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Abetraot

Based on the analyses of g,patial differentiation or alroneino

by size-age eomposition,' Ph;Slo10gieal eoodition' end frequ~o;r of
st " ' ",'

lOOUH E - IY a bn>othes1s of l1f", eyole, tunctional struotUre

or the distribution area end pop~ation struc~e lssuggested.

J.coorcUig ' to this .t~e~ry, there erl~t 'at hast, three POPI;',b~ions.'
in the .lthntie OeeflD loealized in maerofleale, 3ubtropieal and

tropioal cyclo111e eddies • .&.ress, whor~ thesep~pulat1~n~ 'r~ge~
ere Bubdivided into vegetative and reprodue~10n regl~~8 related'

to geographieal1y lso~ated thalsssobathya1 ~d benthcpe1agi~ ,
. '\ . .".' . . ".

zonss of continental slopes. Cort8in stagesot the 11te, 0:018

are eorrelated with definite elements, of maCroe1Xculat~on systems'.

Tbe ourrentu .nioh divido adjaeent eddies servo aa effeetive

intcrpopulatlon bsr;r:iars~

Reswoe

L' analyse da 1a diUheneiatlon spatiale du berYx d' apres

sa co~sltiOD tail{e";'8~e:~ son' etat' phi3101og1qli~''et iss frequen­

oes'des all~lel1 du i~~us Est_I! ~'permls detormu1.er l'nJpoth;se
. ' '. '..'-

du c;rcla vital, de 1a structuro tonctlonnel1e da l'we da repar- ,

titlon et de'la struo~ure de population selon 1aquelle 11 existe ~
. . ... " ' .:'. . . '.',

~n oeean Atlant1que au moina trois populations local1sees dans
, , '

les cacrotourb111onso leB tour billons subtrop1caux ot troplcaux. '. .' .' ~ .
cyeloniques~ Les aires de repartitio~ des populations sont dlvi~

• .. ~ \ .' .•.. _ : ". • . " , " ~ . _ '. I ".

sees CD o.ires vecetative.et reproductlve liees aux secteurs ßeog-"
, -.-. " . '.' " . .. .

raphlques limltes d~, 1a tbalasGobathyale et 10. benthopHag1.ele '

des talu~~onttn'e~t'aux. ~~~ique; stades du eY~l~ vital lies a~
el;me~ts de SY5;e~~G'de maeroclrcul~~10~' et div~~ant d~9't~~-'

',billons vo1~ins rep=esectent ies bar:le=es erreet1ve~·qul sepnrent

les ~opulatio~s.

,



Introduot10n

" An attempt' was madeto tormulate a hn>othes1s ol !unet1onal

" ~tructure of the dlstrlbution area, 1U. e;rcle "end population etruc­

ture ol' altoncino~ 13plendens Lowe 18" troll a '\last area c! the

J.tlentle Oeeen between the tort1es of the no::thern end Bouthern"

, latltudes with 'inadequate dats available• .111 pr1nelpal thU9S ol

, ~the" bJpothesls oan b~ verlf1ed in spee1lle üreae, at defin1te tiae

perlodo using definite methoda. fhe present paper 18 a1J:utd at the

,dovelcpment ct the general 8Ilproach tor p1ann1g a more dotailed '

reaearch of the spec1es in question tor assesement of"1tsprospec- .

tlve ut1l1zatlon an4 regulation meLBures~

Mat~rlalR fAd methodp

Tbe'materials'were'oollected in 1976-1979 and in 1984 in Bub-. . '

areu I,:,III (f1~. 1). Indications of the obtained data ue pre.en-·

ted tnthe text. "Beproductive cyelea were oonstructed from the
. .

data of viaualexam1na.tlon ol matur1ty stages cf· gonads of 38~'thoU.8~

.peeimens end hiatolog1eal exam1ndotlon ot ovarles from 160 t&lll81ea
. . .. .' ,;

21-4; eil in length (forle 1ength)•.Belative end absolute V01Ulll88

of portlonS'were detarmined b7 bJdratased but 7et not ovulated

. _ooeytes (IT-Y ma~ltyiltag88)~ fhe ~atterJl8ot formation o~' the

expense fund' end spawning tne were, determined troll d18l1leters .

and nUlllbar of oocytes wlth 701k in the batehea of the ovar1ea at,. " . '. .

lIlatUr1t7 ste.e;es III, IY, IY-Y, II-IY en~ YI. Eloetrophor~t~e fru.c-

tionong ot lDUscle esteraaes of 3 '5' ap. was Itsde 0)7 Titon. (1981).

G - cr1ter1um of'mod1tled :12 , - test was used aa a oriter1wa

of ~ontorm1ty in a repeated analys1s er electrophoret1c datae ,

h.eterogenelq of SaJllplea and the1r aggregates lIIere estimated, ua1ng

the &rosine ' er tranatormatlen (Zhivotevaky, 198').
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Beeulte end dleeusS10a

,~• .u.toneino haa a wide diatrlbutlon range 'in the' trop1eal

end subtroP1C~,~at~~ of the' .orld Oeean (referenccs in ~sach1n,
1982)~ Tbe spec1es'1& not num~ous in tohe J.tlent1e Ocsen ,bet..en ,,'

.' .. ','" . . ,'", . , .. . ," .
65-N end 40-8, to tbe north of 4O-N end in ~e area ol eantinental

al~pes o:! tie ~eat J.tlentiC,'·b~~;enNo:'a' Scotl~ an~ ~outbarn BrasU.

It 1& ·~o~c~ above th~ ccntin~tal~~~pe.·'Ln .t~e ~t J.tlentic, ,.

end 18 a~~d.ent in' th~ '~r~ec~~1tan1a'and1Iam1b1~-W regiCI18,
. ~ . . ' .,.... - . . '. . .'. '.. - " .' " ,. ,

torm.1ng in' SOll8 7eara cOllllllerolal' aggregat1cns ',tbere and abo". th. '
. , ,

ahelt'~ In ~e open .A.tlentie waters 1t genera.ll7 oecursbetlreen "

52-N, end ~-S:',Th~ sP:ec1eS 18 ab~daD.t,abO'98tb~'slope8 of l~'ba.~~.
end ~lev~t1'cina'around"~~e~~, th'··J.zor~a·~d C~~':i:~len~a, J.t':' '

lantic Corner Seacounts, Cabo V~d~ IaIes,' 61erra-Leone, elev~tlon,
y '.' • •• ',. '... ~ •

on tbeVavllov B1dge, around Saint Helena !aland, on Bldge,or I'ba-

lea,,:1it the ~~a O;Tr1s~~ d'& C\.·~a 'md o~ Bio Gr~de 'eleva'~1~n:
~ so~e,of tbe'abo~~~~t~on.ed'~~~s·eo~~~~a.i~eg~tiona,,are,

\

..,

~ ~ • 0' "

,',, ,

','" ReprOdu9ti~'n': Partlal'spawn1ng,;numb~ :~f'Po;tlo~~' ap;o%tiul- '
• . • " "" I ,.,:. •

te1710-12. Spa~g ev1dellt17oceUrs in lour-d8J' intervals'.' Hii!;h" ~ :
tac~dit.T.: NUll:b~ or '~oe;Tte8 '~th':YO~k' in ~va:rie8'of· ~~e~p~wjng'" .. '

'remale~ (8t~elY)"~5' e~ 1ii'l~gt;b: 18 ~:';'2~3 ~i1i. ~~ted .e·
. '. ~..,'., .,". - '! • .. .' .,: '" ... ' .,' ';. • . . ',: ", . " . ' : . " •

intraovar1al"eggB pre~erved in 4%,tonuliin are ,-I ~2 D ·'1'Q. diameter :
" ':....,' ,,' ". ..' , .. , ... '. . ..,'~..'.>,.' .'. ..... . '.'

'OIl. ave~ase <'uelüll"eV's,' 198}). No dlser1ptlons o~ dru:t~ eggs

:~d larva~ 'eXist~ ~~a~ '8r~"~vld~~tli '~~l~~;~ic" due 1.0' ~'aii
:, she of tbE' eggs·.··h7· 4-10 cm in le~gtb ~e" ~orcirio~ in the 'eplpela­

gle~one'abo~e' the 'o;e~ari de~ths 1n'th'e'~ell'oi' the"~~~'~' 'hollo" : .

'ar.d abov~, th'- c~~t'11l~t~ :d~p~s Of' th~' So;~t~ea~tJ.tl~tl~ ~ ~':," "
Sep~ember~cto~er 1983 the'70ungsO!~1~'cmwere 'caUght'~~tbe'

la,yer s .~: and'~'ab~:~e' the "AtiahtlC .c;r~e~ 's~~o~t~:(s~er:';::

.' -",
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atjukoTo NoskeT, in press). The spawning oceurs in a 1!'8r1lL .Ieasono

v1th the peak in J~-~gus~ in the northern hemisphere (J.tlantl0

Corner Seam.ounta>O and in Januar, -Iola.rch 1n the southern hellL1spe­

re. (VavlloT R1dge) (liebeeva, liebeev, 19641 liebeeTa, 1983h

Ontogenet1c spat1a1 different1ation. Both in the northern and

aoutharn h~spheres, in the areas of massive distr1bution, a

• distinet gtlogr~cal diUerentiation of 'l'Ü!'oncino b,. a1z~1\ße

com,posit10n Ctigso 1,2, ta.ble 1) and by mature to 1mma~e fiab.

ratio has been obaerved during lIever&! ,.ears of research.

J.bove the A.tla.'1t1o Corner Beamounts, (area 1 ~ tig~ 1),o~

I:l4ture altOXl.Cino of older age groupe ware caughtl presps.1!ll1ng and..
S3l&1IIll1ng 1n !,prll-J.ugast end maturing in Deoamber. tWlsive 8lla.­

nins waa reco%'ded in Jul1...tnßUsto Jround the J.zoree (are& II),

1.m:laturll speoimens predoIJ1nated in :rebru.lLt',.....run.o Tbo oatchu

talten oif thß Northwest .Lfr1can cout .(are& 11I) ware rcpresented
, . .

exclus1ve17 b,. immature f1ah (Domanevsq, .1974)0

on the Vavllov Ridge .(area IY),onl,. mature ai!0~1no ware

«laught~ .,pamtng end Po8t8p~~ in J,pill-3une end uWr1Jl& and

pres]j)aw:n1.z:lg 1D September-OCtober'~. OU the Bouthwe8t 'Urican ooa.sti

... (eru. 'I) Eand in the northern p.art of the Ridge of ~ales (ares n>,

.the bulk of the catches cons1sted. ll18.1n17 of immature tiah with.
, .

the mature epecimens represented b;r first maturing fiab.. Imma.tur.

fbh : also pr~m1nated in the lIouthern part ~ the ltLdge ot I'ha­

lei (area nI)~ thll maturing t1ah 1& suppoaed to migrate trOll

~Ilt aren (llekseeva, rieksaev, 19841 J.1ekseeva. 1983)i

fhus, both in tho northern and southern hem1spher"lS tho aX'eu

inhab1ted exoluslvely b;r mature specimens (I and IY), ma.1nl7 b7

immature (II, YII) and onI,. b,. immature (IU, 'I"n) canbo d1at-
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ingu1ahed~ ~e d1Btr'ibution range of altoncino in the .ltlentio

is 11keiy to be dlv~~ed:into geogr~ph1caliy isol~ted an4 t~tio­

nal~ cUttering regions. Spatlal dUferent1atlon b7 a1ze-age oom­

poaitlon and ph7&1010gical condit10n 1a a1m11ar in both hem1sphe­

rea, theretore. it cen be oon&1dered aa a speciee-speo1tl0 type'
, , .

of tunctionoJ. struoture of the araa'. These tact. are fundamental

in detinition of th~ hn'0thesia of popUlation .truc'ture~

. Population struoturee H.ypotheeh. EVident17., none otthe oon-.
.'. ..

sldered ereas, each'taken'separately, 18 a tunotional17idoal'

POPulation'~ea, but a. part' of, such~' Conslder~ble"~patlal diacon­

neot10n between even geo~aph1cal17 010s8 habitats nt,immature

and reproduct1va' cont1ngents 1& ind1cat1ve oi massive long 418-
'.' , ."

tance lll1grations, p~s1ve en,d 8ctivo, ,pertormed b7 the !iah.

In both hem1spheres, 'in detin1te areRs,' such ontogenetic groups. ..' .

predom1nate whiehere e1ther'abs~Mt trom the adjacent ereae or

repr~sent~d. very' ~o~ri;y~; l'henun1!ied: (I-1I1, IY-YI1?, the7 be­

Dome tunctlonall;y importent areas with reprod.uctlve end.vegetati­

ve zon~e. 1nV~'lV1ng al~ 'stag~ä "ot ,the~Ue c~le W.~ksee"f: '1984)~
, ",' . .. - ~'" .' .

Onthe's~ ~owids, the availabllit7 of at least two popul~tlons. . ..' , ' . ".'

Olm be suggested inthe·two hel!l1sphcres. , " ,

, Ve~~icatlori c~ the h:ypoth~el§. Thee:n~;YSi~ of' ge'~sx:aph1~al:-
d1!t~antlatlon ot'alt~nCino,in trequences of.l and. C ~leles

cf the flve-allele lo~u~'Est-IY .l'.A..,",CD Sho1i'cd the f~llow1.ng re-. . ~ . .. , .

sults: The diatr1bution'ot phenot;ypes'1n 811' 22 sacpleswas con-,
-. ~. .' • • " • • '.. • I .. '. ~. ," \ .~. • _'.' '

sistent with the Hard;Y-1i'eir.berg ratio. Dltteren::esbetween Bamp-
~- . '. ~ - . . . - , . .

les !r~1a each '~ep~atearea are statist1c81ti- insigO.1ticant:' ':. . \. '",:: . ". .,'

Sa:nples trom areas 1+II,'l1k:e tboeetrolll. areae' IY-n, are' gen~ "

ticalJj 'h~mOgen~ou~i~ ~er~to;e, '~he' ~~u;sof ~~8.s i+II ~; ~e~":'
• -. • '>, , •• , '. '-, ,".,. ..... .

.,,',:
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Sum of suplea' trom erns' I-o-II doeanot dltter in trequenc;r of J.

in samplea trom eress IY+TI, but poa1tively dUfers in frequeno,.

ot C '(fig.' 3). 'liherefore, the groupe CXlCi.lrring in the nortbarn and
'.~ \

'southern hem1apheres belong to different popUlations. Sum ot s~

118 f~om area TII pos1tivel,. d1ffera in' frequ~oea of both genes

':rr~1Il .aampiea obts.1D..d in er~B.8 I.II and IY+TI. Tb";ö, tbe :aidge

of I'halea aJ.rono~'er. represented b,. two populations, and tba

studied ~eg1ona of,tbe J.tl~tio sre inhab1ted bl at' laaat threa

genetlcally very1ng populat10ns. Tba ~eaults of the g~etlc-bio­

chem1cal research are cona1atent with tha pral1m1ner7 hypotbeai.

of the population structure. Ho.ever, although a auggeation on

the identlt7 of population. in'ereas'I+II and rr+YI 1. relative17

We11 argumented b;r tbe fact of the ontogenet1e ditterentiatlon .

alone, tbe :aldge co! lrhales altoncino population cannot be d1'Y1-'

ded on the same basis; Genetic studies ere dec1s1ve in thia cue.

"aeroBeM" nterc'1rcul~t1on and f~etlonal strlleture of th,

~. 'l'he sch611ut of p~pulation dll-fcrent1at10n land tunetl~nal
. ~. .. . ~

atructure of tbe areas 18 ahOWll 1n :t1g. 1. Tbe Nortb J.tlantlo

population 1nhabl~athoNorth Zubtroplcal Ed~ C\BE): Eplpelagio

egge, larvao and fr,.dr1ft lro.lllthe reproduetive zone (I) to tbe

~egetative ~one (Il and I~~) lo~ated in the watars of the nor­

thern peripher,. :>f NS]:. cere eoutbern branchIe of the North

J.tlantic Current pess. 'l'he YoUDßa settle ~n the elevatioDs in

• more producthe eastern pa:t of the edd,y. Tb. 8.1'pearan"e of

1I:m&ture altoneino on tbl cont1ne~tal alop,& and on the Uoroooo­

Jlow.r1tan1an ahelt 1n large DWDber 18 reiated to act1ve III1grat1on

of the f1al.•eross the Ce.nar,. Curront. Sinoe in the ar:e'aa of

oeourrenoe ot the immature a1!oneino' (II, III o r, rr) th~ apeo1~

~ens telo. 14-15 cm 1n length äre abscnt trom the catche_, 1t

" ,...•..
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can be auggested that the fleh stq in the op..m pslagial untill

thei atta.1n this lengtho On maturing, altoncino l.lertorm lengt~

migratlons to the reproduotlve zone. Mature spec1msns constantly

atllJ in the reproductlve zone.

In the 4Otl07010nl0 system, the ciroulatlon h&8 & "oentrlpetal"
, '. ' ! • ~ ~

oonstltutlnt (Ste'panov~ 1974), theretore, the drltt of planktonie

st8.ges outsid~ the ilm1ts of NSR being a usual thin'~ does not be-. .i
':, . . ." .. '.

oom~ a lerge-scale llhenomenon•.To the west of the Gutl Stree.m

and to the north of the Nor,th Atlant10 Current altonc1io sre 501.n­

ty er rare. ~ese, eVldentl7, are expatriation areas.

At least tlllQ populations ocour in the Bouthern hemisphere.
• 1 ,. <

ODe cf them i8 basical17 distributed inthe. South Tropical Cyclo­

nio .Eddy, (areE)., Th~ '~pa~~ on the Vavllov R1dge, ~IY) takes

plaoe dur1ng the period .of seasonal iIiten8it1cation of the Lilgolan

Current (lh8llalChcnko', 1974, Khl;stov, '1977). Pl~ktonio stages
, .

~itt in the western' peripher7 of the' .&.rigolan Currento Due to

predom1nat10ll. of .the "centrifugal".oonstituent of the cyolonic. ,
~dd7, the 70ungs find themselves on the continent~ slopes of.the

NeA1bian erea and on, the northern part of ,the Ridge of Whales•
• <' •. ' .' - , '". ..".

The drift to its southern pert 1s barred b;rtheBenguela Curreüt.

lo:a.tur~~~ .pe:Cim~~B··~gx:~te~rom ereas Yo Ylto thereproduct~ve ~. "~. ~. {

zone e possib17o aleng with the passing .aters of the ·E::8.dtern pe-
• • <, ".'. • •

ripher;r ef the Bent?iuela .current. '

The Beuthern part' of, thep.ldge or ~ales ls inhabltei bythe '
. . . " " ~

ether pop~ation.d1ffer1nggen~t~ca11;r from~he nelghbOur~g

population of Sl'CE.' i boundar7,between the, cUsn-ibut1.on of high
• . '-. " • >' , .- -,.-. ,.. •

andle1rvalues o,! allele .freqU~c·~~ passes, ~t e,ppr~~at~l,. 24-:-

26-S, 1.e. it coincl~es with the middle .POSiÜOD of the lIl8.Ll :now



cf tha llenguela ,Current'o In thill narro. boontie.r 5~ne. componenta

cr the ne1ghbouring populat10n8 1I.lJ.3 overlap in spao. (rig. 4" ..
a reeu1t of drift :tlue~tion or 80the migratlone~ The a.,ailab,l-

,11tJ' of tha boundu1' d1:vld1ng the Bidge of 1'halee 1& slao con.tir-,
, .

aedb1' tar.n18t1c d1tterencea b.tween 1ta northarn part w1th the

&d.1E.C~t continmt&l alOP,~ 'and the 80uthern part (BurukoulQ',

• BOllen.t;re '19828, PakhorUko.,,19~).",

, L;ttle oen be ~s.1d'a~ut thefUnctlonal atruoture of 'th. '. "

dab.,even & ~oS81blecorrelat10nbetween the groupa ofaUonoino

of the Bldße 0: Ihales '8nd' tbe Bi~ Gr~d. Bre~ cannot be flat11'

4anied~ ~wever 1t '10 ~;e probabie ~~t th~ 'tütonOinO populat1';'

o~ 'of ~. South BubtroP'10~ m~' (SSE)1~ eUvl~e'd into two Popula-. ~ . ,

tionis which occUP1' the eestem end, western parts I area YII-T:risten
, . ," "'.

da Xtmha, end the ueas of ~indad1 "end M8.rtin, Vas rooks- Bio Gran­e de 1!I1I!lvat~o~:(t1g~ '1).'llternati~ehypothl!lll~softheun1t,-or,.

,dUferent1at1o~ot the SB! 'a1fOnCu1'~ 'populat1~n o~be eä~ll1'
.' ',' .'

, nr1t1ed b;', the genetlc-blochelll1cal, exS.lll1nation' ,Of the lIamples
• :'._ '. " ~ • f

boom 10M eastern azid western 'parts,of the ed4,-.,:,
""\l' • ' • .' .' .• ' •• ' ':,'

. BiotoplC ela~s1tlCatfon. Bndappros,eh, to" ~oek a8B'sSnt:,

neo sugg~sted h~othe8i8' hu 'a~' ~~ber 01" appl1t:d 'upects• • e' ahall
." _ '. • '. • .' I, ." ••,~. ~ • •f • ..., • ~ .' •

'cons1der'one're1ated'to a gen~a1 approachto utock 888e5ament~

:' JJ.l' siudied' ~eaf! h~rtI)';;e chara6t~1zed:b7' -d1UPl>eU8ACe' '
.' ~ • t • •

end -reappear'nnce" or altoncino ~ We11 8JI b1' a'::..e.rked ehtulße ot

't "

~"
">:.' ,< ..

:: '. '.: :~. '.,- ,', :. :". :':..' ::
•• ': , •• ' l" ", "
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the .lze oompo81tlon and ph)-81olog1eal eondit1on of the tiah

in the catohe. taken trom separate elevationa. These facts Ar.

1n41eati'Ye of tut IIlOve:llenta' of urloua .1zO-:ase graUpe b.t"~

the Eounta w1th1.n tbe l1lll1ta' of .epa.r~t·e ~levat1on•• ·":ppearenae .

of nWlleroua altoncino populations oU. the nortweat Urlcon cout. ,

h another av1dence otllOtive lengtb;r misratlol1a. After al1. th.

fact of' aacroscale geO~aph1cal ontoge~etl0 'dttt~r~~tlatloll1•

an ·1ndi.putabi. 'ar~en~ eont1ra1ns"the~~~er.e~'ot'l~~" •
lrJ.sratlona aaro.. thoop~ pelagial. Tb. I:11sration llq of firn

.~turin6 ClPeo'1mens ·~ceed •.1~ iUl~s ln NU'and 700 mll~. in W~
theret~ro~ ~t le~~~ 'th!s ontogen'otte grO~P ~vOl~in~ th~ flab .

. '. . ~ .. .... ,... ~ : . , : '

of four c.go olusos, stqe in tho open pelagial tor' a ions tae.· .. .,. . '. .,'

.1ltOL~~U oanno" be det1nlte17 end rithout doubt attrl~ted
, ' '.

to banthop.lagl0 (thal'euobathial) spool....

. Th. open pelag1~ 18 inhablted 1>7 the tr7. it 1s oros~ed 1>7

th. t~ed1na flab a1~,t~ bet~ean "e~8rate ~o~te and' flrst aa-
. ", . '. .... . .

tut:in& s~o1ll1ena perfoning lengtb;r mi!;ratlone.. Tbe pelagial
. '

Ntlroen the aeamount.8 can N coneidered aa at hut a apeeifl0. '. ". .

tranait region. Bes1du. it oennot be den1ed that Qsual17 alton-

eino are8catt~red'or aggrega~ed in tbe'op~ pelagial wblle in

the thalueobath1al and be~thopelagiai.·alCIl6' the .oontinental e
alopes tho7 concentrate were ueemble.au cf :food organiSlU

oeeur. ~ieal17.oeean1e spoole. also torm a1m1lar eoneentratlCAs
, " ..

1n the areu ot unduaea 1Il0unh (parin, Prutlto, ~98;1 Xulcuov,

1982). It altoncino eettle tbe open ~elaglal ol macroacale eddiea. , ... "., .... '.. _... .' ~ .". ..-
. ,(even' it,w1th 10. danalt7).thelr stock alze,la eonsldera~17

larp:ar than the inatmtaneous Uowa on the underaea lIlounts 8':C88-
, '. '..

S~SSlllell t • · .·.

. ' .

, .
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C0Q91us1ons

.ufonc1no 1n the .ltlentlc Ooean are Bubd1vlded 1nto at leut

~ee genetical17 d1fferlng populatIons.

~e1r ,distribution area. occuW macrosoale e441e81 North

ßubtroplcal, South Trop1cal C:rclon1c end South Bubtropical (pro-
, ,

bab1,."two popo.lation•• in the eutern and western parts of ~)o "
..' ,"

tne a,.a11ab11it7of another population' 10 the North Trop1cal C7o-

.lon1c 'Edd7 wlth the re~~duct1ve zone alq the Sierra-Leona

e1evati~n~and theveget~tlv. zone ~t'Cabo'verde Ia1anda can b.

auggested.
'... '

tne hab1tats of al.foncino 1Ii N6:i' and BTCE er. s1mllar17 aub­

dIv1ded lnto g~oSraph1cai171aolated reprodUct1ve and vegetati".

:: ~~nes~ b'paÜai ~!~'ent1at10nofthe poPulation' 1~ of the onte-, . . r" ,",.,' , .
, ' genetig character.

, ". ~. . , .
Existenoe at certain stages of the'lite 0701e 18 correlated

w1th, de.t1n1t~ ele.:nen:ts' of ~croc1~~U1atlon Q8tems~. .' ... . ...

. FuncÜonal 1l'truc'ture' of the distribution uea 1111 determlned
, ...

", b7 tbe, position 'ct ,the rep~Od,Uct1ve,'z~ne" orlentation end eitmt ,

ot th~ dritt "o! the planktanic stages., .'
• " , " • • .... , f

Hioroscale geoSraphio ontogenetlc d1.tferantion of'al.fonctno
.. . ~ . ""'.' ~.'

in'NSE arid STCE Proves thetadt of lengthy m1BXat1ons.
" .'" . '. . .

';. iW.n' cUrrent~ d1vld1ng tha. adjae'ent 'macroaca1e eddiea ere
. *~ \0 ~ • ..•• _

~, etfecti1'e 1nterpopulatlon, be:rrIes~'
' ... ~ :

, ...'
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Table 1

w... 8:ld -ce oharaoteriat1os or illonoino end

nuaber ol eX&lll1ned speo1lllens 0:1) b;r areu I-fiI (tlgo 1,2)

.Area length, om mean age,
;reers' n

raD.ßc Illeen •I 28 .. 47 36,72 7.~1 24589

Il 15 .. 45 23,67 3,41 25028
XII 15" " 23;~ 3,02 706

IY 19 .. 42 31,60 5,96 1616
y 14 - 28 20,00 1,96 753
n 15" " 22,69 2,85 4'98
fiX 15 - 37 22,14 3,17 27871
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1

JI n
lenght, cm

Fig. 1. A scheme of population differentiation end functiona~e atructure of distribution areas of alfoncino in the Atlantic

Ocean. Roman numerals (I-YII) denote atudied arena.

1 - reproductive zoneal

2 - ve6etative zones (those nct denoted by Roman numerale

are bypothetic) I

3 - supposed direction of drifting of plauktonic stageD'

4 - supposed directions of lIl1gratlona of tust maturing

fiah.

Fig. 2. Size compoaitlon of alfo~c1no in I-III areaa (see f~g. 1).
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