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A methed of determining the age ol the =26 Ligh Chacnocephalus

aceratus Lonnberg is deceribeda. Investigations on Lishes of

differont length and comparisen with the lengih distribution
curve shows that the age can he determined from the Tirst f£in
rays of the pelvic Lin

In South Georgla the utaun annual growbh 1 aboul 6.7 cn for wales
up to four yoavs aud females up to oi X years, Females achicve
maturity at age 6§ Lo 11 years and wales at age 6 Lo 10 years. AL
maturation the leungth of the lfenales is 597 o 65 - and chat of
males 1is 49't0 57 cm, - '

1. Introduction

Dc:sy—i.te the iwmportance ol the ice Lish (Chacnlchilyidace) for com-.
wercial Tisheries little Las beon publiched hithervbo peoparding

age, growth and age at naturibty, to gome c.icnt this is due Lo
methodological dilfl snltios in dewermining Ghe age when studying
“ovles of bhe ©ishs the ice Uish hag no scules, ond the otoliths
ol be brokoo, ground and bural o deterwine Whe age. Since they
;a_;.'._ very canll and feaglle bhis ds o ditficull and lc;ng;tl?xy procedure
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Neuer Stempel


\?Sand scnrcely suitable for routine: purpouog. Burthermore, the -
L structure aro difflcult to xnterprobn | '

f>The otudies dQuerbed here werea periormed on Chaenocephalu acer- o
';abus Lonnhers because sufficiont fishes of dliferent ages belonglnp
tqvthis,gpecleu wero available. ‘

'fOLSEN‘(1955) performed age determinations on Ch. aceratus using
ﬂf_exclnsivelyimaturo snimals aged 9 to 17 years. The mean lengths
~O£:th6 fomales in the different year classes varied betweon 57 . o
~ and 65'cm;*the males varying between 50 and 55 cm in length. There
1sfwas no. dlscernible correlation botween age and length, No
1nfomation i..) avallable regarding length and age at mdturity. : ‘- |

VOLbLN usad otoliths to detormine the age. However, the fact that
. the agesvof 18 out of 52 animals could not be determined indicates
~that methodolopgical ditficulties werc encountered, - o

During our studies tho cross section of tho‘fipsb‘fin rays of
the polvic f£in proved suitable for determining the age, A Lew-
Qtoliths ware also used Tor comparison purposes;

2. Material and methods

Tho material used in our studles was caught between 30 December
1977 and 25 February 1978 in the arca of South Georgia.. ;

Tho lengths of 1 084 animals wore measured, and 497 samplos.wcre
slaughtered for iturther study. TFish longth was wmeaswred from the
tip of tho mouth to the and of the Lail fin, The following para-
moters were detornined in addition to length in ths slaughtie1nd

sampless woight, sox, woight of gonads, dLameLcr off OObthg,
stomach contont and fullness of stomachs Fin rays and otoliths
woro taken Lrom 335 specimens,; placed in-papor bags and dried-
for age dolbio roinabion,



The age was determined ashore. This was don: ing the
surface of the cut situated near the basis o ray and
studying it uhder a dissecting microscope (magniffication 4,

12,5 x oculap) after moistening it with 96 % alcbhol, Illumination
was from the 'side, the lamp being shaded so thet ‘only thé topmost
portion of the ray with a width of about 1 mm was illuminated,

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

The otoliths were ground down to the middle and burnt (CHRISTENSEN
1964) . They were also inspected under a dissecting microscope
(magnification 4, 12,5 x occular) after being moistenéd: with 96 %
alcohol, Illumination was oblique from above,

3¢ Results

3¢1 Age determination by means of fin rays

iscernible

Opaque and hyaline zoi.cs were more or less clearly (
in all cases (Fige 1)o :

Pigs 1 Ground cross section through the first ray of the pelvic
fin from a female Chaenocephalus aceratus, Length: 49 cm,
aget 6 years
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It also bacamo 0v1dent that fluh length and number of rlngsifff;f »
are . clearly relatod S0 that age groups can be dlot;nbuiuhed.,i.

Pig¢ 2 shows how the mean length varles W1th age group. Bacau e
no. d;stlnct changeu in the mean lengths of the dlffexenh abe

_ BTOuUps WoXe obsarved during the studles, the valuou obta;ned

ﬁ’throuohout the utudy have been un1ted.11- Lo

There is no- appr001ahle dlfference between malos and famaleo 1n

“‘torms of growth rate until age group 4. The - dlfferenCu reporde

earllcr by OLSEN becomes apparant in. older age BToups, Mean ¢n~1 "
nual growth Tanges between J«3 and 8.5 cm,. w;hh a mean of 6,7 co
up to age grouP 4 in the males and age group 6 in tha femalau,” o

.The diiieronce betwean the sexes is also clearly reflocted in ' ‘ .
the length distribution of the specimens caught‘off South Georbla o
(Pi . 3). It is also conSpicuoua that the first puakd ofl thag.

. curve coincide exactly with the mean lengths in the firut age '

aroups, a fact which uupportu nhe v;ew that the rinGu redlly are
annual mngs° ’ ' ‘

Tha sccond quegtlon to he cldrxfled wag' thab of the aotual ape “'
of tho i‘:mh° The youngest uPOCimGDS who 36 Iln rays wera utudlod
wero botwoen 15 and 17 cm long and had only one hyallne zone at
the outside edgo (year class J). The mallost youn& fish wela ‘ -
74 « 84 um long and wero caughc off ouhh 0001g¢a in Pehruir" 'ﬁ‘.f:

Chy aceratus spawns in the &ocond half of Maroh and 1n April ‘

(CLSEN 1955, PHRIITTIN 19%3). According to PLRMITIN, the eggs

~dovelop until the nexb sumsor, and young Tish aged 3 ~ 4. months -

ardd with a length of 65 —~ 4105 mn (age group.O)'wdre‘caught;in
tho subscquent antarctic aubumn, In view of this it caw ho
asnwged that the Lish In age group 1 aro actuully one yoarn o*d

cand that Lthoe ago groups therefore corroespond Lo the apc in JO&P



| Inséeofion of tho otoliilks brotght no satisfactory results, No'

clear correlation could b3 eostablished between the visible ring
structures. and tho.number,f discernible rings in the fin raysae

Thore was‘qlso no clear:rel..tionship between the number of rings
and the length of. the fish.

3 2 Length and age at maturlty in the op001mens caught off South
Georgla ’

The characters used aS‘critoria for maturity were oocyte diametor
and rolatlve gonadal welight (welght of gonads as a percentago of
he body welght) for fomales and relative gonadal woight for maleso'

Llear gigns of ovarian mqturlty woere found in none of the femalou
with lengths of 56 cm or below or aged seven years or les Se Tho .
relative gonadal welght was always less than unlty, and the:pocyte
diometer was always below mm. These animals muut bo regardgd as
‘Juveniles, b ! ' “

In the longth fange from 57 to 61 cmy 17 % of theo fomales showad
a clear incroase in rolative gonadal weight and an inéroase in .
oocyto dlameter. The proportion of fomales with developing bonads
increased to 77 % in the animals. whlch were 62 to 64 cm long, All
‘females Wthh were 65 cm long or more: showed clear signs of a%

© least a cortaln degroe of gonadal developmont« - ;

A 81m11ar pdttern omerged when the relationshlp hetwaen m&tura~
tion dnd age was conulderedo Wheroaq no clear 31gng of maturity
wore found in any of the femalos aged 7 years and hel)w, more or
less pronouncod signs of ovarian davelopment woroe evident in 40 %
of tho B~ycar-old, 48 % of tho- 9=-yoar-0ld, 68 A of the 10ﬁyear~old ifd
and all of the 11~year—old and older iemales.

The_rolatxva gonadal welght in females with clearly devoloplng f;f;fi‘
ovaries varied betwcen 1,0 and 8,3 %, and the oocyte diametor - -
in those animals was 1 ees 4 mm, These substantial differencos = .
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"} found wi*hin'tho dlfferenﬁ 1ength and year classeg‘are probably
sfdua to the fish boing in a prappawnina &tabe,'a ¢tate in.whlch
'“ﬁfthe gonads are ngt At the same stage of maturity even 1n adult

t‘l“iv—x,_}ii i’_g;-i”‘;"”J" !k

F-Because the animals were stlll in the presPawnlng ut&tﬁ and the
'gonads even of the adults were relatively undeveloped it ‘was ‘not
possible to clearly differentiate betwoen duvenile and adult

) .j” males, The welght of the gonads varied between 1608 than one
| l;.‘-\;:j‘f gram ahd 12. ge. : ‘
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| Eplargoment of thevgonads relative to the body welght wau»ohservea
H \in nizlle‘g g}{grh 48 9311“’119{1‘{;Land more, than 5 years; old.  The weight @
iy f;of the' tostes was less than 0.5 % of the body weight 1n all males
: ,of 48- cm or;less in, 1ength and 5: years or loss in" age; In''20 4 % of
_the. malou Wiﬁhz& length of: 49x~f50 cm it was greater: “than 0.5, .
and 1t was ‘between 0.5 and e O in- 67 % of the’ ‘males: from 51 to

SURATAS ;52 0my’ 70:%  2rom 53 o S4icn and B3'% £rom 55 to 57 oni

‘ .*’ Relative gonadal weight was betweon 0.5 and 190 % in 25 % of. bhe o
6~yoar—old, 30 % .of the 7~year~old, 80 % of the 8~year—old, 75 %
e . of .the’ 9~year~old and 100 % of the ﬂoﬁyearwold mﬂleq. It is%
¢;¢, ‘ imp0951blo to state. whothor all males with a 'relative gonadal
' welpht groater than 0.5 % actually achlevo “spawming maturlty in
- the .same year.. This queution can only be- answered with wertalnty '
by studiou parformod dur;ng the gpawnlng M;aaono \

V‘ f3:3:Corre1aﬁibn bétween‘lenghh ahd weigﬁt.

Plgg 5 showa how the ‘mean w01bht of the fluh baught otf South

S Goorgld varles with the length. The two sexos Ao not dlfter
clearly in this rospect. Tho 1cngth-wo¢ght rolubionuhlp 1 4
oexprossed . by tho oqudtlon " ,

: Y -~ e
W 61&.5;3: 1077 x 1799,
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This equation roproduccs the rclationship found in qux studics
boetbor thun Ghat given by BEVERSON (1977) on the basis of -rosults
from DUBROVSKAYA and MAKAROV (1969). - I

Finally, wo must stato that initial results from studics on
GHamsycephalus gunneari, Chasnodraco wilsoni and Bagotoneis hacrone<'
- Gierus show that the webhod described in this paper for detoraining

the sge can algso be used for other species of ice fisk.
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‘Length distribution of (Jhaenogephu(uq aceratus (c:xuunt off

v
South Georgia from December 1977 to February 1974

a—males and fP[")G[@S, N =1064
b-females n ~737;
c—-males  n=17:
The percmtu( x for pmales and males (bandce) are related
fo the sum 6f h+o ~
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Figs

Length —weight relationship of' the specimens”cough’c

off South Georgia  o- females
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