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Tho paner gives i.). descrl,Qtion of u.nivern::t '. m;~turity 

a aale for tho cOliUllcrcirlil;:r im::'1o~t;::'.11.t species of squids. This 

of the fa 1,1m-ling tilwcicl; of t'qu.id: 1011go l:H1alni, L. vulgr;ria, 

IIIcx il.1.cc·dJro::JuG, I. ~'>XLentiJ1us, TodarfJpuis oi)li.lJla.O, 110_ 
I 

d:.lrol~,e8 a.ll(~o1cJ18is. Ir. filippovao, OmDlastl~l1pho::.I b;.'X"t;r::lIfli, 

sthonn·t;outhis pteroput>, i·j;Jxtialia hyadosi, },ycoteuth:1l dind0m<1 

~Ulri Abr::,.liopuis gilehriutii. 

IJ~hc :r:"!EJU.l ts 01' ·'[;hl'1 J:.IJ.!Jx illocobrouutJ l,r; ~tu:.c1 ty ul1::~lysiu 

.. 1.nd ijhc i'ocundi ty of tuo fljmalo8 of thit3 uJ?ocica ';:;'.J:"u also 

mC.ltionod. ~.ril1 bD puiJliohOtL lator, ,'lith rUl;)ul"tu of histolo-

giChl 1:111(111168. 

'.rho fecundi tJ of f011<.1.100 of Illex illucfJorQsuD :L'<-1lle(~d 

frO]ll 31.1 to 83.1 thOUl::W.llll. O[!;C:s, dCpulldinC on -lill,:, ).Ie·thad 

UfHHi. 

It. ';I(W r'ound '~ha, tho !lOriou of Bo,mc'. ''i'turity of Ille:: 

I n t rod u c t ion 

j~h(J l!,,,tuL'i ty ,'.",lys1s ia the illl,Jo.'t. J1t f'ector ill squid 

population roacm'oh. The rOBul to of such roJ. illwly[,is m~ 
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have lJlC1llY different applicationtl, "s \<as ~ilo\lJl by Fiel,l.s 

/1965/, Sununeru /1368, 1971/, Hercor /1973, 19734, Horcer 

",Ill J'~lmior /1.374-/, J?aulmier /1974/ and Holme /1914:' • 

The maturity scala /I·m/ fo» tho squids appoared considor­

ably lator than that for fishes. Tho first paporo on this 

subjeot \<ere published by Tinbel'gen "lid Verwey /1945/, 

~Io.ngold-Wirz /196'3/, Castellanos /1964/ and others. 

Host of theso papers treated squid ecology very \l1dely, the 

1'13 i tsolf having bean only a small part of the I~holo. Papers"­

concerned only with tho lIS appe""'ed much Io.ter. It scoma, 

however, that the usa of the results of Hnyashi /1970/, 

Vowk /1972/, Hercer /197'3/ and Dur\<ard et 0.1. /1378/ is 

rostricted to particular spocies of squids. F~li~Dovn /1972/ 

and Burukovsky et 0.1. /1977/ mado tho first o.ttempts to \torlc 

out a universal maturity scale for the squids. 

It is believed that the ~m presented here is useful for 

the commeroially important species of squids. This category 

of squids· WM defined elsc"here /1,ipillski, 1977/. 

Haterial and H e t h 0 d s 

The US, described hero, "as >larked out in tho yeors 1972-

-1974 and tested in tho field in the yoars 197'3-1978 for tho 

following species of squids /numbor of sjlElcimens analysed is 

given in .:>arontheRosj: J.oligo pealei /1,345/, J .. vulgaris /4'3/, 

Illex illecobrosus /9,889/, I. nrgontinuR /267/, Todnropsis 

ebIon,," /13/, TodcradcB al"lgolensis and T. filippovao /156/, 

Ommastrophos bcrtrami /116/, Sthe~otcuthis nteropus /207/, 

Nnrtialia. hyadoBi /'57/, Jqcoteuthi8 diadoma /214/ and Abral­

iopsis gilchristi /100/. 

Descriptions of the roproduotive systems at the J~I1go opales-

oena, L. adul1s, Sepiateuthia aep1oidea, Doryteuthia s1nga­

lenais and Sthenotouthis oulaniensis .. ere also consido~'ed 

/Ficlds, 1965; Zuev, 1971/. 

Tho material \1"" mos·~ly analysed fre.sh, but also thawed . \Jld 

from 4;' tOJ:mal1n or 70:>! ethyl alcohol • • 
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Buch sqnid was measured to the ne[ll.'oot nun jDlI.!' \/o.s u~c<.l 

as il stundard/ tUld \'/ciC;hcd to the noureat ~am. The n1(h1.1JjCllt~1 

{;l'lllds of the females us 1<011 as the hectocotyl.us Wld both 

o..rns IV of the moles \'/Cre moastU'od to the noarest Dlm. 

~llC measurementa, counts, relative proportions lindexesl of 

tho v[ll.'ious PClrts of the reproductive system l~ero ami ttod, 

hOI'lever, in tho descriptions of the, maturity stages. Insto.cd, 

the develo,~nentul sequence VIM selected from ouoh SW1lfllc: tIds 

covered both growth nnd maturity of specimens. The !!discrctc" 

clw.ngea in each series \'las mOrl)hologically deacri bed. Chc.J.1G0S 

\'Ihieh OCCUl.~J!(,d in different s "ccics were taken into IlCCOunt 

for tho description of Dlll'turi ty sta1:cs. 

The gonads ond other PClrts of the reproductive system of 

1:1ul08 <'U1d fema.les of various species wero preserved in 4~~ 

forclalin, 70,S ethyl alcohol or Bouin solution for histological 

studies. The results of thoso studies 'Uld the results of 

I,laturi ty ClMsifications /other than for Illex illecobrosus,' 

>1111 be published se parately. 

The methods used to estimute the feoundi ty of the IIIcx 

illeccbroous >tcrc mainly adopted from HaoGregor/1957 I. The 

voltunotrio method I1US also usod for comparison. Routine 

maturi ty Ollulyses usually contained more than 100 Bl)Ccil1l0nS t 

rC~ldomly solected from oo.oh oatoh. 

Tor min a log y 

1. ~,~2~~atophoric complex is the morphological unit 

I<hioh contains: the vas deferens, spormatophorio organ, 

apermatophoric duct, Needham's SD.C QJld "penis". The term 

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

2. An oviduct meander is identical with the "internal 

membranous oviduct" as in the paper by Fields /1965/, 

but here the use of the ' term is restricted to immature 

squids /stages II - 111/; 

3. The testis at£l •. ".1;~ is the morphologic"'l feature "hich 

could be seen on tho surface of tho testis of maturing 

and mature epeoimena Ie_agee IV - vi. 
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1. The morphology and developmental pattern of the reproduct­

ive system differs greatly for differont species of squids, 

as was shown during the testing procedure. It seems evident 

that the testing procedurc fOr only. 12 speoies of squid 

is insufficient to ensure tho universal application o~ 

the loIS described balol<. 

2. It was found that the HS presonted here applies rw.inly 

to fresh squid. The differences betl<een st"lles III and IV 

of tho squids preserved for a long time in formalin, 

and stages V - VI of all squids /except fresh/ in Pm'ti-

cular, were hardly noticeable. 

3. After considerable fiel~ experience thc use of a morphol-
I • 

ogical "habitus" of a given stage ins toad of the numerical 

parllllletera waa preferred. j!he latter differ greatly for 

the variouB speo'1es at I!quidB" and the col,lootion of theso 

data is tair11 ·U.ae-OClllllIll1l1JlE:. 

Description of the maturity stages , 
The maturity stages of squids are described in Table 2 and 

illustrated in Fig. 3. j!he key-vlOrds for identification 

of "discrete" changes in the developmental sequence are 

in Table 1. 

Fecund'1ty of Illex illeccbrosus femules 
I 

The foc1llldi ty of two Illox illocebrosus fomalcu \1<:." c'.Ilc.lyscd. 

j!ho reaul ts ara shown 1n_~i1blH 3. 

The rosults of l'olumetrl0 anal:rso8 l'Iere oOlllpletely difforent, 

i.o. 82,500 and 83,100, reapec'Oivcly. ~hese results \;.Jr· con­

sidered as hiW11y biased because of the differences in the 
sedimentation rate bc·twecn. lar;)3: ::mel smull rJGi;3 /CrosalMd, 

1977/. 

Thc rOfJul to of maturity classifications of 11100: i l.ll!eellrorm,' 

in the years 1973-1977. 

Tho rasul ts 'ofmatUJ:'l t;y ela.,·sificCltions of 1110" illecehroBus 

2XA shown in Tables 4-29. 
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Table 1. The key-words for identification of the maturity stages. ---_._-~-- ---.. ---- ._--_._ .. - -_ ... _. 
Stage number Hales Females 

1-_____ ... -~'"-,.-- - ---- . .-i_, __ .,~~ .-.• - .• ~,,,-,-,,------, 

I 8 pormato',:Jhori 0 Nidamcntal glNldo 

complex an 0. whole aB tr<mB narant strip" 
unit, "spotll , The rest invisible. 

The rest invisible. --·---1----------1-·---··----------
II Parts of the 

spermatophorio 

complex, 

MeWlder of oviduct. 
Iaomorohio /homof,an­

ous/ ovary. 1------_._.- - ....... -- -.-... --- _ .. , "-' "-
III White otroak. HotUlder extonded. 

Vas deferens. lnuno.ttU'c ova. -----1------------------_.-
IV Vas doferens. 

v/hi te particles 

in the Needham'B 
00.0. Testis struct-

ure. 

Nidamcn tOol r,l::Ulds 
l.",r,e. Haturing ova. 

1-----1------_·---- -.------ .... -- -.- .. -- ---. 
V SpormatolJhorr)s J.1n.turc ovn., The 

secrlJtion of 

nid::unentul glNlds. 
1------1---------1--

VI Degenerating 

spermlltophores 

and sexual orguna. 

Table 2. The maturity stages of squids. 

? 

--------------,----------------------------------------------
I 'N' be I I um rID i 
I andname I . eacr ption of the stage 
I of the I----------------------------------r------------------------I stage I Male : . Female 

I-------------;---------------------·------------r------------------------! I I The sexual organs are very"haI!d I The sexual organs are 
I JUVENnOE I to find with the naked e;ye. I ver;y hard to find with 
I Spermatophoric complex appears : the naked e;ye. The ovi-

I /tt at all/ as transparent or I ducts and nidamental 
I translucent spot. The testis is I glands appear /tt at all/ 
I I I transparent, membranous. I as very fine transparent 
I I strips. The ovar;y is 
I " I I translucent, membranous. 
! I 
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Table 2. (coot I d) 

,--;--;;-------r-----------------------------------------------
I a~~~me I Description of the stage I of tbe I----------------------------------r----------------------
I stage I Male . I hmale 
J--------..~--~--------------- ... -.... -_t--------.. ---.--------. 

. II . The sexual organs transluoent I The sexual organs -trans-

IMMATURE 

III 
PREPARATORY 

IV 
MATURING 

or whitish. The .separate parts : lucent or Vlhitish. The 
of the spermatophorio complex 
are clearly visible. The testis 

r 
I 
I 
I 
I small; its struoture invisible. I 
I 

I 

oviducts and nidamental 
glands form clearly visi-
ble translucent or whi­
tish strips. The oviduct 
meander visible /Fig. 1/. 

I Nidsmental glands small; 
I 

I 
I 

I 
I 
I 
I 

I I 
I I 
, I 
i ' , 

all viscera behind them 
can be easily observed. 
The ovary clearly visible, 
in most cases without 
structures obsorvable 
with the naked eye. 

I The sexual organs are not trans-: The. sexual orf,ans are not 
I I translucent. I.leander of 
I lucent. The was deferens whitish: I or white, spermatophor6c organ I the oviduct is extended. 

I with white streak. The testis in! The nidawen~al Glands 
I enlarged, covering some 

I most oases is white or pink;. its, 
I struoture is invisible. " internal organs. The : I structures inside the 
, ovarium /irnmature oval 

I · __ ~------+I-O-l-.~--lY~V-ia-1-b-l'-.-------
The was deferens white, maan­
dering, enlarged. Needham's 
sac long, with structureles8 
whitish particles 1Dside, 
but without formed spermato-
phores~ The testis tight, 
crispy. The testis surface 
covered with structure 
/Fig. 2/. 
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I 
I , 
I , 
I , 
I 

I , 

The nidamental glands large, 
also cover kidneys and 
distal part of the liver; 
the external glandular ovi­
ducta' are fle shy and 817011en 
Plenty of eggs in the ovid­
ucts; the meanders hardly 
noticeable. The eggs not 
transparent /roughly 95%/ 
and are press:d together 
at least ~n the proximal 
part of the oviduct. There 
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 I d) 

I ----------------------r--------------------------------------------------
I Number! Des 0 rip t ion 0 f the s tag e 

I ru~~ ~~:e ! ---------M;i;-----------------r-----------F;;;i;-----------
I stage I I 
~ ---.------.-r------------------------~---.-1r----------------------------

! V I As abOft, ,xo'pt that sperma-' As above, hut the eggs are 
I MATURE tophores are present in the trsnsiuoent /more than 60i1/ 
I Needham sac'~ at least in the proximal , 
I part of the oviduot. Cut 
I open, the nid!l.mental glands , 
: secrete a viscous substance. 
I 

I 
i VI There are no spermatophores There are almost no eggs in , 

SP.ENT 
I , 
I , 
I , 
I 
I 

, I 

in the Needham sao, or only 
"exploded", degenerating 
ones. Spermatophorio complex 
contains many membranous 
struotures. The condition of 
the animal is very poor. 

the oviduot, or only degene-
rating ones. The nidamental 
glands are small, tissue 
slack and desintegrated. 
The oondition of the animal 
is very poor. The hypothe­
tioal_stage /see Fields, 
1965/~ 

----------------------------------------------------------------------------

Table 3. Fecundity of Illex illecebrosus. 

---
Date I'U. 

and po- lroml 
8ition 
ot 
capture 

Tot~ 

"eight 
/g/ 

- --.-,.- -.---
I'\aturi- Totnl 

ty stage "ci{lh 
·of OVfI 

/g/ 

._---,.--_. 
{cl.~ht Jlur1b"r Total 
of sub of number 
sDJIlple 

eGgs of 
/g/ in the eggs 

sub-
semplo 

;t~.v. 

1975 
233 288 IV 31.750 5.315 6,600 39,400 

390 57'U 
£3. 0.4.!i.'.Ii 
30.V. 220 

1975 
400 01'N 
70006'\{ 

231 IV 28.62 5200 31,100 
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D &1, ••• ' • ,l" e, 

!he author consider. tkat tbe Ba~OVS~j at al. lop. 01 •• / 

opaion that " matur1 ty ccale wOl!'itGd. .\1~ for only one D!)"ci!ls 

c".n be applied for all uquicls iG, too OptimisHc. 'J'hc ,dff"l'ont 

spocioD have differ·,n1: devolopm~nt.,~ :;cqucnece 0Jl(1 the scalo 

presonted here should be mod1f1.d~ It -.. il'.' prob:c ,,1] t"w", " 
long time to collect sufficiont m"cteri '.1 from ceii e::ictinr; 

f ami1.1etl 0:[ squids. 

~ll .. roll\l.l ttl oJ! tb4I t.aoulld'it¥ an."l".,,~ con;,d.u~r. '.01;,- differ 

from those of Dur"cIrU et "1./197 ... /. ~hc to'hl ",;' ,"cB3 pro,~ucod 

was upprox1mi.l.tely 11 811U 12$~ of 'lihu to,t".l bol1J \Wii-ht of .~ 

civcn female ina'"oOO of 257~ ciht"ined by tho author" cil·."d. 

'J'h. number of eGGs ,Qeo differed cowl.t1er,cblj-: 39,400 ,1,1 31,100 

il1otcoo of 420,000. It "ow.d "-9pCm' that" more uo, .il.od stUll:! 

is urf~~ntly noedod to confirm 0110 ore the o'lih~r rOl_.ult. It 

ohoulu bo no·~eli.t hm'lOVC3l', tho.t Durvlarcl l~t ".1. lo:?_ cit./ cal­

culated the to'.al number of eg(ls ot'lrtin[; :trOB ini.i-,-iduaJ. ovum 

'mights ond total "ci/)lt of egGs; subot"Jlth.J. y'l.t'L.tLll i}3tVlonn 

inc.~ivid.u;;u. ovum \,leiE~ht could be .... seriouG Bource of 'Jrror in 

BUO}l .J:l~I.JBtll3. 

The results of r.",t1.U'i'cyo'l;udieo of 1110" il:tecobrouuo coula 

ouly be discusLed here vory uriei'ly. r.rhic is rr.v~hc:r..· .~ l:')U:;'~CC 

of material ;tor fur'cher amllysis ·'h,Ul " detdlc·.i stud:: of tlu 

life cycla of Illo:x. It \>las faunl1 tjlL~t In<.~le9 ru~~chG\'_ 0;]:':U;J. 

m;"turi ty bot\'lQ,)n Juno a:.ld Auuw::lt in 1976 /Cal'.yol1 veatch/. 

in TIlCC,l.os s·.m'tGd ."t the and of Jl.Il:r /nov .. JcotLJ ':he in tho 

HiddJ.<J of August tl1oro \"!~a oaly 2~ of rnnturn squL:'s, '"hilo on 

\\I'eat<3rn Goorges Bank ,there ""s 45;' of ru"tu:r:o squi'l". ".t "he 

end of August, on(, 22% in the H1d Atlantic :J1(:ht <Ct tho same timo. 

T.he 'lUmbat tf lI(\tU1'O mo.l .. QIj. wlltsrn GeorGe.' D. tncroaued t. 

60 ~ 6,:,' in the ~1l!e' hall: '~' ... P ....... JIIatuelle.1el!l were 

o.lao found on Georillae Bonk in September 197:5 /1,'!>/, tho end , ~ . 

of June ~ tUlit llaU Of ~. t.9'l4 h:.an~ly ..-, 1<#1 _d ., 
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in Larch 1975 /53)'10 both males and famalell were 1IlIlllnturo in 

1975 hli th ~or"e exception" - Bec pa:rt concerning fecundi ty 

of Ille,,/. 

nature fOl.1ales wora found in Septemblt1' 1973 /ae01:f;SS BAAk, 

l,id-Atlantic Bic;ht/ and in tho second half of October-first 

half of lTov"",ber 1973 /C,,..,)e Hattsro.s/. In 1974 a maturo fmnlu 

\'I"" fOtUld on Georges Ban]e in the socond half of June, ClJld t"IO 

'C" the end of [.lay 1975. A maturo female WUfl IlIBO fotUld llcar 

tha VOlltch Canyon in tho first half of July 1976. 

The m"loe "l\-I"Ys uredominated in the all seasons of high 

abundanco /i. e. during DUl1ll,10r months/. It is interestin€; 

th"t thio obsorvo.tion WCI" contradictory to Sato /1974/ data , 
concorning rcsults of the ji"ging operations. 

'J'hio very brief discussion /1~i thout growth chonges pl'oblon/ 

su:';c;osts tho follo"'inc; concluDions: 

1. :,t:cucturc 1'Ii thin- '1I1d '''nong populcitions of I:),lex from Sub­

'''''Oct ~, to SA 6 is complicated "",d diverse dopend1n& on tho 

yoe", and refoion. Tho life cycle of this spocies probably 

diffors in the diffol;'ol1t rogiona. 

2. 'fhOl'Q ,"elY bo nt least three difforent populations lor aub­

populations of OIlO superpopulation/ from Cabot Strmt to 

O"pe HaUera". Those arc the Nova Sootia ,?opulation /f1'OJ" 

o,.bot Strait to Bro\ms Donle/, the Canyon Veatch population , 
/from Corsmr or J,ydonia C",nyon to Veatch c;""yoni and tho 

Hid-Atlantic Bight population /from Hudson Canyon to Ca,.)e 

Hatteras/ • 

The lfel'lioundland Illex probably form a separate populat­
ion /y,ipillSld, unpubl. data/. 
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Table 6. Sexual maturity of Il1ex i11ecebrosus in the winter of 1975 (6, 

ML 

~~~s 

8.0 
8.5 
9.0 
9.5 

10.-0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 
22.5 
23.0 
23.5 
24.0 

Total 

13 and 22 March) at positions 39°1S'N, 72°2S'W; 39°SS'N, 69°44'W; 
and 40 0 25 1 N, 68°16'W. (Mean catch per hour in research fisheries 
less than 0.01 tons.) 

.. Stage number I till Stage number I ~I 

I II III ry V I II III 

, 
1 

1 2 
1 1 
2 
1 

1 3 1 1 
- 1 2 

• 3 2 1 - 1 
2 2 

1 . 1 
1 4 2 2 
2 4 4 

2 7 7 
3 9 7 
1 11 4 
1 5 6 

1 5 6 
1 8 

5 
7 
4 1 

1 

1 1 
1 1 

1 11 8 16 45 6 74 2 

E1 
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Table 7. Sexual maturity of Illex illecebrosus in the spring of 1975 
(2 May) at position 38°57'N, 72°52'W. (Catch per hour in 
commercial fisheries was 0.02 tons.) 

ML Stage number I ff" cfli 
, 

I ~ ~ I E.r:?t Stage number 
class 

VII 
, , , 

VIII Icm! I II III IV V VI . VIII A III III IV V VI VII 

10~0 
10.5 
11.0 
11.5 
12.0 3 3 
12.5 3 3 1 
13.0 7 7 8 

13·5 6 
. 

6 9 , 
14.0 13 13 113 
14.5 8 8 11 
15.0 3 3 1; 
15.5 2 2 4 
16.0 3 
16.5 
17.0 
17.5 
18..0 
18.5 
19.0 
19.5 
20.0 

Total 45 45 55 

E2 

l.~ 

1 
8 

9 
13 
11 

6 
4 
3 

55 
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Table 8. Sexual maturity of Illex illecebrosus in the spring of 1975 (8, 11 
and 12 May) at position 40 0 00'N, 69°50'W. (Mean catch per hour in 
commercial fisheries was 0.6 tons.) 

1IL Stage number 1,jI ri'I Zr?t Stage number I ~ ~ I . , iZ~ class 
Icm! I II III IV V VI VII I II III IV V VI VII 

• 
7.0 1 1 
7.5 1 1 1 1 
8;0 2 2 1 1 
8.5 
9.,0 
9;5 

1Q.O 
10.5 
11.0 
11.5 . 
12.0 
12.5 2 2 
13.0 4 4 3 3 
13.5 10 10 6 6 
14.0 18 18 7 7 
14.5 17 • 17 20 20 
15.0 22 22 29 29 
15.5 11 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 
18.5 1 1 
19.0 2 2 
19.5 
20;0 
20.5 

• 
21.0 

r 

Total , h07 110 :3 126 129 

E3 

'. 
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Table 9. Sexual maturity of Illex illecebrosus in the spring of 1975 (19-22 
May) at position 40 0 00'N, 39 6 53'W. (Mean catch per hour in 
commercial fisheries was 1.7 tons.) 

" 

--------T----~--~-------------------------------------------------------
" " , \ ML I Stage number / ri' r?' / : ~ cf1 I Stage number / ~ ~ / IL ~ 
, class '----r----,----,----r---r---r ,---------~-------------~ ! __ L£~L __ L __ ~_~-~!-~~!~-!Y~-y-~Y1-~-----_J--!~--!!-~!J!-~!Y~-y+Y~-----,- , , , '" , , " 
, I"'" , , " , 12.0, I : : I', 1", , 
I r I I I I I I I I 

I 12.5, , , '" ' " " 
I 13.0 I 1 : I,', ~,! ! , "" , " 
I 13.5 I ! ! ! !.! 1:: , 
: 14.0' '2' " ,2 3 : ' 
\ 14.5 I I 5 I :: : 5 3 " , "'" , -\ '6' , '6 2 ' 

15.0 , I: :: " 
15.5: I 1Q ' , : 1Q 7 , 
16.0: : 18 : 18 9 : , , , , 
16.5' '14 14 11 , , , , 

\ 17.0 
17.5 
18.0 

18.5 
19.0 

20.0 

20.5 
21.0 
21.5 
22.0 
22.5 

: '11i- 1l1- 12 : , , 
'8 8 10 , , , 
: 4 4 10 : , . , 
, 1 , 1 11 , , , : ' : , 7: 

: I 2: I, 1 1 : , : ' , , , 1 

! I ! 2 I , , , , , 
, : : : 
! ! I ! . , , , -, , 

, 2.3. 0 ', , " I ' 'I " , , , , "'" , , 

1 

1 : 
I 

3 : 
3 : , 
2 I 
7 : , 
9 ' I 11 : 

I 
12 : 
10 : 

I 
10 I 

I 

11 : 
7 : 
2 !. 
1 ' 

2 

, 24-0 I ' , , , " " , I ' ,. , , , , " ,-, " 
1 _______ ~----~-----1----l---1---1---1------~---~----~----~--~---~--~-----, , -" , " " , "" - , I Total \ - \ 83 \ - I - I -' I - I 8.3: - I 92 I - : - ,- : ~ I 92 I _______ J ____ J _____ L ___ T~ ___ L ___ L __________ ~------------------------------

E4 
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Table 10. Sexual maturity of Illex illecebrosus in the spring of 1975 (24 May) 
at position 40 0 35'N, 68°10'W. (Mean catch per hour in commercial 
fisheries was 0.01 tons.) 

-------r---------------------------~-------~---------------------___ ~-_____ _ 
ML I Stage number I ri"I IfI I ! Z O'J! - Stage number I ~ ~ I ! Z ~ I 
class I . _ I " I I I I -, I I I 
lom/ : I : II : III : IV: V VI I I I ,II I III I IV V I VI I I 

--------t----r----~----r--t----t----r----~___r---~----1---1---i_---i-------I 
I , I I I 'I I : 

9.0 : I , :: I: : l' I 1 
I I I I I I I, I 

9.5 :: I ,I : I I , 
10 0 '1 I I, I I 1 I 2 I 

• I :: "-, I I 
10.5 1:3 I I I' I 1:3 I 2 I 

11 0 : 1 I' ,:: 1 I 4 I 
• I I I I I I I 
- I I, I I I I 11 5 I 4 I I , 4 I 5 
· I I I : I I, I 12.0 I 7 I I 7 I 5 

I I I I 12.5 I - I I 2 

16.0 

17.0 
17.5 

I I I I 
14 I I I 4 I I , 

: 2 I I : 2 
, : I I 
I 1 I , I 1 
121 , 2 I I , I 
I I I , 
: I : I 
I, I 'I , I I I 
I II I I 
, I I I II,: 
I I I 
I I , , : I: 
I ! ! 18.0 I I I 
I I I 
I I I 
I I I 

19.0 , I I 

2 : 
1 : 

I 
1 I , - , , 
- I , , 
1 , 

I 
2 : 

I 
I , 
I 
I 

2 
2 
4 

5 
5 
2 

2 
1 

1 

1 

2 

19.5 : I , :, I I I 
I I I I I I I , 

I 0 I I I I I I I I , 20. I, I I, I I : ----____ .,I ____ .l. ____ .l. ___ J._-a ____ .l._ ___ L ____ L ___ L ____ L ___ l. ___ L ___ L ___ + _____ J 
I I I ,I I I I I - I I 'I -. I 

: Total ,125 I I I I I ,125: : 28 I I : I: 28,' 
, I I I I I I I I I I I 
I--------~----~----.----~-~----.---.l.----~ ___ ~ ____ ~-__ ~ ___ ~ ___ L ____ L _____ _ 

E5 
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Table 11. Sexual maturity of I11ex i11ecebrosus in the spring of 1975 (26-31 
May) at position 39°58'N, 69°30'W. (Mean catch per hour in 
commercial fisheries was 1.4 tons.) 

r------T----------------------------,------r--------------------------r-----
: ~ ! __ ~~!!~..,~£!;:--?-2'!-~L--~Z tiJ ! --§:!i!!gU!!¥.!!~~~-L-*,,"_4..Llz!i-
,0 ass, I' 'II 'III 'IV 'V 'VI' 1 I'll III 'IV' V' VI' LL~~--l-__ l-____ L----~-___ ~----~---~-____ l----L _________ ~--L-__ 1 ___ L ____ _ 

, ", 1 1 ", 1 
, "" 1 "" 10.0 , "'" "" 
, , '" 1 "" 0' 1 ' " l' I' " 1 , 

1 .5 I I I I I I I I I I 
11.0 , '" 1 1 I' 

, '" 1 " , 
11.5 ' 2' 'I 2 '1 " I 1 I 1 I: I I: , 
12.0 , "1' " I 

' , t ' 12 5 ' , 1 1 , 1 · 'I " , 13~0 , 1 , 
,2 , 2 2 I I 

13 5 '3 1 3 2 1 , 
• I I ' ': I 

14.0, '" 13 , 13 , 9 1 , , , I 
14.5' '17 1 17 9. ' 

2 

2 

9 
9 

: '" I I: 15.0 ,24 , 24 14, , 14 
, " 1 I " 15.5 '26 I', 26 6 1 6 

16.0! ',28 1 I! 1 29 11' ! 11 , I ' , 1 
16.5' I 27 ," 271Lj. , 14 , 'I I 
17.0 I I 8 I ,8 8 , 8 

I I' , ' 
17.5 I ! 9 I' 9 10 ! 10 
18.0, I 4 , I 4, 4 , 4 
18 5 2 I 2 5 5 · '" I , I 
19.0 I ' , 
19.5 I I ! ! 

" , " I 20 0 , " , 1 · , ' '" 
20.5, I , !! ! 
21 .0 I I ' I I' I 

4 

1 

1 
1 

1 

21.5 I I I -I' I I 
I I I ,I I 22.0" I I' , 2 

4 
1 

1 

1 
1 

2 
, 22.5 I I " ,I I , , 

1-;:~:~I--=I-~~;-I-~-t=---r--=-t--=-I-~~~-l-~=-i-~~---=-t--~-:-i=---t-~~-l 
---------------------------~------------------------~--------~---~----~-----, 

E6 
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Table 12. Sexual maturity of Illex illecebrosus in the spring of 1975 (1-2 
June) at position 40 0 04'N, 70 0 08'w. (Mean catch per hour in 
commercial fisheries was 4.4 tons.) 

j-------,----------------------------r-----r-----------------------~-----, 
I ML I Stage number /ril ri'I/ I~ cr7: Stage number /~ ~/ IZ ~ I 
I olass I---'-----T----r---'---,-----I I ---,-----,----,----'--T---+ : 
,/om! I I: II : IIII IVI vI VI I I I I II' III: IV' vi VII I 
~-------~---~-----~----T---~---~-----r----~---;---~---,---~--~---~------" " , , , , , 
12.0 

12.5 

14.0 

16.0 

18.0 

18.5 
19.0 

20.0 

20.5 
21.0 

21.5 

, " " , , , , , 
, " " , , I , , 
I I I I I I 1 I r 
, " " '" I " I, '" 
I 2" , I 2 " I 

I " " '" , I' I I I I I I I I I I I I 
I I I I I I r 

I 3:: I I 3 I I , 

I " " , 11 I I , I 11 5 ' 
, " I I ' I 20:: I I 20 I 13 I 
" I I I r I, 

16" I I 19 I 13 
, ." , I··· I 

II 18 I : I 18 'I 15 , " 
I 3 I "3 I 6 , , , 
I 3 I I I 3 I 10 I 
, 3 I I I 3 ' I I I I I 2 , 
I , , " , 

I 1 " l' I 4 ' , , I I , 

I 1 : I 1: I ' 
, I I' 61 I 
'2 I 2 7 I , 
I ,I: I I I 
I 3 ,3 " 8 I : 
,3 I 3 I 9" 
, I, 6 ' , 
I I " -. , I 

6 " 
, ,,' 

13 
13 

15 
6 

10 

2 
4 
6 

7 
8 

9 
6 

I : I 5 '" I I I r I 
, I I 8 I, I 8 

22.0 I I:, , 

8 

5 

, 22.5 I I I 3 I " 3 
I 23.0 I 1 I 1 , , 1 
I 27. 5 I , , , , I "I ,':, I 
I .;J. I I I I I I I I I I , , 

, """" '" , 124 •0 , , , I , , ,,' '" I , ... -------~---i-----+----t---t---t-----~----+---,----+--+--+--t--~t------: 
L:~~~: __ 1_:_j __ ~~_1 _ _=_L_:_l_:_l __ : __ L_~~JL_:_L2~~JL_:_L_:_L_:l_:_1-2~~ __ ! 

E7 
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Table 13. Sexual maturity of I11ex i11ecebrosus in the summer of 1976 (12 June) 
at position 40 0 26'N, 68°0S'W. (Mean catch per hour in commercial 
fisheries was 0.7 tons.) ! ,-

iIOl' 

ML 
, 

olass 
10m! 

11.0 I 111.5 
,12.0 
12~'5 
13.0 
1'.5 
14-.0 
1405' 
15.0 
15.5 
16.0 

25.0 
25.5 
26.0 
2G.5 
27.0 
27.5 
28.0 

~ot;',l -

S1iBP.:8 l1IUIIber (cYI cfl \-
I . • II III 

I , 
I I . 
1 

I I 
I' t I 

I 
I 
I 
j 

~ I 
;5 I 
! I 
1 

I 

21 1 

IV ·V.-

I I I 

I I 
I 
I 

I 

I 

I I I I 

Iv: 

I 
I 

I 
I 
I 
I 
I 

I 
j' 

I 

I 
I 
I 

- -

z.ciI' 
1 

I 

1 

I I I 

I 

I 
128 

E8 

81iage namber ,'t "f ) 
II . III 

, 
I . 
I 
I 1 , 

I 
~ I 
~ I 
i 
4-

I 
23 

IV 1 VI. 

I 
I 1 1 

I I I 1 1 

I 
1 I I I 
I 1 1 

I , 
I , 

I 
1 

I 
I 
I 
I 
I 

VI 

I 

~'+ 

1 

1 
4 
4 
2 
2 

;5 
1 

I ~ 
I­II -I 

I : 
I : I _ 

I -
I 
1 

123 
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Table 14. Sexual maturity of Illex illecebrosus in the Summer of 1976 (30 June) 
at position 40 0 30'N, 67°17'W. (Mean catch per hour in commercial 
fisheries was 1.0 tons~l 

I 

S'\;a/:je number '~I'f.) 
I I 

Bta~e number ( dI 0'7 ) Lei'll z:.~ Ir,\L 
010116 I II i III IV I V 'VI Ir II , IIIl IV!' V IVI lam! 

1~.0 I I 
, 

I I I I I 1 .5 , I ~ 
I 

I I 16.0 I I I I I I 16.5 I 
I I , 

1 I I 17.0 I 
I I I 

1 I I 
17.5 I 

I 
, 

16.0 , I I I 
16.5 I I 

, , , 
I I I ;; 

119.0 ·4 4 1 

I 
1 

19.5 I 6 6 1 I I 1 
20.0 4 : I 

, I , 
I I 

20.5 a 2 

I I I 2 
21.0 5 I ~ I 4 I l~ 

r. - -121. ;l 1 

122 • 0 1 1 2 I 2 
22.5 2' I 2 - I I I J -12,.0 I J 

1
2
'.' I 

I I I 211,,0 I I 
2'1.,5 I I I 

1 25•0 I I I I I I I 
25.5 

I :a. I I I 1 I I . 2(,('0 

I I 2n.~ I I ~£1.0 

I 
I 

2705 I I I I I II~O.O I I 2n.5 I I I I I I 

I I I ~".o I I I I '-.. 
I I 2').5 I I I 30.0 

I I 
I i : . I 

" ,! i }O I 41 I 

134 I I I I I L otn11 I 11 I I I 17 

E9 
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Table 15. Sexual maturity of Illex illecebrosus in the summer of 1976 (22, 23 
and 28 August) at position 40 0 16'N, 68°57'W. (Mean catch per hour 
in commercial fisheries was 0.1 tons.) 

I 
I 
I 
I 

llL' I 
OlaOB 
/oro! 

, I 
15.0 

I J.5.5 
.. 0.0 

I I 
I I 
: I 

'16.5 
17.0 
17.5 
16.0 
16.5 

I 
I 

I 
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Table 16. Sexual maturity of Illex illecebrosus in the summer of 1976 (10, 13 
and 14 June) at position 39°57'N, 69°44'W. (Mean catch per hour in 
commercial fisheires was 1.3 tons) 
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Table 17. Sexual maturity of Illex illecebrosus in the summer of 1976 (19, 21) 
24 and 28 June) at position 39°57'N, 69°51'W. (Mean catch per hour 
in commercial fisheries was 2.4 tons.) ._-

ML Stal!e number I tfl iii / 2.cfi StslZ:e numbe I 'l- 'f. / .z..~ 
C7~:i I II III IV V VI I II III IV V VI 

11,0 
11,5 
12,0 
12,5 
13,0 
13,5 
14,0 
14,5 
15,0 
15,5 1 I 16,Q 

1 1 1 

16,5 1 1 
17,0 1 1 1 1 
17,5 3 3 
18,0 16 16 6 6 
18,5 12 12 3 3 
19,0 30 30::; 14 14 
19,5 26 1, .,. , 27 13 13 
20.0 18 18 8 8 
20,5 3 3 10 10 
21,0 2 1 3 9 9 
21,5 , 1 1 5 9 9 22,0 1 1 2 6 6 
22,5 1 1 3 3 
23,0 1 1 3 3 
23,5 1 1 4 4 
2'1,0 1 1 5 5 2'1,5 3 3 25,0 2 2 
25,5 - -26,0 1 1 
26,5 
27,7 
28,0 . . 

Total 1" i' ~ , - - 125 - 1uG - - 1uG 

E 12 
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Table 18. Sexual maturity of Illex illecebrosus in the summer of 1976 (2, 6, 
10 and 12 July) at position 39°56'N, 69°40'W. (Mean catch per hour 
in commercial fisheries was 1.8 tons.) 

S'tage' number '1<i'?I I 
, 

Stage nu~ber' I ~ 'f. I ML ~d'1 Z~ class 
Icml I II III IV V VI I II III IV V VI 

11,0 
11,5 
12,0 
12,5 
13,0 
13,5 
14,0 
14,5 
15,0 
15,5 
16,0 
16,5 
17 ,0 
17,5 1 1 
18,0 1 1 
18,5 1 1 
19,0 7 1 8 1 1 12 
19,5 8 8 1 1 
20,0 18 1 19 4 4 
20,5 21 7 1 29 5 5 
21,0 13 11 3 27 10 1 11 
21,1) 10 ' 12 3 25 11 11 
22,0 3 12 5 1 21 7 1 8 
22,5 5 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 
25,5 2 2 
26,0 

2 2 26,5 
27,0 
27,5 1 1 
28,0 

l,[ot:J.l 86 49 15 4 154 62 2 1 65 

E 13 
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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 6 S7'N, 69°33'W. (Mean catch per hour 
in commercial fisheries was 1.9 tons.) 

ilL Stage nUlober' Idf~' I number l<f' '+ I 
, 

2.ci1 Stage 2.'f. olaaa 
loml I II II IV V VI - I II III IV V VI 

18,0 . . 
18,5 
19,0 
19,5 2 2 
20,0 2 1 3 2 2 
20,5 7 1 1 9 2 2 
21,0 10 10 4 1 25 2 2 
21,5 "10 9 3 2 24 5 5 
22,0 4 12 15 31 12 12 
22,5 5 3 3 3 1 15 3 3 

'23,0 5 2 7 11 11 
23,5 2 4 2 8 7 7 
24,0 2 2 4 4 
24,5 1 1 3 3 
25.0 3 3 
25.5 3 3 
26,0 3 3 
26,5 5 5 
27.0 
27,5 
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 40 37 35 13 2 127 66 66 

E 14 
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Table 20. Sexual maturity of Illex illecebrosus in the summer of 1976 (14, 16, 
18 and 19 August) at position 39°56'N, 69°41'W. (Mean catch per 
hour in commercial fisheries was 1.5 tons.) 

S'tage n~ber I c:f' (fl I 
, , ' , 

ML ~d-' Stage number I'f- ~ I 2~ class 
Icrnl I II III IV V VI I II III IV V VI 

15,0 
15,5 
16,0 
16,5 
17 ,0 
17,5 
18,0 1 1 

, 18,5 
19,0 
19,5 1 1 
20,0. 
20,5 6 2 8 1 1 
21,0 6 3 9 6 24 1 1 
21,5 6 12 8 26 3 3 
22,0 1 4 13 14 32 11 11 
22,5 2 3 1 6 7 7 
23,0 1 5 5 11 8 8 
23,5 1 5 6 3 3 
24,0 5 5 3 3 
24,5 4 4 2 2 
25,0 
25,5 2 2 
26,0 1 1 
26,5 4 4 
27,0 5 5 
27,5 1 1 
28,0 
28,5 1 1 
29,0 1 1 
29,5 
30,0 
30,5 1 1 
31,0 , 
31,5 
32,0 

Total 14 16 41 51 1 123 56 56 

F 1 
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Table 21. Sexual maturity of Illex illecebrosus in the summer of 1977 (27-29 
July) at position 42°S0'N, 62°S7'W. (Mean catch per hour in 
commercial fisheries was 4.1 tons.) 

ML 
olass 
loml 

16,0 
16,5 
17 ,0 
17,5 
18,0 
18,5 
19,0 
19,5 
20,0 
20,5 
21,0 
21,5 
22,0 
22,5 
23,0 
23,5 
24,0 
24,5 
25,0 
25,5 
26,0 
26,5 
27,0 
27,5 
28,0 
28,5 
29,0 
29,5 
30,0 

'l!otal 

\ \' , 
Stage nwnber Iditi11 Z-c0 

I II III IV V VI 

1 

3 
13 
36 
41 
44 
51 
25 1 
16 

8 
1 1 
2 

241 2 

1 

1 

2 

1 

1 

1 

3 
13 
36 
41 
44 
51 
26 
16 

10 
2 
3 

246 

F2 

Stage number I~~I z!? 
I II III IV V VI 

1 
1 

2 
6 
7 

30 
21 
20 
14 
15 
11 
12 
7 
5 
4 
2 

~ I 
6 
6 
1 

177 
I 

1 
1 

2 
6 
7 

30 
21 
20 
14 
15 
11 
12 

7 
5 
4 
2 
1 
3 
2 
6 
6 
1 

177 
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Table 22. Sexual maturity of Illex illecebrosus in the summer of 1977 (30 July) 
at position 43°23 I N, 60 0 4S'Wa (Mean catch per hour in commercial 
fisheries was 18.5 tons.) 

, 
stage number' I cfI~1 I 

, 
1'i.'9,- I 

, 
ML 2. eft Stage number 2.~ ~~ass em! I II III IV V VI I II III IV V VI 

11 ,0 
11 ,5 1 1 
12,0 
12,5 
13,0 
1),5 
14,0 
14,5 
15,0 
15,5 1 1 
16,0 
16,5 
17 ,0 
17 ,5 
18,0 
18,5 1 1 
19,0 1 1 2 2 
19,5 7 7 I 3 3 
20,0 20 20 4 4 
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 1 1 2 10 10 
23,5 2 1 3 4 4 
24,0 9 9 
24,5 1 1 
25,0 1 1 
25,5 
26,0 
26,5 1 1 
27,0 
27,5 
28,0 

TotCl.l 113 4 117 88 88 

F3 
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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 0 59'W. (Mean catch per haul in 
commercial fisheries was 6.2 tons.) 

tILf 811 tOe number (ti" d" I ZciI I olass I 
/011'/: I ;1 ' II IiI ~ V VII I , , , . ). , i 

12.5' I I· 
! , , ) } , 

) ) 

f 
, , , I ; 1.3.0, I , , ) , I , • 

., , 
~ - I 
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1 :1 
It I , 

·1 .~i , , ·!l ) 

I . ) '1 .. • , 
I 

.' , , 
) 

I 
) 
) 
) 

F4 

starl!e nambor (~( ') . 

i . V I II III IV VI 
'. i , ! , I I , 

I I , 
, 

z.~ 

1 
4 
{j 

10 
2'~ 
.34 
2'+ 
42 
28 
15 
11 
7 
4 

1 

1 
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Table 24. Sexual maturity of Illex illecebrosus in the summer of 1977 (5 
August) at position 43°26'N, 60 0 29'w. (Mean catch per haul in 
commercial fisheries was 10.0 tons.) 

, 
Stae:e Dumer clIO"/ Stae:e umber I ~ ~ / Ml. ~ci7 

, clasa 
Icm/. I II III IV V VI I II III IV V VI 

16,0 
16,5 
17,0 1 1 
17,5 1 1 
18,0 'I 1 
18,5 - - 1 
19.0 - - 1 
19,5 5 5 1 
20,0 10 10 5 
20,5 22 22 6 
21,0 20 1 21 6 
21,5 27 3 ,. 30 15 
22,0 16 2 2 20 11 
22,5 4 2 4 10 8 
23,0 3 1 1 5 9 
23,5 1 1 2 5 
2/f,0 . 4 
2/f .5 - - 2 
25;0 1 1 2 
25,'5 
26,0 
~'=i, 5 
2'/,0 
27,5 

. . " . 

~~ 

1 
1 
1 
5 
(i 

6 
15 
11 

8 
9 
5 
4 
2 

Tot"l - 110 10 8 2 130 - 74 - - - - I 74 

F5 
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Table 25. Sexual 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 IStage lIumber/ c?I c;ill Z<il stage II umber/_ ! ~ !l- / 2.~ 

./~:~s I II III IV V VI I II III IV V VI 

18,0 1 1 
18,5 2 2 
19,0 ? 7 2 2 
19,5 29 29 6 6 
20,0 40 40 17 17 
20,5 31 31 16 16 
21,0 21 21 10 10 
21.5 6 1 7 14 1Jf 
22,0 5 1 6 18 18 
22,5 7 ·1 1 " 9 6. 6 
23,'0 1 3 4 9 9 
23,5 1 4 1 -6 11 11 
21+ ,0 - ... - 6' 6 
24,'5 1 2 3 9 9 
25,0 2 2 3 , 3 
25.'5 ,;:, 4 4 
26,0 ,;:, 1 1 
26,'5 ,;:, -
27,0 - 1 1 
27,5 .. 1 1 
20,0 1 1 1 1 
28,S 
29,0 
29,5 
30,0 

-
Tot",l 155 3 10 1 169 135 135 

F6 
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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°S0'W. (Mean catch per hour in 
commercial fisheries was 8.1 tons.) 

All. Stalre number I ell ,l> I '2..ci1 Sta"'e number / ~ '.f / 2:!f 
c7~:~ I II III IV V VI I II III IV V VI 

18,0 , 
18,5 
19,0 4 4 1 1 
19,5 21 21 5 5 20,0 46 46 11 11 
20,5 49 2 51 15 15 21,0 45 ~ 58 20 20 
21;5 24 1 25 29 29 
22,0 10. ~ 1 14 18 18 
22,5 6 5 5 11 26 26 
23,0 4 2 1 ? 15 15 
2~,5 .1 1 2 14 14 
2/1,0 1 1 2 7 7 
2J+,5 1 1 2 2 
25,0 

I 
.;. 1 1 

25,5 - 2 2 
26,0 - 2 2 
26.5 .. 1 1 
2'1,0 1 1 .. ~ 

27,5 -28,0 1 1 
28,5 

I 29,0 
29,5 
30,0 

. 
TotCl.l 209 14 10 5 238 170 170 

" 

F7 
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Table 27. Sexual maturity of Illex illecebrosus in the summer of 1977 (25 
August) at position 41"20'N, 6so53'W. (Mean catch per hour in 
research fishery was 0.1 tons.) 

M1.. St8ge number dI d'l/ ~ci1 SI;812:8 humber I~~I ::E,,? 
Ol~~ ~II /0 I II III IV V VI I II IV V VI 

17,0 
17,5 
18,0 
18,5 I 19,0 
19,5 
20,'0 I 
20,5 i 21,0 1 1 1 1 
21,5 1 1 I 22,0 3 ., 5 1 10 2 2 
22,5 4 - - 2 6 -
23,0 - 1 6 6 13 7 7 
23,5 3 5 2 10 4 4 
24,0 2 4 6 9 9 
2l~,5 2 2 5 I 5 
25,0 3 3 4 

I 
4 

25,5 1 1 7 7 
26,0 3 3 
26,5 ~ I 3 
27,0 ! 27,5 .;, 
28,0 - i 
20,5 1 1 
29,0 1 1 
30,0 1 1 
30,5 

I 31,0 

-
Total - 9 2 16 24 2 53 49 49 

Fa 
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Table 28. Sexual maturity of Illex illecebrosus in the summer of 1977 (28 
August) at position 38°51'N, 72°56'W. (Mean catch per hour in 
research fishery was 0.05 tons.) 

'ML Stage number / t:11 o~ / 2: d1 I Stage number t. <:f 'l- t. z:~ \ closs , , 

'VI Icm/ I II III IV V VI I II III IV V 

18;0 1 1 
18;5 1 1 
19;0 5 5 1 1 
19;5 15 1 16 1 1 
20;0 5 2 7 6 6 
20.5 ~ - 1 4 6 6 
21.0 2 2 1 5 6 6 
21.5 2 ~ 1 1 7 2 2 
22.0 - 4 5 9 4 4 
22:5 1 - ~ 4 ~ ~ 
23.0 1 4 5 3 3 
23.5 - -2'1.0 1 1 
24.5 1 1 
25;0 1 1 
25.5 

I 26.0 
2G.5 1 
27;0 

I 1 

27.5 

I 28,0 
28.5 

-
~O-t~_1J. 34 9 7 14 64 36 36 

F9 

-
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Table 29. Sexual maturity of Illex illecebrosus in the summer of 1977 (2, 5, 
8 and 9 September) at position 4105S'N, 68°46'W. (Mean catch per 
hour in commercial fishery was less than 0.01 tons.) 

•• ~.... 0_·' • ". 

Ml. Stalee Dumber (if cit / E.d1 StalZe Dumber /! <{I 'Ll-class I II III IV V VI I II III IV V VI loml 

20"'0 ... 
20.5 1 1 2 
21;0 2 - ~ 5 1 1 
21,5 1 ~ 8 12 -
22.0 1 1 ~~ 11 2 2 
22.5 1 ~ 16 4 4 
23;0 a 9 17 7 7 
23.5 5 5 10 6 G 
24.0 1 1 4 6 5 5 
24.5 1 1 2 11 11 
25.0 1 1 6 6 
25;5 12 12 
26~0 a 8 
26.5 9 9 
27.0 10 10 
27;5 10 10 
28.0 6 G 
28.5 3 3 
29~0 - -
29.5 2 2 
30.0 1 1 

. 
'J~ot;1.1 5 2 2~ 52 82 103 103 . 

FlO 
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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°S7'W. (Mean catch per 
hour in research fishery was less than 0.01 tons.) 
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"; 

external. glandular 
oviduot 

Pig. 1. The ov1duot meander. Todarodes angolens1s. ML • 32 om. 
stage II. Scale 115. 

b/ 

Pig. 2. The testis struoture. Todarodes angolens1s. ML .• 25 om. Stage IV. Scalel a/ 1:1.5; b/ 111. 
F 12 
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spe rm ot .phfJr i c 
C ompl ex 

FEMA~E 

Fig. 3. Maturity stages of the squids. Arrows indicate key 
structures, separating consecutive stages. 
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