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Abses tract

The paper gives o description of waivercal mivburity
gcale for the coimercially impo®tont species of squids. This
8ix ~ grade scale was gubstanticted by moturity andryais
of the Iollowing spccioey of squids Loligo peidei, L. vulgaria,
Illex ilice:brosus, I. crgentinus, Todaropsis eblunag, Yo=
durodes augeleasis, P Lilippovae, Cmmastrophes ﬁvrtrmmi,
Sthenotouthis pteropus, iortiadia hyadesi, Lycoteuthis dindoma
md Abr-liopsis gilehrinti . '

The ruourts ol the [ilex illecobrosus rotuedty molysis
and she feeundity ol tvo fumnlos of this upeedcs are nlao
presentad. Results of the maturity onalycis of othor specins
meationed will bo punlished latoer, with resulty of histolo-
pical findidgs.

The fecundity of females of Illex illccebrosus wvonged
from 31.1 to 83,1 thousmnd cgps, deponding on the method
uaed,

I¥. was rownd thac the poriod of scxual igburity of Illex

considerably varics betweon stocks and/or years.

Intr cduetion

Tho waturity cawlysis is the dlaport. nt Lictor in squid

population rescarch. The rosults of such an mulynis may
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have muny different applications, .8 wos shown by I'ields
/19657, Summers /1368, 1971/, lMercor /1973, 1973/, liercer
and PMmior /13147, Povlinder /1974/ and Holme /19747,

The maturity scale /MS/ fox the sgquids appeared consider=
ably later than that for fishea. The first papors on thia -
subject were published by Tinbergen and'Verwey /1945/,
Mangold-Wirz /1963/, Castellanos /1964/ and others,

Most of thesé papers treated squid ecology very widely, the
H5 itself having been only a small part of the whola. Papers,
concerned only with the WS appeared much later., It Beems,
however, that the use of the results of Hayashi 71970/,

Vowk /1972/, Hercer /1973/ and Durward et al, /1378/ is
restricted Yo particular speecies of squids. Filippova /1972/
and Burukovsky et al. /1977/ made tho first attempts to worlk
out a universal maturity scale for the squids,

It is believed that the MS presented here is useful for
the commerbially important spacies of aquids. This category
of squids was defined elsewhere /Tipiiski, 1977/.

" HMaterial and Methods

The 15, described herc, was worked out in the Yeors 1972-
=1974 and tested in the field in the yoars 1973-1973 for tho
following species of squidas /number of specimena malysed is
flven in narentheses/: lolige peolei /1,345/, T. vulgoris 439/,
Illex illecebrosus /9,889/, I. argentinus /267/, Todaropsis
eblanae /13/, Todarodes ungolensis wmad T. filippovae /156/,
Ommastrephes bartrami /116/, Sthenoteuthis nteropus /207/,
Mortialia hyadesi /37/, Tycoteuthis diadoma /2%4/ ond Abral-
iopeis gilchristi /100/,

Descriptiops of the reproduotivg systems of the Toligo opales-

cene, L. edulis, Sepioteuthis seploides, Dorybewthis singa-
lensis and StHenotouthis oulaniensls were also considored
/Pields, 1965; Zuev, 1971/.

Thc.materiul wis mostly analysed fresh, but also thawed .mnd
from 4% formalin or 704 ethyl alcohol,
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Each squid was measured to the neorest mm /DML was wsced
as a standard/ and weighed to the noares$t sram, The nidauentul
glands of the females as well as the hectocotylus and beth
orma IV of the males were measured to the nocarcst ma,

Wlie measuiaments, counts, rclative proportione /indexes/ of
the various purts of the reproductivalayatem were oumltted,
however, in tho deseriptionsd of the maturity stages, Inste:d,
the develoimental sequence was selected from caoch somvle: thia
covered both growth and maturity of specimens, The Mdiscrete!
changes in each series was morphologically deseribed, Chousea
which occuread in different s.,ecles were taken into account
for the description of maturity stages.

The gonads ond other parts of the reproductive system of
males and fomales of various species were preserved in 4
forwalin, 70,5 ethyl alcohol or Bouln solution for histological
studies, The results of these studies and the rosults of
naturity classificationa /other then for Illex illeccbrosus,’
will be published separately. ‘

The methode used to estimate the fecundity of the Illex
illecchrosus were mainly ndopted from MacGregor/1957/. The
volwnetric method was also used for comparison. Routine
naturity analyses usually contained more than 100 specimcns,

rmindonly selected from cach oateh.

Terminology

1. The spermatophoric complex is the morphological unit

which contains: the vas deferens, spermatophoric organ,
gpermatophoric duect, Needham’s sac snd "penis". The term

itself was previously used by Roper /1966, p. 29/;

2+ An oviduct meandexr is identical with the "internal
membranous ovlduct" as in the paper by Fields /1965/,
but here the use of the' term is restricted to immature
squids /etages II - III/;

3. The testis structwre is the morphologicsl feature which

could be seen on the surface of the testis of maturing

and mature specimens /swages IV - V/.
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Introductory notes

1,

3

The morphoiogy and developmental pattern of the reproduct-

ive system differs greatly for differcnt specles of squids,
a8 was shown during the testing proccdure. It secms evident
that the testing procedure for only 12 speecies of gquid

is insufficient %o ensure the universal application of

the MS described balow,

It was found that the NS presonted here applies mainly

' to fresh squid, The differences between stapes III ond IV

" of the squide preserved for & long time in formalin,

and stages V - VI of all squids /except fresh/ in parti-
cular, were hardly noticeable.
After considerable Iielq experience thﬁ use of a morphol=~
oglical "habitus" of & given stage instoad of the numerical
varameters was preferred., The latter differ pgreatly for
the various species of aquids, and the collection of these
data is falrly time-censunming.
Description of the maturlty stases

The ma¥urity stages of squids are deseribed in Table 2 and
illustrated in Fig. 3. The key-words for identification

of "discrete" changee in the developmental saequence are

in Table 1.

Fecundity of Tllex ;llecebfosua females

Tho fecundity'of two Illex illecebrosus fomales wis cnnlyscd,
The results are shown in. iable 3,

The rasults of volumetrie mnulysos were completely difforent,
1.0, 82,500 and 83,100, respectively. These results wvar: con-

sldered as highly biased becausc of the differences in the
sedimentation rate between lar;e and sumall eg;s /Crosslond,

1977/

The results of maturity classifieations of Illoex iilecebrosus

in the vears 1973=-1977.

The results of maturity clacsifications of Illsx illecebrosus

are shown in Tubles 4=29,
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Spermatophoric complex appears }
/if at all/ as transparent or

translucent spot. The testls is
transparent, membrancus.

Table 1. The key-words for identification of the maturity stages.

Stoge number Males Females

1 Spermatophoric Nidamental glands
comnlax an o whole a8 transvarent string.
unit, "spot". The rest invisible,

The west invisible. '

11 Parts of the Meander of oviduct,
gpermatophoric Isomornhie /homogen-—
complex, ous/ ovaxry.

SRS SR UURIURNY R R

ITI White stroalk. Meander extonded,

Vas defercns, Immoture ova.

Iv Vas deferens, Nidamental glands
White porticles large, lMaturing ova.
in the Needham’s ‘
sac. Testis stract-

Uro.

v Spermatophor.a Hature ova. The

secretion of
nidamental glands,

Vi Degenerating ?

' apermatophores
and sexual orguns,

Table 2. The maturity stages of squids.

*Numbe

ool anme Desoription of the stage

of the - I I- e

stage Male ! Female

I. The sexual organs are very hamd | The sexual organs are
JUVENTIE to find with the naked eye. very hard to find with

the naked eye. The ovi-
dugts and nidemental
glands appear /if at all/
as very fine transparent
strips. The ovary is
translucent, membranous.
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Table 2. (cont'd)
'Eggbiﬁme Description of the stage
of the TTTTTEe T T "
atage Male : ! Female
II .Tﬁe sexual organs translucent The sexual corgans trans—
IMMATURE or whitish, The separate parts Jucent or whitish. The
! of the spermatophoric complex oviducts and nidamental
are clearly visible. The testis | glands form clearly visi-
small; its structure invisible,. ble translucent or whi-
‘ tish strips. The oviduct
meander visible /Fig. 1/.
Nidamental glands smallj
all viscera behind them
¢an be easily observed.
| ' The ovary c¢learly visible,
! in most cases without
! structures observable
! with the naked eye.
i .
ITI The sexual organs are not trans-, L09 S€Xual organs are not
| PREPARATORY | lucent. The was deferens whitish translucent..Meander of
or white, spermatophorhc organ | °h@ Oviduct is extended.
with white streak. The testis ini TD® nidarenbal glands
most cases is white or pinkj. its| ©018Tsed, covering some
struoture is invisible, %@EﬁgﬁﬁiagrﬁﬁﬁiéeTgﬁe
ovarium /immature ova/
olearly visible.
v The was deferens white, mean- The nidamental glands large,
MATURTHG dering, enlarged. Needhanm's also cover kidneys and

e ———— -

sl

sac long, with structureléss
whitish particles inside,
but without formed spermato-
phores. The testis tight,
crispy. The testis gurface
covered with struoture

/Fis- 2/.

dlstal part of the liver;
the external glandular ovi-
duota are fleshy and swollen
Plenty of eggs in the ovide
ucts; the maanders‘hardly
noticeable. The eggs not
transparent /roughly 95%/
and are pressed together

at least in the proximal
part of the oviduct., Therse
are may or may not be many
different stages of eggs

in the distal part of the
oviduct.

[
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Table 2. (cont'd)
[ Jr— - - -
Number Descriptilon ef the stage
an% nﬁms
of the
| Stess Male Female

)

v
MATURE

il P8l - ke Y

A8 above, except that sperma-
tophores are present in the
Feedham sac.

As above, but the eggs are
transiucent /more than 605/
at least in the proximal
part of the oviduct.Cut
open, the niddmental glands
gecrete a viscous substance.

s ——— . kot B e o o ke e B s e o o S . e

VI
SPENT

There are no spermatophores
in the Needham sa¢, or only
"exploded", degenerating
ones. Spermatophorlc complex
contains many membranous
atrustures. The conditlon of
the aniwmal is very poor.

]

There are almost no eggs in
the oviduct, or only degene-
rating ones, The nidamental
glands are small, tissue
slack and desintegrated.

The condition of the animal
is very poor. The hypothe-
tical stage /see Fields,
1965/ .

Table 3.

— ——

Fecundity of Illex illecebrosus.

Date
and po=-
gition
of
capture

ML
Jumm/

- e e o A = —

Total
weight
le/

Maturi-
ty stage

Total

lef

22.V.
1975
39957N
69°48°Y,
F0.V.
1975 -
40%1°N
70°%067W

233

- tauen f

JRRE S

288 v

220 231 v

Ve = e ——

welight
-of ova

31.750

28,625

- - . b— —-4--1- St ——— )
Veipht |Number Total

of gubt of number
sample eras of

/el in the eggs

! sub~-
scmple

54315| 6,600 39,400

4,737 5 200 31,100
e
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The author considers that the Bulpukovsky et al. /ap. oit./
oplaion that a mafurity coule ﬁdﬂkod'bht for oudy ome Bpaciaa
can ba applied for all squids in too optimistic. Yhe cifferent
gpecics have differont developmant.l sequonces ond the ascnle
praesentod here ahould be modifi‘&M It 112 probeo.ly bulie o
long time to collect sufficicent materi 1 from wii cuisting
familzes.oi aquida;

The rosulits of the fecundity nnlyses eonuider hly differ
from those of Durwurd et ole/197./s The total ¢ miss producod
was approximutely 11 end 124 of tho totnl body woifht of o
iven female inustead of 25% dhtoined by tha authors chted.

Wh nwnber of eggs .lso dirfered coasiderably: 39,400 ~.ad 31,108
Anstead of 420,000. It would copear that a more dei iled atudy
is urgeatly needod to confirm one ore the other rouult, It
ahould be noted, howevar, thet Durword et l. /oo, cit./ cal-
culated the total number of eges otarting rrom individual ovum
weights ohd total weight of eguses substinticl vari:tion hatween
individual. ovum welght could be n seriouns ﬁourco of orror in
such snalysdo,

The results of naturity ebudies of Illox illceebrousua could
only be discusced here very brieily. This is rather -. vouwee
of material ror further analysis thm o detailed study of th:
1ife cyele of Yllex. It was found thot males reocheo sonunld
maturity betwe:n June wad Augusat in 1976 /Canyon Ventch/.

The females remained impotura. In 1977 the wmaturity orocess

in males atarted ot the and ef July /Mova Jeotiz/ -nd in #ho
uiddle of August theras vaas ouly 2% of maturc squids, while on
Wwestern Goorges Bank there was 45% of moture squid:. ntlthc

end of August, and 22% in the liid Atlantic Digsht ot the same time.

The numbo?d ¢f mature r.led ap weutarn Georpes B. incroaged te
€0 ~ 63% in the fivet half f Sepvtember; Mature males were
also found on G-eorgas Bank in Septamber 1973 /13%/, the end
of June - first hea:z of .ﬁug 1974 fgmeruly st 147 and
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in lawxeh 1975 /534/; both males and females were imumnturc in

1975 /with sone exceptions - see part concerning fecundity

of Illex/,. . ] _
linture feuales werse fo;nd in September 1973 /Georges Bank,

lild-Atlantic Bight/ ond in the sccond half of October-first

half of Movewber 1973 /Cone Hatteras/, In 1974 a moture fonsle
vag found on fGeorges Bunlk in the sccond half of June, and iwo
at the end of Hay 1975%. A mature female was alpo found near

tho Veatch Cemyon in the first half of July 1976.

The males always mredominated in the all seasons of high
abundance /i, e. during summer months/. It is interoating
that thio observation wos contradictory to Sato /1974/ duta
concerning rosults of the jigging operations.

“his very brief discussion /without growth changes problen[
gugrests the rollowing conclusions:

1. Gtruecture within- and among populations of Illex from Sub-
area 4 to SA 6 is complicated and diverse depending on the
year ond region, The life cycle of this specles probably
differa in the diffoxent reglionm,’

2. There wnay bo ot least three different populations for sub-
populations of one superpopulation/ from Cabot Stralt to
Cape Hattoras. These ore the Nova Scotia wopulation /from
Ciabot Stralt to Browms Bank/, the Canyon Vaatch population
/irom Corsalr or Iydonla Canyon to Veatch cényon) and the
Hid-Atlantie Bight population /from Hudson Canyon to Cape
Hatteras/.

The Mewfoundland Illex probably form a separate populat-
ion /TApidsll, unpubl data/.
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Table 6.

- 14 -

Sexual maturity of Illex illecebrosus in the winter of 1975 (6,

13 and 22 March) at positions 39°15'N, 72°25'W; 39°55'N, 69°44'W;
and 40°25'N, 68°l6'W. (Mean catch per hour in research fisheries
less than 0.01 tons.)

L

- Stage mumber / &/ Stage number / $/
I | ormx | I w | v I x| 1z

Wiwahasa
M=
SaAawp R
. . }

-
=S\N\Un-0~a N
IR F-IIF0 22NN D

El



Table 7.
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Sexual maturity of Illex illecebrosus in the spring of 1975
(2 May) at position 3B®57'N, 72°52'W.
commercial fisheries was 0.02 tons.}

{Catch per hour in

S

class

few/ | 1

i1I

Iv

[v

-

Vi

Stage number / o o1/
TII '

VII

Vi1 .

Stage number / o9 /

z¥

I 11

IIT

IV

v

Vi

fVII

VI

10.0
10.5
11.0
11.5
1240
12.5
13.0
13.5
14.0
14,5
15.0
1545
16.0
16.5
17.0
17.5
18.0
18.5
19,0
19.5
20.0

-
W OW 00w

[

- -
DWW O ST W W

T LN
W Oy WO S

SN i
W P OO WO o

Totall

45

45

22

55
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Table B. Sexual maturity of Illex illecebrosus in the spring of 1975 (8, 11
and 12 May} at position 40°00'N, 69°50'W. (Mean catch per hour in
commercial fisheries was 0.6 tons.)

MI:I " stage number /7 oY Z o | Stage number / £ %/ ' P
o/ | T| IT|II] IV |V |VI|VIL 1| 11 |13X|TV | V | vI|VIZ

2.0 ' N . 1
7.5 1 1 1 1
8.0 2 2 1 1
8.5

9.0

9.5

10.0

10.5

11.0 |

11.5 .

12.0 r

12.5 2 2
13.0 4 | 4 3 3
1345 10 10 6 6
14,0 18 18 7 7
14,5 7 | 17 20 | | 20
15,0 22 | | ez 29 29
5.5 | |1 | 11 18 18
16.0 12 12 16" 16
16.5 8 8 11 11
17.0 3 3 7 ' 7
17.5 2 2 3 3
18.0 1 1
1845 1 1
19.0 2 2
19.5

20;0

20.5 .

24,0 .

Total |3 {107 . 1110 3| 126 129
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Sexual maturity of Illex illecebrosus in the spring of 1975 (19-22

May) at position 40°00'N, 39°53'w.

Table 9.

(Mean catch per hour in

commercial fisheries was 1.7 tons.)
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Sexual maturity of Illex illecebrosus in the spring of 1975 (24 May)

at position 40°35'N, 68°l0'W.

fisheries was 0.01 tons.)

(Mean catch per hour in commercial

Table 10.
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n the spring of 1975 (26-31

{Mean catch per hour in

Sexual maturity of Illex illecebrosus i

May) at position 39°58'N, 69°30'W.

Table 11.

commercial fisheries was 1.4 tons.)
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pring of 1975 (1-2

(Mean catch per hour in

- 20 -

Sexual maturity of Illex illecebrosus in the s

June) at position 40°04'N, 70°0B'w.
commercial fisheries was 4.4 tons.)

Table 12.
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Table 13. Sexual maturity of Illex illecebrosus in the summer of 1976 (12 June}
at position 40°26'N, 68°05'W. (Mean catch per hour in commercial
fisheries was 0.7 tons.)

L

olass —JMP;:‘—:W%‘JW* ) - Stage number (29) |z ¢

Joo/ | I [ . 1x wiv. | i |TIT OO VI

")

L ]

\n
MO NN =
) R I T
PRI RONESR P

20
2445 ! 1

26.0
2645
27,0
2745
28,0

FI113 131wl PRnlddDorFd~

Lotil §} - 27 1 : ..26 oo 23

N
4
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Table 14. Sexual maturity of Illex illecebrosus in the summer of 1976 (30 June)

at position 40°30'N, 67°17'W. {Mean catch per hour in commercial
fisheries was 1.0 tons.)

'

L Stage, number ( o7 o) Za Stage_number [ $'%) |29
I w | viv rxfIxlixxfav! v [v:

NS
L
0
N oo 4 O e
1 O £EOWH R

N = 00 3 0 N
IR SRR

n

P

L ]

i
o 8 o

2” (!0
27105
2540
25,5 , 2 . 1
26,0
2645
2740
2705
|?0,0
2015 |
20 I
2745
5000

Yotal 01 4 ' s | 17 17
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Table 15. Sexual maturity of Illex illecebrosus in the summer of 1976 (22, 23

and 28 August) at position 40°16'N, 68°57'W. {Mean catch per hour
in commercial fisheries was 0.1 tons.)

L Stage number (5107) {% o7 Btage nvrvor (2 9 29
Joagel t fxxlxfxv |v fvi] |z lmx|maw | v | vz
15.0 : ; : : ,» bl 1!

15,5 ; S ‘. Ct

16,0 ) ’ ; ; :
‘1845 . : ; v . . ) .

17,0 X ) ) ! Pl ' ;

1?55 3} A ) ) : d

18,0 ; : : ; . :

18,5 : : ; b !

19.0 1 ] ) 1 ) ,

19.5 X " : ; : ; )

20;0 ¥ 3 H 3} } : '

20,9 : ; ) A & 1

2.0 3 \' ) ; : :

2'1.:5 : ) 1 ‘1 1 1 2

22,0 : A S 2 N 2

2245 ) ’ 1 § 150 8 1 , 1
2310 ) 3- 3 - }‘9 * Ia- 2 . 2
23:5 ! ' 1 a8 3 R e VT3 - -
2440 ’ ; 1 g 612113 X 1
24:5 S ) ) 6] 1110 3 3
25,0 ’ ; ; . g 4 3 3
259 1 - - B IR S T O 1 2 2
2{;9-0 Y ¥ b] !1 1 1 7 ?
2045 , ) ! . 2 ' 2
1SN I B R A 3 : 3
27,5 ) , ; : 1 1
2040 : ' ! ' 2 2
20’5 ¥ 4 ) 1 ‘ 1
29,0 : ; X : 1 1l
total N 7 {21 3| 5173 29 29
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16. Sexual maturity of Illex illecebrosus in the summer of 1976 (10,

and 14 June) at position 39°57'N, 69°44'W.

commercial fisheires was 1.3 tons)

13

{Mean catch per hour in
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Sexual maturity of Illex illecebrosus in the summer of 1976 (19, 21)
{Mean catch per hour

24 and 28 June) at position 39°57'N, 69°51'W.

in commercial fisheries was 2.4 tons.)
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Table 18. Sexual maturity of Illex illecebrosus in the summer of 1976 (2, 6,

10 and 12 July} at positicon 39°56'N, 69°40'W. (Mean catch per hour
in commercial fisheries was 1.8 tons.)

ML Stage number /&7 /|S 57 Stage number /33 / |3 2
clasa _

/em/ I II|IIT] IV} v VI I IT{III| IV |V vl
11’0 )

11,5

12,0

12,5

13,0

13,5

14,0

14,5

15,0

1545

16,0

16,5

17,0

1745 1 1

18,0 1 1
18,5 1 1

19,0 71 1 8 1|1 12
19,5 8 8 1 1
20,0 181 1 19 4 4
20,5 21 T 1 29 5 5
21,0 13|11 1] 3 27 10 1 1
21,56 10 121 3 25 1" 11
22,0 3li2] 5| 1 21 711 8
2245 51 4] 2 11 6 6
23,0 1 1 3 3
23,5 1 1 2 4 4
24,0 2 2
24,5 1 1 1 1
25,0 1 1
25,45 2 2
26,0

26,5 2 2
27,0

27,5 1 1
28,0

Total B6149 (15| 4 154 62 12 |1 65
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Table 19. Sexual maturity of Illex illecebrosus in the summer of 1976 {17, 19,
26 and 30 July) at position 39°57'N, 69°33'W. (Mean catch per hour
in commercial fisheries was 1.9 tons.)

ilL | $tage number /o7 / 3. 'Stage number /9e/ >3
clagag
fem/ § I | mxlizdzvlvy |vi| - lzxlzzdzzzl vl v | v1

18,0
18,5
1900 |
19,5 2
20,0
20,5
21,0
21,5
220
22,5
23,0
23,5 : 2
24,0
24,5
25.0
25,49
26,0
26,5
2700
2745
28,0
28,5
29,0
29,5
30,0
30,5 1 1
31,0
31,5
32,0
32,5
33,0
33,5
34,0
34,5
35,0

Total 40137 ) 35 13 2 | 127 66 66
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Table 20.
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18 and 19 August) at position 39°56'N, 69°41'W,.
hour in commercial fisheries was 1.5 tons.)

Sexual maturity of Illex illecebrosus in the summer of 1976 (14,
(Mean catch per

ML
class

fem/

Sltage\ number ‘/o’l c?’/ S o7
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1v

vi Vi
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WO D D=I=1COM\JIJL
W WM W W w W W Y W w
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Table 21. 8exual maturity of Illex illecebrosus in the summer of 1977 (27-29
July) at position 42°50'N, 62°57'W. (Mean catch per hour in
commercial fisheries was 4.1 tons.)

ML Stage number » /1 ‘Stage nu r /R | s
R ag IR /|5 Stage number /%%/ | Q
fem/ JI| IIQIII| Iviv|v: I IjIrIrI|zviv | vi

16,5

17,0 1 1

1745 1

:e,o 1 1 1

8,5 3 3 2

19,0 13 13 6 E

19,5 36 36 7 7

20,0 41 41 30 30

20,5 44 44 21 21

21,0 51 51 20 20

21,5 25 |1 26 14 14

22,0 16. 16 15 15

22,5 8 1 11 10 1" 1

23,0 1 1 2 12 12

23,5 2 1 3 7 7

24,0 5 5

24,5 4 4

25,0 2 2

25,5 1 1

26,0 3 3

26,5 2 2

27,0 6 6

27,5 6 6

28,0 1 1

28,5

29,0

29,5

30,0
Total 241 12 2 |1 246 177 177
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Table 22. Sexual maturity of Illex illecebrosus in the summer of 1977 (30 July)
at position 43°23'N, 60°45'W. (Mean catch per hour in commercial
fisheries was 18.5 tons.)

1ML Stage number /d'¢1/ |3 Stage number /§%/ IS g
class
/ em/ Il IIJIIIf IV} V (Vi I | II|IZI1I} Iv| V] VI

11,0

11,5 1 1
12,0

12,5

13,0

13,5

12,0

14,5

15,0

15,5 1 1
16,0

16,5

17,0

1745

18,0

18,5 1 1

19,0 1 1 2 2
19,5 7 T 3 3
20,0 20 20 A 2
20,5 20 20 4 4
21,0 22 1 23 12 12
21,5 20 1 21 11 11
22,0 17 17 13 13
22,5 2 2 11 11
23,0 111 2 10 10
23,5 2| 1 3 4 4
24,0 9 9
24,5 1 1
25,0 1 1
2345

26,0

26,5 1 1
27,0

27,9

28,0

motal| 13 ] 4 117 88 88
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Table 23. Sexual maturity of Illex illecebrosus in the summer of 1977 {1, 3-5
August) at position 43°19'N, 60°59'W. (Mean catch per haul in
commercial fisheries was 6.2 tons.)

\ } " "
olags ——Sta%e_mumber (F ) |7 J:gm%mmbar (¢9) 1z ¢
few/, | I1'IX §XIXI{IV IV ] VI I¢{ 1z lx [1v vivij

' a o ' : y . [ s

22l i _
15.05 3 1 3 “ s :
15.5: ? ; i ) : : H b '
1450 1 : X I O I '
1145 \ , : b .
15,0 | - S A B N ' .
15.5 : 1 1 ; ; ' b
ig;g . - 3 N ¥ : )

: L b ) ) ) H . J !
17.0 ? X } A 1 3 3
:]l.g.g } 3 ’. N O I ;
;5 | 4 i p 4 1 1
19.0 1 ;19 S RO R B R 5 o ¥
19.5 ; 22 » S ERE 22 8 - 8
170,0 | . 1 52 ) s 1 52 10 10
A EEE- R RN R 24 2t
2150 | | 49 -1 o f b
215 4o bar | 1) ol 43 b4 24
2o I .1 20 O R 24 . 42 42
2245 , 9 i -1 1 v 11 28 28
23,0 N & H 11 ! 4 15 15
2.2 | 14 2] RN & 1 1
2440 3 : ; .
245 1 ) A ‘ 4 4
25:0 . ) 3 =
2545 | ! SR 1 1
26,0 ' ’ ’ r b '
?605 ¥ H ; v '
zg.g , ! y 1 )
<l t A B B -
28,0 v ) s ' 1 1
2845 | N N :
29,0 ) 5 ) vl |
29,5 | 4 b o 4
rosu | | 278 74 alaty looo 218 -1 218
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Table 24. Sexual maturity of Illex illecebrosus in the summer of 1977 (5
August) at position 43°26'N, 60°29'W. (Mean catch per haul in
commercial fisheries was 10.0 tons.}

ML {Stage numer / o?ol/ % ot | _Stage number %/

sogesr | o |1z fav v W |||y |
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Table 25. BSexual maturity of Illex illecebrosus in the summer of 1977 (8-9
August) at position 43°37'N, 59°36'W (Mean catch per haul in
commercial fisheries was 10.2 tons.)

ML /Stage number/ o7 R / S & Stage pumber/ 3/ 9
class .

Jon/ I II} III|] IV v I II| II1] IV v
1840 1 1
18,5 2 2
19,0 7 7 2 2
1945 29 29 6 6
20,0 40 40 17 17
20,5 31 31 16 16
21,0 21 21 10 10
24,5 7] 1 7 14 g
22,0 S 1 6 18 18
22,5 7 1 1 9 . G . 6
23,0 1 3 4 9 9
23545 1 4 1 a 11 11
2i,0 -~ - G 6
24, ’5 1 2 3 9 9
25,0 2 "2 3 3
25,5 - 4 4
26,0 - 1 1
26,5 - -
27,40 - 1 1
2745 - 1 1
28,0 1 1 1 1
28,5
29,0

?9"5

30,0

Total 155 3 10 169 135 135
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Table 26. Sexual maturity of Illex illecebrosus in the summer of 1977 (11-14
August) at position 43°35'N, 59°50'W. (Mean catch per hour in
commercial fisheries was 8.1 tons.)

Mi_ Stage pumber / o? o7 / Z o7 Stage number / %2/ =9
claes .

IQE/ I II| III| IV v Vi I II IIT|IV]| V

18,0

18,5 )

19,0 4 4 9 1
1945 21 21 5 5
20,0 hg 46 11 1
20,5 49 2 51 15 15
21,0 45 3 58 20 20
2145 24 1 25 29 29
2240 10. 3 1 14 118 18
2245 6 5 5 11 26 26
23,0 4 2 1 7 15 . 15
23,5 i 1y 1 2 14 14
24,0 1] 1 2 7 7
24,5 1 1 2 2
25,0 = 1 1
25,5 - a 2
26,0 - 2 2
2042 = y| 1
27,0 1 1 & -
2795 - '
28,0 1 1
2845

29,0

2945

30,0

Total 209 | 14 10 5 238 170 170
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August) at position 41°20'N, 68°53'yw.
research fishery was 0.1 tons.)

Sexual maturity of Illex illecebrosus in the summer of 1977 (25

(Mean catch per hour in

Stage number

oA A/

I

11

III IV |V VI

Zal

Sﬁa e _humber /22/

I

II

LII

Iv

v
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Table 28.
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Sexual maturity of Illex illecebrosus in the summer of 1977 (28

August) at position 38°51'N, 72°56'W.

research fishery was 0.05 tons.)

(Mean catch per hour in

Stage number /&' o7 /

Zdl

class

/en/

I |11

III

v

v

VI

1

Stage
II

mm@/ig/

IIT

v

v

z 9

18,0
1855
1950
19¢5
20,0
20,5
21.0
2145
22,0
2275
23,0
23,5
24.0
24.5
25,0
25.5
26,0
2Ge5
27.0
2745
28,0
28.5

-
[MLVACANG LS LG PLUP Y |

S Wl o

Al

Foilia

W EOI SRS

S | WHEODOOO

S NWENNOOOD

Total

14

64

36

36
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Table 29. Sexual maturity of Illex illecebrosus in the summer of 1977 (2, 5,
8 and 9 September) at position 41°55'N, 68°46'W. (Mean catch per
hour in commercial fishery was less than 0.01 tons.)

ML Stage number /o' o7/ = | _Stage number /29[ 9
‘}},gﬁ“ T |1z {mxzf{zv {v |v1 Il rxjIxzfvlov

2030

20¢5 1 1 2

2140 2 - 5 5 1 1
2195 1 3 8 12 -
2240 1 1 9 11 2 2
2245 1 |3 q2 16 4 4
23.0 8 9 17 7 7
23,5 5 5 10 6 6
24,0 1 1 4 6 5 5
24.5 1 1 2 11 "
25.0 1 1 3] 6
2545 12 12
26.0 8 8
2645 9 9
27.0 10 10
275 10 10
28,0 6 Q
2845 3 3
29.0 - -
2945 2 2
3040 1 1
okl 5 2] 23|52 82 105 103
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Table 30. Sexual maturity of Illex illecebrosus in the summer of 1977 (12, 16
and 19 September) at position 41°24'N, 68°57'W. (Mean catch per
hour in research fishery was less than 0.01 tons.)
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Fig. 1. The oviduot meander, Todarodes angolensie, ML = 32 em,

Stage II. Scale 1:5,
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Pig. 2. The tentinm utructure. Todarodes angolensis, ML = 25 em,
Stage IV. Scale: a/ 1:1.5; b/ 1:1. F 12
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Fig. 3. Maturity stages of the squids. Arrows indicate key
structures, separating consecutive stages.
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