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1. Introduction. 

Our knovledge on the differents herring populations oE 

the West Atlantic has rapidly progressed. dw-ing the past fev years 

and. nov, '&'he limits ot the ditterent stocks as veIl as their 

relations one to another begin to be known. There are still many 

points to be clarified however ; for instance as TIBBO and ILES 

(1970) supposed a migration ot herring in april £roll the Chec1.aOO.cto 

Bay, or the Banquereau towards the southern part of the GW.£ ot 
at Lawrence, PARSONS and IDDIlKR (1971 a and b) and PARSONS (1973) 

on the basis of the variations ot infestation by the ne.atode 

"Anisalds" larvae according to the regions t and the dit.f'erents 

meristic characteristics, suggested that an insbore-o.f'fshore 

migration ot the herring ot the Bast of the Nova Scotia shelf' 

takes place With 110 mixing, or nearly so, with the stocks of 

the Gulf of St Lawrence and ,of the South coast of Jfewfoundlan.c:1. 

According to MESSIEH (1974) the herring __ leg Ero .. 

the Bast coast of Cape Breton Island (ICHAF division 4 Vn)differ 

£rom the ones oE the Chedabucto-Canso region by their age compo­

si tiOD, average lengths of the age groups and their meristic:: 

characteristico. according to DBCAMi'S and BRIAND (1974), the 

spring spawning herrings captured in the division 4 Vn are to be 

.-onsidered as belonging to the stocks oE the South ot the Gu.1E at 

at Lawrence (division 4 T). FOUST and BRIAND (1975) came to the 

s_ conclusion, mre the aut1lm:l spawning herrings of the division 

4 V are diPterent .from the ones of the QUE ot St Lawrence and there 

se_ to be some relations between the herrings of the division 4 Vn 

and 4 V" as STOBO and col, (1973) suggested. Finally, STOBO (1975, 

1976 b) Wling the results of a tagging expe:rilleDt showed that the 

herring population at division 4 Va is to be attached to the ones 

of the divisions 4 Wb-4 x. 
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tw-ing the ICNAP annual. meeting in 1975, the STACRES 

decided to consider the herring in 4 V as one unique stocl::, 

although they did not have a great deal ot in£ormations on it .. 

The purpose oE this paper is to bring a few.supplementary 

data on the herring oE the division 4 V and its relations with the 

nearly stoc:lcs. 

2. Methods and study areas. 

From the 15 to the 31 of march 1976, micro-wave sonar 

prospections and trawlings were made on board the R/V CRYOS on the 

N-E part ot the Ii:Iva Scotia banks (division 4 Vn - 4 Vs and N-E o£ 

4 Wa, fig.1). Tows ot 1/2 hour long were made using a Lo£oten trawl 

wi th sweeps and carlings and a codend ot 50 mm meshes. 

Uter each toW', a therndc proPil from the surface to the 

bottom V89 taken using a XBT in order to lalow the thermic condi tien 

ot the environment. All together, 30 toW's were made and 9,300 kg ot 

herring captured. 

The whole of each catch, or only a 9aDple when the catch 

was too big, was weighed, then measured to the inferior centimeter. 

All together, 4,700 individues spread into 18 saRg>les were measured 

in order to determine the length conposition oE the catches. 15,OO:-r 

.fishes spread on the whole o.f the study area were also measured to 

the millimeter and taken for biological characteristics study (weight, 

meristic characteristics, sex, gonadosomatic ratio (G.S.R.), etc ••• ) 

in tbe laboratory. 

The meristic characteristics counting technics has been 

described by DBCAMPS (1971), the keeled scales counting (I2) is done 

starting Prom the insertion point o.f the dorsal fin to the anus 

raYs of dorsal t pectoral and anal .fins are counted through binoculars, 

so are the gill rackers (inferior limit ot the tirst lett branchial 

arch) ; urostyle is not taken in consideration in the counting oE 

vertebraa. 

The G.S.R. is used to determine the state of maturity of 

the .fishes and to separate the spring spawning herrings from the 

autwlm spawning ones. The means of the different meristic characte­

ristics were determined £Or the spring spawning herrings and the 

autwm. spawning herrings, juveniles being excluded in this analysis. 
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3. Resul tso 

3.1. Yield. 

Three areas can be distinguished : 

- The east shores of the Banquereau were prospected but 

no herring detections were recorded. The southern shore of this bank 

was also prospected without any results. NO herring was caught in 

any of the five tows that were made (stations 1 to 5. fig. 1). 

- North of Artim:m and Misaine banks and east of Canso 

bank, considerable concentrations of herring were detected and 

catches of more than 3,000 kWhal£-hour 'Were made at 170 to 180 

meter depths (stations 6 to 22). Catches 'Were of 8,935 kg repre­

senting around 63,400 individLlals in this area. The most conside­

rable catches were made at t~eratures of around 1.5° C, which 

is de£initly lower than the ones reported by SOLDAT (1976) at 

same depths. 

- The whole of the east shores of Cape Breton Island were 

prospected up to the ice limit to the north, and no herring was 

detected; a rew catches, mostly Or less than 100 kg were made 

through at around 170 m depth (stations 23 to 30) ; for the whole 

of the area they come up to 327 kg that is to say 1,737 individuals. 

3.2. Length composition ot catches. 

In order to ease the study, the trawling stations were 

grouped according to geographic zone and the length colI'IPOsi tion ot 

the catches made on the east shores oE Cape Breton (stations 23 to 

30) vas OOft1>ared to the one at the herring coming from north ot 

the Banquereau (stations 6 to 22) (fig. 2). 

The analysis ot the modal lengths was eased by USing 

CASSIE's method (1954). Three groups are found in each ot the two 

areas. The first has an average length of around 24 an, and repre­

gents approximately halE of the catch in numbers ot individuals 

(Cape Breton: average length 24.1 em, 44 p.cent at total mm.ber of 

individuals caught; !i)rth ot Banquereau: average length 23.1 em, 

52 p. cent of the total). A second group, less considerable in munber 

ot individuals (20 p.cent in both cases) has an average length ot 
28.2 em for the Cape Breton sector, and 28.0 em for the NOrth of 

Banquereau. At last, the third group represents 28 p.cent of the 

total number of individuals caught in Cape Breton (average length 

32.7 em) and 21 p.cent of the ones caught North of the Banquereau 

(average length: 31.6 01). A fourth mde can be noticed, well distinct 
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in the Cape Breton catches (average length: 37.8 em, 5 p.cent ot 
the total ot individuals) and that, using CASSIE's method, we find 
in the length distribution ot the catches ot lbrth Banquereau. al­
though poorly represented (average length: 38.4 em, less than 
1 p.cent of the total ot individuals). Also on the Nor·th ot the 
Banquereau small individ:u.als (less than 20 em total length) W'el'e 
found bu.t in small quantities (less than 1 p.cent of catches in 
number of individaals of this area). 

According to STOBO (1974. 1915, 1976 a) the 1970 age 
class is one of the DIOst iDll'ortant among the canadian herring 
catches; it is probably the individu.als of this class wich 
consti tute the essential of the 32 em mode ; a second class 
appears to be also iqmrtant in our catches: it is the 1973 
class. which probably const! tu.te the essential of the 24 em 
mode. As it is shown by its average length, the 28 em mode is 
constitute of a mix up of individu.a1s of the 1971 and 1972 class, 
but the method used does not permit a separation betveen them. 

Therefore the length coJlllosi tion of catches made on 
the east shores of Cape Breton Island and North of Banqt.U!I'ea:u. 
does not show fonduaental differences Dei ther by the position 
of the mde nor by the relative proportions of each at them. 

3.3. State of gonads development. 

The G.S.R. values'tre~ency distribution are presented 
for each sex in fig. 3. The juveniles represent an iJl1)ortant part 
at the captures: for both sexes, 24 p.cent at the individuals 
caught, in eaCh of the sectors are juvanileg (G.S.R. < 0,5). 

For IDst of them, the awlts caught are in state oE 
sexual rest (0,5 < G.S.R. <:. 7). The majority of the captures 

is therefore constituted by autumn spawning herring. as it is for the 
caaadian coa.ercial catches (STOBO, 1975). However, the spring spawning 
herring proportion (G.S.B.. ') 7) is higher in the C~e Breton catches 
(IS p.cent) than in the ones of the North of BanquereOll (2.5 p.cent). 
We can DOtice bowever that the majorityci' spring spawning herring has 
been caught ch.tring the trawling station 20, that is to say in the 
northern lim! t of our study area. 
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3.4. Heristics characteristics study. 

For each station where samples were taken (11 in all) the 

number of individuals examined, the average and variance of the cha­

racteristics counted are given in table 1 lor spring spawning and 

autumn spawning herring. Fig. 4 gives the population averages esti­

mations at a 99 p.cent security rate. 

The coq»arhon of the averages was made by a variance 

analysis test (FISHER's F. test) and the zero hypothesis tested 

for p = 0.01. 

For the 'Whole of the characteristics studied, except t.he 

gill rackers, the test doesn't show di££erences aJl'Dng the autumn 

spawning herring. 

The gill racker test is iOOre COD"plex. IREFFT (1958) showed 

that there Wa9 a relation between tbe length ot the individu.als and 

the average number of gill rackers ; this relation was computed for 

the stations where juveniles were presents ; the graph is given on 

fig. 5. 

Between 25-30 em, the DWIIber ot gill rackers is again 

related to the length of the individl.lals. Therefore it is di£.f'icult 

to draw conclusions trom the test becau.se: the variations in the 

average DWIIber of gill rackers could be due to variations of the 

length composition at the samples. 

The averages ot the meristics characteristics tor the 

spring spawning herring caught in the Cape Breton area were also 

co""uted (table 2). 

Al though their munber is low (36) we can notice that the 

colIIPuted values are close to those considered as characteristics by 

HEBSID (1975) tor the spr,ing spawning herring at the Gulf at St Law­

rence and which he uses in his discrimnant function (Pe:ctorale : 

17.301 - Dorsal: 19.203 - Gill rackers : 46.102). On the other hand, 

they are distinctly different .tram the values obtained by DECAMPS and 

BRIAND (1973) on the south of Banquereau, particularly tor the 1:2 

value (13.900 to 14.075), "the pectoral (18.000 to 18.100), the anal 

(17.950) and the gill raCkers (48.974 to 49.000). 

4. Conclusion. 

It seems that the saqle.s that we studied, caught in march 

in the divisions 4 Vn and. 4 Vs, can be split into two groups I 
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- on one band, the aatwan spawning herring, largely dominant 

in the captures, and which don't seem to show differences neither in 

tbelength composition nor in their meristic characteristics and of 

which large concentrations were found north ot the Artimon and Kisaine: 

banks, but that we also lind north ot the division 4 Yn. 

- on the other hand, the spring spawning herring, in very 

small nwaber, caught in north of division 4 Vn, Yhich seem to be 

clearly distinguished trom the spring spawning herring oE the Banquereau 

and can be attached to the stocks ot the South ot Qll.£ ot St Lawrence. 

Ke£erences 

CASSIE (I.-H.), 1954.- Soae uses ot probability paper in analysis 

ot size trequency distribu.tions. Austr. J. Mar. Fresw. 

!!!., l (2) , 170-1~8. 

lECAI4PS (Ph.), 1~71.- Study of the biological characteristics of 

spring and auttuln herring taken ott Cape Breton Island 

and Burgeo BalIk. AIm. Meet. Int. Co-. North,,_ Atlant. 

rull., Res. Doc. nO 71/'10 , 6 p.(roimeogr.,phed). 

IlBCAHPS (Ph.) and IllIAIID (D.), 1974.- Results o£ studies on herring 

ot the QUE ot St Lawrence &nd Banquereau and Georges banlc:s. 

Ann. Meet. Int. eo.... Northw. Atlant. Fish., Res. Doc. 

nO 7'\1'58 I 12 p. (mimeogr.,phed). 

FOUST (A.) and IIIIAlOl (D.), 1975.- ~plementary data on meristic 

characteristics ot herring (Clupea harengus harengug L.) 
stocks ot 'the southern part ot the GulP o£ St Lawrence, 

the southern cout ot Newfoundland and Banquereau. Bank. 

AnD. Meet. Int. co... Morthw. Atlant. Fish., Res. Doc. 

nO 75/30 I 13 p. (mimoogr.,phed). 

IIODIBll (V.M.) and PARSONS (L.S.), 1971 (a).- Some biologb,l Features 

of Southwest New.toundland and Northern Scotian Shelf Herring 

stocks. Resl Bull. Int. CoJI'IIL Rorthw. Atlant. Fish. nO 8 ; 

67-73. 

ILES (T.D.) and TIBBO (M.S.), 1~70.- Recent events in canadian Atlantic 

herring fisheries. Int. Co~ Northw. Atlant. Fish., 

Redbook 1970, part III , 134-147. 

E7 



- 7 -

IREFPT (G.), 1958.- Counting oE gill rackers as a method of' morpholo­

gical herring investigations, !E contributions to special 

herring meetings 1956 on herrings "racesn • Cons. int. Explor. 

Mer, Rapp. et P.V., ~ part II : 22-25. 

MESSIEH (S.N.), 1974.- The structure of Herring populations on the 

Atlantic coast ot Cape Breton Island, ICNAF division 4 Vn 

and division 4 'ia. Ann. Meet. Int. Conn. North...,. Atlant • 

.E!!h-, Res. Doc. nO 74/62: 14 p (mimeographed). 

MESSIEH (S.N.), 1975.- Delineating spring and autumn Herring popu­

lations in the GI1l.t of St Lawrence by discriminant .f\mction 

analysis. J. Fish. Res. Bd Canada. 2~ (4) : 471-477. 

PARSONS (L.S.), 1973.- Meristics characteristics of Atlantic Herring, 

Clupea harengus harengus L., stocks in Ne'W'.f'oundland and 

adjacents waters. Res. Bull. Int. Conan.. North,.,. Atlant. 

Fish., nO 10 : 37-52. 

PARSONS (L.S.) and HODDER (V.~), 1971 b.- Variation in the incidence 

of larval nematodes in herring from canadian Atlantic 

waters. Res. Bull. Int. Comm. Nbrthw. Atlant. Fish., 

nO 8 : 5-14. 

SOLDAT (V.T.), 1976.- Distribution of herring from the Nova Scotia 

Shelf. Ann. Meet. Int. CoITlJll. Northw. Atlant. Fish. Res. Doc. 

nO 7/(1/1 I 13 p (mimeographed). 

STOBO (W.T.), 1974.- The Canadian 4 VWa herring fishery: analysis of 

the 1973-74 catch, and the distribution ot fishing activity 

and catch per unit effort from 1971-74. Ann. Meet. Int. 

Co ... Northw. Atlant. Fish" Res. Doc. nO 70/95 : 17 p 

(mimeographed) • 

STaBO (V.T.). 1975.- The 1974-75 Canadian Cape Breton (4 VWa) herring 

fishery. Ann. Meet. Int. Comm. North..,.. Atlant. Fish., 

Reo. Doc. nO 75/39 (Revised) : 12 p (mimeographed). 

STOOO (W.T.), 1976 a.- Canadian herring fishery in division 4 V. ~. 

Meet. Int. Co~ North..,.. Atlant. Fish., Res. Doc. nO 7q/V~22 

2 P (mimeographed). 

E8 



- B -

STOBO (W.T.), 1976 b.- Movements o£ herring tagged in the Bay o£ 

Fundy. Update. Ann. Meet. Int. CoJIIII. Northw. Atlant. 

ll!!!., Res. Doc. n" 76/vI/48 , 16 p (mimeographed). 

STOBO (W.T.), HUNT (J.J.) and ILES (T.D.), 1973.- A preliminary 

report on the herring fisheries in ICNA.F Di vi9ions 4 V 

and 4 Va. Ann. Meet. Int. Comm. Northw. At1ant. Fish. t 

Res. Doc. n" 73/94 : 20 p (m1""",graphed). 

E 9 



IT
! .... c 

T
a
b

l.
 

1 
-

N
U

m
be

rs
 

o
P

 
ex

am
i n

ed
 f

is
h

e
s 

(N
).

 
m

ea
ns

 
(m

) 
A

tl
a
n

ti
c
 h

e
rr

in
g

 P
ro

m
 v

a
ri

o
u

s 
a
re

a
s.

 
~
2
 

-
Ie

el
ed

 S
ca

le
s 

D
 ...

 
D

or
sa

l 
ti

n
 r

ay
s 

an
d 

st
an

d
ar

d
 d

ev
ia

ti
o

n
s 

(S
.D

.)
 

to
r 

m
e
ri

st
ic

 c
h

a
ra

c
te

ri
st

ic
s 

o
f 

au
tu

m
n 

sp
aw

ni
ng

 

P 
... 

P
e
c
to

ra
l 

ti
n

 r
a
y

s 
A

 =
 A

na
l 

ti
n

 r
ay

s 
v 

... 
V

er
te

b
ra

t 
G

 =
 

G
il

l 
ra

c:
k

er
s 

~ 
9 

10
 

13
 

15
 

16
 

17
 

N
 

14
1 

28
 

85
 

68
 

98
 

15
0 

21
 

22
 

24
 

25
 

29
 

F
 

96
 

96
 

70
 

68
 

72
 

1:
2 

m
 

14
.1

63
 

13
.9

29
 

14
.0

82
 

14
.0

74
 :

 
13

.9
80

 
13

.9
47

 
13

.9
48

 
14

.0
42

 
14

.2
29

 
1

3
.8

9
7

. 
1

4
.0

1
4

; 
1.

31
 

--
--

--
-

0.
71

6 
: 

0.
70

7 
~
~
~
~
=
e
!
6
2
5
 ~
 _

_
_

 
~
 

• 
95

 
• 

96
 

70
 

• 
68

 
, 

7
2

 
, 

: 
S

.D
. 

0
.8

0
3

; 
0

.5
6

6
; 

0
.6

1
7

; 
0.

53
9 

0.
57

1 
, 

0
.7

5
7

: 

i-
N

 
1

4
2

 
2

9
 
-:

-"
'8

;-
7

-;
-

10
0 

"'7
,;-

=:
" 

• 
---

--
_

_
_

_
 n
a

n
 

D
 

m
 

19
.4

44
 

1
9

.6
2

1
 

19
.3

76
 

1
9

.5
4

4
: 

19
.5

20
 :

 
19

.5
33

 
19

.4
95

 
19

.5
52

 
19

.5
57

 
19

.6
03

 
19

.6
94

 
1

.4
6

 

o.
 

. ---
-:

--
--

. 
S

.D
.:

 
0.

30
3 

0
.5

1
1

: 
0.

39
9 

0
.3

3
6

. 
0

.3
7

0
; 

0.
38

2 
0

.4
6

0
, 

0.
43

5 
0.

39
0 

0
.3

5
7

: 
0

.5
1

8
; 

)__ 
_= 

___ 
___ 

_ 
_
=
~
u
c
:
 

_ 
=

 
_ 

_=
=-_

 
N

 
: 

14
2 

2
9

:
 

85
 

68
 

9
9

:
 

15
0 

9
6

' 
96

 
70

 
6

7
:
 

72
 

: 
: 

: 
; 

; 
; 

: 
; 

; 
; 

; 
: 

p 
--

m-
-'

-1
8:

4;
:~

Mn
'1

8.
52

9;
18

:O
O;

-;
-;

-8
.7

68
 ;1

s:;
;--

: 1
8

.5
8

3
: 

18
.5

83
 ;

-;
-8

.4
71

-;
-;

-e
:5

82
 :

-;
-8

:5
56

-:
 

1.
19

 

S
.D

. 
0

.7
5

2
: 

0
.8

7
0

: 
0.

67
3 
;
-
~
~
-
-
~
.
8
0
5
 ;

--
~~
-0
.6
18
-;
--
~:
61
8-
;-
~~
35
-'
--
0.
72
1-
;-
~~
63
6-
; 

, •• _
_

_
_

_
_

 ...
,
~
 _

_
 ...

;,.
..=

--
= 

_
=

=
-=

-=
=

-
=_

"T
'*.

-
=

 
__

_ ~
=
-
=
=
-

__
__

 -
_

_
_

_
 -
-
-
-

N
 

1
3

8
: 

27
 

: 
85

 
: 

68
 

I 
98

 
'1

5
0

 
95

 
I 

96
 

: 
70

 
6

8
' 

72
 

I 
I 

: 
: 

: 
--

--
--

--
--

--
A

 
II

 
: 

18
.1

23
 :

 
1

8
.0

7
4

. 
1

8
.1

7
6

: 
18

.1
62

 •
 

18
.2

45
 ,

 
1

8
.1

8
0

, 
18

.1
05

 :
 

1
8

.1
4

6
: 

18
.0

71
 

: 
18

.2
79

 :
 

1
8

.2
7

8
: 

0.
58

 
--

--
,-

--
--

-;
--

--
--

-:
--

--
--

. -
--

--
--

i"
'-

--
--

.-
--

--
.-

--
--

--
. -
-
-
-
~
-
-
-
-
-
-
-
i
"
-
-
-
-
-
-
-
.
-
-
-
-
-
-
.
 

S
.D

. 
0

.7
6

0
· 

0.
51

3 
0

.8
0

4
· 

0.
66

5 
0

.6
5

4
· 

0
.6

4
1

· 
0

.5
9

9
· 

0
.5

4
1

· 
0.

80
9 

0
.5

8
4

· 
0

.6
7

3
: 

""
==

=-
=-

-~
==

=,
..

,!
.=

 
..

. =-
==

==
. ....

.. -
=

 
..

.-
.:

.~
 

-
~
"
"
"
"
'
~
,
;
.
.
.
.
-
~
=
=
=
-
~
:
.
-
=
-
.
:
.
-
-
-
<
 

: 
N

 
'1

4
1

 
29

 
I 

85
 

6
8

:
 

99
 

1
5

0
: 

95
 

: 
95

 
: 

70
 

I 
67

 
' 

72
 

: 
: 

: 
: 
:
:
 

:
:
 

55
.1
7~
:5
5~
~-
'-
55
:;
;;
_;
-5
5~
47
5-
:-
~3
~-
;-
55
.5
37
 

55
.~

~,
 5

5~
~1

4_
: 

55
~~

73
 ~

-;
;~

6;
;-

' 
1

.6
6

 
-
-
-
'
~
-
-
"
"
'
:
:
-
-
-
'
.
 

I 
I 

: 

v 
m

 
55

.5
39

 

: 
S

.D
.:

 
0

.5
0

4
: 

0.
41

9 
0

.5
7

9
: 

0
.5

3
4

; 
0

.4
3

1
: 

0
.5

1
6

: 
0

.6
2

8
, 

0
.4

8
2

: 
0.

50
7 

0
.6

6
7

: 
0.

65
7 

=
=

-=
=

=
-=

. _
_

_
 =z

=
=

=
""

""
 _

_
_

 =
=

 
~
=
-
=
=
=
-
=
-
=
=
_
=
=
=
=
=
 _

_
 ==

= 
__

__
_ 
~
 

_ 
=-

==
="

=z
 

: 
N

 
: 

14
2 

: 
29

 
8

1
:
 

68
 

: 
99

 
: 

14
9 

: 
96

 
: 

96
 

: 
70

 
6

8
' 

G
 

.. 
49

.2
11

 

S
.D

.·
 

3
.0

8
2

 

48
.8

97
 

2.
98

9 

71
 

t 
: 

: 
: 

4
8

.7
5

3
-'

-:
;9

.1
4

;_
: 
49
~3
43
: 

49
.6

91
 
;-

49
.~

46
 1

4
8

.8
2

3
.4

9
.0

5
7

: 
4

8
.9

2
6

;-
4

8
.5

6
3

 ;
 

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

2.
90

2 
2

.0
0

8
: 

2
.6

7
0

: 
2

.4
8

2
: 

2
.7

5
0

: 
2

.8
9

6
: 

3
.6

2
5

: 
4

.1
5

6
: 

4.
27

4 

--- 3.
31

 

'" 



- 10 -

Tabl. 2 - 1lIsber. o£ examined Pi,he' (N) ... ..,. (a) and standard deviations (S.D.) Eor meristic characteristics of spring .pa~ng Atlantic herring tram station 28. 

1:2 _ I:eeled Scales D- Dorsal tin rays P = Pectoral Ein rays 

A = Anal fin rays V. Vertebr¥ G D Gill raCkers. 

1:2 D P A V G 

N 36 36 36 36 , . 35 36 

m 13.444 19.278 17.167 17.639 55.139 45.639 , ----, 
s.o. 0.525 0.256 0.583 0.508 0.508 2.286 
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A - c~ '1rclon Island (stalioMU 1030) 

B _ Norlh of .... "UCN.U aonk Itlolion06 10 22 ) 

Fig. 2. Length frequencies of herring from Cape Breton Island area and North Banquereau Bank (March 1976). 
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300 

len91h (mm) 

• 
250 

200~1--~~--~~--T-~--T--r--T-~--r-~~~~~c--r-
40 

Fig. 5. 

I I I 

n 50 15 
9 ill rakers 

Relation between average gill rakers number and total length in autumn 
spawning herring from ICNAF Division 4V (March 1976). 
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