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.) a:r;) f.,lflO"·...l.l J \"hcrf.> sprat c<.ncent,:ra Gions ';':(;)"1.::
I. .~ Cl "'7""

öl r,1.l.llU I;.; I ..•

oI' tlune l.ud eo.l"'ly in July tb,' l'Lpn. .!~c1?,("1L
',. t'q '. (,.-<':1"3310 shn-:·)e{1. 001.10 'tr8e(-:~s 01' SpY'3t \\lide ..:p 'er~l~l

";";";1:"·;;~,i:"I-'-··not-:c5tl rJel:e 1ound. J.ll "l;he Ce.U::e time at &:,:Fi.th, KnoJJ. 21,
1 j. , l...j... , '- <"11 ,J.o'":t::' l' .. t oer'! r 'cd L en80 , (x~e l' '!Co." concen'i.l2'8.IJ). Oll3 0 Sprfl'v. 1. 1111...

l<'~n('.~'l nx·r:. ....' 'l:11" t,j 8p redOll oi' eo~,ccntT.'at:Lons ,':as conncetc(
'. ( .~ ·t'~\lJ.· It f.)'::.1'vec1 i rw',',;;::,uC1ed fOCl!:i,TIt'.: • .spl'at 0110 .. 10 in tnn loJ

,','.',.'" :(01111 orl~ in i; \) r3 ge f.colü"":C"'luvor, o.t B tr~':Jpe':'"
.1]',. llf '12.Y'C - 1.3.~oC T'2ostly in r!JiCv/<:.ter l"'yol'o.

(I) Il"it· 1.) thc i'jnüu'--,;s of JoLnson and Hulme j.n '1:169, Ül Julv •
''i''; ,""'Hl.l, DhoeJz m.l thc EJ1';ljsh 0.:lf:lt coast W0r mor8 sC".ctoJ:'('<J,

\ ' ~l' l; ~ :I'Ol'rn :..;1,<1,1.1 c cone nt 0. t.ions 1.' r a loncer t· me •

i~'h) ~rC"1 I.f Gcrnan Eir;ht/Austern Grund 01'11y In .... lU'ul:er SP1'8t
',Jü(;,J.;; W('l e found, elos8 to the bot tOin. Echo trac~"'s I:;e,;:'e li '(0

~ 7.'cJ1c,! :1:' '~hü Dalns. ECho t t.'nce" oi' the G8!;10 cl 8,('[\ctC'r in
.T·" .., 'I',l,"~ l"'o11.J.'ld ZWl '.~.n(>Y• ..G.~C?L.!ll/:~:T~; tdlvcr Pit.

('c;_ :l'<ll2.y in :.:.tll 8rC""G :i.llvosti::::nted Ln SUIllTiler S!!J:'a.i. C1110<:~1f.' <'01 ('(~1')
.~. .!.,;.[,(?,."1 :j11 t;Ln 1'.il'si; }J'11f of' d y, but in tl'e at'tel'nooH co)'('cnt

1
'[\_

'I ,: ..~("1ti;C'·1'(;d : ..lj('~ vel'tj,cal P10vell!Gl1ts \lei'l? ObS('l'V':'d. ~,lj.f'ller'
c! <: '( L. l; '1.',' d C' l~ll(j L2'a ,0 D i.n t!lC 8:?te l't lOon, i.:n .ve nLJ:.: [', ~1C: b, ~ 1 i.~ {:] I

" U ;i i -I.Llll. t 2 11Cl·t:S8. Tn r,::Uldller ",,01'<: t OllOE 1, mH-e 1'1(-\''':'' c (11 J' 110­
Vt:\',18, P:"01)3 1 T j.:tÜ·llC Jcin t ; tl1e tru'\'!l C8t JJ06.

"JJ ......:1) Cl'll)(;J' '( :J..'cl"rn Deo 8 Gtronr to VOrJr strong palc ohupcd
1-\.:11', L.., CüfJ of Si):i,::;t;V.;-~fon.nd. Tldn situnU.on la:st,od lJlJ I:
C,,' \..1,)1'H.: " ~~1 1\,73 l;~Ü2 conCt.. ntrat·'d SIHTt't :...;honJ S OCGUJ,'red \'1 i t}1

,i")[IG dl'hq~JCIc~8 boh'/epl1 811oala, vhereas j.Tl :1.0.8t: d<..:ys of !.UL.U~t; •

j.ll 197'/ rWl in :JI~ntcl:'l1.)el'" 19'12 in that urea s1101't }1E" "LI" "nd l1ale
-I" l)C ". ("eho t.,t'QC0:J, combil ed to "l'tbool.ls" were olY'e:cveü. J

. 1 \,lp I L/.(') il Octobe.r' W8l' fOl nd the d nS80t spru t {,;ollGelJL n­
d; Oild O,L' 't:0 wh01e investigntions in 1973, out catches 01. PRV
üf~{\l -:81'0 r.Ü:::t.d. by )lel'r.i..n~;. l~(,.ho tra('e of EJp 'ut v:c'r'e l1,o;cdle OJ:'

I J' .'J~ll 'J( :from b"l(;t m up to 'l8 1, abüve thc bott 111. BellO traces ,'d'
! , ':: 1\:: Ül i,llt; 8t~I,lC :.Il'C· ,",""ro !TIare pgint 01' plm:lO si t '[>cd. 1':88 f;

(),' G L".:f De,," on ~&-~()1: (abouL Gl )0' ';) irl that b:110 only
G;' t:tC'l'od dl )['11S of sl!l •.:Üler sp.cal; vdth a total 1erJ~th of 9-'I'j em

OlJl;y on .Lmre ' SCJ'11ff concentrated shoaJ.::3 of
/"':1.', t,l ~·Jll"~tr.: (J 4 cm It)-~' faund. OJ.ner sprats novherc fo '_

,"d·, n\.'G11. LJ.'n Lians of corrUl1 )' ~ia1 inte:t'est in tha t time.

I) ") "vdl.iuflC 0:1 OCCUl"l'elIC(} of sprat showed ,that sprat .. hoa13
~ I,,; ... :,"")Lllld in SUl1tJIlel' t a l:anLG If temperature b. l:; veen n.o oe find
1').1,,) 0(;.

" :,nt'Ll,.l1\ r;h(l~.ü~ occurreCl ill tlL range between 13.0 oe and E.l oe.
r, /'.t.'{J 80"rn~J ~',ot t bo a relation between tl10 eoncentrations dld

tl'Ü t01,lpel"1t ll't,; pOf:1si tlJ.y vii tb exception Ol Sm.:L th Knoll al'ea
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In OULTClür (July/Au-Gust) tho SPl.'ut oooos to form 'CIore or loss',
sce:ttcI'ca singlo Bhonls whoreus at the unQ 0:1: the feod ins poriod ,'. ':' .
in Scp':;ctlber/Oc~ober, in same pluces in 1973 donne concen'tro.tions·;:, ':'
occurl'od. Thio observation doeon't llgree \'11th Johnscris (1970) ." ..
nssuIJption 'that of.fohoro Dprat co~ccnt;rutioll.scattor in· ,;-;,
Scptcober/October. .',. -. , . ".. "", "
By observutionn of 1973 thc offshoro cOllcontratlon ,'of sprat',.::'::' :'.
011oa13 in oomo uroo.s is more d istillct in uutunm thun in summer.' . . ~', .'

jJ;i. , >.' ;,'.

" .. ' ,," '. <.' ,I, 'c. .~.

§tock C'omposition: . .>:.?/."; :~ ." .
'l'ablo 1 sUIlloarizes in chronological order the perccntußos of,,' :, .
thc ußo composition, moun 1enath. total-numbero .uamplod within ' . ' '
euch ago Group and thc overall !DeDn"-ago for each 10culity samplod~>,'-----_.. .. '. ", :"

Determination of agc wa.s--clll'ried Ol11i by menns ,af otoliths.. . ....:; .. :'.; p

The chanGe from__one-age, group to unother is dnted' onthef.irst :":.',>\:
of Janu~ry~-Trrconnection with I~es und Jolmoon ,(1962) theI.'~ wor~.~·:· .. ··
def'ined two sroups of sprat, one with both hyaline und ,opaquo·',,'·.;:·
tlotamorphic otolith cf:lntre an~ omall ~iametor up tothe first ..' :' .':
winter ring (group A) und. tho other w~th hyaline metamorphic.· .:"-:.':;':.
otolith contro and.~D. wider diameter up to thc first wintor ·ring.,
(group B). .. ' '. '. .'

By tho ussumption, tha~, sprats of. group B 0.1'0 'hatching in late
summer 01' uutumn und 'ovorwintoring 'aB larvao, in UGoin6 ·thio groul'
one yoar WUO uddod.~to t~e ago d~t(Jrminod ,.by rings Oll the ,.otolith.
Tho 1973 yenr class~as availublq ,only in sueploe :j:rom Do.combcr. ,"
Tho 1972 yüar clo.os· was scarce ,;1.11 Jline oxept ·thc s,outhern :North Sen.
lts portion increllsed in Juli 1lf nearly Qyery areo.s. From September,'
up to Octobor tho importunco of. th1a year" class iribroaood, ma.rkodly•.. .' ,

Tbo 1971 yoar ,ClllSS~o.ltosetherwas of moderutoimportunco' uu well'·,
in tho northern as', in southern areas. .... . , .. '..:...

. . ~ . .
• ''1,

Tho age group :3 (yenr cluss 1970) prodomi.D:~t,o,d in J:uno ~n north.. ,: ....:
. western arans of the contral Uorth Son .whoroo.s it took pnrt in. a -,
10\'/er number in the southern'Horth Sea. 'lrhis yonr ,cluss was doscrl-'
bod by Jolmson und IIulme 1937 to havo a vory s,troIlG ropresentat1on.;
ulong tho north onstorn Eng1iah coasto.il. ,aeetor in. Jll1;y: 1971 •.. ". '., ,:/:
In "1973 it ooema to form tho main part ,of spnwni.ng ohoals at Farn"... ',.
Deeps and in the Bruceys Garden urea. '..,. ': '.' ',,;: ',::
Tlle 1969 yeur class was of modorato importance ,und 5 your oldQl~')' '.
olpor sprato uppearod aß a emaIl proportion. . ". ._;
Tho importance of sprat groups A and D was chunging botv'lOen ro."eas.<:.':',
unp time of sampling. But it noems [;I.'OUP B is mor9 numeroun in.' .....
southern 0.1.'00.0 thon in "l;he northern. Par oxample tho' portion of
Group B on Farn Deops wus as followo: in June 1~,4 %, in Ju~ 30.3 %•
.in September and .October. 29,3 %; wheraas at Bmith Knoll it \'lUS. aa,'
folIows: in June 47,~ % und in.July 48,7 %. .

~ ., ..



Compo.rca"vith thc results of JohnsOl1 ~ndHulme of 1971-1972 thc
meen age· 01' samplcs in 1973 was i:nsignificantly different from
previous' years. . .

The age', end'length eomposi tion from sampIe i;ö .sample in ono area
~as often markedly differing. TUnt situation was obs~rvedat

,Smith Knoll, Austorn-Ground, German Bight and at' the more northern
ereas too. '
Age 'composi tion showed tbo predominanee of yenr class1970 :ln
June/July in tbe Farn Deepsarea w}lereae in soutbern areas youricdr
age groupe predominated in summer. In September/Oetobel' and in
December generally one 01' tvlO ,year old 8111/1ts ware predominating.

The EaGlish sprut fisherios
MeotY-elande fra Havsfisko,l:.aboro.­
t·::rrf.et, J.Jysekil, No. 88

••••

,
•••

The Correlation Table ~lnlynis

of a Sprut (Clupen sprattus L.)
year Cluss to Separate two Groupß
Differing in Growth Ghnraktoris­
ties ,Journ. du Conseil, CoponhuGlw,
27 s. .'287-303

. "

Johnson, P.O. uno IIulme, T~J. ~(1973)'l'he English sprat fisheries
Annls Diol. 281 186-191

Jolmson, P. o. (1970)

Reforences:

llon; T.D. und Johnson P.o. (1962)

. Johnson, P. 0. und IIulme, T. J. (1:9'(.0) Tho English spro.t fisheries
Amlls Biol. 26&246
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)10 ., . Perccnta..::;o d.istribution und mean l Cl1Cth bv age e;l'OUpU 1973I • -.., ,

Agc . F~;rouns (ycn1' clanDes),

~alit:l r:roni;h 0 1 2 3 4 5 6 7 8 n !.:oan 11

(1973 ) (1972) (1971) (1970) (1969 ) (19G8 ) (1967) (1966) (1965) ageihc aee Lel1gth
measure-
mante-

POi...tics Junc ~0 3,2 26,2 52,0 ., r 2 2,4 93 2,88 2451r~ 10,"6
L 11,00, 13.32 1LL 11 14.77 14.50 -

)f ]?c.rn June 5'~ 17.9 56.1 20.9 5,1 89 3.13 359
398 L 13·82 14.28 15.26 15. L1r9

.1CCY8 . \.Tune 5~; 3.5 28.7 44.1 16.2 6.8 0.7 83 2.98 4-18
rde'n area IJ 10.65 1.3.04 13.64 14.69 15.49 16.75

2.te Holo Juno Cf 0.8 60.4 25~5 12.2 1 .1 93 2.52 492I:)

L 9.50 12.89 13.1 G 14.40 15.66 -
tel' Silvel' June c' 36.0 '37.4 20.0 G.G 9'l 2.97 2G8/;)... 1 13.00 13.'W 13.96 15.16"

'-,il

ith Knoll JUl1e ~;; 15.3 25.0 30.4- 20.9 6.7 1 .2 415 2.81 5637
L 10.21 12.37 13.40 1 ~-. 20 14.82 15.08

oi' O1'1~ncys .Tuly (11
1 • .3 61 .2 30.9 6.6 40 2. tD 2A8/)

L 10.63 12.50 13'.44 1!f • 62

of 0It l':no ~rE .Tuly (It 2.2 37,3 42.6 14 • 1,- ).5 97 2.S0 440l<w)

IJ 10. 'TO 12.~5 1 J .ßl 1,t. 30 1 ~j • ,t1

,tnc~' GI'ound .Ju.ly ,.'
~2iJ .2 50.2 1G. '1- ' C' 0.6 0.1 GO:? 1 .99 4900~..) 'i- • )...

9.81 -I A ''''7 1 ~~ • r( '1 l/'r.H; 14.67 15.501J I ... :

Gc.rc]en ;.ru1~1
.. I

12.8 40.9 l!- 7 [L9 1 • 'l- 0.3 208 2.46 2~2ü'ücoys .,J .,., ,.) .
,IJ 11 .12 12.EH· 1 :~ .82 1 ~1 .. 59 1,1 0) 1).75 -

r • CI -,
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T'~blc 1: (continued) , I '

Age ßroups (year classes)

, ,

, IJocali.ty I'.1onth 0 ,1 2 3 4 5 6 7' 8 n 1.1c~m n'(1973) (1972) ( t 971 ) (1970) (1969) (1968) (1967) '(1966) , (1965) agoing ngo Length,

~ !

>- !o. ~~ .' . mensurc-
mente_. ". -,~ - - . - -- -. -. -

~. '. ' -~ --- -"- ~._." - . .,. ';".'

:V{eiße Bank July,% 20.1 33.4 30.2 14.9 ' 1.4 138 2.44 1046"

L 10.38 12.34 13.41 13.99 '14.32
:!
:Auotern Ground July % 39.5 32.2 17.1 9.7 1 .1 0.4 368 2.02 5090L 9.76 12.15 13.12 14.36 .14.69 ' 15.25
Smith Knoll . July ~~. 31.5 37.8 18.0 9.8 2.7 0.2 415 2.15 7512L 10.02 11 .36 12.95 14.00 13.96 16.25

\'! of OrJmeys Aug. ~; - '.4.5 39.4 47.3 7.7 1.1 46 2.62 515T 10.1 13.00 13.76 14.44 15.751J

'0\Clay Deep Aug. % ' , 8.1 36.2 33.6 20.9 ' 1.2 44 2.71 '775- ~ I 'L 10.77 12.99 14.08 14.70 14.25
Farn J)nepc Sept .9; 37.6 ' 55.7 ,5.1 1 .6 285 1 •'71 2193L 11 .12 11 .82 12.74 13.09.
rlhi tby Sept .~~ - 26.1 . 46.3 25.5 1 ~5 0.6 98 3.04 557L 13.98 14.51 14.90 15.25 15. '75

Forn Doeps oct. % iG7.3 ;:'27-.9 . :4~8 - 149 1.38' 1592L ,.9.55 12.00 12~46 r.;""".' -

BruccysGardon·Oot. 9~ J~.6.' ' 33.4 28.3 5:1 200 2.07 1256. ,

L 11 •21 .~ 13 .00 14.30 14.24

r,111 tby ,Oct. cf ':35.2 46.8 16.1 1 .9 .;. 149 1.85 12621°
, . L ..; 11 ~46 12.47 13.• 57 15.33 -
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'able 1: (oontinued)

JiJ.:e ~:roupfl (;real' classes)

I.1onth 0 i 2 3 4 5 6 7 8 n 1.[0[111 n
(1973) (1972) (1971) (1970) (1969) (1968) (1967) (1966) (1965) ageinc; nc;c LC)'~Gth

r~eu:::tE'8-___________________________________________._T~!L

99 1.13 1925

42 1.35 1G10

84 1.26 2343

:lay 'Deep Oot. cf 48.5 43.9 6.5 -'l .1/0 .

L 11 .84 12.35 13.30 14.41

'eiße Bank Oct. $"; 88.9 9.3 1 .8
L 10.24 11 .98 13. ~r5

:. of'· DOßßer Deo. ~~ 1.7 71.2 26.8 0.4
L 7.25 10.88 11 .75 14.63

,ower Soruff Deo. ~~ 5.0 66.1 18.3 10.6
L 5 .. 69 10.61 12.43 15.24

250 1 • 57 20~;7

-.'
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.1 f rat shoa!s"
Occurrence Cb:r 1973 ,
June - Octo , "

.... entrationsv'§:" ~nnso Con" "fX ..... ·u~ ~

~~ .

~/. dense to
ff~ derate-... %. ... mo

~ ..-:\: moderate to
;~::;-:scattered....... ,

711

11

11


