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ST Apart i‘rom the differences in gro wth mer:.stlc characters, spzwm.ng t:une and

Ja

place, it has been showmn that there are 1arge differences betwreen the fecundities
of northern North Sea and Southern Bight spawmers (Baxter 1959). - Northern-North
Sea (Banl') spavmers ore, oharacterlged by having relatively high fecundities and
small egos. hile Southern Bight’ (Douns) sparners have relatively’ low fecundities
and, large eggs,  On the other hand ‘Central North Sea (Dogger) spawners have
fecundities vhich lie within the range of the northern North Sea-and Southern

'Bight spawners,. ,Several hypotheses can be put forward to explain the:.r

" intermediate fecunditles. . Two dlfferent explanatlons are sugﬂested.

1) That the Dogrer is a mixed spawning area at the extreme range of the
- Banl' ond Doms groups. | The loir fecunc'i:n.ty fish could be early Downs
" spatners ancl the hlgh f‘ecundlty fish late Bank spawners,

2) ’l‘hat the Do ﬂer spmmers arve o sep':rate ‘group, having a very “yide range
of fecxmdltles, scme of which are similar to the norther'n North Sea
spavners ond others to the Dovms spavmers, - A

If the first of these hypothesis is correct fecundity can be considered as a -
diagnostic character vhich can be used ;to identify Bank and Dowms herring in the
pre-s‘ommlnrr ‘fisheries of the’ North Sea. " However on the second hypothesis it
cannot; be used. as a completely dlagnostlc ‘character to 1dent1:f‘y the different’
spayming g'roups.  Nevertheless,’ 11: can still prov:.de maxumm est:ma’ces of the

. rates of mixing of either Downs or northern North’ Sea spavmers in the pre= 'Y

PRV
3

B ','..mmmmg fisheries.  With these points in mind, an analys:w has been made of
"the fecundities of herrlng in the northern North Sea in summer 1961-—1 963 to’ -

obtain estimates of the mixing of Bank and Dowms herrlng, I

laterial and liethods e

- Taves el tt e L. A R
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The material for this investigation was collected in the months June, July
and August in 1961-1963. The area sampled extended from Shetland in the north
to the Shields area in the south, Ovaries-were-collected from fish in maturity

. stages III-V,.  lost of the material, however, was taken from Stage IIT fish,
" The majority of the -egg. counts were mode by an ‘automatic fish egg counter .

(Parrish et al’ 1960) but some of the’ 11962 and 1963 fecundities were estlmated

from egg and ovary measurementu us:Lng the follo*r:mg formula-- cot

[ . B
PINTR . . ! ,Y. '

F(Fecundity) .= A:K Volume of ova.ry - :
(Dlam. of’ egg)5

The regressa.on o'btalned m.th knovm value., of F 1S shom :ln F:Lgure le

In 1961 and 1962 the moturities were clasalfled accordlng to the H,Jort
scale vhile in 1963 the new international classification of maturity was used.
The main difference between these two maturity scales-is in the classification
of stagen -IT and III,.. In the new 1nternatlonal scale Stage III 1s conmosed.
of both stages IT. 'md III.of ‘the H.jort scale. .
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- (0lder i‘::.sh 'bet“reen 65, 000 and 70,000, ",

 and Southern Bight spa'.fner.a to identify and separate Bank herr:mg :f'rom Dovns

1) Shetla_nd Area -

., aress betueen 1961 and 1963 are given in Tables II-'VI

Results - e e S e

The fecund::.ty‘chatrlbutlons for Southern Blght and northern North Sea
spavmers are given in Figure 2 for ages 3, L, 5 and 6 and older fish. The
fecundities-Have béen arranged in groups of 5,000 (e.g. 23 »000-27,000 = 25,000,
28,000-32,000 =-30,000, etc.). .. Only among the 3 year old fish is there any
overlap betwreen the two groups 'but even in this age groun the overlap of the
distributicns is small, The lowver. boundary limits between the distributions
of the two groups of spatmers at age 3 lies between 25,000 and 30,000 and the
upper lirits between 35,000 and 40,000,

There are about equal prouortlon.; of northern North Sea and Dowms spavwners
in the 30,000 group and in the-35 ,COO group northern North Sea spavmers form
70% and Southern Bight opa’wners 30~ The 'boundary limits between the fecundity

;- distributions of the.two spawning greups for J. year old fish is between 45,000

-and .50,C00, for five year old fish between 55,000 and 60,000 and for 6 year and

Sanc e

It is nropooed to U.ue “these fecunda.ty da.stm.butz.cns for northern North Sea

’ ~

herrlng in  the pre-spa*mng fisheries, ' = .0 . ¥

The fecunch.ty data collected in the North Sea dur:.ng the uun'mers of 1961~63
are grouned into thrée main aréas vhich’are' as followsi= =

- ~'1)...4Shetla.nd. . - rorth of 59°30'N " :
L ...ota.tlstlcal souares 20D 19D 19E 18D 1BE

. 2) Buchan. and. Fladen. ~ 59°30'N - 56°N and between 1°E and 2°7.
3) snielas 77~ Statistical squares 8C, 8D, 9D, 1D,

t

: The fecxmdlty ‘data for I.,. years and older herr:mg from the Shétland area

are presented in Table I, ', These show thé fecundity distributions for s’cqge

IIT fish samoled in Juhe and July 1961 and’ 1962, Almost all the fish had -
relatively high fecundltle., tut there are’ three’ fJ.sh (one in 1961 and tvo in -
1962) with egs counte just below, the ]:m:.tg given for northem North Sea Spawners.
Lven assuming that the.)e three fish~ are Southern Bight spavmers, the oro-oortlon
of Downs herr:mrf is not more tha.n 25 of the flsh .,amnled in stage III. :

2) Buchan and Iladen Areas

The fecundity distributions for samples taken in the Buchan and Fladen -

FU ]
Foas

. a) 1961 Dats (Ta'blea I and IIT) - fﬁf'. \ -.

In 1961 sampl:mcr was conducted in. the I‘Lden area (ota.t. squares 17D, 15E,
46E and 17E) in'July and’ in’ the Buchan and Fladen areas in August (state = -
squares 140, 15C, 12D, 13D, 13E, 15E; 16E). Among the" stage III fish sampled

in the Fladen area in July, L. out of ’60 or “about 77 of the fish had lo¥
fecundities similar to Southern Bight spavmers (Ta’ble ITa). All the fish in
stages IV and V apveared to be. Ba.nk spawners (Table ITh).

The samples in Augu.,t 1961 were in maturity stages IV and V.  Vith the
possible exception of one fish in .;tage IV, all appeared to be northern North
Sea or Bonk spavmers (Table III) . .

b) 1962 Datn (Table IV) I -~_* ::' -

i

' Sampl:mg 'in the Buchan ares in’ 1962 was confined to Auguot. * There Were
only a small number of stage ITL 'fish and from the distribution of their
fecundities they appeared to be a mixture of Bank and Dovms herring, The
fish in stages IV and V on the other hand were mainly Bank spammers.



,"-c) 196J Data (Ta’bles V and \n:) ST S
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" The* maorlty of ‘the - f::. h sc.rrolcd in the Buchan area in June and July 1 963
were 3 year old recruits of the 1960 year class. - From the distribution of their
fecundltles, these young fish in stage ITI'in June and July were a mixture of

' Benk ‘and Dowms’ herring (Ta'ble V) >~ The June'samples were taken from statistical

o

square 13D a.nd it dis estmated from the data for this square, that.the 3. year .
old fish were. 'camvosed of 85 Ban!* herring and 157 Dowms herrn.ng. In the:

‘Ju]\y samples: the vroportion of Downs herring increased to 22«. This: :x.ncrease'

in the percentage of Dovns herring: from June to July may have been due to the
fact that a proportion of the Downs herring in June wvere still in a very early
stage of vxiaturn.‘cj'"for thich we have no fecundity data, -.In this area in June 1963
there were 19.5 5 in stage II h:.le 1n July there were only l;..5r m thlu stage.

The small num'bcr of f:z..,h .;ampled at ages: greater thm 3 in stage II[ a.nd.
also all the f':Lsh in .,tkges v and V appeared uo be Bank sna*vners.

s J .. .

) Shlelds Area. -

.

The data from the Shields area were obtained from samples talken iﬁ July 1961
and July and August 1962 (Tables VII-IX),

The stage IIT fish in July 1961 were composed mainly of 3 year old recmlts
of the 1958 year class (Table VITa), The distribution of their fecundities
indicated that these young recruits consisted . of a mixture of Bank and Dowmns
herring. It is estimated from the available data that the proportion of Bank
herring was about 60, and Dovms ‘herring 4,07, The majority of the 4 year 0ld and
older hermng in stages IIT and IV apreared to be Bank herring, - =

Tn the' 1962 'samples from the Shields. area the 1958 year class again Bk
nredommated. From the fecundity data stage-IIIL and stage IV fish in July were
mainly Banl snawners ‘( Table VIII), The proportion of Dowms herring among the
1958 year clo. s () year olds) appeared to be much lower than in 1961 when they
first recruited. .

Out of 6/; fish sampled seven had relatively low counts and the remainder
had high ones similar to northern North Sea spavmers,

A small number of fish were sampled in the Shields area in August 1962 and
the data are given in Tables IXa and IXb, All the fish in stages IV and V had
high fecundity counts, of those sampled in stage IIT only two could be classified
as Downs herring. .

Thus in the Shields area as in the other areas sampled the majority of the
fish had high fecuniities within the range expected for northern North Sea or
Bank spawvners, Only among the 1958 year, class which appeared as 3 year old
recruits in the 1961 samples, and as ) year olds in the 1962 samples did Dowms
herring apnear to be present in any apprecla'ble nurbers and even within this group
Banlz hemng predominated,

Conclusions

At present fecundity estimates can only be obtained for fish in stages I1I-V
and. therefore the results obtained using fecundity differences only apply to that
part of the stoclts in these stages of maturity..

The estimated percentages of Downs herring in each of the areas sampled are
given in Table X.

In the Shetland area the herring vere almost entirely Bank spavmers, The
pronortlon of Dovms herring at the very most was between 1 and X7,

In the Buchan and Floden area a much higher proportion of Downs herring were
detected principally among the 3 year old recruits of the 1960 year class which
was very abundant on the Buchan grounds during the summer of 1963, It was
estimated that Dowms herring formed from 15 to 225 of these recruits,




Except for a few fish sampled in stage IIX in August 1962 the proportion
of Dovns herring among the ). year old and older herring was generally much lower.
+ The greatest estimate of Downs herring for this group was 7"3 of stage III in
. July 19641, The stage IV and V fish were almost all Bank spmmers. : ‘

_ In the Shields area most of the flsh .vhlch could be clasmf:n.ed as Downs
spaimers were among the three year old recruits, Up to 40 of these recruits
in July 1961 were estimated to be Dovns herring. Among the A4 year old and older
herring in stage III from 9-18/5 could be classified as Downs herring,. Herring
in stages IV and V in this area were predomlnantly Bank herring.

- Thus from the Shetland. to the Sh:Lelds area Bank herrmg predom:.nated.
The proport:l.on of Dotms herring increased from north to south and they were
detected principally among the 3 year old recruits in stage III, sa.mpled in the
Shields area in 1961 and in the Buchan sica in 1963.

It must 'be emphas1sed ho *ever, that these mixing rates for' Downs herring

may be very much over—estimated because they may contain a pronort:t.on of lcw
fecunchty Dogger spavmers,
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Table X

SHETLAND AREA

a) June and July 1961

Maturity Stage IIT

. {Fecundity

X 1,000

Age/years

5

>5

No, of
fish

No. of
fish

No, of
fish

50
55
60
65
70
&)
80
85
90
5
100
105
110
115
120
125
130
135
140

Bank
Herring

Downs
Herring

Bank
Herring

- o
Wl ea WNWWUT N -

Downs
Herring

- N

L I

Bank
Herring

Total

i1

13

b) June and July 1962

Maturity Stage III

Fecundity
X 1,000

Age/vears

5

>5

o, of
fish

No. of
fish

Noe of
fish

50
55
60
65
70
75
80
85
.90
95
100
105
110
115
126
125
130
135

1
1

2

Bank

Herring

Downs
Herring

Bank
Herring

N LI WDOWEND -

Downs
Herring

Bank
Herring

Total

29

139




a)

Table IX

FLADEN AREA

July 1961

Maturity Stage III

Fecundity
X 1,000

Age/

ears

5

> 5

Hlo. of
fish

No, of
fish

No., of
fish

No, of
fish

50
55
60
65
70
e
80
85
90
95
100
105
140
115
120
125
130
135

1 Bank
lerring

1 Bank
1 Herring

Downs
Herring

o2}

ank
Herring

WWwatnmpWwWornmy

Downs
1 Herring

Bank
Herring

Total

4

36

19

b)

Maturity Stages

IVand V

Fecundity
X 1,000

Ape/:

reaxrs

5

25

Vo, of
fish

No, of
fish

45
50
55
60
65
70
[-3
80
85
90
25
100
105
110
115
120
125
130

Downs

Herring

o)

ank
lerring

W AP WU -
or)

N =~

Downs
Herring

1 Bank
1 Herring

S PN PN

Total

27

18




Table JI1I

BUCHAN AND TFLADEN AREA

August 1951

Haturity Stages IV and V

Feoundity
X 1,000

Age/years

5

>5

No, of
fish

No, of
fish

No, of
fish

No. of
fish

50
55
60
65
70
75
80
85
5

100
105
110
115
120
125
130

1 Bank
Herring

1 Bank
Herring

Downs

Herring

wo N

12 Bank
10 Herring

1

AN AN PN |

Total

81




Tabla IV
BUCHAN AREA

August 1962

a) MNaturity Stage III

Fecundity _Age/years
X 1,000 3 ! L 5
No. of No. of Wo. of
fish fish fish
15 1
20 Doans > Downs
25 Herring Herring
30 2
35 Downs
40 Herring
L5 1 2
50 1 Bank 1
55 1 Herring
60 1 Bank
65 Herring 4 Bank
ferring
i Total 3 7 1
b) HMaturity Stages IV and V
Fecundity Age/years
X 1,000 3 L 6
No, of No, of No. of No. of
£ish fish fish fish
Downs
45 1 Herring |
50 1 Downs
55 Herring
60 1 Bank Downs
65 Herring 1 Herring
70 2 Bank
75 1 Herring 3
80 1 Dank 2
85 2 Herring 3
90 1 10 Bank
95 9 Herring
100 L
105 2
110 1
115 5
Total 1 9 LO




Table V

BUCHAN AREA (Statistical square 13D)

" Maturity Stage III

a) June 1963
Fecundity Age/years
X 1,000 3 ok >4
No,. of % No. of No. of
fish ’ fish fish
10 1 0.5)
15 1 0.5)Downs
20 3 1.6)Herring
25 11 5e
30 12 6.2 Region of
35 25 13.0 overlap _
L0 37 19.2) Downs
45 37 19.2) Herring Downs
50 21 10,9)Bank Herring
55 26 13.53
60 9 L..7)Herring 1
65 6 3. 13 Bank
70 I 2.1 1 Herring Bank
75 Herring
80 1
65
90
95 2
100 1
Total 193 3 3
b) July 1963
Feoundity Age/years :
X 1,000 3 I ST
No. of “ No, of No, of
fich /° fish fish
10 2 1.6)"
15 4 3«.1)Downs
20 7 545 )Herring
25 6 Led) —
30 6 4.7 Region of Downs
35 22 17.2 overlap Herring
L0 10 7.8) " Downs
L5 2l 18,8)Bank Herring
50 18 141 gHerring :
55 15 11.7 ]
60 9 7 .Og
65 L 3.1 ' Bank
70 1 0.8) Bank 1 Herring
75 Herring 1
80
85 1
Total 128 1 2




Table VI

BUCHAN An™A (Statistical square 13D)

Maturity Stages IV and V

July 1963

Feoundity
X 1,000

Lge/years

>6

No. of
fish

o, of
fish

45
50
55
60
65
70
I&]
80
85
90
95
100
105
110
115
120
125

Downs
Herring

1 Bank
1 Herring

Downs
Herring

1 Bank

Herring

Total




_Teble VII
SIIELDS ARBA

July 1961

a) Maturity Stage III

Fecundity Ago/years

X 1,000 3 L 5

Yo, of No, of No., of
fish fish ' fish

«Q

10
15
20
25
30
35

L5
50
55

owns
erring

j=eRw]

»

Downs
Region of 1 Herring
overlap

\]

*

»

Downs
1 Herring

[ JNE W I Y
4?4?<D§~k~<m\o4rxo{>

5

jasilie)

erring

R S WUV i X R | YN
VI N OOV 1 a

60 Bank
65 3 Herring
70 1

75
80 )

Total 22 5 7

b) Maturity Stage IV

Feoundity Age/years
X 1,000 &
No. of No. of
fish fish
L0 Downs
L5 1 Herring Downs
50 1 Herri
55 gTe
60 1
65 Bank
70 1 Hexrring
75 1 Bank
80 1 Herring
85
90 1
95
100
105
140 1
Total 6 2




‘Table VIII

SHIELDS AREA .
July 1962

a) Maturity Stage III

Fecundity Age/years
X 1,000 3 5 RS
No. of No. of No. of No, of
fish fish fish £ish
20 Downs
25 ... Herring __
30 1 Region of 3 Downs
ig .overlap Herring .
45 2 Bank ] Dawns
50 5 Herring 5 Herring
55 2 10 Bank Downs
60 9 Herring 1 Herring
65 1 8
70 9 1 Bank 2
<75 6 1 Herring 1
80 3 Bank
85 3 1 Herring
90 5
95 1 1
100 1
105 1
Total 15 T 61 L 12 B
b) Maturity Stages IV and V
Fecundity Age/years j
X 1,000 3 i T >5
No, of No. of No, of
£ish £ish fish
20
25 Downs
30 Herring
35 Downs
40 Herring
45 1 Bank
50 Herring
55 Downs
60 Herring
65 1 Bank
70 3 Herring
75 3 1
80 1 1 Bank
85 1 2 Herring
20 1 2
95 1
100 2
105
110 2
115
120
125 1
130 ‘
135 1
Matal 4 14 40




Table IX
SHIELDS AREA

August 1962

a) Maturity Stage IIT

Fecundity Age/years
X 1,000 3 Pk
No. of No, of
fish fish
Downs
20 Herring '
25 1
30 Region of Downs
35 overlap 1 Herring
40
L5 1 Bank .
50 3
55 1 Herring 4 Bank
. 60 : 1 Herring
65 1
Total 2 11
b) Maturity Stages IV and V
Feoundity | Age/years
X 1,000 3 L ; L
No, of No. of No. of
fish fish fish |
20
25 Downs
2(5) Herring Downs
%40 . Herring
45 Downs
50 7 Herring
55
60 : 1 Bank
65 2 Bank 1 Herring
70 Hexring 5 1
75 2
80 3 . Bank
85 5 ) Herring
90 2
95 L 7
100 1 7
105 1 6
110 1
115 2
120 3
125 1
130
135
140 R
Total 2 2l 35




Table X

Estimated percentages of Downs herring for each of the areas sampled

between 1961 and 1963,

(In brackets is the number of fish.)

3 year old 4 year old and older
[Tear Area Month
. Stage III|{ Stages IV and Vj{ Stage II1I | Stages IV and V|
1961 | Shetland | June and July - - 2 -
(57)
Buchan | July 0 - 7 0
and (1) (59) (54)
Fladen August - 0 - 1
&) _(98)
Shields | July L0 - 16 : 13
SR (2 | | (12) ONE
1962 | Shetland | June and July - - 1 -
— (172)
Buchan | August 0 0 63 2
and (3) (1) (8) (54)
Fladen '
Shields | July 3 0 9 0
(15) (1) (77) (23)
August 0 o . 18 0
1963 { Buchan June 15 - 0 -
(193) (6)
July 22 ' (0 o) (o)
128) . IN
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