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F(jOtH.221LJ!Sh~vi.ill.U' arid, formnt1.on 01' fish concüntI'~ltion5 in tho chub

~l~~t'cl (~)comller 0011n:"3) in: thoNörtllwcnt African fÜJhing .srottnds

By co:r.parir~G tho NOI'ttmont Africlill finl1inG cround 5 with tho trad i­
tionul onü:J in. tho 11orth. 'Al;1untic one can stute sevorul pnrticulnri- I

tiüü chal'nct('rintic cf ~ubtropicul und tropicql resionn. Tbo hydro­
10Gicu1 conditionn don tt ch,mGo ulJruptly durine thc <J.nnual courno
of so:,mom.l t 't;ho illu:nillo.tion in IJU:Ul:l('.l' and winter i:3 not nfJ d U'i'crollt •
UD in thc llort;h, und durinG tho whole yonr n 600U 1 ,thoUüh. d iffo!'(mt
food i..lUrpl;r ia avo.ila.blo for tho fiüh.

On thc. other hO.nd nn in othor 1'i::.;l10'3 uioloGicu1 proco:3iJo~ 111:0
l)I'owth. rl:l'turutioTl. imdrcproduction 0.1"0 rOL;uluted und tiri1ou.

: In pol:lCic fLshon horsc. Ul.'lckoro1 ,ohulJ mackerü1, fJurJincllu anl1
pilchard. cn.uc;ht in üfrict1.U \'/atcrn. tho occnronce und' formation 01'
thcir concentrutions is inflnonceej by H cor:lp1ox of LJiotic und Ilbio­
tic cnvirom::cnt fn.ctor~ dotcrminoj LJy tho actlla.1lJydromctcoro10Gicul
systom in tho up~ollinG nrens.ln this roport nome olJ~crvution~

UUOllt. tho feod ing typo 01' tho chlib uo.cl:orol (Scombcr colius) ara 1'0­
po:rt6d. unD pOD:JilJlc relations to thc concontrntion erfect d iscunsod.
AlIlOl1G t110 nU'::lcd spoc itis ehub tlueb3rel shows u typieal lJohuviour und
we UlSpO::lO, the tlOSt extensivo IULi.toriu1.of it.

l:btol'inl

~~ho ob:-;ürvul; ions VlGro cnrrieu out from 1970 - 1273 on llOard 06 re­
soarch and f:lCtOl'j' ~3hips in tho ureu 01' 2!l - 19 N nnu III - 11 H. All
nl.lI:lplo~3 lwvoucon tnl~on in u dopth runco of LW - 190 mol'. tho slopo
und cama fram thc contre 01' tho fishing Gl.'0W1U6 in ordcll' to traCO
l1Cl'iodicund I'hytlllfÜC Pl'ocos~üs. In totul 1500 1'i::;11ol3 und nto::achn
h~lVO Lll.lCn analy~od. (rho o~1tÜ:lution of· t110 ~tolllach fillinb \\'a~ dono

·o.ccordint;;to E.i four Grudo ,ncale und udditiollally stomuchn \'Iero
·woi~hod. .

Fooo conmosition
==-":;~:.i.'=:':;_

Tho foou includon a vliJo ranGe of orGilnÜHll::5. 'rho food \'/U5 cOtaposod
.')..ly followin3 lli..:ün Grollpn:

r: l~P hl.U~ ides)
CopüpoJ os . )

~j.7 [) id 0:;

Ph;ytoplü.ncton

60-65 ~~

20-2::;;';

5-10~~

ßnsittu
AmphioxU5
Worutz
Shcll
Docupods,shriC1p
Finhl1tl
Cophillol?od 05
O;3l;raCOQCti

I
)

}
}./ Ill:Jtituc i'ür lIoch:3cufischuroi und I!'inc!lvorarbcitubb

Rostock - Marionohe
G01'U&l.l DOI:iOcrutic nopu1Jlic

iud
Thünen
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In fishes with D.. lcne"t'h 01' 2'1- - 30 cm copepods, ouph.uuniun .::.no
phytoplancton provailoo, in u ro....Y1[;o of 30 - ;7 011 all ol't,;:t..'1im:i.3
occured und oltler fishos frcqucntly 1'00 on lurGcr objoc"v:::> ::mch D.:J

't unic:l.tcs, shrir::}J ,finhus , . C uttlcfiDh Q...'1d Ucntihic ;;mi.1iuüs. DinG inl;:1;
scnsonal difforcncQs in tho food cor.aponition could 110'(j UC oD:Jcrved.
In :l.utur'lll 'thc food ';m8 00f:1POßCU raoro hO:':1O::';C110n:..;" wll11c in t;p:r:inC
copcpods \':ere lenG illllmd nnt.

Fj.3 Itl1:;of thc :~tm:laeh-illtcD-cinc trnc't;

Unlil:e to thü othcr fi:"he:..; cllub mackcrel fed vel'y ::';(;1'011:::; in all
senson:.; 01' .tbc yoar. In rcc,n'd 01' tho l.'ecdin~; rl1,7t;h~:1 it corrcspondcd

'to thc rh,ythrJ. 01' thc hor:..;\} l;l~~cl~cro10 und d ii'fcl,'QO i'ror.1 tllc r.w.rd i-
llollas (FiS. 1). . '.'

'l'lle followini.) t.::l.111c tlhoWG tllC aver'-lL;o qU:lntity 01' thc ::rtom:tch C011­
tcnts in ~4 - ~G cm lonl~ ficho:::>:~ ,..,.I _

,.

DCGrce 01' tllü fillinC 1

2,5

2

l~ ,0

3

G,O 12,8

'.J.'110 mCi.l.t1 fillini; ol'thc ~JtO:;'•.:1.Cll in thc l'üedil1G pe:ciods of thc doy
fOlUld to (Je 7 - 9 G 01' \'let food in I;;ucl~ol.'e1.s of ü lül1(;th of ;/~-·;'GClfl_>

However, on d~lYo \'/ith c;ood pl:.Ulcton Dupply :;::.l.cb.:ral.s tool: ur> 2:3 G
up to cOJ"plute fillinij of thc (JOd;y cavi'(jy 1.J,y tbo :fillod :;[;ol;acl1 .:;,nd
intüntino. AGsul:Jin{;2 - J i'ccdinC pel'io~~; per U;.l.Y 0110 C:~!l co::;put;c
udaily food ration of neürly 25 t per d,:\y/i'i.::;h, i. c • .-:lllOut 10 ;~

of the body \'!ciijht. In stl'onufbedir:G puricd:; i'lchon tool: up '10 C
und more food pOl.' day.

IiQ(~ion:Ü differenccr; in f'ocdin;j

in fit;_ 2 eun lJesccnthat in throo UI'CiJ,G cood foodül[; could ue de­
tOl'uined:

In thc recion of' Cupe Blanc cOllld be i'ound the lC~t:)t ".nnllul flucÖn­
ntionn in i'eud ing, w~lile feod ini; Cot pOOl' in thc ure:.\. oi' 21 - 21 :0 '1
in,;J.:.~~e ~utut:n o.nu v/intel'_

8c!1nhna 1 Ll jIt'ül'onccü in focd ip[;
T~1~'dJifercnco.s ill totc(1f'cedult,: ;J.,(~;.ivity :':.n va:~:ion:; 1;,on"(;l:..5 ;';'cc
Brnüll.~. In fiG. 3 ean ue d isccrncJ tL'.:; i:;cl:d(:~1CJ" '1.'lx lÜCh(](:it l't,;udin(~

val.ucs occur in Jul~r t:.nd'u"u't;,·, "'·'!·(;'·:l'.·ro'·\"'·ll'r,··· -;." ·,t- i 1' "'O(lj'. .. J.\ ...... ...J » ........... --~ ".l.'" ....~. ""'.... ...... \.. . -0 ..... - y......... ~ l... ,

whj,le ·nince Octobcr·;). dec!.'ü~~:::i;:i; tvnC<.:t!cy ic C· iJCl11;. ·.it;:~~ow: .t":.:0<.11nc;
i~-,<::hu'ructcristic of DOccr:lbcJr/Jimu·l"I'·.l"~j Q·"~;r'· tj.~r' ~" ';~~c,,:u~w'.... ~,1;.. . - ......... '.. \ ,.,.... \.4 ....... "'''-.. 4. ..J l ",,,, ...... - ..'~'''. - u

.....:
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·.time of the fiGhcn in l~obru:.trY feedinG chaDces sliehtly.

·'~'Short-ti~c f1uetu3tiono in feedinn

In order to traee tho eOlU'no of feedinc samplcs ware tukan i'or oe-
"vera1 \'lcelm on a. nhip beint; for :l :lon(;er time. in tho centra. of tho
1'V~in fiuh copcontration::::~ Sumplcnof 50 -·100 stomucho ware lll1ulyzed

.. dn;y und niGh~ .whcncvcö u huul had ,lwen done. The ponition of thc
.ship V!.::to 20 50' - 21 20' n. In fJ.C. 'I- is' shown 0. typieo.l curve of
thc fooding uctivity for uutu~ montho. Inparticulo.r in the day­
licht C.urvc c61 1.10 noem that tho mo.el\:orcls d idri't feod eontinuoMly
strong, b ut otronG focd iDG pcriod:3 o.ltcrnuted und ulatine \'Iith poo1'cr

.,·ones, i.c. fecdinG increuson continuously und olopes in tho Do.mc .
·way. Thc dlU'ution of' u Gooel fcodinG po1'ioo i5 ubout '. - 5 doyo. The

•
sumo. tcndoncy follows frou·thc nicht curvc though 1000 obviollli. .

':>: To whut extcnt thooe "oncillatlon:::" iu feedinG uro eonnectcd w1th
. -I:ho vurio.tions of upwolling tmd thcir effccts on planeton dynUlaies
io 1!0't' fliDcu3sed inthio paper. l!~iG. 5 showsthe ,situation in,other "
f)oanonn~

,
.,. ,

I
"1'

I ~

" '. f ~

;\. ~
" \ ~·".1,
'.~ f ~
,: \,'

. ,f.~ ;~ '~.

;.E2.cd infi /lud r,loon ph:w,e

1n' t;cnornl focdine activityin duyli(iht wuo stronGer than durinG
the ni'ght. Hcvorthcleoo thora io a certuin relation to thc moon

'; phn'scpossibly by uffoctin[S the diurnal vertie0.1 movcments. In filj.Ga:l
10 ohowntho fi11inG .of thc otomaeh in di1'fcl'ont IDoon phaGCD. 'rhe
fig. outlinC5 that tho hi(ihentvulues aro rc1atedm~inly to the ful1
IDoon uno waxing moon po1'iodo. FiG. 6b)sum~es up thc purticularitics
of foodine in difforent IDoon ph:?.son. Additionally in fig. ? in given
thc otooo.ch fillinG for ::lutuum timo compilinG :recdine 01' tho ade­
quutc doyo of euch IDoon phaoe \'Illere teedingmuxima nrc found more
or lens in fu11 moon unu waxillG moon. Other relations follow in thc
next paruGrupho.

~~, t·\)i Feedinfj o.nd cn.tcheD
• .Ii, In riG. 4 focding o.c'tivity io compared w1th thc cateh per doy of the

.' .:; 'ohip'. noth in summer und autuu:n trom the daytime curven reoults u
.. ::: ,,: coincidoneo uet1!weon feedlnlj o.nd catch re6ults. '.rhio is les:3 distinct~
,,;.; ',:ly murkod· in thc nicht. '
" ~, . ~ \

;'";UDiurnal' feod lng nettvity
',I

:To ano.lyzo the diurnal eouroe of feeding in fiS. 6n)W;l0 t.:iven,the
moun 6tot:l:J.ch fillinC d urinti the 21l hOlll,'ß of thc day for the nUUlucr/
uutUl1'l.l1 time. ,l\.ccordinc to that during the courno of thc day 2. rare- ,
ly3 feeding periods OCOUltiO O,ppc::tr. 'rhe ma.in feedin6 time wan at
al.l timen in tho uftcrnoon un to th~ first hours after"u 1+S~: ~ -,tho
::wcondby 10 - 12 0 t elocl~ u.r.:.a :Joetimc5 a third shortly uofurc d::..\':::.~
Thus a picture of thc diurnal feeding 6lctivity resulto Uß 1'0110\,/::;,'
In.the m.orning aftor ounrise townrds ß - 10 orelock low ..;\.. ~~linG.·
;1.0 ·~"J.400 10\'1 01' ineraoinG i"eed inc. 15 - 1800 permanent 01' hcuvy
riBo of feadins. ruirly woll filled stoill~chs still up to 2200 ocea-

, "
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ulonully incrcnf'inc [cedine. In bEte tlutnmn mncl~crelo f.ltnl·'tcU
fccuiw· fllrendy tO\,/:ll'do 12 - 1,~ I. In nu;nr:1Cl' thc flnlleD i'cd
olmo[lt'Jdurine 'tbc ~'lllOlc tlnytir:1c, ofter cunr:ö5 fcetUnr; dc:crcnr,cd
Co,ntinnolloly l'c'-lcl:inC tlle mininL111 nt 5 - 8 ..

InGpcctln[; diurnal diffcrenccn in Viil'iouf3 noan p!1aucn Gbo\;:ed
(!!'1211 obv:iolW i'cntlu'er;. In full I.:;oon pcriodD Gtro!q'.: i'ccllinG
uctivity C:-:!l bn Deon bcfol'O nwl lIfter CtUlcet I'nd dccr0110ing
flctivity up to midni[;ht rClI1cining CH;,dl ur to tllc nornin,Gr In
new noon :md \','~Ginf~ 1:1Oon perjods ficlloo l!re .lC!tr·l~r iJctJve in
thc nigbt, l'enclJil1f_~ tlw :ÜIÜ!::lWl ollly Lownrdo 4( t' ..

,])iul'nnl fccl1jnr; cvcle :-0\1 cr;td~

,

Unfol'tunntelv thc Cllrvcn 01 tllO entchen in dift\~l'ent tÜlt~O of
. tllC dtly :'1'0 ilOt r;ltfj'icJ,~ntl;'l cxprt1~~~'iv dcpendinc un tbc uf:üll
1:inhinc fac'Lhotl. ( 1'11..:. e ) .
~l1.n;;1Cr ; rrhe Clll.'VCO of tllü total c[tlch/ pl~r time [lwi fcetlü:g , a
cOl'rcupollll •

Antnmn ~ 'i'lw f'ncdinL: ilnej cntell cnrveD ure ellli tc oyncllrollou:J
cxcept tbc l\i;~lJt citnll tlou:..; in full !:1OPll (;ud \,:[llüng r:lüGtl,
\'Jllcrc ftll 0Pl.,oni(;c tcrtJ.cncy 1e evident. Iu tltel1C} p(:1'1ooo i~h(;

enteil ntlXiOIlr:l per d~lY ir; rC:::lcllt.ld büforl! tllc fecdln~ l!,n::i;;tWil.

'1'1110 coiHcirlcncc L,} h':ccü c:Jtcll 01111 fccJinc cspcc:inlly :in d;Jy-
tinu' i11 1l:3 tl'(l t.l!O thc bofor8 Ilt1::wd 1.'el a tJollollip bc t\'lC!en
i'ce(Ung und Gel tcl;üD ..

1'rrll,'llj IH~ tiI:W duril1;7 t!le dny nnd t\:{;djn~

1'1.'01:1 tlw Clll'VNl 9 ~:IHt 10 1'0110\','13 a l'eVl'l.'f;ü reIn t,ion of trnw­
lillg tjlHC to the i'c~t;dillG uc:tivity. '1'1110 ie [;10[:t oIJvlou:; in
full J:Joon nnd vlu:tinC 1:100n, le:;G clonr in tlJÜ otliü):' pIJn~:(~u ..
l\cl~orclilH" to tlll;) tlle1'0 r:l'C tbc foi.lol':iI1C· cll~r:lctcrir:ticc ]n
t.llo lwetl~'trli\/lin!: tiPlO dUl'jn:: t,lw <1oy: J,e)ll[: tl'Y;llinf: li.;;"u in
t1w nOl'lling IIp to lloon, })()l'..J'l11ent dcercnr:ü \IP to tl:e ~'llncc t
(c~~C(~pt llü\'J LlO()l1 )t inCl'l.:üne cont:inuollf:ly 1'1'0::1 r:i.tllÜ;"!lt up to
thc J:1orninL:. rl'lJiD [S.iVOfJ UD 00::10 inütruction:J c:hout tlw cünccn­
truLion l'~lt0 01' thc l!l10D1:3 ••hiditiollul.ly GOJ:lO noticoo <:bont
tllü llllhlLcl' 01' :j;·lUID tlonc : :I:i tel.' ;:Jlllll'loe :",00.1 .,;:-~ny L~llllß '::i tll
::);;1~1] 1 (;utelll~n ':0:1.'(: donn, ,l11rlI1[S tbt) IJet:! Ll:t! ulIl.bül' 01' lWllli.l
\.'UD ::::i1t 11 while .. rter :~Ull::;Q t ~1 cOlw.i.llur;ülle llltubnr 01 1l::ulG
( \'/1 tll cpli tc b;ld :';UCC()[I~:) \',i,[I n(;CQ~~-liU'Y und in tllo [;(:el'11J

huli' oi' tlw ni~';!lt few Inert, t:ivu Jldlllu fillcceedcd.

VW1't it',nl \:lOVel'],?,l tn----- -
:b'ig.9 nllO\"W i.tis (:illrl~;:!l vertieal r.h)V~l::I~litB ~d' tlw !:1ac:-:e~o]f3.
lJüL\'!een 1 J - 1,1 ·Lhe .llL:lle:l r.;uell tllt"~.l· r:.;n:1JilU::l d,"fJth, III
thc ~~ft(;1'1100n llle:l ~;:,(Il't: ::l',\\!IIHU.y I'i,d 1 ,!ül'l!J,: tlll:.I~

L:1CY I'L~e up <[llichly 2U- i ! i) Ja in to tl:.: .,lhi\.:.. u{.l'. llill'ÜlG LI\()
lli 2;h t der> tli 1 evel
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drop:55lowly up ,to tho,' mornins. in t110 dUVffi tho 1'i;3hoIJ abrup'(;ly UOIJ­
, cend " at first into tho lower part of tho nidwutcr, ,thon dO~';nto t11c
bottom•. Tho migration amplitude 'in luto a.uturrn and \'lintcr turne<) out
to be lanGer.' In no\'1 Inoon anu vlro::lnc tloon t11o' ovaninß rioo is 8t5'- ,

, pressod best.' In now moon pCl'iodn' in tho lüGht tO','mrdc, 20 -:- 22 tho
fishC5'como up cloner to t110 Dur[uco thc.n in other period:3. J?rom all
named ,itcm3 cun bo doait,;ncd a. \'JorldnG schemo for t110 diurnal tl.ctivi­
ty of t110 mackorels.

Wo!.'kingDchome of tho facto!.'s feod in[j-shoalin(,~ in d iurnD,l c:rc1o'
. - . .

From tho', observations follows 'that food illg talws part 'in tho forma­
tion of rnackerol. concc:nt'ro.ti'ol1s. HO','/cvcr i'ocdille 1:3' onlyonc facto!.'
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