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'Summary-_......

A method of doterminillglJho aßo cf t110 '~G i"ich Oh.n"Qno,,~c'ph~J.~~!E,'

acer'atus Lörlllbcrg is deucr.ibedl1 Invosti[;ut1ow3 on f1s11eB of

d ifforont leneth und compnriDon \'Jith t.lw l('11gG11. distribution

curVG nhmJG that tho aßi~ cau llo d0tonninol] from thc firs·t; 1'in

rays of tlw po1v10 r:Lr,

In South Geort.~ü.l thc "tLL\ll almual c;rovd;lJ. 1~; ubout 6,'1 cm for maloß

up to i'our YOfll'S iJü,d fe!:;::l.1 c.~:; ll[) to six YOUT'O. li't;li\D.lO~3 achi(:vo

rnatlu'ity at ace ß Lo '1-'1 ;:ro(u':] [111<1 i;,:Ü(W <:di :lgo 6 :to 10 yecl's. At

wD.t urntion '(';hc lellsth uf tbo fO!J1.:1.los is 57 GO G:; atid (jhat of

males in J~9 to 5'1 cm ..

DC[jpitc tlw ir:jport;:'Ul,.~G oe lJho ico rj Dh (Cha.cn.i.cltl;})yi.üiJO) :for cüm-,

UlorcL:üe-i:JlW1'iuD little ]t:l[; IJ"cJl pub] L:.,lH.:d hitlw dia L'Cß'ilJ'(}iTlG

[JGe, l;rorJth and ace al; r:lc,tlG.'Lty .. '1'0 COlilO o.l,cnt,lliG i.n dnülio

mothodoloi~:iJ;QJ. difn .:ultioD in. dUi,erEün:illC (ibo tl/Je: ""hell Dtudyil1G

"l'iC~3 0.1' lihq J.·:i.'::lh: thc iCOl'1.r:h haG Ill) ;]C~I]O,-:l, i..~jJJ tho otolitbs

.::'1" t; bo ln'ui,.ul') ei'c; llrd -'lnd IJ lU'nt; to l1c tUj.'Hüno ·i.}W neo .. ~;iJJeo i;}wy

: J ': V(H.:.Y c.inll ililc) j'l:)C;'jlcUL1,:..~ iD :J dLL'Lj(.-ull.; :rn:'j 1cnctli'y proecd.l+ro:
"
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und 8cnrcoly nuitablo for routine' purposOd~ Furt?9rIIW1~e, th8

ntructures, ~tro diffic~lt to intorprotj~ .
: .,. .

Tho studios d9s,pribod here wero porformop on ghuonocophalun acer
~ Lönnl}'erg' b'ecauso sufficient fishes ~f different agos bolonGil1ß

tQ t~is spacios woro"avuilablo.

\

OIßEN (1955) porformod ago dotorminatlons on Oh. acoratus llsing
excluslvely maturo onimals nged 9 to 1'7 years. 'l'he mann longths
6itho fomalos in tho difforent yoar classesvariodbotwoon 57 . ,~~

und 65' ein, tho males varying botwoon 50 and 55 cm in lenLrtih.Thol.'o .
was no discorniblo corrolation botvJoon aGo and length. No

information in av~~lablo.rogarding lo!~t~ unu age at maturi~y. tJ~

. OLSElf uso'd otollths to dotormine tho ago. Hmyovor, tho fact thai;
.' tho agas of 10 lout of 52 unimuls could not bo doterminod indicato:;;

. . .~

'that mothodologico.l di1'ficultios woro oncountored. . . (

DllrinG our stud~os tho .crosH soction of tho' first fin rayn of
tho !)olvic fin provod suituble for deto.rmining tho aga. A:few·
o·tolitlllJ waro uloo uaod for compnrison purposos.. ,

.1J.1ho lilatorial used in aur st ud lOG waD caught bctwoon :10 D090mbor

1977 and 25 F'cbruary -19'7ß in tho aron of Souuh Goorcia•.

'l:ho lEll1Gthn af' 1 OG1l i.1n:i.m~ls ware monnurcd, und J.77 sampIon ware
sluughtorod for i:ltrthor stlldy. Ii'isli loncth waG rncüSlU'od ~rom tho

tip of ~ho ffiouthto tho_uhd of tho tail fin Q Tho followinc para
motorß were c:l'otormüwd in nddi'l;ioll to longth intha n1nueht(n-od

oamplon l wo i ght. sox t woicht of ~()n[l(ln, diamoter ot~ oocyton,
stolIiuch contonL: une] fullno:.JG of ßtolflneh. Fin rays ane] o·tolj;thB

worn tü.l\:en frOll1 335 spocimon:3 7 placod in· pupen' lwgn Bnd drled·
for HGG dol;ol'llün::d;ioll"

•
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Tohe age was determinea ashore. This waS don by ?rinding the
I '

surface of t~e cut situated near ·the basis of the fi~ ray and

st-udying 'lt 4bder a dissecting microscope (magnJJ,;;icatio~ 4,

~2.5 x ocular.) after moistening it with' 96 % al hol. Illumination
was trom the J'side. tha lamp :being shaded so that ~only the topmost
portion of the ray with a width of ,about 1 mm was illuminated o

The rings were counted in the direction shown in Fig. 1.

The otoliths were ground down to the middle and burnt (CHRISTENSiflN
~ . .

1964)., They were also inspec.ted under a dissecting microscope
: "

(magnification 4,'12.5 x occ~~ar) a~ter being moisten d'with 9 %
alcohol. Illumination was oblique from above.

3.. Re,~ults

3.1 Age determination by means of fin r~s
• I

Opaque and hyaline ZOl es were more or less cleal:1y discernible
in all ~asas (Fig. 1)0

Piß, 1 Qround cross section through.the first r~ of the pelvic
fin fro,m a t'emala Chaenocephal.us aseratus. Length: '+9 cm,

\ 'age, 6 years
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It also bo~cD.mo ovident that fishlerigth und"', numbor' of riligs Co'

aro .cloarly rolut~d so that aga groups' can,bo,distlngulshed.

.',' .

", . " . ~. .

. ','

Fig~, 2 shows, how thc menn length.'v~ries ,with,l1Uo ;ßrollp~ i3~C"cl.ÜS~ "
no distinct' cbaneos intbo' moan 'loligths 01' the'differonl:i age' ":',

groups woroobservod d ur1ng thc ritUdi~s, thc valuos obtainod',

tl~roughout the ·studY,have beonunited'~,

~hoi? 10 na approciD.ole difference botween ~alo.s :und i'e,mil1es in
torms,of growth rate until' aGa group, 4. The' difi'ererict;, roporbed

ourliorby ersEN bocomes ap~arallt in~lderaße groups~Mtianan
nuul growth ranges between' 5,. 3 and ?~ 5 amt wi·th a' m~an 01' 6;? CD.
up to ago Group /1, in tho males and ago' group 6 in tho fomalüs. '

"".'" .' . ,

Tho diffo;onco bßt~voon tho sa'~os is also clearly rofloctod .in ,',
, '

tho length distribution oftlw spocimens caught off SOL;.th.Goo:r-gia
(Eig. '3)~: It i;' also conspicllo uathat the iiJ.'~t puaks o:f. this.'

,curvo caincido oxactly with the mofut lengthsin the :first aßQ "
ßroups, EI. fact which SÜPl)Orts (~he vlew that,theril1ßsreally arA

nnnual rings~

trho' sooond quo~tion to 110, clarlfiod was ,tEnt of' the aatuul' aae
of' tho, f'ish~ Tho YOUllGost spocimons whoso fiilrclyn were stndioo',

woro botwoen 15 und ~17 cm 'lang allel, had only one hyalillo ZOllO at
thEt outsido adgo (Y0o'l' clusn ',,1). Tho nm~lllo.'st young f:fi~h w~ro,

71 ... 8J~ uun lane UllU woro cnught off South Goorgia in Fuh:r:llur:r~' •••. ."

Q!h Hcüratu~ ßpuvmn in t;he rJocond hul.f oj~ Maroh' ~ld in April

(OISEN 1955 t l')tmr.HtJ'Dl 1973). Accord.ing GO FfilHMI1l'IN t' tihu oecn
d ovclop until tlw nex!; D Uillillor» aucl YO Wlg i"iah' llßed J - 1~, m01l'tshn .

und with a longtih 01' 65 - 105 lfllU (ago [jroup 0) 'were calight. i,n

. tho GUbsoqllon!; I.Ul'Gnrctic o.UGU[lUl" In view o.f 'lihis i.t earl l1e '

EÜlIHllilOU tlw,t I.. ho 1'1;;h 111 ago group '1 aro UCGu:.üly 0110 yoor ole!

[md 1.1mb Uw B:;O l~ L'OI1P:] lihcrofoJ'o eOl'l'oDpowl GO lilhi aca in yoarc.
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Inspoo'tion 01' tho otoli'\..b,D brolight no suti'.sfactory resuJ.ts o No
clear corrolution'could b3 ostablished betwoen tho viniblo ring

, "

structuros, and tho, numbor,ct·f discorniblo rings in tho fin rayso, ~ ,,.

Thore VllW (llso no cloaX":: rel.'.tionship botweon tho number 01' ringD

and tho lO~ßth of,the fiah.

3~2 Longt~. und aga at maturity in tho spocimons cuught off South
Goorg~a

Tho characters usod as critoria 1'01.' maturity woro oocyto diamotor
, ,

and, rolativo gonndnl woight (woight 01' gonnds as a porcontago 01'. "

the, qody weight) 1'01.' fomalos and relative gonadal woigbt for malos~

Clear aigns 01' ovarian maturity ware founel in nono 01' tho fomalos
with longths ,01' 56 cm 01.' below 01.' aged Dovon years 01.' less~ T~o

relntivo' 'gonadal woight was always loss than unitYt und tho~ ~.9,,9yt~

diameter VIaS always bolow 1 ,mm~ Thoso animals munt bo regard9d as
, f' ' •

juvonilosq ::.

In tho lODsth rango f~'om 57 to 61 cm, 17 % of tho fomo.los showod
a clour incroaso in rolativo goundnl woight und an incroaso in.
oocyto di~motor; Tho'prop~rtiQnoffomales ~ithdevelopinBr.gOnnds
increa06d ~o 77 % in tho. al1imar.I.s,.:.which wore 6~ to 64 cm,long'~ All

'femaloo which 'were 65 cm long 01.' more:,showod clear SißDO' 01' ab: ",
, . (~l > , ~ t . .

least u,', ?or"tain dOGroo 01' gonndnl dovolopmont.

A oimilar patrtern omergod when tho rolationship betwoon mntura-
'. . \ . ,

tionand ago wan conoidorod o' Whoroas no c10ar signs of maturity
I

wore fOlUld in o.ny of tha famulos ag?d ? 'yoars, uno bol\W1I mora 01.','

, loss pronolUlcod signs 'of ova~ian ~ov.alopmont waro evid~nt in LiD %
01' tho B-yonr-old" ll8 % 01' tho '9-;y-ou~'-t?,l<l.t 68 % 01' tho 1o-yoa~01(r,

und all of tho 11-yoar-old und oldol', i·omn.lon~

The rolative ßonndl1l woighti in fomalc::.:: VJith clonrly dovoloping
ovarien varied bütween 1.0 und '8.3 ~~, und tho oocyte diametor .
in thoso animal.s was 1 .. ~ ~ L~ mm. '1'hooo substantial diff'orencos
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,;" " .' ;, foune], w1thi:n. th()' different lonsth arid. yeaJr .cilia.ssos are. probab ly'
'",' • t j~-~~.,:<",""'f·:·-.r:\~:'T~;q·q:"~P~l" "t">l r " I~~"(l <.'.-~'rr~·'<I·,~c;',::·,:·c~ r;'(:j:~/·')LJ(~~~~Ll .
,I, , '. 'duo to ,the':fish"poing'in a prespawni!lß' sta:te't' astate' in which

.·J:~'.1 ~~tli~JGonEi(i'~(aX:O)"'liot; ·dt'.lthei':~.~m~~ 8t·ag~,"gf·)~~t'tlrityc'·iii~~(tir:'~dUlt.
',j,_ 'y' ." ,,-c,.,: ..~.~." ~ .. "'.: _ .r·~~ ~')""'1r\'~ ·r,'-··,{·J"· .... ; .. ".;. ~, .,' ".,- .. : ," .it
~j, :~'-:;' ;' .iid'ivid!uals:'~r.1.J.l.J:J.> D~:~b ..", .. _: ..J~'I .. i.l",.~· l"i;..~.::.tJ.JI.~ ,.},~ .. !", \'~ .",-:'i ,,~.\ ';'.r ...

)(;':"';;'1 ",\~J .' ',;', ·.·.::.Ü;\~7~1Oüti/~;\.<jif .';':. ,i,'" ,·.:L;"" . q!'..", C'" ·:,,;!.,i :'.:.' f, .

:~\", '. '. Becaune .. ~h:e, an~nu:.ls were, stil~ in:~tho),prospawnillg·· ,stuto::',and the.
. 1 . , ,. ~ < 't. - , ' .' • ," ..- '" " ' • '.' ' i
, '.1,"" . gona~s~e"orio:.e: the adlÜts were relativoly l1.!l<:'teveloped it was not

,:'t;'(i '.' p,~~s.,~~~:~,f:,o.:~Eit°L~~~:~~f:r~:r:'~~~~ia~~.!Et;t~.~~e!l,ä~\F,~.nj}e:)~d l:l~,~lt
ii.:' .. " malesCi.Tho ~weight ofthe gonads varied betwoon less, thon one

" '.\ .' ""\." ._ • ..' :: ,-. .' '. "., ,.'.- ... i """ ,. " '\

,\;.' gram and '12 ,g.:'
, " J (';1 :\ i'! \ ! :;;':: ~)~';0' . ::~ :qy:\: ~,;):j:-'1.r:,n;,' : ,';:1 ' ..i.::i:;) ~) .,"," : j'; :,':'.': •• ;: • ..: 1.' l':: ':t :,\ \.:! I': ,

: 'j A:,~ ..:'Th~~t::'?~~~'~~4~h:mG'i~~~~~\~~:~:'~t~~~,~;;:~l~·.::i~r;'~h:~'~ei:::rv•.
\ , ~_~ ;:" 't' ">: 1'i".....~ <; ~.\ ' ;;,:.,.:'~ ';,;' ;" :J.l~ f.JJ,nJ {r (1 ''..... \i:" 'l.' ).--,_t ...~ ,~ . ~:" ~ ,I ,', ~",:, - ~ - ""'1 t: j. f, ';",~;".:'~ \, '," -""",t.': l: ";.,. . ,,'., ., -.. ',

"'; of the 'to'st'es was less than 00'5 % of the body weight in all malos.
,>; of(~B:,cm\.(;rl~lossJ:in}lengthaneL.5 yeara[~r"lo~ss 1rf'8.go·;' 'fu:J 20 ~~ o:f

. 1\::;i1.;: ?';tho.~maios;~:i.~hta:Tiength'~b~;~l.9).c.i50: cm:it::wUs )greater:~tiian:,o~'5, "
.... ~. ).()I:~ i,,,and:,it yi~s'Lbetween 0~·5[aD.iL,1~'Ö in 67, % öf the·m~los'·;from:51 to'.

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

,,:,:' '»)·,·52, cm,J'7?,~%.1from 153 ;to 5l lJcm and 80:% from 55 to 57'cm~' .,'
'>: ""1'/';''': ',' .... .:~'~'.' ", .'. : .,,' :: ,.:,.; .

'.'.' \', "I Rolntivo gonadnlwoiGht was betwoonO.5 ·.and 1~0 % in 25 % of. tho
. ",:-." ...: 6-yoar-old ~'J30 %,af, the 7-yriar-~ld. 80 %of .. ~he 8-yea:r--ölu» '7.5 r~ ,

. . ; of. tho <'g':'yoo:r:.old nnd 100% of the 1o-yenr-:.oldmal.oa'~;~t ls',,\
'niimpossi:tJlo to·'"stato. whothor all malos with a "relative' gonado.l .

. , woicht grautet- than 0~'5 .% uctually achievo. spa\KminG' matur~ty in
tho ,samo yoar~This quention cau only be. ansVJel.'od with 0ert'uints' '.
by studios :por:i;ormod uurlng the spavrr\ing :":~Janon~ . . ...•

"' .. ',

.' .

. 3.3 Oorrolation botwoen lonGth anu woicht

Fig'~ 5 nhowshaw tho 'monn woight ~:r tho' :flah CUllcht oi;!: Bauch
Goorgia varies' with tho longth. '.rho 't~/O"soxo:J 'do not dlf..Eor
cleurly in this ro'sp~ct•. Tha •loncth~woißht rülutiionship' in.
O:h'"P!,'oosed ,by tho oquation' :
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~~hiG oquotion l'>oproducos tho rola~i,onship

botl.;or tlWll Glw:r. civon ?y ßVE:RSON (197;1)
from DUBROVS1CAYA and liUUG~OV (1969)~

,
found il.:. OlU' statdies

on tho bo.oin oi':·,!'osuJJjß

•

:B'inull;y, rJO 'wust stai;o tImt initial rosultß fram studiüs on

g)lnrr~~3(;ü.ili?JF~1.u.fL[5..LUm~r:i;,'php...o~Sl.co w~.lsonj; und ~..~~t92s...2..i~~_e.:r:QE'::'
·torus nhow 'bhut 'tho mo tjhou descr~bod in-this paper, f\)Z' Güt01:;:linblg,

tho t.ge ean alno bo usod für other' spe~ieD of ice fish~
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BUrning of otoliths, u teclmiquo
tor'aga determination of soles und

, othel.' fishes

, J ~ Cons~' g,2 (1961~j,· "~t' s~ 73-8'1

Technochimi~eskaja charaktoristika
i pis~evoe ispal' zovanio r;yb morja ,,'

\ '. .

skotija

TrudyvNIRO §§ (1969), s~ 311-317

~fha '1'iving reoout'cos 01' tho sout;h0l'n
Qcean

FAO, Southorn Ocoan Fißhorios Survey
Programme, nomo 1977

A contribution to 'tho syrrGGmatics

and 'biology of Cbnonlchtl~yid fishos
from' SOlrth GOo'rgJ.a

Nytt. Mag. Zool., OBlo 3. (1955),
S~'79-93

..
[.

'6 •• "

~ .•
Fecundity und. reproductivo biology

of icofish (Chaonichtl~idao), fiah
of the :family MllI'Uenolupitlao and

dragonfiuh (Bat1Wd raconi<lae) of tho
Scotia Se~ (Alltarctica)

J. Ieh:t;h,'/ol., .:1J. (1973) 2", S. 201l-215
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