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ABSTRACT: Oegopsid squid specimens were collected from the Andaman Sea off Thailand during a
midwater trawl survey by the R/V Dr. Fridtjof Nansen during 2–13 October 2018. A total of 181 specimens
belonging to 5 families, 6 genera, and 6 species were captured and identified: 1) Family Cranchiidae:
Liocranchia reinhardti (Steenstrup, 1856); 2) Family Ancistrocheiridae: Ancistrocheirus lesueurii
(d’Orbigny, 1842); 3) Family Enoploteuthidae: Enoploteuthis reticulata (Rancurel, 1970); 4) Family
Histioteuthidae: Histioteuthis celetaria pacifica (Voss, 1962); and 5) Family Ommastrephidae represented
by two species: Sthenoteuthis oualaniensis (Lesson, 1830) and Nototodarus hawaiiensis (Berry, 1912). The
characteristics and other information of each species are provided.
Key words: Ancistrocheiridae, Cranchiidae, Enoploteuthidae, Histioteuthidae, Ommastrephidae.

INTRODUCTION
Cephalopods are distributed worldwide from
the Arctic Ocean to the Southern Ocean, and from
the intertidal zone to the deep seas, including the
abyssal zone and deep trenches, as well as
near seamounts and guyots (Nesis 1993; Nixon
and Young 2003; Boyle and Rodhouse 2005;
Sukhsangchan 2015). There are about 750 species
living today (Hanlon and Messenger, 2018).
In Thailand, different species of cephalopods
occur in different habitats (Chotiyaputta 1994). For
example, myopsid squids are common in the
neritic zone, and oegopsid squids are common in
the oceanic zone. There are 8 orders, 32 families,
and 116 species of cephalopods in Thai waters
(Nabhitabhata et al. 2019), or about 15% of the
world’s cephalopod species.
In Thailand, many fishing boats operate in
nearshore areas, while fewer are engaged in deep-sea
fisheries. Oceanic squids that occur in Thai waters
belong to 17 oegopsid families: Ancistrocheiridae,
Architeuthidae, Brachioteuthidae, Chiroteuthidae,
Chtenopterygidae, Cranchiidae, Cycloteuthidae,
Enoploteuthidae, Histioteuthidae, Joubiniteuthidae,

Lepidoteuthidae, Mastigoteuthidae, Octopoteuthidae,
Ommastrephidae, Onychoteuthidae, Pyroteuthidae,
and Thysanoteuthidae (Nabhitabhata et al. 2019).
Oegopsid squids are recognized by their open
or naked eyes that lack a cornea, which is found
in the order Myopsida, and some oegopsids have
hooks on their arms and/or tentacles (Norman
2000; Jereb and Roper 2010). There are 24 oegopsid
families, which include several economically
important species (Young and Vecchione 2019).
The Department of Fisheries of Thailand
cooperated with the R/V Dr. Fridtjof Nansen in
conducting a research survey in the Andaman Sea
of Thailand during 2–13 October 2018. The survey
provided a good opportunity for researchers from
Thailand to observe the fauna in the Andaman Sea,
especially the deep-sea cephalopods considering
that information on these species is limited, especially
in terms of species identification, abundance, and
distribution. Results from this research survey
could therefore provide important information on
the biodiversity of deep-sea cephalopods in the waters
of Thailand, which is useful for management of
their sustainable use.
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MATERIALS AND METHODS
Oegopsid squids were collected using a midwater
trawl during a survey by the R/V Dr. Fridtjof Nansen
during 2–13 October 2018 in the exclusive economic
zone of Thailand in the Andaman Sea. The trawl net
had the following size specifications: ground rope
length, 47.26 m; head rope length, 40.80 m; and
total net length, 247 m. A total of 28 stations were
sampled (Table 1), and the collected specimens
were fixed in 10% formaldehyde and preserved in

70% alcohol. The specimens were transferred to
the Laboratory of the Department of Marine Science,
Faculty of Fisheries at Kasetsart University for
species identification following Jereb and Roper
(2010) based on their morphological characteristics,
such as body shape, fin shape, suckers on arms and
tentacles, arm formula, and photophore patterns. The
specimens were weighed (g), and dorsal mantle
lengths (ML) were measured (mm). Characteristics
of the beaks and radulae were described based on
observations under a stereomicroscope.

Table 1. Survey stations in the exclusive economic zone (EEZ) of Thailand in the Andaman Sea.
St.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Latitude (N)

Longitude (E)

Water depth (m)

9°30´
9°30.04´
9°30´
9°29.88´
9°30´
9°10.01´
9°10.06´
8°50.12´
8°50.06´
9°00´
8°49.97´
8°30´
8°30´
8°30´
8°10´
8°00´
8°00´
8°00´
8°00´
7°30´
7°30´
7°30´
7°30´
7°00´
7°00´
7°00´
6°30´
6°30´

97°21´
97°00.03´
96°30´
95°59.94´
95°40´
96°15.07´
96°44.89´
96°59.87´
96°29.95´
95°40´
95°39.99´
96°30´
96°00´
95°40´
97°20.97´
97°00´
96°30´
96°00´
95°40´
97°48´
97°30´
97°00´
96°30´
98°00´
97°30´
97°00´
98°30´
98°00´

<200
346
400–600
1,529
>1,000
527
401
394
466
>1,000
2,250
400–600
600–800
>1,000
496
400–600
600–800
600–800
>1,000
200–400
400–600
600–800
800–1,000
200–400
400–600
1,000–1,200
<200
<200
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RESULTS AND DISCUSSION
A total of 181 oegopsid squids belonging to 5
families, 6 genera, and 6 species were collected: 1)
Family Ancistrocheiridae: Ancistrocheirus lesueurii
(d’Orbigny, 1842), 2) Family Cranchiidae: Liocranchia
reinhardti (Steenstrup, 1856), 3) Family Enoploteuthidae:
Enoploteuthis reticulata (Rancurel, 1970), 4) Family
Histioteuthidae: Histioteuthis celetaria pacifica (Voss,
1962), and 5) Family Ommastrephidae: Sthenoteuthis
oualaniensis (Lesson, 1830) and Nototodarus
hawaiiensis (Berry, 1912). Detailed information on
each species is shown below.
Family Ancistrocheiridae
Ancistrocheirus lesueurii (d’Orbigny, 1842)
Fig. 1A–B
Five (5) specimens (2.76% of the cephalopod
catch) were obtained from station 8 (seafloor depth
(SD): 394 m) and station 11 (SD: 2,250 m).
Size: The specimens weighed 39.18–489.71
(218.93±181.41) g, and mantle lengths measured
96–212 (142.6±48.3) mm.
Diagnostic features: The mantle is broad and long.
The fins are very large, thick, and rectangular. The fin
length is more than 80% of the mantle length, and
the fin width is more than 105% of the ML. The
tentacles are very long (about 7 times the ML).
Photophores are present on the ventral surface of
the mantle, funnel, head, and tentacles, but not on
the eyeballs. All specimens from this survey had
damaged arms.
The upper beak has a short and sharp rostrum,
with a long hood, and slightly curved, black rostral
tip. The anterior half of the crest is brown, and
the rest is transparent. The lower beak has a short,
slightly sharp black rostrum, a narrow hood, and
widely spread and long wings. The crest is dark
brown, and the margin is transparent (Fig. 1C–D).
Its heterodont radula has a rachidian tooth which
is tricuspid with the central cusp 3.5 times longer
than the lateral cusps (Fig. 1E).
Distribution. This species is distributed worldwide
in tropical, subtropical, and temperate zones of the
open sea. Nabhitabhata et al. (2019) reported that
it occurs in the Gulf of Thailand and Andaman Sea.

Remarks. Roper and Jereb (2010a) reported that
Ancistrocheirus lesueurii reaches 41 cm in ML and
weighs up to 3 kg. In Thailand, this species had
been reported only once in the literature, and there
are no specimens of this species in any museum
collections in Thailand. However, the collection of
this species in this survey confirms that it occurs in
the waters of Thailand.
Family Cranchiidae
Liocranchia reinhardti (Steenstrup, 1856)
Fig. 2A–B
Forty-one (41) specimens (22.65% of the cephalopod catch) were obtained from station 6 (SD: 527
m) and station 8 (SD: 394m).
Size: The specimens weighed 0.48–13.58 (6.91±3.20)
g, and mantle lengths measured 34–114 (85.6±15.2)
mm.
Diagnostic features: The body is spindle shape
and tapers posteriorly to a narrow point. The fins
unite form a nearly circular shape, which is concave at
the posterior end. Fin length is 29% of the mantle
length, and fin width is 34% of the ML. Tentacles
are long and usually equal in length to the ML.
Eyes have 14 oval photophores. Funnel is short,
and its opening is slightly below the eyes and
attached on the head.
The upper beak is short with a sharp rostrum,
has a moderate hood, has a black rostral tip, is
brown on 1/3 of the crest, and is slightly concave
on the cutting edge. The lower beak is short with
a slightly sharp rostrum, narrow hood, and black
rostral tip, and ¼ of the crest is brown, with widely
spread and long wings, and a slightly curved lateral
wall (Fig. 2C–D). On the heterodont radula, each
radula tooth is unequal in size; the marginal tooth
is largest. The rachidian tooth is tricuspid in shape
with the central cusp 2.5 times larger than the lateral
cusp (Fig. 2E).
Distribution. Liocranchia reinhardti is distributed
in tropical and subtropical open waters, including
the Gulf of Thailand and Andaman Sea (Nabhitabhata
et al. 2009; Nabhitabhata et al. 2019). The adult
stage of L. reinhardti lives in the mesopelagic or
mesobathypelagic zone, but the paralarvae and
young stages are found in the pelagic or epipelagic
zone (Arkhipkin 1996; Boyle and Rodhouse 2005).
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Remarks. This family, which is generally called
glass squid because of the transparent mantle in
most species, includes 13 genera and more than 60
species (Roper and Jereb 2010b).

The paralarvae and immature stages of Liocranchia
reinhardti grow rapidly to 170–200 mm ML in 4–5
months, and the ML can reach up to 25 cm (Roper
and Jereb 2010b; Sajikumar et al. 2017).
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C

B
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D

E

Figure 1. Ancistrocheirus lesueurii (d’Orbigny, 1842): (A) dorsal view; (B) ventral view; (C) lower beak;
(D) upper beak; and (E) heterodont radula.
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Figure 2. Liocranchia reinhardti (Steenstrup, 1856): (A) dorsal view; (B) ventral view; (C) lower beak; (D)
upper beak; and (E) heterodont radula.
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Family Enoploteuthidae
Enoploteuthis reticulata (Rancurel, 1970)
Fig. 3A–B.
Six (6) specimens (3.32% of the cephalopod
catch) were obtained from station 9 (SD: 466 m)
and station 15 (SD: 496 m).
Size: The specimens weighed 6.24–40.73 (28.45±11.96)
g, and mantle lengths measured 37–100 (84.0±23.5)
mm.
Diagnostic features: The mantle is cone shaped.
The posterior end of the mantle is long like a tail,
and with very long fins that are subterminal in
shape. The fin length is about 30% of the ML, and
the fin width is about 68% of the ML. The eyes are
large. Photophores are present on the mantle, head,
eyes, and arms, especially at the eyeball where
9–10 photophores could be found. Arm formula is
IV.I.II.III, and the tentacles are very thin and about
145% of the ML.
The upper beak has a long hood and sharp
rostrum, with a black rostral tip. The upper crest

1 mm

Distribution. Enoploteuthid squids are found in
mid-depths of the open sea, the paralarvae and
juveniles are epipelagic and inhabit the upper 200
meters. During this survey, the specimens were
collected at mid-water, 255–1,225 meters depth.
Nabhitabhata et al. (2019) reported that Enoploteuthis reticulata is found in the Gulf of Thailand and
the Andaman Sea.
Remarks. This family includes 4 genera and more
than 40 species (Norman 2000). Roper and Jereb
(2010c) reported that the radula of Enoploteuthis
has a heterodont rachidian tooth.

10 mm

A

C

is dark brown and transparent at the margin, and
slightly concave on the cutting edge. The lower
beak is short, with a slightly sharp rostrum, very
narrow black hood, dark brown lower crest and
wings, transparent margin, and long, widely spread
wings (Fig. 3C–D). The heterodont radula has a
tricuspid rachidian tooth with very small lateral
cusps (Fig. 3E).

B

D

200 µm

E

Figure 3. Enoploteuthis reticulata: (A) dorsal view; (B) ventral view; (C) lower beak; (D) upper beak; and
(E) heterodont radula.
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Family Histioteuthidae
Histioteuthis celetaria pacifica (Voss, 1962)
Fig. 4A–B.
Fourteen (14) specimens (7.73% of the cephalopod
catch) were obtained from station 11 (SD: 2,250 m).
Size: The specimens weighed 4.66–70.63 (23.09±26.27)
g, and mantle lengths measured 33–95 (54.0±24.7) mm.
Diagnostic features: The mantle is broad. Photophores
are scattered over the mantle, head and arms on
both dorsal and ventral sides. The gladius has a
long and slender rachis, and the shoulders of vanes
are broadly rounded. Eyes are unequal in size; the
left eye is larger. The fins are terminal and medium
in size. The fin length is about 33% of the ML, and
fin width is about 72% of the ML. Arms are long
and slender, and arm formula is I.III.II.IV.
The upper beak has a short, sharp rostrum. The
hood is long and conical in shape at the posterior,
slightly curved and black, and the crest is brown
and transparent at the margin, and slightly concave
on the cutting edge. The lower beak has a short,
slightly sharp rostrum, narrow and black hood, and

A

Distribution. Histioteuthis squids are globally
distributed in the mesopelagic zone to bathypelagic
zone in the Atlantic, Pacific, and Indian Oceans,
and in sub-Antarctic waters excluding the polar
region.
Remarks. The eyes of Histioteuthis have different
functions; the larger left eye is oriented upward
to view objects silhouetted against the dim light,
while the smaller right eye is oriented slightly
downward to view bioluminescent point sources
(Young 1975; Thomas et al. 2017). This species
is an important food in the diet of predators and
is often found in the guts of whales (Boyle and
Rodhouse 2005; Roper and Jereb 2010d). Nabhitabhata
et al. (2019) reported that two histioteuthid species
are found in the waters of Thailand: Histioteuthis
celetaria pacifica and H. hoylei.

10 mm

B

200 µm

1 mm

C

the crest and wings are dark brown and transparent
at the margins, with widely spread and long wings
(Fig. 4C–D). The heterodont radula has a tricuspid
rachidian tooth; the central cusp is about 5 times
longer than the lateral cusps; the marginal tooth is
long with a blunt tip and thick base (Fig. 4E).

D

E

Figure 4. Histioteuthis celetaria pacifica: (A) dorsal view; (B) ventral view; (C) lower beak; (D) upper
beak; and (E) heterodont radula.
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Family Ommastrephidae
Sthenoteuthis oualaniensis (Lesson, 1830)
Fig. 5A–B
Seventy-five (75) (41.44% of the cephalopod
catch) were obtained at stations 4, 6, 8, 9, and 15
(SD range: 394–1529 m).
Size: The specimens weighed 0.27–212.09 (21.68±34.21)
g, and mantle lengths measured 22–166 (68.5±34.6)
mm.
Diagnostic features: Fins are terminal and medium
in size; the fins length is about 37% of the ML, and
fins width are about 74% of the ML. Arm formula
is IV.III.II.I. Tentacles are about 145% of the ML.
Photophores are present on the dorsal side.
The upper beak has a long hood and sharp
rostrum, the rostral tip is black, and the crest is
dark brown and transparent at the margin. The
lower beak has a short, slightly blunt rostrum,
a black, narrow hood, and a long wing, and the
crest is brown and transparent at the margin, with

a slightly curved lateral wall (Fig. 5C–D). The
heterodont radula has a tricuspid rachidian tooth;
its central cusp is about 3 times larger than the lateral
cusps, and the base of lateral tooth that is next to
the rachidian tooth is triangular in shape (Fig. 5E).
Distribution. Sthenoteuthis spp. are abundant in
tropical areas and are surface schooling (Dunning
1988). In Thailand, S. oualaniensis is found in the
Gulf of Thailand and in Andaman Sea (Nabhitabhata
et al. 2009; Nabhitabhata et al. 2019).
Remarks. This family is known as flying squid
because some of the species can glide through the
air when excited or when they need to escape from
predators. The gliding is aided by spreading their
fins and arms (Norman 2000; Steadman 2013).
Roper et al. (2010) reported that there are two species
of Sthenoteuthis: S. oualaniensis and S. pteropus.
Tung (1976) reported that S. oualaniensis can be
recognized by a large yellow light organ under the
skin on the dorsal side in adults.

10 mm
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B

200 µm

D

E

Figure 5. Sthenoteuthis oualaniensis (Lesson, 1830): (A) dorsal view; (B) ventral view; (C) lower beak;
(D) upper beak; and (E) heterodont radula.
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Nototodarus hawaiiensis (Berry, 1912)
Fig. 6A–B
Forty (40) specimens (22.10% of the cephalopod
catch) were obtained from station 7 (SD: 401 m)
and station 11 (SD: 2,250 m).
Size: The specimens weighed 10.09–48.23 (20.27±9.00)
g, and mantle lengths measured 67–110 (85.8±9.5)
mm.
Diagnostic features: The mantle is cylindrical,
while the fins are muscular, broad and short. A dark
stripe of chromatophores occurs along the dorsal
midline of the mantle and fins. Fins are terminal
and medium in size; the fin length is about 28% of
the ML, and fin width is 47% of the ML. The arm
formula is III.II.IV.I. The tentacles are about 96%
of the ML.
The upper beak has a short, sharp rostrum,
long hood, and black rostral tip, is transparent, and
is slightly concave on the cutting edge. The lower

beak has a short, slightly blunt rostrum, narrow and
black hood, a short crest that is half brown, moderate
wings, and slightly curved lateral wall (Fig. 6C–D).
Heterodont radula has a tricuspid rachidian tooth,
which is shorter than the other teeth. The central
cusp is 2 times larger than the lateral cusps (Fig.
6E).
Distribution. Nototodarus spp. are distributed in
different areas; N. gouldi is found on the continental
shelf of New Zealand waters, N. gouldi is found
in southern Australia and off the central coasts of
New Zealand, while N. hawaiiensis has a very
broad distribution in tropical and subtropical waters;
it is found in slope waters of the Pacific and Indian
Oceans, including around the Hawaiian Islands,
Midway Island, southeastern Honshu, and in the
South China Sea (Dong 1963; Wormuth 1976;
Okutani and Kuroiwa 1985; Young 1978; Dunning
and Fӧrch 1998; Roper et al. 2010). Nabhitabhata
et al. (2019) reported that N. hawaiiensis occurs in
the Gulf of Thailand and the Andaman Sea.
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Figure 6. Nototodarus hawaiiensis (Berry, 1912): (A) dorsal view; (B) ventral view; (C) lower beak; (D)
upper beak; and (E) heterodont radula.
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Table 2. Species composition of oceanic squids collected in the Andaman Sea off Thailand during the survey
of the R/V Dr. Fridtjof Nansen.
St.

Family

4

Ommastrephidae

6

Ommastrephidae

7

Cranchiidae
Ommastrephidae

8

Ommastrephidae
Ancistrocheiridae

9

Cranchiidae
Ommastrephidae
Enoploteuthidae

11

Ommastrephidae
Ancistrocheiridae
Histioteuthidae

15

Ommastrephidae
Enoploteuthidae

Species

Mantle length
(mm)

Sthenoteuthis
oualaniensis
Sthenoteuthis
oualaniensis
Liocranchia reinhardti
Nototodarus
hawaiiensis
Sthenoteuthis
oualaniensis
Ancistrocheirus
lesueurii
Liocranchia reinhardti
Sthenoteuthis
oualaniensis
Enoploteuthis
reticulata
Nototodarus
hawaiiensis
Ancistrocheirus
lesueurii
Histioteuthis celetaria
pacifica
Sthenoteuthis
oualaniensis
Enoploteuthis
reticulata
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