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REMARKS ON THE AGE AND GROWTH
OF THE SQUID Illex illecebrosus (LE SUER, 1821)

" Dorelt.i

l^Ronanian Marine Besearch Institute - Constanta
2^Polyteclmic Institate - Galati

ABSIS&OT:

Ifais work preeen-ts the otservations conoeminF- -the &{:»
and growth of -the squid Illex caught in July-Au^us-t
1979 in "the Norlihwes-t Atlantic* There are calculated
some elemeats of correl&'tion 'be-tween .the hypo'thetic a^-e
of the squid, length of mantle and etatoli-th, by len^-tb
and eex claesee.

Ifae studieB on the interpretation of aea reading of
squids have recently intensified, despite of the difti-culties in
collecting an-d preparing the etatoliths samples.

The rings noted on the squid statoliths seem to really
represent groiiing rings and have been made evident by various
research workers (1, ^, §, S).

The main effort is actually directed, either to fcfae ia-
terpretation of the aga reading on statoliths and to the esta-
blishing of some relations between the age expressed by daily
rings and various body components such as the mantle lengths, pen
length, beak marking length, statolitfa length etc. Thus SERAT'P (2)
has given an interpretation of the rings on ths statolith of
Lolieo opalescens BERET, collected in Monterey Bay, Califoraia, ana.
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having daily and monthly growjlng markings.The same interpretation

was given by LIPISSK.I (^), who has also tried to read the age of
squids on the basis of some complete studies on some species such
as I Ie ille ebrosus, Illex arsentinua, Marttal h 'adesi, Omga-
stre'phes bartraal and Lolieo uealei, showing there are no sJLgaifi-
cant diftereacies "between the growi&g rtags by species and sexes.

There is still a beginning stage for the technique of
collecting st&toliths as well as the -beclmique of preparing and
readiag the statoltths*

This work 'belongs to the general efforts of defcermining
the cephalopoda age, trying to mafce a coatribation to the clari-

fication of some aspects coaceniine the age aiod. growth of the
squid Illex illecebrosus.

MAIERIAL AND BBTEOD

The specinene of Illex iriilch, were analysed have been
collected in the squid fishery in the Northwest; Atlantic, within
the division 4W, between -bbs 1st of July and the ?th of August
1979. Most of hauls were carried out South to Sable Island, West
to the canions Verril and i)awson,a-b depths between 155 and 19o m.
The pelagic trawl was ased, having the mesh size 2 a = 60 na.

At fche beginning of the s'budies, tlie frequencies by
length and weight classes were aimed at, for " which samples were

taken fron all the hauls with catch exceeding looo kgs.

The aeasurenents end centralisations of the mantle

lengths were made at next haLC-centimeter aod fcfae .total body
weights - in. grams.

In view of establishing some elements of correlation
between the distribution of the frequency by length elasBes and
hypothetic age of the analysed squid individuals, the statolith

have been collected from the nean length clasaes, for each weels: of

activity, by sexes and maturation s'bages (Pis. 1).
They were collected under a binocalar nicroscope with

an i-ncreasing power of 6ox, by catfcing -the ventral side of .the
cartilaginous part of the head in thin slices. After extraction

the etatoliths have been iatroduoed. a"4 kept; in paper envelopes*
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Fig. 1 The age sample collecting, by weeks, in
accordance with the maxinun mantle length
frequency

In order to obtain the preparates, the atatoliths were
fixed on a microscope blade in Ceuaada balsam and then polished
under the "binocular, on "both sides, first on glass papier and. then
on nat glass, until they became traiisparent.

The growing rings were read. on the microscope havtiig an
increasing power of 59ox. Ihe s-batolith length was determined with.
ocular nicrometer, measuri. ng i-t on. fcha loDigest distanoe fron the
nucleus up to ita dorsal edge. Two readings »ere made on
an average*

The relation between the mantle length and number of

rings and s-batolith leiigth respectively have been obtained, by th®
least squares mathod;

L » a. lb
were L a statolith length or rtng number

1 » nestle length

aito = coefficients.
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EBSULTS

The sqaid Illoa statsoliths reveals the presence of soaa
concentric alternative zones, white and. dark, which are better
d.elini'bed oa the edge of the sta'boli-fch, A dark ooloared ring
limits the nacleua zoiie, which is much more transparent; and wbsre
it is more difficalt to see the belts. Somefcimes these belts are

very well marked even in the nucleus region, which always remains
very nell limited as well.

It Jbas been noted the female statoliths have better
linited belts than -bhe males ones, which is possible to have a
less intense aetabolism in all stages.

Besides these belts, there are also some wider zones,
separated lay dark belts, immedJLately followed by a transparent
zone a bit wider than the ordinary ones.According to some authore
(^), these zones are delimited by monthly or weekly growing rings.
On the statoliths of Iller which have been examined .these zones
include 12-15 rings.

For each specimen of tha analysed sample, the total mean
namber of rings increased proportionally with the mantle length,
thus corroborating the hypothesis of LIPIN£EI (4) and HURLEY (2),
accordiag to which the rings represent the body daily growing.
This being the situation,-the difference between the first. and the
second sample is 16 days and the num'ber of -cings jLs 18. A non-
significant difference is noted between the other samples too,
respectively between the number of Tings and oollec-bing days,
which is sapporting the idea that there are rings indicating the
daily growing,

AsBtuning that these rings really represent daily
growing and. the mean number of rings at the begiiming of June was
of 121 for females, one can estimate that tJae spawning took place
at the end of February and beginaing of March. The same spamiing
noneat can be fixed for ths females examined in August which,
having a total neaa. number of 155 day-rings, belong to the same
generation (Table 1).

Although the number of rings at the beg timing and end
of the observation period is different "b;. Bexes, there are almost
tbe same differencies for nales CPabla 1). Tte relation "between
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the number of rings and days can be accepted in this case too. ths
males belonging to the same population, as it can be seen when
analysing the length distribution (Fig. 2).

Table 1

The dorsal mantle lengfch and body weight by sexes
and number of rings on the examined sfcatoliths for each sample

s=s=======================!======a:====s=======a==:s==:==ss=:B===!!;:as=a='

Date
m

(cm)

Fern Ie s
aria-bion aa-

pli-bude of
ffn nnml'vir

1st July 18. o 2^82
16th July 19. 0 118. -.1

25rd July 2o. 5 lw. -_205

s.
(cm)

o.46

o. 57

o. 6o

?lste July:*. 21-5 llq - 174 0*70
9th August T55~

M e
ariation aa-

plitade of
r n number

A - 12o
94

Ill -155
"114

147 - 187
'^19^

lo6 - 192
~sw

(cm)

o. 45

o«5o

o. 58

o. 55

ss=as==s=ssa==;===:

mm

I
I

s/tt

//^^. SSS-fff,
r-0. 959955

0.^6564^

f/ ^/4. 0fff-£ff)
r-0, 9Sf74

0. 76M737

f7S

/fS /SO SOO WMB£-^ OF RMSS

;. 2 - The ring numbera - mantle. len6t:h r®lation*
s"" ~ b^sexe^ for'the squid ^^ illecebrosus

On the basis of the least sqaares method, there were
calcalated. by sexes, the equations relating maatle length/ring
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uumber/day (1 axsd 2) and aantle length/st; atolxfch length (5&nd 4).
Tbe results obtained in .t;he relations saafcle lengtVriag

num.ber/day were as follows;

( 1 ) 1^ » 14. 095 x 1^-7699757^ ^r females,
where;

Lp s number of rings
!" = mantle length ia cai with a correlation coeffi-

cient s = o. 99971-
and

( 2 ) L^ = 24. 525 x i^°«521656125^ ^^ ^^^^ ^^ ^ ^^^^_
lation coefficient r «a 0*999955.

The relation na&tle length/st atolith length (Pig. 5) was
deternined. as follows!

( 5 ) Lg a 0. 0080615 x i^o«785o*6, for females,

where t

Lg a atatolith length in auat
!" a mantle length in nn( with a correlation coeffi-

cient r » o. 995279
and.

( 4 ) Lg = o. 0006598a5 x 1^*27824861^ ^^ ^^^g^ ^^ ^ ^^^
relation coefficient r . o. 982529.

From these e^uafcions, it i? easy to see the dl-fference
between sexes, which was also noted in the direot readings. The
equation ( 1 ) is different from I<U>IHSEI (5) who got for the
coefficients a and b the values of 2. 9 aaad. o. 8 re^ectively.

As shown, the number of rings read for the squid Illea;
caught on Ibs continental shelf of Nova Scotia in June ie 121 for

a mautle length of 18 mm and approxiaatively 155 for a mantle
length of 21. 5 nm for Aagast. These data are in accordanoe with

the theory of SP8A1"S (2), LIPISSCI (^, ^) and HUBLBY (g), wfao
recommend a daily interpretation of the narkings on the statolith.
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Fig.5 - Iha stafcolith length-mantle length relation,
by sexes for tha squid Illex illacebroaua

Although our results support this theory, ire thinlc the
paoblea of interpretl. ag age reading on statoliths must ~b9 further
tested by deeper studies oa the feedizig and tha degres of using
the food, on the metabolism aiid chemical struotare of squid
statollthai.

CQIIOLUSIOH8

f The interpretation of the statoli.th narkiiige as daily
rings agree with the SQUIEBS hypothesis (g) concerning the t2
nontlr life cycle of squid Jllaa.

- There are no significant differences T»'tween sexes
far nantle length and statolith length of the wiuid j[llsa, aa veil
aa between the nunbea of rixigs on the statolifeh and .fltttle leiigth.

- Supposing one ringsoiie day, the specineas exanined
belongiag "to the Northiiesfcern Atlantic population of Jllsa»
July - August» had the age of five nonths.
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