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Abstract

Females of the North Atlantic argentine (Argentina silus) from
the ~eykjanes R:1dge ar'ea become mature at length 34-39' cm. Yolk
ovicells diameter is up to 2500 ro, after the yolk hydration pe
riod i t reaches ·;500J'm. Vit~ilogen'esis"1s 8synchronous. Spaw~ing

'has a two"batch pattern. Individual.;fecundity is from 16 'x '10; to
36 x 1b3 eggs.·· .

Introduction .

The Atlantic argentine is distributed in temperate waters of the
Atlantic Ocean.· In European waters:'it i8 distributed. from Ireland
and' Skagerrakalong the' Norwegia'n c'o'a~:tr an'd aro~d .Icel~nd, but
especially'riumerous it 1s off the. southern and southwestern coasts
of Ieeland (Magnusson, 1981).

. .

There is no direct fishery for this species, it i8 captured only
as a by-catch. From 1977·to 1981 the by-catch of argentine increa
sed from 250 t to ·9000 t due to intensification of fishery for
other species (Johansen, Monstad, 1982). Under such conditions
it is important to estimate the size of stock and reqruitment.

Information on propagation of argentina is scant and fragmentary •
It is known from literary sources that femele argentina from dif- .
ferent areas of the Norwegi~n S~a become mature at the length of
body 33-38 c.m. ,Propagation takes place from March till S~ptember.

Fecundity varies fr~m 6 x.103 to 50,x 103 eggs (Borodulina, 1964;
Keysler, 196~; Johansen',' Monstad,' 1982). Vie fa'11ed to fo~ii'd .
papers describing gametogenesis and's~xu8l cycle of argentina.
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~rhe present paper describes some results:of studies of ovicells
sroTIth and development. On the basis of ~omparison of histological
structure end macroscopic picture of gon~ds some stages of sexual

I .

cycle, nature of spawning and formation of fecundity are considered.

Materials and methods

Observation and data collection wascarried out during the R/V
"PINRO tl cruise in the second half of May,1988.Altogether 280 fe
males were biologically ~ampled, most of ;them were from the Reykja
ness Ridge area (63°N 25°W).

During the field sampling fish length and weight and also eggs
; .

weight were measured. Maturity stage of s~xual glands was estimated
using a 6-division maturity scale (Sakun,; Butskaya, 1963).

For histological analysis pieces cut fro~ various parts of an ovary
were fixed in Bouin's fluid. Histological;~reatmentwas ca~ried

out according to traditional methods: setting into alcohol of inc-,
reasing concentrations, paraffin xylol, laying into paraffin. Sec-
tions of 6-7~m thickwere stained with i~on h~matoxylin accor~ing to
Heidenhein (Roskin, Levinson, 1956). ;

Diameter of eggs and fecundity were estimated by formalin fixations.
Fecundity was estimated by three portions1öf eggs (about 15 grams
each) taken from the frontal, central and\caudal parts of the ovary.
Eggs with diameter over 1.5 mm were taken:into account.

, '

Results

Catches of argentina taken from depths of\300-4OO m brought fish
wi th length from 23 to 39 cm. S~x ratiö '(males/females) was 1:1.• 4;.
Maturity coefficient varied from 0.35 to 1.24%. Ovaries'were of

. . .", j . '

milk-whi te colour. Whi te eggs (diameter 0~5-0.8.}fm) were visible
througha semi-translucent membrane.

,.
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•A histological analysis showed that the ovaries contained a ·set of

sexual cells - oogonia and oocytes oftheprotoplasmatic growth pe-
. t. ." . J

riod. The older generation of ovicells was in the vacuolization
phase:' in oocytes of 350~500~m in diamet~r sm~~l vacuo~e8 were. ob-
served in the peripherical zone; these v~cuoles will'form the corti-
cal layer somewhat later. More later the circumnuclearzone will be
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3.

vacuolized. The contc~t of vacuoles ~as, probably, of lipoid na
ture, and ~t was washed out in the process of preparations' treat
ment. Until the end of the phase ovicello diameter ranged from
700 to 800,~m (Fig.1). By theseindicstions the ovaries may be
related to the second stage of developmant.

Catches of areentine et depths'500-650 m brought fish of 34-51 cm
longe Ovariee of most fioh contained maturing eggs. ,The majority
of females were prespawn~rs (stages IV, IV-V), partially spent or
spent (stages VI-IV, \TI) fishes were also found (Table 1).

. "..

In prespa~ing females ovaries ,occup~ed almost the ,whoIe body ea
vity. Eggs of various size whieh made ovaries to look mosaie were
seen through the extended membrane. Yellow-pale ovieells (diameter
from 1000 to 2500 pm) and aemi-translucent greyish' eggs (diameter
2700-3500.j\lm) wore clearly pronounced. Maturity ,coeffieient varied
from 6.8 to 21.6%.

Table 1. Ratio of female argentine st various stages of maturity

Number of Matu~ity stages
fish III 1:V' . - 1V-V VI-IV ~ VI

-';:';;;;~~--_:_---";;;";'---- .....::;;.;;......;;.------;;;....;;;..;..----..;..:;;.----
180 4.6 78. C '10.2 5.8 1 .4

---------- ......-------------..-._--------------
In majori ty of mai,ul'.ing femoles the proeess of aeeumuletion of
nutri tious substances (yolk gl'unules end drops of fat) was elose
to completion (Fig.2). Vitellogenesis was asynelll~onous. Dianeterse of yolk oeeytes varied from 1000 to 2500 Jvim, those after hydration
- 3500 j1m. Besides ovicell S of t.rophoplasmatic growth period the
ovaries eontained oogonia and oocytes of the previtellogenesis
period.

,
1

Thc resul-tc of InPCS :ncf.\ouremcnts of ~rolk ovicells diameter are
presented on Fig.). Two groups of ovicells are revealed: those of
size from 1.9 to 2.5 rrM were ooeytes of the intensive trophoplas
matie growth phase', e.nd from 2.7 to 3.5 mm in size were oocytes
of the hydration ~h~n0) A G~al1~r 8~ount cf oocytes from interme
diate size grcups tostifies to the intermitt~nt-asynehronoustype
of vitellogenesis. Thecharacter of Ilsynchronity allows us tn sup

pose a tMl-bn"tch type of ~pawning. B':lth size groups of yolk ovicells
are identified with portions of ovulated eggs (Table 2).
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Table 2. Size'and percentage of formed batehes of eggs in

female argentine prespawne~s

Fish : ,Maturity :Mean dia-: Mean dia-:
;

)Iumber of ovieells
length, : eoeffi- :meter of meter of .· . ··em' : : eient :ovieells · ovicells in bateh 1~ in bateh. 2 ~·· :in batch · in batch : % %• · pe • pe· :1, mm · 2, nun .. ·· · O.

I

•
44.6 20.6 3.2 2.2 9480 46.5 10800 53.5
45.0 14.3 2.7 2.2 ;11550 58.9 7900 41.1

After spawning of the first bateh of egg~ the ovaries looked al
most the 'same. The maturity coeffieient remained relatively high,
from 5.5 to 15.9%. The ovaries ,contained: yolk ovieells diameters
of whieh were from 1.8 to 2.4 mm '(Fig.3)~ Remaining follieles of
ovulo~ed ovicel~s, ooeytes of the intens~ve trophoplasmatic.growth
phase, oogonia and oocytes of the protoplasmatic erowth period -
a reserve,for sexual cells - were observ~d on histological sections
ofovicells (Fig.4)~

After the ovaries had been completely fr~e of eggs their volume
reduced, the membrane became wrinkled,' the colour of ovaries was
reddish because of multiple haemorrhages~ Ovary cavities were fil
led with mucus, blood, remaining single not extruded semi-translu
cent eggs, empty folJ.icuJar membranes, oogonia, oocytes of the
protoplasmatic growth period and vacuoli~ation phase (Fig.5).

(

At estimating fecunrli ty the total mimber: of yolk ovicells in ova-
ries at maturi ty stages III, IV, IY-Y Olld VI-IV was regarded as,
ovarial cells (TabIo 3). The results showed that individual fecun-
dity in fernales of 41-49 cm long was fro~ 16 to 36 thousand eggs.
IJike in most fish species fecundi ty increases with the '''increase
of the fish length anel v:ej.ght. In females at maturi ty stage VI-IV
thc resulting fieuroe turned out to be lower. Thus, ta obtain re
prcsentative data it i8 recorr~ended to c~llect materials on fecun
di ty. of. arr;entine fram the Reykjanes Ridge' area si,nce Ha;y, when

,
maturing ovicells· are completing the trophoplasIr'ai:ie growth period.
The diameter of egge considered ehould b~ not less than 1.5 mm~.
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Conclusion

Female argentine from the Reykjanes Ridge area cau~lt in the second
half of May judging by their sexual glands state may be divided into
2 groups: fish of 23-29cm long (immature) the ovaries of which did
not contain yolk oVicells, and those of 34-51 cm long which had ma
turing gonads. The latter ware prespawning, partially spent end
spent •

Individual fecundity in females of 4O~49 cm long was from 16 thou
sand to 36 thousand eggs.
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Table 3. Individual fecundity of argentine from the

Reykjanes Ridge area

------------------------------------
Ho. :Body: Body:Ovary :Maturi':'Maturity I/Ican*": Mean :Total num
of :lengtt wt, :weight: t:l :coeffi-: cliameter:number of:ber of yolk
fish: g : g : g :stage :cient, :of yolk :ovicells :ovicells in

: : : : : % : ovicells:in a por-:an ovar),
· • · • • .' ·t' '. ('000• • • • • ' • l mm • ~on we~,:,.

: : : : : :' : ghe d t pe:

•

•

------------------~---------~-------.
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16.140
18.090
20.960
21.120
20.050
19.670
19.600
18.860
22.250
19.450
21.150
20.800
24.130

, 21.710
22.860
35.790
27.160
26.730
27.490
27.190

3410
2635
3572
4950
2593
1203
2723
2439
3062
1907
2074
'1783
2531
2215
2415
3158
2420
3287
2545
2525

2,0
2,1

.2,0
,,1,8
2 4, ,
3,2
2,1
2,3

,2,1
'2 7, ,
;2,5
2,9
2,3
'2,3
.2,6
2,3
2,4
2,1
2,2
2,2

790
920
970
990

1040
1190
1000
1015
1000
1070
1045
1070
1090
1090
1170
1180
1228
1254
1320
1390

41
·43
43
44
44
44
45
45
45
45
46
46
46
47
47
47
47
47
48
49

71 ill 9,0
103 IY 11,2
88 ill 9,1

64 ill 6,5
116 IY 11,2
245 IY~ 20,6
108 IY 10,8
116 IY 11,4
109 IY 10,9
153 IY-Y 14,3
153 IY 14,6
175 1Y-Y 16,4
143 IY 13,1
147 IY 13,5
142 1Y 12,1
170 IY 14,4
168 IY 13,7
122 IY 9,7
162 IY 12,3
161 IY 11,6
Partially spent females

21. 40 670 52 YI-IY 7,8 2,2 2255 7.820
22. 43 830 48 YI-IY 5,8 2,2 1835 5.870'
23. 43 858 87 Y1-1Y 10,1 2,5 1552 9.000
24. 43 920 146 YI-1Y 15,9 2,9 1287 12.530
25. 44 970 68 Y1-IY 7,0 2,2 2240 10.150
26. 44 965 83 Y1-1Y 8,6 2,2 2430 13.450
27. 46 1010 55 Y1-1Y 5,5 ~,2 2151 7.890
28. 47 1180 117 YI-IY 9,9 2,6 1478 11.630
29. 48 1250 112 YI-IY 9,0 2,5 1650 12.320
30. 49 1260 115 YI-IY 9,1 2,3 2233 17.120

* Mean diameter cstinated in 100 ovicells of senior generation

I.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

. 13.
14.
15.
16.
17.
18.
19.
20.
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Fig.1. Vacuolization of cyto
plasm in ovicells of argentine.
Oe. 7 J_, _ens oS x.
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1"'ig.2. AccumuJa' ion of nut.r.L
tious substances: granules of
yolk and drops of fat.
Oe. 7 x, lens 20 x •
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Q - IV

Length composition of yolk ovicells
fit v81'ioU8 8tages of maturation
_..u .... I~.:c;.t1.ll~. r·ocff. ~l:;./i% Q - IV-V

Mat.eoeff. 13.7%'

in argentine

mat.coeff .14.?ß~
mate coef .20.6;r.:,

Q - VI-IV I;rlat" coeff. S's5~~
Mat. coeff.7.8%



Fig.4. Ovary of argentine at
maturity stage VI-IV. Senior
oocytes are in the intensive
trophoplasmatic growth phase.
Oe. 5 x, lens 3.5 x.

8.

Fig.5. Ovary of argentine et
maturity stage VI. Residual
follicles are in the centre.
Oe. 7 x, lens 8 x.
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