
INTRODUCTION

The fact that marine mammals represent the best
sampler of pelagic cephalopods is widely recog-
nized (Clarke, 1966; Clarke and MacLeod, 1974;
Clarke et al., 1976; Clarke, 1977). Indeed several
species which are considered the main food of
sperm whales and abundant in the water column
worldwide, are rarely caught with marine biological

sampling techniques or conventional fishing gears.
One of these species is Ancistrocheirus lesueurii

(Orbigny, 1842) (Teuthoidea: Enoploteuthidae,
Ancistrocheirinae) whose presence and abundance
has been recorded from beaks in the stomachs of
cetaceans (Clarke and MacLeod, 1974; Clarke,
1977, 1980; Martin and Clarke, 1986) and sharks
(Dunning et al., 1993). The species was mainly
found in the juvenile stage, originally described as
Thelidioteuthis alessandrini (Clarke, 1966), while
the capture of adult forms is rare (Joubin, 1900;
Hoyle, 1906; Okutani, 1976; Bello et al., 1994).
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In the Mediterranean the first adult specimen was
found recently in the Straits of Messina (Bello et al.,
1994) although marine faunal studies have long
been conducted using various sampling gears. The
presence of the species in the eastern Mediterranean,
was confirmed by the finding of a beak in the stom-
ach of a swordfish (Bello, 1991). The capture of ten
adult specimens by bottom trawl in the Ionian Sea
(middle-eastern Mediterranean) is reported in this
paper.

MATERIALS AND METHODS

A trawl survey was carried out between 10 and
800 m of depth during June 1995 and some com-
mercial hauls in the upper slope were made during
July of the same year in the north-western Ionian
Sea (38°12’ - 40°20’ N; 16°15’ - 17°31’ E) (Fig. 1).

A commercial vessel of 105 tons gross tonnage,
equipped with a nylon experimental otter trawl net,
with stretched mesh of 20 mm in the codend, was
used during the trawl survey in June. The horizontal
and vertical net opening, measured by means of the
SCANMAR sonar system and depending on various
factors (depth, warp length, towing speed, etc.),
ranged from 12.46 to 23.89 m and from 2.89 to 3.69
m respectively (Fiorentini et al., 1994). The same
vessel equipped with an Italian type commercial net
with stretched mesh of 40 mm in the codend was
used for capture of specimens during July.

The station plan adopted for the trawl survey was
random. A total of 74 hauls, for one hour (in waters
shallower than 200 m) and half an hour (at depths
greater than 200 m), were carried out during day-
light. Commercial trawls were towed for three hours
on average on red shrimp (Aristaeomorpha foliacea
and Aristeus antennatus) grounds.
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FIG. 1 - Map of the study area in the north-western lonian Sea, with indication of the commercial (l) and experimental (n) hauls where
Ancistrocheirus lesueurii was caught in June and July 1995.



The species was identified on the basis of the char-
acteristics described by Okutani (1976). Measure-
ments of dorsal mantle length (DML), ventral mantle
length (VML), total length (TL), mantle width (MW),
head width (HW), fin length (FL), fin width (FW),
nidamental gland length (NGL) and nidamental gland

width (NGW) were carried out to the nearest mm and
body weight (BW) and ovary weight (OW) to the
nearest 0.1 g. Morphometric indexes (given measure-
ment as a percentage of dorsal mantle length) of fin
length (FLI),  fin width (FWI), mantle width (MWI)
and head width (HWI) were computed. 
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FIG. 2. – Dorsal view (down) and ventral view (up) of a specimen of Ancistrocheirus lesueurii caught in the north-western lonian Sea (mid-
dle-eastern Mediterranean) during July 1995.



Fecundity measurements were made from
weighed ovary subsamples of 5-10 g. The subsam-
ples were weighed and manually dissected to free
the vitellogenic oocytes from the ovarian stroma.
All vitellogenic oocytes were counted manually and
the total potential fecundity calculated from the
number of oocytes per gram times total ovarian
weight.

The Spearman nonparametric test (Conover,
1980) was used to evaluate correlation between var-
ious parameters.

RESULTS

Three adult specimens of Ancistrocheirus
lesueurii were found during two experimental hauls
carried out in June and seven from commercial fish-
ing, with six different tows, during July. All speci-
mens were collected between 500 and 580 m.

The  measurements of the ten specimens are
reported in the Table 1.

The specimens show the typical body shape, the
conical mantle tapering posteriorly with the fin very
broad and rhomboid in outline (Figs. 2 and 3). The
consistency was gelatinous, flabby and subject to
distortion. Both arms and tentacles were often bro-
ken at various distances from their attachment and
generally the brownish purple skin of the mantle
was  stripped off on various parts of the body.

Circular photophores about 4 mm in diameter were
present on the ventral and lateral surface of the mantle.
As many as 22 photophores were counted on the ventral
side of the mantle. Although the position of these light
organs was generally in rows of two or four, as in the
scheme presented in Fig. 3, it varied from one specimen
to another as a consequence of the particular body con-
sistency, dehydration and mobility of the muscular tissue.

Similar light organs were also present on the head
whereas on the tentacular stalk they were smaller, up
to 12 of them being counted on one specimen.

Hooks covered by muscular hoods arranged in a
zig-zag row and suckers closely set in two lines
were found respectively on the proximal and distal
part of the arms, as shown by Bello et al. (1994).
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TABLE 1. – Measurements related to each specimen of Ancistrocheirus lesueurii caught in the north-western Ion-
ian Sea during June and July 1995.

Month June '95 July '95

Specimen 1 2 3 4 5 6 7 8 9 10

DML (mm) 185 245 242 210 250 200 220 210 202 175
VML (mm) 168 225 223 185 230 175 210 181 174 149
TL (mm) 480 602 590 485 595 - 495 - 480 365
MW (mm) 66 77 77 70 78 70 76 74 71 68
HW (mm) 53 65 62 59 68 57 62 59 56 53
FL (mm) 172 222 220 180 220 172 184 175 180 148
FW (mm) 168 220 210 175 215 170 168 163 176 161
NGL (mm) 58 95 90 75 94 69 80 68 80 -
N G W (mm) 15 28 23 20 27 24 22 20 24 -
BW (g) 529.2 1012.9 953.2 608.3 1199.5 788.2 815.2 692.7 577.5 376.6
OW (g) 9.4 91.6 46.6 45.2 120 108.4 74.6 66 89.8 -

FIG. 3. – Diagram of the photophores distribution on ventral man-
tle side of Ancistrocheirus lesueurii caught in the north-western

lonian Sea.



In two specimens it was possible to recognize the
arm formula which was:

III >IV = II >I.

Morphometric indexes are reported in the Table
2.

The specimens were all females and except spec-
imen 1 (185 mm DML) they had ripe ovaries with
exclusively vitellogenic eggs. The largest egg size
was 2.6x1.91 mm in diameter. Some specimens pre-
sented two different maturation stages in the ovary.
The smallest eggs measured about 1.3x0.91 mm.
The ova  appeared roughly spherical and translucent
in a yellowish stroma.

The fecundity estimates ranged from 12,031 to
46,154 eggs with an average value of
22,205±10,532 eggs. No correlation was found
between fecundity and ovary weight (rSpearman = 0.57;
P = 0.139) or ovary weight and body weight (rSpearman
= 0.48; P = 0.233), whereas the correlation between
fecundity and body weight was significant (rSpearman =
0.76; P < 0.05).

No correlation was observed between length of
nidamental glands and ovary weight (rSpearman = 0.54;
P = 0.130), whereas the correlation between dorsal
mantle length and length of nidamental glands (rSpear-

man = 0.87; P<0.01) and between length and width of
nidamental glands (rSpearman = 0.81; P<0.01) were
highly significant.

DISCUSSION

Although Nesis (1978) reported that there are two
species in the genus Ancistrocheirus and Young et al.
(1992) suggested that the genus Ancistrocheirus
might include more than one species, recently Bello

(1992) stated that Ancistrocheirus lesueurii is the
valid name to be applied to the only known species
of the genus Ancistrocheirus.

The presence of juveniles of Ancistrocheirus
lesueurii in the Mediterranean Sea (Clarke, 1966) sug-
gests that reproduction of this species occurs in situ
(Bello et al., 1994). But the records of adult specimens
are extremely rare in comparison to those of other
pelagic cephalopods. This is the third report of the
occurrence of adult Ancistrocheirus lesueurii  in the
Mediterranean Sea and the first resulting from bottom
trawling. Trawling is not considered very suitable for
sampling pelagic cephalopods (Roper, 1991). In fact,
investigations using this kind of sampling were fre-
quently made in the Mediterranean without catching
adult specimens of Ancistrocheirus lesueurii.

Okutani (1976) collected one specimen with an
ORI-net during an oblique haul from 850 m and
Clarke (1980) found several individuals in the stom-
achs of sperm whales which dive deeper than 1000
m for food.

Considering that the recent captures of adult
specimens (Okutani, 1976; Okutani et al., 1987;
Bello et al., 1994; present paper) are all mature
females, the spawning would make the species, par-
ticularly the females, more vulnerable to the catch.
This could be the consequence of a probable reduc-
tion in swimming speed of these specimens.

The specimens found in the north-western Ionian
Sea were collected by an experimental net with a
wide horizontal and vertical opening and by means
of a commercial net with a vertical opening of less
than 1.0 m. This fact suggests that the physiological
condition of species plays the main role in their cap-
ture, more than the kind of net, which is conven-
tionally used for monitoring cephalopod species
composition, number and size of specimens (Roper,
1977).
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TABLE 2. – Morphometric indexes related to each specimen of Ancistrocheirus lesueurii caught in the north-western Ion-
ian Sea during June and July 1995.

Month June '95 July '95

Specimen 1 2 3 4 5 6 7 8 9 10

FLI 93 90.6 90.9 85.7 88 86 83.6 83.3 89.1 84.6
FWI 90.8 89.8 86.8 83.3 86 85 76.4 77.6 87.1 92
MWI 35.7 31.4 31.8 33.3 31.2 35 34.5 35.2 35.1 38.9
HWI 28.6 26.5 25.6 28.1 27.2 28.5 28.2 28.1 27.7 30.3



Male individuals could be less accessible to the
trawl than females. They might have a marked
meso-bathypelagic character being less linked to the
bottom than females. The only occurrence of males,
two immature specimens, were reported by Okutani
and Tsuchiya (1991).

As to the vertical distribution of Ancistrocheirus
lesueurii the depths at which the specimens were
caught confirm the meso-bathypelagic habit of the
species (Voss, 1967). However, the information report-
ed in the literature, both for juveniles and adults, indi-
cates a wide bathymetric distribution of the species
(Hoyle, 1906; Degner, 1925; Clarke, 1966, 1980; Oku-
tani, 1976; Bello et al., 1994) suggesting diel vertical
migration for juvenile stages (Roper and Young, 1975;
Lu and Roper, 1979). Furthermore, considering that
Bello et al. (1994) caught  by squid jig one adult at 70
m of depth in the evening, the present data would indi-
cate a deeper distribution for adults during the daytime
than during the night; nevertheless the specimens could
have been collected in the water column.

Although the ten adult specimens represent an
interesting sample of Ancistrocheirus lesueurii they
are as yet too few to allow conclusions on the mor-
phometry of the species, especially because of the
high variability occurring in the measurements of
such animals. Moreover, previous morphometric
data on this cephalopod are limited to very few adult
specimens and almost exclusively, as in this case, to
mature females.

However, the data presented here give higher
average FLI, FWI and MWI than those reported in
the literature (Tab. 3). The higher values of FLI indi-
cate a wide extension of the fin base, namely this is
very close both to the superior and inferior margin
of the mantle. The coefficient of variation of this
index was 3.83%.

FLI was generally higher than FWI and the dif-
ference between these two indexes was not as large
as reported by Okutani (1976), Okutani et al. (1987)
and Bello et al. (1994). The total width of the fin
attained on average 97.7% of the length and in one
case (specimen N. 10) FWI was higher than FLI
according to the measurement recorded by Hoyle
(1906). In fact  the bodies of these specimens
appeared almost as wide as long. The coefficient of
variation of FWI  was 6.09%.

The high values of this index in some cases was
linked to a wider mantle (high MWI) whereas in
others, such as for the 2nd, 3rd and 5th specimens,
wide fin (high FWI) with smaller mantle width were
observed. In fact, in these specimens MWI was
comparable to that reported by Okutani (1976)
whereas in the others it was clearly higher. Howev-
er, there was no correlation between FWI and man-
tle width (MW) (rSpearman = 0.32; P = 0.372).

The average HWI were of the same magnitude as
those computed by Hoyle (1906) and Okutani
(1976).

The number of light organs on the ventral mantle
is in agreement with Nesis (1978) who reported that
Ancistrocheirus lesueurii bears 22 photophores.
However, according to Clarke (1980) their number
can range from 18 to 24. This latter number of pho-
tophores was counted by Bello et al. (1994). The
fact that the maximum number of such organs for
the specimens collected in the Ionian Sea was 22
could be due both to the variability of this character
within the species and the partial stripping of the
skin observed in each of them.

The number of photophores counted on the ten-
tacular stalk is in agreement with Okutani (1976).
Okutani et al. (1987) indicated the presence of up to
28 photophores on the aboral surface.
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TABLE 3. – Comparison of morphometric indexes recorded in Ancistrocheirus lesueurii by other authors and those comput-
ed for the specimens caught in the north-western Ionian Sea during June and July 1995. (Indication of size and size range
related to each record is reported as DML in mm).

Hoyle  (1906) Okutani (1976) Okutani et al. (1987) Bello et al. (1994) Present paper
(x ± s.d.)

FLI 70.0 84.0 80.0 83.3 87.48 ± 3.35
FWI 80.0 76.0 70.0 72.9 85.48 ± 5.20
MWI 27.5 30.0 - - 34.21 ± 2.36
HWI 27.5 27.6 - - 27.88 ± 1.27
DML 200 250 166 - 257 288 175 - 250
(mm)



As far as fecundity was concerned, apart from
some Ommastrephids, very little is known in oegop-
sid species. A wide range of egg numbers has been
estimated for various species: e.g. 360,000 in
Ommastrephes bartramii (Clarke, 1966); 70,000 in
Todarodes pacificus (Lim, 1967); 100,000-650,000
in Dosidicus gigas (Nesis, 1970); 52,618-186,461 in
Ommastrephes  pteropus (Hixon et al., 1980);
10,000 in Gonatus fabricii (Kristensen, 1981). 

The high variability in the estimates of the fecun-
dity could be the result of invidual variability, egg
sizes, estimation methods or spawning period of the
species (Mangold, 1987).

The fecundity is largely dependent upon egg
size. Lazzeretti et al. (1995) estimated
128,000±32,000 eggs whose sizes ranged from 0.4
to 1.0 mm in diameter in a female measuring 195
mm in DML of Histiotheuthis bonnelli, while
Kristensen (1980) estimated 25,000 eggs 2.3 mm
in diameter for a mature ovary in a female mea-
suring 300 mm in DML of the same species. This
latter number and size, although a different
species,  may indicate that the average fecundity
reported here for Ancistrocheirus lesueurii is reli-
able. However, the low number of specimens pre-
vents any inference on fecundity of the Mediter-
ranean population and any relations between it and
other characters.

The method employed here to estimate fecundity
may give reliable information if the species lays all
its eggs either in one single spawning or in several
spawnings completed in a short period of time
(Voss, 1983). A short spawning period implies that
all the eggs contained in the ovary are mature or
very close to maturity at about the same time (Man-
gold, 1987) as observed in these specimens of
Ancistrocheirus lesueurii. In this respect these spec-
imens could have been caught during their migration
towards particular spawning areas in the Ionian Sea,
so that the egg counts in such females approaching
spawning may yield realistic figures on the fecundi-
ty and also provide an indication that the species
could be a one-time spawner (Mangold, 1987) or
more precisely a uniseasonal-iteroparous spawner
(Boletzky, 1986).
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