 73 19 8 
uelagic S 115 

I 54 

1'",ole Pt A 162 81 19 
Dot l;om S 38 

~. q pe .Jauph 10 A 171 39 11 50 
b-: ~ tom S 46 

I .~17 

Ban'luereau Mar. A 88 99 
S"lJth . .,lope (bot.) s I 

1!;ast l]ul1y Sable Is. A 2~2 97 3 
pelagl.c Apr. S 8 

Banquereau Apr. A 194 97 3 
SOtl th slope S 5 

East Gully Sable Is. A 184 93 7 
bottom May. S 14 

2 922 
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Chart 1. Location of sampling areas in Div. 4R 
and Subdiv. 3Pn, 4Vn and 4Vs. 
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Fig. 2. Length frequencIes and age compoaition of herring from areas 
(hatched portion: autumn spawners; solid portion and dashed 
line: immatures), 
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