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;; ~ , ", .~pnrt ,~m the differences .in gro,1th,merietic ~ c?~l;U'acters, .' ~p?-wning time' and
place, it has been shmn. that there are large'differences betrreen the 'fecundities
of northern North Sea and Southern Bight spmmers (Baxter 1959). " northem'North
Sea, (Bank), spa1mers are. characterised by having relatively high fecundities and
small-eges:""lhi1e Söuthe'rn Bi6ht: (Do,ms)' spo.~,nerS haverelative1Y:,lo\l f'ecundities
ond 'large erles. ' On the other' hand, .Central North Sea .(Dogger)' spaimers ht'~ve
fecundities lrhich 1ie \'tithin the range of the northern Iforth Sea'andSouthern'

.. Bight spmmers•. nSevera1 hYl,otheses co.n,be put f'or..-a.rd. to explain their
'.' intermediate fecundities ..... , T\vo different eXplonations are' Sugrrested. ' :

~ •• - • •• • _ • ~ . •••.. -.. • .'" .' ~ ~ ', .. " t·· .: :

1) That the Do~er 13 a mixed spa~w.nine area at the extreme ranee of the
•. '1 B~c und Da.ms grou:ps. . .Tbc ,lo'.:.~ fecundity fieh eouldbe early.Dorms

f. spai-mers and the high fecunclity fish 1ate Bank spa-t·.ners. '

2) That the D~zier' spn\'m'ers 'ar~" ci: ~ep;~te -group/haV1ns a ve'r,y' ..tid.e range
of fecul1dities, ,some .. of .whic~ az:e. s:iJnilar to the northern North Sea
spä\;nern' ond others to the DOiIDS spawners. .. ~ . :., ~ ,',

If' the first of these hYl'otheois is correct fecundity crm be cons:Ldered as a :
dio.gnost.io characteryhich co.n be, used .to. identif'y Bank and DO".n1s herring in the
pre-spo.\m.in.~ffishe·riesof the' North Se~~ " HO'.vevcr· on the' second' hYPotheois it
cmmot: be ·used, aB a campleteJy dingnostie ·charo.cter to identif'j' the different'
spa"lriing ,groups•.. · Neverthe1ess / it 'can still provid.C mrixi.mtÜn .'estimates of the
rates cf' miXf.n.g·,of' either..Do:"ms, C;;r' northcrn North SeasIla,mers 'iii the 'pre";:::'

.:·spalmii-ig' fisherieo.·... ~;Tith' .thes·e points. in rairid,ananaljs.is has been made cf.

.. the' fecundities' of' herring in the northern North Sea ii1 summer'1961-1963 to·:·
obtuin e~stimn.tesor the' mixing of' Bank 'and DO\~ns herring.· _,' .:" ." " ,', ", ' .,:

• '. _ : ~". -: _. _ • _ A __ •

Eaterial and liethods
.' .. ' r .•. ".". .'" . " .~. ~, t;....... ~ ~'; ~ ~ ,} '.'

... ", 'f,' . '". ," , : '. , . .' .

The material for thin "inveritigation was collected. ii1 the moriths June, July
end AUß't\st in 1961-1963. The urea samp1ecl extended.from Shetlana in the north
to the Shields nrea in the south. Ovnries'irere"col1ected' from fiah in rnaturity
stages ,III-V... , Nost,of the material, hO':1ever,. i7as, tuken from stage III .fish.

~ The majority of I the .egg cOunts 'ilere, nio.dC by an 'automatie fish egg counter "
,(P~rish et 0.1'1960) but'seme'of the:1962and'1963 f'ecUnclities" were'.estimated
from eggandovary menSurements. using the' fol1o-:;r.tng· f'ormulo.:-, .. ,.~, ' :. ,... , :....

'. '" .... ," . 'F(Fe~~~~y; ~:'. ~ '..~ ,"v~;um~':Of '~va&:': ' ',:':,.,~," .':.'" ';'
(Diam. of egg)3

; • ;.':' /I! .... : " r • ~ , .' • ~ # ..L • r ' : .. _. • .. , fo. '" • , ...., .... , , ' :,

" .' Thc. regresl:31on obtuined "i.th'lmmm .va1ues of F is sho'Wn in Figure ,1.
• .... '. " I _ ' ••".. t .. ' ." ".... ,,'. .. '... .':.' r

, " " , . . ..... :) .". ' ", .
In 1961 and 1962 the m:lturities were clrissified accordirig' t6 the Hjcrt

scale \'lhile in 1963 the ne',r international elassi.:f'ieation of' maturity .,'t'rus used.
The mallt difference be'b.men these trro maturity seales -is in the c1ass1f'ica.tion
of stagen,II and,III•.. In the ne~ international scale.ßtage III is.composed
of both:stages: II,riiiu'llI.of·,the Hjort'.sca1e...:· ".!. ;".: .

- '. J .' I I.. I' ... " . " " ." "': ,.. ,,\. t

.. " "~' '''. ~ :.( " ~t~" ','.
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Results ...: '.
".

The fecundity-clistributions :ror Southem Bight and northern North Sen
spn:rmero are given in Figure 2 :ror 'ages' 3, 4,' 5 and 6 and older fish. The
:rectUldities"nave been arranged in groups of 5,000 (e.e. 23,000-27,000 = 25,000,
28.,000-32,000 =,)0,000, etc.). '; Onl:Y: among the 3 year old fish is, there any
overlap bct-;:een the t-;:o grouJ?s but even in this age groU!? the overlap of the
distributicns is small. The lO~Jerbound.ary, limits bet"".'Cen the distributions
of the t'.lO grouJ?s of spaTmei~sat age' 3 lies betueen 25~000 and 30,000 and the
upper ~its be~!een 35,000 and 40,000.

There are :::tbout equal proportions, of;,northern North Sea and Do~ms spa~mers

in the 30,000 group anc1 in the·35,cao,eroup northerp. North Sea spa-r,ners form
70.'; and. Southern Bight spa-\'.'l1ers 3q--:~' The bOUndary limits between the fecundity

.. ; distributions of the, two sp:n\ning grcups for 4- year olel fish is bet\'reen 45,000
"'and.50,COO,' for fiveyear old fish bebeen 55;000 and60,OOO 'und'for 6 yea:r and
, ~older fish betrreen 65,000 and 70,000. '. '. ,.', ' " " " .' .. J , ' "

. . . ..\. . .: ~ . ~ ~

, t.. ; .. " ';, :. . . f • • . • , .• ':". ~ " • ~ •••. , ': "\ ~. • ~ ., '" '. ..' '. • , ~ .. • .. • '. '. •

, .It,is propo:Jed.to use.these fecundity distributicns for northem North Sea
and Southern Bight spD.',i'liers to 'identif'y and separate Ban..1(;: herring fram Downs ',~
herring ,in .the prc-spa,,'1ling fisheries'~' ' , . " , ,~ l ',"

- •• ,.~ ~ < •• "" - J I'i . ..' ~. ':" .... ~ • " ::.:'f.. ,. ~: . ~ .. ..." _ ' .' '.'.

Th~:'f~cuhd.itY:do.ta'6~liected:in thci North Sen:'during' the summers of' 1961:'63
are grouped' into th......ee main areas' '7hich~are , as follo'\lS::'" ,';' ",;,),' >,::::: '

,': - ~ortJ:i' of 59°30'N~ '"
", ' ,sto.tistical sq,uar'es" 200, 19D, 19E, 18p, i8E.

• ,'. I '.' .' , , " .' _'.'.

Buchan,and Fladen, - 59°30 t N - 560ri and bet'\!een 1~ and 2~7.. . ~ . ~" .,. . , .. ~ ......' , : :.,

shi~ic1s':' ' , .. ,': ,'.~.Sti.itistic~l:squares ,80; 8D,: 9D~·,"100.'"
"., ". .' ., , , .. , :

1) ~l!~p.a~ Area .
, , .... ..

• , I. '.", ~ • . " '~·l "I' \ ; • • I ~ ~ ....." ",".

': ',The fecunclity, data for 4: years and oleler herring f'rom the Shethlnd area '
'äre "presented ili. Table I", '"These show' thefecunclity ,d.ist:dbutio!ls for stage'
III'i'ish sanl:.)leel in Juneand JuJ~.r1961'arid',1962:' , AlrUost alJ. the 'fish had" "
relatively high fecunclities hut thcre' are' three' f'ish'(one in ~961. iind t\'1O' iil '
1962)" \-r.ith egg counts. junt',belo~{. the limits' given for northem North' Sea 'spa,-.ners.
I:ven anst.imi?s ,that~these three" f'inh .are Southern Bight. Sp(limers,the' proportion
of' Do,inn' herrillg is not' more', thnri 4~ of; 'the finhsompled in stage III.; :', ' ..

., • .... ... " • ~ I .'>.' . ", ,~

2) Buchan und Fladen J~as

The f'ecunclity dintributions for sampIes taken in the ;'BÜclÜm' ~el F18:deri ..­
, areus"bet1reen 1961 and 1963 aregiven in Tables lI-VI•.

, .. . . . \, .. , . ~',- . '. '.. ..,.'. :. : . .: -."

'. ;;: :.:: ~, a\1'961 ,Dute:' (Tnbl~s TI' aha Irr) .. '. .' '. .., ,"" .,

"', ",Iii ..'i961 ~~iine ~~~~conducte(i in.'th~ Flc.den area '(stat~ squar~s 'i7J), 15E,
,16E 'and'17E) in 'July' and' in the Buchan :and'Fladen" areas in August' (stat~ " .­

s'quares14P; 150".12D, 13D, :13E,-'15Ej"16E).'· Among the" stage III,fish sampled
in the Fladen area m July, 4- outor 60 Olrab'out7j~ cf the f'i'sh had J.O';7 ,',
f'ecunclities si.milar to, Southern Bight spa\1ncrs (Table :aa). All the fish in
stages N Md V appeared.to.'be.Bnn..lc'·spawners (Table IIb)~

ee
•

, ,
, • "l ~ .

The somples in AUe,<'tUnt.1961_were in. r.lD..turity stages IV und V. \1ith the
possible exceptiori"of"one rish iri stage \IV" all appeared'tö'b'e :näi-them North
Sea or Bc~ spal':ners,(Table ,lII). ", '" " " ",. '.

"... .. ' •. ' ' . " . I' " ,

,: ::: b) .1962 Dntn '(Tabie IV)":: , . "" .... : ;',
~.~ i._,_ ',~ ',I"., ~.;"',:".,,~ ~.

".' ""1;' 'I ' '_ ' .• .. .

, Samplirig iJ1 the'Buchan aren' in:' 1962 \'''as';coni'.1neel. to ~Auguit. ; There~7ere
only a small number of stage III 'fish and fl~Oin' the"distributi6n of theu- . ;,'
fectm<1ities they appenred to be a mb::ture of B...'Ulk and Do,ms herring. The
fish in s tages IV and V on the other hand were mainly Bank spamlers.
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'~'~) , 1965 Data',' '(Tables' V and VI) ", . \ ", . " ~':
I •• ~.. • 4 "'.. • _ ... _, , t(' l', '. I': ;'.~ ,1" '. ..,-•••••. '"

'; The'mjority' Of "the 'fish san,plcd' in ,the Buchan area in'June and July 1963'
\.>ere 3 year old recrUits 01' the' 1960 year class.· From the distribution 01" their
1'ecundities, these younO' fi8h 'iIi stage III'in June' änd July wore a m:iXture 01'

, Be..nl<: 'arid Do7.'l1:::' herring tTable' V) ~" The' June: sOOnples ~-:ere taJren rram' statistical
square "13D and' it is e'stirinted:,' froin the data for this square, that.the 3,year

': old'1'ish uere' c'om~osed '01' 85:-'; Bmc herrlng and 15~ Do..-ms herring;' In' the: ,':
Juli' samples: the' r-ropOrtion 01' Do-.-:ns herrine increased to Z;;; Tms: increase'
in the percentage 61" DO'I-:ns herriilg' from June, to July may have been due to the .':
fact that a proportion of. the Do...ms herrine in June l:ere still in a very early
stnge·'of nin.turity.for· ... rhich \Te have no fecundity data.: :,: In this area inJtme 1963
there' '\1ere19.);~, in 'stage' II' -;,hile in July there \"rere' anly 4~!r0' inthis stage;

, . .' ~ ." . '. ~ - ~ .... . ~: ." ~ ". ',::'~" : ".". ... '. ..',': . . ' .. :"", :_,'

The small numbor 01' fioh samp1ed at ages'gren.ter than 3~' in stage Irr, and' ~
also all the l' ish in stages; rl and V appeared '(;0 be Bank sl'a...mers•
•••••:. • .. 'O """, '. ".. ., ,._,

The data from the Shie1ds aren were obtained from samp1es tal:en in July 1961
and July and August 1962 (Tables VII-DC).

The stage III 1'ish in July 1961 v:ere composed mainly 01' 3 year old recruits
01' the 1958 year c1ass (Table VIla). . The clil3tribution 01' their fecundities
indicated tbat these young recruits connil3ted,of a mixture 01' B~.nk and Do-.ms
herring. It is el3timated 1'rom the avai1ab1e data that the proportion 01' Bank
herring llas'about-6q:'and Dmms 'herring 40;.' The majority 01' the '4 yeor old and
older herring in stages III arid rl ap:nearec1'to be Ban..'1<: herring. ~ ".

'," Iri the'1962 's~ple:3 from"the Shields area the '1958year 61ass again', , ,
predominatcd. From the fecundity d.ata stage ·III and stage J)J' fish in July \-;ere
ma.inly B..mk spa\mers '(Table VIII). The proportion 01' Dm~ns herring among the
1958 yenr clans (4 year olan) appeorcd to be much 10\1er than in 1961 '.....hen they
firs t recruited.

OUt 01' 6/ fish sampled seven bad relatively lorr counts and the remainder
had high' ones'simiL.'\T to northern North Sea spa'vmers.

A sma.ll i:lumber 01' fioh were sl:\r.lpled in the Shields aren in August 1962 and
thc cl....ta are given in Tnbles JXa and DCb. All the 1'1l3h in stages rl and V had
high fecundity coUnts, of those sampled in stage III only t"o cou1d bo claosified
as DO',ms herrine. '

Thus in the Shie1ds urea as in the other arens saml'led the majority 01' the
i'inh had high fecun'Üties uithin the range expected for northem North Sea or
Bank s:!.1a'm1ers. Only amone the 1958 year, c1ass .....:hic11. appeared a s 3 year old
recruits in the 1961 samples, and as 4 year olds in the 1962 samples did Dmms
herring ap!'ear to be prescnt in any appreciable numbers and even within this groul'
B~ herring predominated. '

Conclusions

At l'resent fecundity estimates can only be obtoined for 1'ish in stages III-V
and therefore the resulto obtoined using fecundity differences only apply to that
part 01' the otocks in these stages 01' maturity.,

The ent:i.n:>.:l.ted percentnges of Do'...ns herring in each 01' the areas sampled are
given :in Ttl.ble X. ,

In the Shetlnnd area the herring \fere almon t entirely B..."tn1:: spa\'mers. The
pro2>ortion 01' Dm:ns herring at the very most \"las bet~reen 1 and ~. .

In tho Duchan ancl Fladen area a much highcr proportion 01' DO'~ms herring were
detccted principally among the 3 year old recruits 01' the 1960 year class which
was very abundant on the Buchnn grounds during the summer 01' 1963. It\1as '
est:i.matcd. that Domm herring 1'ormed from 15 to 2$ 01' these recruits.



Exeept f'or a f'ew f'ish sampled in stage III in Augus t 1962 the proportion
01' Darms herring among the 4 yea:r o1.d and olcler herring ..vas generally mueh lovver.
The greatest estimate 01'- Downs herring f'or this graul' was 7% of' stage III in
July 1961. The stage rv and V, f'ish were almost all Bank sl'awll€irs.

In the Shields -area most of' the fish whieh 'eould be elassif'ied as Dm.ns
spmmers "fere among the three yen.r old reeruits. Up to 4o~ cf' these reeruits
in July· 1961 were estimated to be DOi:nS herring. Among the 4 year old and older
herr1llg in stage III f'rom 9-18;,G eoulclbe elassified aB DO\ms herring. . Herring
in stages rl itnd. V in this area ,vere l'redominantly Bank herring. -

.. Thu~ f'rom the 8hetland. to the Shields area Bank herring 'predominated..
The proportion of' DOY!I1s herring incrPflsed f'rom north to s outh, ond -they were
detected principal~ aInong the 3 yeal' eld reCrttits in stage III, sampled in the
Shields area in 1961 and in the Buel~a..'1. r::cn. in i 963. -

It must be emphasised, however, that these mixing rates f'or DQ'l.vns herri.l1g
ImY be very much over-estimated because they may eontain a proportion of' lOVf
f'ecundity Dogger spa....mers.

. Baxter, I. G.
spoxmers"•
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Tablc I

SHETLAND .AREA

a) June and July 1961

Haturity stage 111

e

•

I - - ---
Feoundityl Age/years -X 1,000 4 t 5 !> 5I - I --

No. of No. cf lNo. of
fieh fish I fish

Downs !

50 Herring
j
,

Downs i55 1 1 I
60

~_.__-....~_.- Herring

65 2
70 Bank 5
75 Herring 3 Banle 2
80 1 13 Herring 1 Bank
85 11 Herring
90 5 I 4-
95 1 1

100 3
105
110 1
115
120
125
130
135
140 1.

Total 3 41 13

b) June and JuJ.y 1962

Mo.turity stage II!

IFocunility I Aa.e/vearsIX 1,000 4 i 5 >5
I No. of No. of No. of

i fish fieh fish

50 Dow-ns

55 Herring
-~. ~--- Downs60 1 Banle I

65 1 ! 1 Bank 2 Herrina.
70 Herring 2 Herring 9
75 2 4 10
80 3 15 Banle
85 2 17 lIerring

·90 3 16
95 7 14

100 5 20
105 9
110 2 7
115 8
126 6
125 3
130 2
135 1

Total 4 I 29 139

-----~-----------------_ ..._---....,
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Table II

FLADEN ARM

July 1961

a) Maturity stage III
, •

Feoundity Atz.e/years -X 1,,000 3 4 5 1 } 5

Ho. of No. of No. of No. of
fish fish fish fish

50 1 Bank Downs
1

55 Herring Herring
Downs---60 ,,'

1 Bank lj. 1 Herring
65 1 Herring 5 2

[----...'--.....~
70 2 Bank . 1
75 8 Herring 1
80 1 3 2 Dan1e
85 2 3 Herring
90 5 1
95 1 1 1

100 3 2
105 3 1
110 1
115 2
120
125
130
nl)

Total 1 4 36 19

b) Maturity stages rv and V
.

Fecundity Age/years
i

X 1,000 4
,

5 >5i
No. of I No. of I No. of
fish i fish i f'ish

I

I40 Downs i
45 Herring I Dcwns ,

I

50 2 I Herring I Downs
55 Herring
60 I
65 Bank

..------1
-70 1 Herring 1 1

75 1 5
80 1 3 Banle 1 Bank
85 1 4 Horring 1 Herring
90 3 6 2
95 5 4-

100
105 1 2
110 2 4
115 1
120 1
125
Ba 1 -,-

Total 9 27 18
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Table III

BUCHAN AND FLADEN AREA

August 1961

Maturity stages Dl and V

Feoundity Age/vears
I

......_--
X 1,000 3 4 I .5 >51

Ho. of No. of Ho. cf I No. of
fish fish fish fish

50
Dcwns

55
Herring Dovms-- .•-_..~.......-_.....-.

60 Herring
65 2 1--_1
70 1 Bank 1 Bank 5
75 Herr1ng Herring 5
80 9
85 1 12 Bank 1
90 10 Herring 1

95 1 7 1 Bank
100 14 1 Herring
105 5 2
110 8 1
115 3 4
120 1
125
no 2

._--~~

Total 1 3 81 14
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TablJ IV

BUCHAH AREA

August 1962

a) Maturity stage 111

f
.... --

Feoundity Age/Years
i IX 1,000 3 1+ 5I -

No. of: I No. ~ IHo. cf."
f'ish f:ish f:ish .-

15 1 120 DO\'lns Dovma
25 Herring Herring I
30 2
35 Downs
40 Herring
45 1 2
50 1 Bank 1
55 1 Herring
60 1 Bank
65 Herring 1 Bank

Herring

Total 3 7 1

b) Haturity Stages r:v and V

IFecundity Aa:e/vears
X 1,000 3 4 5 . 6

No. of: No. of: No. ~ No. ~
f'ish fish .p;~h .pi~h

-- Downs I ,
45 1 He~~'

DO\vns I50 1
55 _-1i~
60 1 Dank Downs
65 Herring 1 He~"''''

70 , 2 Banl: 1
75 1 Herring 1 3
80 1 Dank 2
85 2 Herring 3
90 1 10 Bank
95 9 Herring

100 3 1+
105 2
110 1
11rj Ij

Total 1 9 5 40



Table V

nUCHAN ARE! (Statistical square 13D)

, Maturity St9.ge III

a) Juno 1963

e

•

Fecundity I Age(years
I ::> 4- --_.

X 1,000 -' I ' 4
I~-----I No. of,No. of

% No. cf:
fish fish I fish

10 1 0.5)
15 1 0.5)Downs
20 3 1.~~Herring
25 11 2.7
30 12 6.2 Region of
35 25 13 •0 ov~~.la.IL..
40 37 19.2) Downs
45 37 19.2) Herring DCil'lns
50 21 10.9)Bank --,--- Herring
55 26 13.5~
60 9 4.7 Herring 1
65 6 3.1~ Bank
70 4 2.1 1 Herring Bank
75 Herring
80 1
8S
90
95 2

100 1 -
Total 193 3 I 3

I11. ( r

b) July 1963

diteoun y geyea s ..
IX 1,000 -' ; 4 I >4-
I I No. ofI No. of (,,' No. ot: ,

jriEb /0 f'iflh f'Ü1h . iI "

1~'
10 I 2 I
15 4 3.1 Downs I20 7 5.5 Herring I
25 6 ..-..4.._. .--.-.__ ~ ___'
30 6 4.7 Region cf Downa
3.5 22 17.2 overlap Herring
40 10 7.8) . Downs
45 24 18.8)Bank -- Herring
50 18 14.1~Herring
55 15 11.7
60 9 7.0~
65 4 3.1 Bank
70 1 0.8) Bank 1 Herring
75 Herring 1
80
815 1 ---

Total I 128 1 i 2

e
e
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Table VI

BUCHAN Ar~i (Statistical square 13D)

Maturity Stages Dl and V

July 1963

IFeoundity I
--

Age!y;eara
X 1,000 . 3 >6 -

No. of No. of
fish f'ish

Downs
45 _.1i~t~_
50 1
55 1 Bank Downs
60 1 Herring Herring
65
70 2
75
80
85 1 Bank
90
95 Herring

100
105 1
110
115
120 1
1211 1

Total 5 4



•

_TaDle VII

S:iIELDS AllliA

July 1961

a) Maturity stage 111

e
e

! - "1
IFecundity Arza/years

X 1,000 j 4- 5
No. of -

% No. of No. of
fish fish f'ish -

10 1 4.5
15 2 9.1 Downs
20 1 4.5 Herring I
25 2 9 .. 1 Dmvns
30
~ ..._--_ .......--.~

1 Herring4 18.2 Region of
35 3 13.6 overlap
40 .3 13.6 - DC1;Vns
45 4 18.2 Bank ,. -~,_.

1 Herring
50 1 4.5 Herring
55 1 4.5 -- -60 Bank
65 .3 Herring 1
70 1 1 Bank
75 .3 Herring
80
85 1 -

Total 22 5 7

b) Maturity stage IV

,----....,....------------'1
(.Feoundity Age years

X 1,000 4 .5

I No. of' I No. of
I tish

,
tish

I 40 Downs
45 1 Herring ,

-- Downs
50 1 Herring
55
60 1
65 Bank
70 1 Herring
75 1 Bank
80 1 Herring
85
90 1
95

100
105
110 1

Total 6 2

e
e
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e
e

Table VIII

SHIELDS AREA

July 1962

a) Maturity stage 111

--

-1
FecundityI Age/ye~rs
X 1,000 3 4 5 I 6; !

No. of No. cf No. of I No. of
fish fish fish I fish

20 Downs
25 ___-1Ier.ti-EiL.-_
30 1 Region of: 3 Dmms
35 r--:--o.."!~l.::1;.~_ Herring
40 4 4
45 2 Bank Dovms
50 5 Herring b----- Herring

55 2 10 Bank Downs
60 9 Herring 1 Horring

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 . 61 4 12

b) Maturlty Stages rv and V

Feoundity
X 1,000 3

!--._--

No. of
fishe

•
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125
130
135

l
I

Downs I
Herringi I

"

Dov'lns

1 B~: ~1 H_er_r_ing_.-l

Herring
I

1 Bank
3 Herring
3
1
1
1
1

No. cf
fish

DC)l.'lns
Herring

1
1 Bank
2 Herring
2

2

2

1

1

12
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Table IX

SHIELDS .AREA

August 1962

a) Maturity stage III

A (y rdit Iecun Y I ge ea s
X 1,000 3 \ 4-. i . -

No. of . No. of
fish fish _.

Downs
20 Herring
25 1
30 Region of Downs
35 overlap 1 Herring
40
45 1 Bank ---...~~-- ......
50 3
55 1 Herring 4 Bank
60 1 Herring
65 I 1 -

Total 2 11

e
e

b) Maturity Stages IV and. V

e
e

IFeoundity :
-

A,.,e/Years -IX 1,000 3 4 i 4I

No. of No. of j No. o:f'
fish fish fish --

20 I ,

25 Dc::wms I30 Herring DCM'ns
35 Herring40
45

Downs

50 1 Herring

55
60 1 Bank:
65 2 Bank 1 Herring
70 Herring 5 1
75 2
80 3 Bank
85 5 4 Herring
90 2
95 4- 7

100 1 7
105 1 6
110 I 1
115 2
120 3
125 1
130
135
140 1 _.--,.-

Total 2 24 I 35
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Table X

Estimated percentages cf Downs herring for eaoh öf the areas sampled
between 1961 a.lld 1963. (In braokets 1s the number of f'ish.)

I '.
lYear Area Month

3 year old 4 year old and older.-
stage III I Stages IV and Vstage III stages IV and V- -

I.
1961 Shetland June and July - -

1I
2 -

--1-=-
(57)

11Buohan July 0 - 7 0
and (1)

~
(59) (54)

Fladen August 0 1- -
-- (1) (98)

Shields July 40 - 16 13
(?2) -- (12) (8)

. - .........-~ ._a.:.....'_.___ -.:.:.-..........
~--~-

1962 Shetland June and July - - I 1 -.. j (172)- * -- -
Buohan August 0 0

I
63 2I,

and (3) (1) I (8) (54)iFladen

Shielcls July 3 0 9 0
(1S) (1 ) (77) (23)

August 0 0 18 0

- _. =.,{2} __
>- _:"=--~1t:~_ ( 11) J.?.Jl~.=-=--

~ - -
1963 Buohen June 15 - 0 -

(193) (6)

July 22 0 0 0
(128) (5) (3) (4)

-.- -,-~.........- -.....-.- ....._-..,- - .,- - _._,.- _._..

e
e
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I I Nodh~rn Nor~h S~Q

,Rll.gioll I Sp.WIn~rs.

1
1

O~ I No. 0\ fish. 106
ovottte..p I

I

I
I
I

10 15 20 25 30 3S 40 4S SO S5 60 65
Ff:CUNOI1'( x 1000

30

20

JS 40 45 50. 55 60 <.s 70 75 80 85 90 95 100 105 110 IIS
FECL"NDIT\' x 1000

4 YCAR OlD HF..R.RIN ~

$outh'Uf"\ ßiSh~ $p"...Mi;;' I Norl'h~rn Nor~h S';:'6. Spc:.w ()(.l"S

No. o~ Fis,", ßl: No. Ot· fish 104
I
I
I
I
I

I
I

20 25
1.L1

40

41
e

lJ,.

o 10

Nor~h~rn Ncrlh Se" Sp"woE:rs
No. 0(- Ft:;ti. 40

30 3s 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

fl!C.UNDI1..... X 1000

30

10

40 - Sc>u-lhtn"\ ~i51-,t' Sp«I.)MI"5

No. c.f FI::'''' 42.

20

30

w

:s: SOlJ~h:Zfli ß'st-.t sp ~l.·nul'>

:l 40 No. (11' Ftsh. 22.

z

20

10


