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Two new genera and species of sepioline squid (Cephalopoda: Sepiolidae) are described from Australian waters.
Dextrasepiola taenia is characterised by having copulatory organs (i.e. the hectocotylised arm in the males and the bursa
copulatrix in the females) in the right side of the body. All other known sepiolinids have copulatory organs in the left side
of the body. Amutatiola macroventosa is characterised by the absence of a hectcotylised arm in mature males; instead, it
possesses many enormously enlarged suckers on some of the arms of the males. The bursa copulatrix is in the left side of
the female body, as in other known sepioline squids. The discovery of these two new taxa indicates that the present
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definition of Sepiolinae needs to be broadened to accommodate these two new genera.
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Introduction

Members of the family Sepiolidae are small to medium size
benthic or pelagic cephalopods and are common in tropical,
subtropical and temperate waters. Currently, 18 genera are
recognised in the following three subfamilies: (i)
Heteroteuthinae: Heteroteuthis Gray, 1849, Stoloteuthis Verrill,
1881, Nectoteuthis Verrill, 1883, Iridoteuthis Naef, 1912, and
Sepiolina Naef, 1912; (ii) Sepiolinae: Sepiola Leach, 1817,
Inioteuthis Verrill, 1881, Euprymna Steenstrup, 1887,
Rondeletiola Naef, 1921, Sepietta Naef, 1912, Adinaefiola
Bello, 2020, Boletzkyola Bello, 2020, Lusepiola Bello, 2020,
and Eumandya Bello, 2020; and (iii) Rossiinae: Rossia Owen,
1834, Semirossia Steenstrup, 1881, Austrorossia Berry, 1918,
and Neorossia Boletzky, 1971. For Chonneteuthis Lu and
Boucher-Rodoni, 2006, the subfamilial placement is uncertain
(Bello, 2020; Lu and Boucher-Rodoni, 2006; Nesis 1987). The
three subfamilies are well defined. Table 1 shows the diagnostic
characters of these subfamilies.

A member of Sepiolinae was first recorded from Australia
by Lu and Phillips (1985) and assigned to the old genus Sepiola
without specific identification. A dorsal view of a specimen
was also presented in Lu and Dunning (1998). The record was
accidentally omitted in Lu (2001). In this paper, we describe
two new sepioline species and placed them in two new genera

in light of Bello’s (2020) revision. These new genera and
species appear to belong to Sepiolinae based on the main
characters of this subfamily, apart from their peculiar male
arm modifications that do not correspond to the normal
sepioline hectocotylisation.

Material and methods

All materials examined are listed under each relevant taxon. All
except one lot are in the collection of the Museum of Victoria.
The materials were all formalin fixed and preserved in 70%
ethyl alcohol. All measurements and indices are standard
teuthological measurements and indices, following Roper and
Voss (1983) and Lu and Boucher-Rodoni (2006), except for
nuchal commissure index, which is the width of nuchal
commissure expressed as a percentage of the width of mantle at
the position of nuchal commissure. Nuchal commissure width is
called occipital band width by some authors (e.g. Nesis, 1982).
Roper and Voss (1983) used the mantle length as the standard
reference size for free funnel index and nuchal commissure
index. For arm lengths, arm sucker counts and sucker diameters,
left arms were measured or counted. In males, the right arm I
was also measured and suckers and sucker stalks counted to
ascertain if any modification occurs in right arm I. The maturity
stages used in the Tables are those used in Lu and Roper (1979).
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Table 1. Comparison of distinguishing characters of subfamilies Heteroteuthinae, Rossiinae and Sepiolinae of the family Sepiolidae (after Nesis, 1982)

Heteroteuthinae

Rossiinae

Sepiolinae

Anterior ventral mantle edge

extended into projecting ventral
shield covering funnel from below
and sometimes reaching level of eyes
or farther forward; ventral shield
with an incision in centre for funnel
opening

not extended forward, not covering
funnel

not extended forward, not covering
funnel

Anterior dorsal mantle edge

fused with head, except in
Heteroteuthis

not fused with head

fused with head

Nuchal cartilage

developed in Heteroteuthis; absent in
other genera

developed

no nuchal cartilage

Arms connected by web

3 dorsal pairs of arms joined by deep
web

2 dorsal pairs of arms not connected
or connected only by shallow web

2 dorsal pairs of arms not connected
or connected only by shallow web

Arm suckers

in 2 series; some suckers on lateral
arms in males in some taxa greatly
enlarged

in 2 or 4 series; no greatly enlarged
suckers

in 2 or 4 series; some suckers in
males maybe enlarged

Club narrow or slightly widened, with narrow or widened, with very small, | narrow or slightly widened, with
very small suckers medium or large suckers small suckers

Fins large, fin length 60—-100% of mantle | moderate size, much shorter than moderate size, much shorter than
length mantle mantle

Photophores on ventral side of ink sac only one genus, Semirossia, is saddle-shaped, two ear-shaped,

known to have a bilobed photophore
on ink sac

lens-shaped or absent (Inioteuthis)

Hectocotylisation

usually both dorsal arms

left or both dorsal arms

left dorsal arm hectocotylised

hectocotylised hectocotylised
Gladius absent present rudimentary or absent
Habitat benthic or pelagic benthic, some species ascend to benthic, some species ascend to
surface during reproduction surface during reproduction
Abbreviations: about 50-80% mantle length. Suckers biseriate on all arms.

CSIRO: Commonwealth Scientific and Industry Research
Organisation of Australia

IYGPT: International Young Gadoid Pelagic Trawl

MOV: Museum of Victoria, Melbourne, Victoria, Australia
Q: FRV Courageous of CSIRO

Q47/51: FRV Courageous of CSIRO cruise 47, station 51

SO: FRV Soela of CSIRO

FRV Soela SO1/85/124 (and similar): FRV Soela of CSIRO,
1985 cruise 1, station 124

Systematic description

Class Cephalopoda Cuvier, 1797

Subclass Coleoidea Bather, 1888

Order Sepiolida Fioroni, 1981

Family Sepiolidae Leach, 1817

Subfamily Sepiolinae Leach, 1817

Dextrasepiola n. gen.
Type Species: Dextrasepiola taenia n. gen., n. sp. by monotypy

Diagnosis: Sepiolinae with fins rounded with large anterior
lobes, which do not reach the anterior mantle margin; fin length

Tentacular club suckers in 4-8 longitudinal series. Nuchal
commissure narrow, not reaching over the ocular globes. A pair
of dumbbell-shaped photophores on ventral surface of ink sac.
Gladius absent. Ventral mantle margin slightly sinuate, without
any deep funnel indentation. Right arm I of male hectocotylised.
Hectocotylus tripartite: basal part with five suckers in two
series, two suckers in dorsal series and three in ventral series;
copulatory apparatus long, fleshy, tape like, formed by fusion of
two adjoining very elongate sucker stalks, no additional
modified structure on the arm (i.e. hook-like stalks); distal to
tape-like copulatory apparatus biserial suckers to arm tip (19
suckers in holotype, 23 suckers in paratype 2). Female bursa
copulatrix on right side of mantle cavity, open type (cf. Bello,
2020), roughly ear shaped.

Etymology: Generic name Dextrasepiola is derived from Latin
dextra meaning right or on the right side plus sepiola meaning
a small cuttlefish. The name denotes the unique feature among
the Sepiola and its kin having the right dorsal arm hectocotylised
instead of the left dorsal one in mature males and the bursa
copulatrix in females on the right side of the mantle cavity.

Remarks: The hectocotylisation in Sepiolinae has been
thoroughly discussed and illustrated by Bello (2020), Naef
(1912a, b; 1923) and Nesis (1982). All known species have the
left dorsal arm hectocotylised and the sucker stalks of some
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suckers are modified into a horn-like or hook-like copulatory
organ. The present genus is unique in having the right dorsal
arm hectocotylised and the copulatory organ as one thick tape-
like structure. In addition, the hectocotylus has the regular
tripartite structure typical of most sepioline genera except for
Euprymna and Eumandya (cf. Bello, 2020). The females of all
known species of Sepiolinae possess a bursa copulatrix on the
left side of the mantle cavity. The present genus is unique in
having the bursa copulatrix on the right side of the mantle
cavity. This right-handedness of the copulatory organs of both
sexes of this genus certainly facilitate copulation in a normal
fashion as they are on the same side of the animal.

Dextrasepiola taenia n.gen., n.sp.
Figures 1-5, 13; Table 2

Material examined: Holotype: MOV F80458: Redland Bay,
Queensland, 27° 36' S, 153° 19'E, 1.2 m, CSIRO Moreton Bay Survey,
J43, Location 31, 10 Aug 1951, 1 male, mature, 8.2 mm mantle length
(specimen #1).

Paratype 1: MOV F91359: Redland Bay, Queensland, 27° 36' S,
153° 19' E, 1.2 m, CSIRO Moreton Bay Survey, J43, Location 31, 10
Aug 1951, 1 female, mature, 7.8 mm mantle length (specimen #2).

Paratype 2: MOV F74469: Peel Island, Queensland, 27° 30' S,
153° 21" E, 1.2 m, CSIRO Moreton Bay Survey, J26, Location 41, 10
Aug 1951, 1 male, mature, 6.5 mm mantle length (specimen #3).

Paratype 3: MOV F91361: Peel Island, Queensland, 27° 30' S,
153° 21' E, 1.2 m, CSIRO Moreton Bay Survey, J26, Location 41, 10
Aug 1951, 1 female, mature, 8.7 mm mantle length (specimen #4).

Other material: MOV F91360: Peel Island, Queensland, 27° 30' S,
153° 21' E, 1.2 m, CSIRO Moreton Bay Survey, J26, Location 41, 10
Aug 1951, 2 specimens, poor condition, 1 female, juvenile, 5.4 mm
mantle length, 1 specimen, sex indeterminate, 3.9 mm mantle length.

Diagnosis: Small sepioline with right arm I of mature male
hectocotylised, copulatory apparatus in the form of a long tape-
like process, no hook-like structure on the arm. Females with
bursa copulatrix on right side of mantle cavity.

Description: Mantle (figs la—c) short dome-shaped, slightly
longer than wide, fused with head dorsally for about 25% of
width. Anterior ventral mantle margin shallowly concave with
lateral projections at position of mantle-funnel connectives.
Head wide, slightly narrower than mantle. Nuchal commissure
narrow, not reaching beyond level of medial border of eyeball,
approximately 25-40% of mantle width at level of nuchal
commissure. Eyes large, elliptical, located dorso-laterally on
head. Cornea membrane protecting eye attached to skin of
head along dorsal margin. Olfactory papilla located behind
posterior corner of eye orbit, ventral photosensitive vesicle not
found. Funnel long and slender, reaching the level beyond
anterior eye margin, free from head for 60—80% of funnel
length. Funnel connects to head by an oblique muscle band
extending from beneath anterior end of funnel locking cartilage
to ventral side of head.

Funnel locking cartilage (fig. 1f) elongated oval with
simple, slightly curved depression in the middle, mantle locking
cartilage long, low ridge. Dorsal element of funnel organ (fig.
1g) Y-shaped pad with a small papilla at the apex. Behind each
ramus is swelling that connects dorsal funnel organ with base

of funnel retractor. Ventral elements of funnel organ (fig. 1g) a
pronounced semi-spherical pad, becoming slightly narrower
anteriorly, with a mamillar projection slightly posteriorly to
centre. Funnel valve well developed on dorsal roof, tongue
shaped, located well behind funnel aperture.

Fins (figs la—c) circular in outline, anterior border of fins
projects forward prominently forming a deep cleft with
mantle, anterior fin lobe reaching level halfway between fin
insertion and mantle border or to mantle margin, posterior
borders of fins convex, less pronounced. Length of fin base
about 33% of mantle length.

Arms (figs la—c, 2a—c, 3) short, rounded aborally, flatten
orally. All arms on both sexes with biserial suckers throughout.
Because most suckers are lost, it was impossible to determine
the sucker ring dentition and if the enlargement of suckers
exists. In males, arm III is the longest and thickest, followed by
arm II or arm IV. Right arm I of male (figs 1d—e, 3) with a flat,
fleshy, tape-like long process, appeared to be modified sucker
stalks of proximal third sucker of dorsal series and proximal
fourth sucker of ventral series fused together throughout their
length. Length of the process reaches to almost the level of
arm tip, thickened along proximal portion ending in a blunt tip.
No sucker on the tape-like process of holotype, but a remnant
of a tiny sucker on the process of paratype 2 (fig. 3). Distal to
the tape-like process, 19 suckers in two series to arm tip on
holotype (23 suckers in paratype 2); no hook-like structures on
the arm. Left arm I in males and both arms I in females with
28-30 suckers in two series, with no peculiar or unusual
development or modification. Arm II with 27-35 suckers in
both sexes with no noticeable special development in either
sex. In males, arms III thickened proximally, slightly tapers
distally to about half of arm length then abruptly tapers
distally; swollen proximal part with no suckers except several
remnants of suckers; distal part strongly curled towards mouth,
with 17-19 suckers. In females, arm III similar to arm II with
21 suckers. Arm IV of both sexes with 26-31 suckers. In
males, aboral keel and swimming membrane absent on arms
I-III, well developed along whole length of arms IV. In
females, aboral keel and swimming membrane present on
distal half of arms I and II, and almost whole length of arms
IIT and IV. Webs shallow between all arms except between
arms III and IV (web D), which half encloses base of tentacles
in both sexes, web E non-existent.

Tentacles weak, longer than arms. Club (fig. 4a) slightly
expanded, minute carpal suckers in 4 series, minute manal
suckers in 6 series, those on dorsal 2 series larger than the
remaining suckers, numerous minute suckers in 8 series on
dactylus. Sucker ring dentition of largest club sucker finely
toothed around entire minute circle.

Gills with 15-20 lamellae per demibranch, plus a terminal
lamella. A pair of dumbbell-shaped, yellowish photophores,
opaque with both ends swollen on both sides of ink sac (figs
1g, 4b).

Upper beak (fig. 4d) rostrum slightly curved; jaw angle
obtuse; wing long, shoulder (cutting edge) serrated; rostrum
dark brown to black, hood, shoulder and dorsal part of lateral
wall light brown, posterior part of hood, most of lateral wall
unpigmented, transparent.
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Table 2. Dextrasepiola taenia n.gen. & n.sp. measurement, counts and indices

Species Dextrasepiola taenia

Museum MOV MOV MOV MOV
Registration number F80458 F74469 F91361 F91359
Specimen number 1 2 3 4

Type status Holotype Paratype 2 Paratype 3 Paratype 1
Cruise Moreton Bay Survey Moreton Bay Survey Moreton Bay Survey Moreton Bay Survey
Station number J43,Loc.31 J26, Location 41 J26, Location 41 J43, Location 31
Sex male male female female
Maturity 5 5 5 5

DML (mm) 8.2 6.5 8.7 7.8
VMLI 93.9 113.8 1034 102.6
HLI 29.3 36.9 51.7 43.6
HWI 75.6 954 74.7 88.5
NCI 264 22 40 36.1
MWI 87.8 90.8 86.2 923
FuLI 53.7 83.1 65.5 70.5
FuWlI 463 43.1 47.1 51.3
FFul 81.8 61.1 614 60

FLI 48.8 67.7 63.2 61.5
FBLI 354 354 31 32.1
FWI 439 64.6 44.8 56.4
ALI 549 84.6 51.7 57.1
ALI 67.1 84.6 69 64.1
AsLI 854 107.7 63.2 64.1
ALLT 54.9 92.3 57.5 51.3
Arm formula 32.1=4. 34.1=2. 2.34.1. 2.=3.14.
Ag,LI 67.1 92.3 - -

TtLI 854 - 137.9 179.5
CILI 30.5 - 23 38.5
CIRC 6 - 6 6

GLI 329 46.2 414 28.2
GWI 18.3 29.2 23 21.8
GIiLC 18 20 - 15
A;SC 28 30 29 30
A,SC 27 31 right 30 30
AsSC - - - 27
A,SC 26 31 29 right 27
Ag;SC 25 29 - -

CISI 2.2 - - -

A,SIT - 4.6 - -

A,SI - - - -

A5SI - - - -

A,SI - - - -

SpLI a:26; b:24.3; ¢:30.1; d:27.4;e:282 |- — —
SpWI a:3.9;b:4.2;¢:34:d:3.7;e:4.8 — — —

SpRI a:20.7;b:22.1; ¢:19;d:22.2;e:21.6 |- — —

CBI a:33.8; b:36.2; ¢:304; d:34.7; e:33.8 | — — —
NidGI - - 544 36.6

Note: Maturity 4, subadult — sexual characters well distinguished but gonads and accessory organs not completely developed; Maturity 5, adult — sexually mature with
spermatophores in Needham'’s sac in males; ovaries, nidamental and oviducal glands fully developed and ripe, eggs sometimes in oviducts, in females; DML, dorsal
mantle length (mm) — measured from anterior-most point of mantle to posterior end of mantle; VMLI, ventral mantle length index — ventral mantle length, measured
from anterior border of mantle at ventral midline, to apex of mantle, expressed as a percentage of DML; HLI, head length index — dorsal length of head measured from
point of fusion of dorsal arms to anterior tip of dorsal mantle expressed as a percentage of DML; HWI, head width index — greatest width of head at level of eyes
expressed as a percentage of DML; NCI, nuchal commissure width index — width of nuchal commissure expressed as a percentage of width of mantle at the position of
nuchal commissure; MWI, mantle width index — mantle width at mantle opening expressed as a percentage of DML; FuLl, funnel length index — length of funnel from
anterior funnel opening to posterior border of funnel measured along ventral midline expressed as a percentage of DML; FuWI, funnel width index — width of funnel at
junction of funnel and head just anterior to funnel locking cartilages expressed as a percentage of DML; FFul, free funnel index — length of funnel from the anterior
opening to the point of dorsal attachment to head expressed as a percentage of funnel length; FLI, fin length index — greatest length of a single fin expressed as a
percentage of DML; FBLLI, fin base length index — length of fin attachment to mantle expressed as a percentage of DML; FWI, fin width index — greatest width of a
single fin expressed as a percentage of DML; A LI, arm I length index — length of arm I expressed as a percentage of DML; A LI, arm II length index — length of arm II
expressed as a percentage of DML; A LI, arm i length index — length of arm IIT expressed as a percentage of DML; A LI, arm IV length index — length of arm IV
expressed as a percentage of DML; A; LI, right arm I length index — length of right arm I expressed as a percentage of DML (only in males); TtLI, tentacle length index
— total length of tentacular stalk and club expressed as a percentage of DML; CILI, club length index — length of club, measured from proximal-most basal sucker to
distal tip of club expressed as a percentage of DML; CIRC, club row count — number of longitudinal rows of suckers across width of club; GLI, gill length index —
length of gill expressed as a percentage of DML; GWI, gill width index — greatest width of gill expressed as a percentage of DML; GiLC, gill lamellae count — number
of lamellae on outer demibranch, excluding terminal lamella; A SC, sucker counts of arm I — total number of suckers or sucker stalks on arm I; A_SC, sucker counts of
arm II — total number of suckers or sucker stalks on arm II; A,SC, sucker counts of arm III — total number of suckers or sucker stalks on arm III; 1& ,SC, sucker counts of
arm IV — total number of suckers or sucker stalks on arm I'V; ARISC, sucker counts of right arm I — total number of suckers or sucker stalks on right arm I (only in
males); CISI, club sucker index — diameter of largest club sucker expressed as a percentage of DML; A SI, arm I sucker index — diameter of largest sucker on arm I
expressed as a percentage of DML; A SI, arm II sucker index — diameter of largest sucker on arm II expressed as a percentage of DML; A,SI, arm III sucker index —
diameter of largest sucker on arm III expressed as a percentage of DML; A SI, arm IV sucker index — diameter of largest sucker on arm IV expressed as a percentage of
DML,; SpLI, spermatophore length index — length of spermatophore expressed as a percentage of DML; SpWI, spermatophore width index — greatest width of
spermatophore expressed as a percentage of spermatophore length; SpRI, sperm reservoir index — length of sperm reservoir expressed as a percentage of spermatophore
length; CBI, cement body index — length of cement body expressed as a percentage of spermatophore length; NidGI, nidamental gland index — length of nidamental
gland expressed as a percentage of DML.
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Lower beak (figs 4e, f) wide; rostrum with blunt tip; jaw
edge rough, slightly serrated, jaw angle indistinct; blunt tooth
on shoulder; no notch in hood; lateral wall without fold or ridge,
roughly elongate rhomboidal with lower edge slightly concave,
corner faintly produced; rostrum and hood light brown,
posterior part of lateral wall and wings transparent. Radula (fig.
4c) seven series, each row with seven unicuspid teeth.

Gladius absent.

Spermatophores (figs 5a, b) small, five spermatophores from
the holotype approximately 2-2.5 mm long (spermatophore
length index 24-30), greatest width approximately 0.08—0.1 mm

(spermatophore width index 3.4-4.8), sperm reservoir about
0.4-0.5mm (sperm reservoir index 19-22), structure complex,
with spiral appearance in ejaculatory apparatus and the sperm
mass, cement body 0.72—-0.78 mm long (cement body index
30-36), connects to sperm reservoir by a narrow neck, oral end
of cement body elongated funnel shaped.

Bursa copulatrix (figs Sc—f ) open type, large, roughly ear-
shaped, longer than wide; anteriorly extends medially towards
midline, running antero-laterally just below right funnel
locking cartilage, reaching posterior end of mantle cavity.
Longitudinal opening of bursa close to mantle ventral midline,

Figure 1. Dextrasepiola taenia n. gen. & n. sp., male: a, dorsal view, holotype (MOV F80458); b, ventral view (MOV F80458); c, lateral view (MOV
F80458); d, hectocotylised arm (right arm I; MOV F80458); e, diagram of the hectocotylised arm showing tape-like modification, paratype 2 (MOV
F74469; drawn by T. Okutani); f, inside mantle cavity, showing photophores (p) and other organs (MOV F80458); g, diagram of opened funnel and
inside mantle cavity showing dorsal funnel organ (dfo), ventral funnel organ (vfo) and photophores (p; MOV F80458; drawn by T. Okutani).
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Figure 2. Dextrasepiola taenia n. gen. & n. sp., female, paratype 1 (MOV F91359): a, dorsal view; b, ventral view; c, oral view of arm crown
showing sucker arrangements of female.

Figure 3. Dextrasepiola taenia n. gen. & n. sp. male, paratype 2 (MOV F74469). Oral view of arms (grids in background: 1 mm x 1 mm): a, right arm
I, arrow points to remnant of a tiny sucker; b, right arm II; c, right arm III; d, right arm IV; e, left arm I; f, left arm II; g, left arm III; h, left arm IV.
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running along long axis of bursa. Mature females with large
nidamental gland, (nidamental gland index 36.6-54.4).

Alcohol-preserved specimens brown in colour, dorsal
mantle surface lighter than ventral surface. Dark chocolate-
brown chromatophores scattered over brown-coloured
background on both dorsal and ventral surfaces of head and
mantle, and along aboral surface of all arms. Surfaces of fins
devoid of chromatophores and pigmented spots. Skin smooth,
lacking sculpture or papillae.

Etymology: Species epithet taenia from Latin taenia meaning
tape-like. The name denotes the tape-like structure in the
copulatory apparatus on the hectocotylised arm of the males.

Distribution: Only known from Moreton Bay, Queensland,
Australia (fig. 13).

Remarks: This is the only known species in the genus. Due to the
poor preservation of the specimens, nearly all suckers are lost or
are without sucker rings. The description of sucker ring dentition
and spermatophores must wait until better materials are available.

The poor state of preservation resulted in distorted
morphology of the specimens studied. This most certainly
contributes to the wide range of the morphometric indices
listed in Table 2.

Amutatiola n. gen.

Diagnosis: Small Sepiolinae with fins rounded with large
anterior lobe, which do not reach the anterior mantle margin;
fin length about 40—66% mantle length. Suckers biseriate on all
arms. Tentacular club suckers in 4-8 longitudinal series.
Nuchal commissure moderately wide, not reaching over the
ocular globes, about 38—-59% of mantle width. A pair of
dumbbell-shaped or elongated kidney-shaped photophores on
ventral surface of ink sac. Gladius absent. Ventral mantle
margin slightly sinuate, without any deep funnel indentation.
No arm in mature males hectocotylised. Some arm suckers in
mature males grossly enlarged. Female bursa copulatrix closed
type, pouch-like, opening at level of base of left gill.

Type Species: Amutatiola macroventosa n. gen., n. sp. by
monotypy.

Etymology: Generic name Amutatiola is derived from Greek a
meaning without or absent plus Latin mutatus meaning
changed or altered; the ending -ola is the diminutive suffix of
sepiola meaning a small cuttlefish. The name denotes the
unique feature among the Sepiolinae of having no arm
hectocotylised in males.

Figure 4. Dextrasepiola taenia n. gen. & n. sp. (grids in background: 1 mm x 1 mm): a, left tentacular club, female, paratype 3 (MOV F91361);
b, inside mantle cavity: photophores (p), left gill (Ig), male, holotype (MOVF80458); c, radula (paratype 1, MOV F91359); d, lateral view of upper
beak (MOV F91361); e, lateral view of lower beak (MOV F91361); f, top view of lower beak (MOV F91361).
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Figure 5. Dextrasepiola taenia n. gen. & n. sp. (grids in background: 1 mm x 1 mm): a, spermatophore from the holotype (MOV F80458); b,
close-up of cement body; c, bursa copulatrix, paratype 1 (MOV F31359; bc: bursa copulatrix; rg: right gill; rsf: right side of funnel); d, bursa
copulatrix, juvenile (MOV F31360; bc: bursa copulatrix; Iflc: left funnel locking cartilage; rflc: right funnel locking cartilage; rg: right gill); e,
bursa copulatrix, paratype 3 (MOV F31361; bc: bursa copulatrix; Isf: left side of funnel; ms: mantle septum; rsf: right side of funnel); f, close-up

of a portion of e, arrow points to opening of bursa copulatrix.

Amutatiola macroventosa n. gen., n. sp.
Figures 6—13; Tables 3, 4

Material examined: Holotype: MOV F80081: south-east Tasmania,
42°38.1'S, 148° 12.4' E, trawl depth 36—42 m, bottom depth 86-90 m,
collected by CSIRO, FRV Soela SO1/85/124, 27 Feb 1985, 0331 hr,
Rectangular Midwater Trawl with 8 m? mouth area, 1 male, 9.8 mm
mantle length, mature (specimen #1).

Paratype 1: MOV F275293: Great Australian Bight, 32° 43' S,
126° 00' E-32° 45' S, 125° 59' E, 40-170 m, collected by CSIRO, FRV
Soela SO3/80/32, 13 May 1980, 0100 hr, IYGPT, 1 female, 12.2 mm
mantle length, mature (specimen #11).

Paratype 2: WAM 3091-83: west side of Irwin Reef, Port Denison,
Western Australia, 29° 16' S, 114° 55' E; 7-8 m, collected by N. Sinclair,
4 Apr 1983, Rotenone Station, 1 male, 9.5 mm mantle length, mature
(specimen #3).

Paratype 3: MOV F80083: south-east Tasmania, 42° 39.7' S,
148° 12.1' E, trawl depth 5-10 m, bottom depth 90-95 m, collected by
CSIRO, FRV Soela SO1/85/104, 15 Feb 1985, 2034 hr, Rectangular
Midwater Trawl with 8 m?> mouth area, 1 male, 9.6 mm mantle length,
mature (specimen #2).

Paratype 4: MOV F275294: Great Australian Bight, 33° 30' S,

131° 50.0' E-33° 30' S, 131° 53' E, 200-144 m, collected by FRV Soela
S03/80/1, 8 May 1980, 1 female, 12.8 mm mantle length, mature
(specimen #9).

Paratype 5: MOV F158244: Luck Bay, western point off beach,
Cape Le Grand National Park, Western Australia, 33° 59' S, 122° 13'E,
5 m, active over algae, collected by D. Rawlins, J. Finn and M. Norman,
26 April 1998, 1915 hr, hand net, 1 male, 8.8 mm mantle length, mature
(specimen #4).

Paratype 6: MOV F275296: Luck Bay, western point off beach,
Cape Le Grand National Park, Western Australia, 33° 59' S, 122° 13'E,
5 m, active over algae, collected by D. Rawlins, J. Finn and M. Norman,
26 April 1998, 1915 hr, hand net, 1 female, 6.2 mm mantle length,
subadult (specimen #17).

Paratype 7: MOV F275295: Luck Bay, western point off beach,
Cape Le Grand National Park, Western Australia, 33° 59' S, 122° 13'E,
5m, active over algae, collect. by D. Rawlins, J. Finn and M. Norman, 26
April 1998, 1915 hr, hand net, 1 male, 8.1 mm mantle length, mature
(specimen #5).

Paratype 8: MOV F91362: Luck Bay, western point off beach, Cape
Le Grand National Park, Western Australia, 33° 59' S, 122° 13'E, 5 m,
active over algae, collected by D. Rawlins, J. Finn and M. Norman, 26
April 1998, 1915 hr, hand net, 1 male, 6.9 mm mantle length, mature
(specimen #7).
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Table 3. Amutatiola macroventosa n.gen. & n.sp. measurement, counts and indices of male specimens

Species Amutatiola macroventosa
Museum MOV MOV WAM MOV MOV MOV MOV
Registration number|F80081 F80083 3091-83 F158244 F275295 F80087 F91362
Specimen number |1 2 3 4 5 6 7
Type status Holotype Paratype 3 Paratype 2 Paratype 5 Paratype 7 — Paratype 8
Cruise SO1/85 SO1/85 N. Sinclair, 4 Apr1983|— - - -
Station number 124 104 4 Apr 1983, Rotenone |— - - -
Station.
Sex male male male male male male male
Maturity 5 5 5 5 4 5 4
DML (mm) 9.8 9.6 9.5 8.8 8.1 8 69
VMLI 109.2 93.8 102.1 - 88 116.3 103.6
HLI 439 479 40 493 59.6 63.8 54.1
HWI 88.8 70.8 90.5 84.2 87.7 101.3 102
NCI 41.1 38.6 45.8 - 437 40.2 50.5
MWI 96.9 91.7 874 - 91.6 115 1114
FuLI 694 62.5 70.5 - 81.2 61.3 85.5
FuWlI 50 438 42.1 34.6 55.1 313 58.8
FFul 60.3 66.7 68.7 - 77.8 61.2 79
FLI 62.2 58.3 53.7 - 54 63.8 64.9
FBLI 35.7 30.2 316 30.3 29.8 41.3 529
FWI 469 38.5 337 59.7 48.1 58.8 584
ALT 929 87.5 - 1409 75.3 80 24
ALL 87.8 823 82.1 90.9 91 98.8 103.6
ASLI 735 833 71.6 - - 88.8 105.2
ALLL 74.5 65.6 73.7 68.2 752 77.5 90.9
Arm formula 12423. 1.324. 2.143. - 2.134. 2.3.14. 32.14.
Ag LI 84.7 91.7 76.8 102.3 72.8 100 884
TtLI - 161.8 121.1 - - 87.5 -
CILI 24.5 219 29.5 22.7 32.1 28.8 26.1
CIRC 6 6 6 6 6-8 6-8 6-8
GLI 429 427 - - 40 33.7 464
GWI 224 16.7 - - 25.3 16.3 18.8
GiLC 21 21 - - 17 16 16
A;SC 21 20 19 20 14 28 16
A,SC 30 30 30 32 33 27 28
AsSC - - 27 - 24 - 24
ALSC 29 29 27 21 24 26 22
Ar,SC 19 18 17 - 12 25 14
CISI 24 1.6 19 0.6 1.6 23 19
A,SIT 214 17.6 19.8 18.6 204 119 242
A,ST 4.7 9.7 5.1 7.3 174 - 6.7
A5ST 13.7 84 14.5 17.2 20.3 - 204
A,SI 4.1 4.8 8.1 5.6 6.3 - 74
SpLI a:36.2; b:33.5; ¢:35.7: d:34.0(38.8 42.7 293 - 44 .8 —
SpWI a:6.2;b:6.7;¢:5.7;,d:6 6.7 54 6.6 - 7.0 —
SpRI a:33.5:b:35.7; ¢:34; d:432 (403 355 37.6 - 279 -
CBI a:20.3; b:22; ¢:19.1; d:20 194 18.5 194 - 109 -

Note: Maturity 4, subadult — sexual characters well distinguished but gonads and accessory organs not completely developed; Maturity 5, adult — sexually mature with
spermatophores in Needham’s sac in males; ovaries, nidamental and oviducal glands fully developed and ripe, eggs sometimes in oviducts, in females; DML, dorsal
mantle length (mm) — measured from anterior-most point of mantle to posterior end of mantle; VMLI, ventral mantle length index — ventral mantle length, measured
from anterior border of mantle at ventral midline, to apex of mantle, expressed as a percentage of DML; HLI, head length index — dorsal length of head measured from
point of fusion of dorsal arms to anterior tip of dorsal mantle expressed as a percentage of DML; HWI, head width index — greatest width of head at level of eyes
expressed as a percentage of DML; NCI, nuchal commissure width index — width of nuchal commissure expressed as a percentage of width of mantle at the position of
nuchal commissure; MWI, mantle width index — mantle width at mantle opening expressed as a percentage of DML; FuLlI, funnel length index — length of funnel from
anterior funnel opening to posterior border of funnel measured along ventral midline expressed as a percentage of DML; FuWI, funnel width index — width of funnel at
junction of funnel and head just anterior to funnel locking cartilages expressed as a percentage of DML; FFul, free funnel index — length of funnel from the anterior
opening to the point of dorsal attachment to head expressed as a percentage of funnel length; FLI, fin length index — greatest length of a single fin expressed as a
percentage of DML; FBLI, fin base length index — length of fin attachment to mantle expressed as a percentage of DML; FWI, fin width index — greatest width of a
single fin expressed as a percentage of DML; A LI, arm I length index — length of arm I'expressed as a percentage of DML; A LI, arm II length index — length of arm II
expressed as a percentage of DML; A LI, arm mle length index — length of arm IIT expressed as a percentage of DML; A LI, arm IV length index — length of arm IV
expressed as a percentage of DML; Al LI right arm I length index — length of right arm I expressed as a percentage of DML (only in males); TtLI, tentacle length index
— total length of tentacular stalk and clube expressed as a percentage of DML; CILI, club length index — length of club, measured from proximal-most basal sucker to
distal tip of club expressed as a percentage of DML; CIRC, club row count — number of longitudinal rows of suckers across width of club; GLI, gill length index —
length of gill expressed as a percentage of DML; GWI, gill width index — greatest width of gill expressed as a percentage of DML; GiLC, gill lamellae count — number
of lamellae on outer demibranch, excluding terminal lamella; A SC, sucker counts of arm I — total number of suckers or sucker stalks on arm I; A,SC, sucker counts of
arm II — total number of suckers or sucker stalks on arm II; A.S sucker counts of arm IIT — total number of suckers or sucker stalks on arm IIT; A SC sucker counts of
arm IV — total number of suckers or sucker stalks on arm IV A SC sucker counts of right arm I — total number of suckers or sucker stalks on rrght arm I (only in
males); CISI, club sucker index — diameter of largest club sucker expressed as a percentage of DML; A SI, arm I sucker index — diameter of largest sucker on arm I
expressed as a percentage of DML; A SI, arm II sucker index — diameter of largest sucker on arm IT expressed as a percentage of DML; A SI, arm III sucker index —
diameter of largest sucker on arm III expressed as a percentage of DML; A SI, arm IV sucker index — diameter of largest sucker on arm IV expressed as a percentage of
DML; SpLI, spermatophore length index — length of spermatophore expressed as a percentage of DML; SpWI, spermatophore width index — greatest width of
spermatophore expressed as a percentage of spermatophore length; SpRI, sperm reservoir index — length of sperm reservoir expressed as a percentage of spermatophore
length; CBI, cement body index — length of cement body expressed as a percentage of spermatophore length.
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Table 4. Amutatiola macroventosa n.gen. & n.sp. measurement, counts and indices of female specimens

Species Amutatiola macroventosa

Museum MOV MOV MOV MOV MOV MOV MOV MOV MOV MOV
Registration number |F80084 F275294 [F77100 F275293  |F77100 F77100 F77100 F80084 F80087 F275296
Specimen number 8 9 10 11 12 13 14 15 16 17
Type status — Paratype 4 |- Paratype 1 |- - — - — Paratype 6
Cruise Q47 S0O3/80 SO1/82 SO3/80 SO1/82 SO1/82 SO1/82 Q47 - -
Station number 51 1 1 32 1 1 1 51 - -

Sex female female female female female female female female female female
Maturity 5 5 4 5 4 4 4 4 4-5 3
DML (mm) 13.2 12.8 12.6 12.2 119 11.6 10.6 10.3 9.2 6.2
VMLI 91.7 93 85.7 100 89.9 879 89.6 83.5 103.3 90.1
HLI 58.3 44.5 49.2 50.8 52.1 48.3 46.2 48.5 48.9 47
HWI 55.3 64.8 67.5 672 68.1 68.1 82.1 64.1 72.8 99.5
NCI 50 552 47.6 43 56.5 53.3 59 46.7 54 56.1
MWI 712 75 833 76.2 86.6 922 91.5 72.8 94.6 101.9
FuLI 58.3 62.5 622 59 63.1 64.5 742 50.5 652 893
FuWI 44.7 383 427 393 44.5 40.3 457 39.8 337 53.3
FFul 792 55 63.8 694 639 60.2 572 712 66.7 67.8
FLI 49.2 39.8 524 50 67.2 534 56.6 48.5 64.1 62.6
FBLI 242 32.8 27 36.9 32.8 33.6 34 29.1 41.3 35
FWI 34.1 36.7 38.1 369 63 38.8 472 38.8 522 53.5
ALl 659 54.7 47.6 574 54.6 64.7 66 58.3 76.1 67.6
AsLL 833 78.1 55.6 779 672 77.6 849 63.1 87 93.3
AsLL - 742 67.5 69.7 88.2 90.5 89.6 68 81.5 98.7
ALLL 69.7 664 47.6 533 63 77.6 66 63.1 76.1 76.6
Arm formula - 234.1. 324=1. |2.34.1. 324.1. 32=4.1. [324=1. [32=4.1. [234=1. [3.24.1.
TtLI - 132.8 - - - - - - 108.7 -
CILI - 273 - - - - - - 38 32.1
CIRC - 68 - - - - - - 6 68
GLI 409 33.6 38.1 38.5 319 353 40.6 252 424 353
GWI 20.5 14.1 222 19.7 16.8 18.1 12.3 15.5 239 18.3
GiLC 19 17 17 17 17 17 21 16 18 19
ASC 32 34 27 30 34 33 32 29 32 29
A,SC 40 44 26 31 45 44 37 43 35 35
AsSC - 34 24 - 38 35 37 33 - 29
ALSC 29 33 31 31 36 38 33 31 - 25
CISI - 12 - - - - - - 2.8 29
A,SI 3 34 4 3.6 42 43 4.7 43 - 53
AsSI 35 34 39 3.6 4.1 42 4.6 4.3 - 5.8
AsSI 33 34 33 38 3.5 3.6 4 39 - 53
A,SI 3 34 32 2.7 34 34 38 29 - 45
NidGI 399 41.5 50.6 44 51.3 53.1 56.6 372 44.8 -

Note: Maturity 3, juvenile — young specimen in which some sexual characters are distinguished; Maturity 4, subadult — sexual characters well distinguished but gonads
and accessory organs not completely developed; Maturity 5, adult — sexually mature with spermatophores in Needham’s sac in males; ovaries, nidamental and oviducal
glands fully developed and ripe, eggs sometimes in oviducts, in females; DML, dorsal mantle length (mm) — measured from anterior-most point of mantle to posterior
end of mantle; VMLI, ventral mantle length index — ventral mantle length, measured from anterior border of mantle at ventral midline, to apex of mantle, expressed as a
percentage of DML; HLI, head length index — dorsal length of head measured from point of fusion of dorsal arms to anterior tip of dorsal mantle expressed as a
percentage of DML; HWI, head width index — greatest width of head at level of eyes expressed as a percentage of DML; NCI, nuchal commissure width index — width
of nuchal commissure expressed as a percentage of width of mantle at the position of nuchal commissure; MWI, mantle width index — mantle width at mantle opening
expressed as a percentage of DML; FuLlI, funnel length index — length of funnel from anterior funnel opening to posterior border of funnel measured along ventral
midline expressed as a percentage of DML; FuWI, funnel width index — width of funnel at junction of funnel and head just anterior to funnel locking cartilages
expressed as a percentage of DML; FFul, free funnel index — length of funnel from the anterior opening to the point of dorsal attachment to head expressed as a
percentage of funnel length; FLI, fin length index — greatest length of a single fin expressed as a percentage of DML; FBLI, fin base length index — length of fin
attachment to mantle expressed as a percentage of DML; FWI, fin width index — greatest width of a single fin expressed as a percentage of DML; A LI, arm I length
index — length of arm I expressed as a percentage of DML; A, LI, arm II length index — length of arm II expressed as a percentage of DML; A, LI, arm 111 length index

— length of arm IIT expressed as a percentage of DML; A LI, arm IV length index — length of arm IV expressed as a percentage of DML; Tth tentacle length

index — total length of tentacular stalk and club expresse& as a percentage of DML; CILI, club length index — length of club, measured from proximal-most basal sucker
to distal tip of club expressed as a percentage of DML; CIRC, club row count — number of longitudinal rows of suckers across width of club; GLI, gill length index —
length of gill expressed as a percentage of DML; GWI, gill width index — greatest width of gill expressed as a percentage of DML; GiLC, gill lamellae count — number
of lamellae on outer demibranch, excluding terminal lamella; A SC, sucker counts of arm I — total number of suckers or sucker stalks on arm I; A_SC, sucker counts of
arm II — total number of suckers or sucker stalks on arm II; A SC, sucker counts of arm III — total number of suckers or sucker stalks on arm III; A SC, sucker counts of
arm IV — total number of suckers or sucker stalks on arm I'V; ClSI club sucker index — diameter of largest club sucker expressed as a percentage of DML; A SI, arm I
sucker index — diameter of largest sucker on arm I expressed as a percentage of DML; A,SI, arm II sucker index — diameter of largest sucker on arm I expressed asa
percentage of DML; A SI, arm III sucker index — diameter of largest sucker on arm III expressed as a percentage of DML; A SI, arm IV sucker index — diameter of
largest sucker on arm Ve expressed as a percentage of DML; NidGI, nidamental gland index — length of nidamental gland expressed as a percentage of DML.
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Other material: MOV F80087: Franklin Island, South Australia,
32°27'S,133° 40'E, sub-light, 4 Apr 1953, 1 male, 8.0 mm mantle length,
mature; 1 female, 9.2 mm mantle length, subadult (specimens #6, 16).

MOV F80085: Great Australian Bight,32°43'S,126° 00' E-32°45'S,
125° 59' E, 40-170 m, collected by CSIRO, FRV Soela SO3/80/32, 13
May 1980, 0100 hr, IYGPT, 1 male, 6.6 mm mantle length, subadult; 9
males, 7.7-9.6 mm mantle length, mature; 3 females, 4.7-6.5 mm mantle
length, juveniles.

MOV F80086: Great Australian Bight, 33° S, 126° E, 48-50 m,
collected by CSIRO, FRV Soela S03/80/33, 13 May 1980, IYGPT, 1
male, 7.1 mm mantle length, subadult; 2 males, 8.5-9.8 mm mantle
length, mature; 1 female, 12.2 mm mantle length, mature.

MOV F80084: Great Australian Bight, 33° 22' S, 125° 27' E —
33° 23" S, 125° 27" E, 64 m, collected by CSIRO, FRV Courageous
Q47/51, 7 Apr 1979, 2 females, 10.3—13.2 mm mantle length, mature
(specimens #8, 15).

MOV F77100: Bass Strait, 60 km west of Cape Frankland, Flinders
Island, 39° 53' S, 147° 03' E, trawl depth 20—-60 m, bottom depth 6668
m, collected by CSIRO, FRV Soela SO1/82/1,16 Jan 1982, 1 female, 5.6
mm mantle length, juvenile; 4 females, 10.6-12.6 mm mantle length,
mature (specimens #10, 12, 13, 14; four larger specimens).

MOV F80082: Great Australian Bight, 33° 30' S,

131° 50.0' E-33° 30' S, 131° 53' E, 200-144 m, collected by FRV Soela
S03/80/1, 8 May 1980, 9 males, 4.8—7.6 mm mantle length, immature; 3
females, 5.4—6 mm mantle length, immature.

MOV F80080: Great Australian Bight,32°22'S,131° 19'E-32°17'S,
131° 18' E, 54-68 m, collected by CSIRO, FRV Soela SO3/81/41,6 Aug
1981, 2130 hr, IYGPT, 2 females, 10.4-13.3 mm mantle length, mature.

MOV F158291: Port Victoria Jetty, South Australia, 34° 29' 45” S,
137° 28' 53” E, collected by J. Finn and Mark D. Norman, 21 May 1998,
1 female, 10.9 mm mantle length, mature.

Description: Mantle (figs 6a—c, 7, 8a—b) short dome-shaped with
blunt posterior end, slightly longer than wide, muscular, studded
by large chromatophores, fused with head dorsally. Anterior
ventral mantle margin (figs 6b, 7b, 8b) shallowly concave with
blunt lateral projections at position of mantle—funnel connectives,
reaching level of posterior margin of eye lens. Head slightly
narrower than mantle, head length about 50% of mantle length.
Nuchal commissure moderately wide, width 38.6-50.5% of
mantle width at commissure in males, 43-59% of mantle width at
commissure in females, commissure does not reach beyond
medial borders of bulbous eyes.

Figure 6. Amutatiola macroventosa n. gen. & n. sp. male, holotype (MOV F80081): a, dorsal view; b, ventral view; c, lateral view; d, inside mantle
cavity showing funnel locking cartilages, partial photophores; e, diagram of photophores (p; drawn by T. Okutani); f, arm crown showing arm
sucker arrangement; g, diagram of arm crown showing sucker arrangement (drawn by T. Okutani); h, diagram of arm IV showing sucker

arrangement (drawn by T. Okutani).
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Figure 7. Amutatiola macroventosa n. gen. & n. sp. male, paratype 7 (MOV F275295; grids in background: 1 mm x 1 mm): a, dorsal view; b,
ventral view; ¢, arm crown showing arm sucker arrangement; d, lateral view.
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Figure 8. Amutatiola macroventosa n. gen. & n. sp.: a, dorsal view, female, paratype 1 (MOV F275293); b, ventral view, female, paratype 1 (MOV
F275293); ¢, arm crown showing arm sucker arrangement, female, paratype 1 (MOV F275293); d, diagram of funnel locking cartilage, female,
paratype 1 (MOV F275293; drawn by T. Okutani); e, diagram of funnel organs, male, paratype 3 (MOV F80083; drawn by T. Okutani).

Figure 9. Amutatiola macroventosa n. gen. & n. sp. male, paratype 5 (MOV F158244). Oral views of arms (grids in background: 1 mm x 1 mm):
a, right arm I; b, right arm II; c, right arm III; d, right arm IV; e, left arm [; f, left arm II; g, left arm III; h, left arm IV.



Head almost entirely occupied by a pair of large bulbous
eyes with elliptical eye lid. Cornea membrane protecting eye
attached to skin of head along dorsal margin. Olfactory papilla
located behind posterior corner of eye orbit, ventral
photosensitive vesicle not found. Funnel (figs 6b, d, 7b, d, 8b)
long and slender, lacking pigmentation, reaching the level
beyond anterior eye margin, and free from head for 55-80% of
funnel length. Funnel connects to head by an oblique muscle
band extending from beneath anterior end of funnel locking
cartilage to ventro-posterior corner of eye.

Dorsal funnel organ (fig. 8e) broad V-shaped with a blunt
papilla at the apex. A prominent funnel retractor muscle
connected funnel near base with ventro-posterior periphery of
eye. Ventral elements of funnel organ (fig. 8e) tear drop-shaped
pad, narrower anteriorly. Funnel valve well developed on dorsal
roof, tongue shaped, located well behind funnel aperture.

Funnel locking cartilage (fig. 8d) elongated oval with
simple, slightly curved depression in middle, mantle locking
cartilage long, low ridge.

Fins (figs 6a—c, 7a-b, d, 8a—b) circular in outline, attach to
mantle at mid-point of mantle, meeting mantle smoothly
posteriorly, anterior border of fins project forward prominently
forming a deep cleft with mantle, border not reaching level of
mantle margin, posterior borders of fins convex, less
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pronounced. Length of fin base about 33% of mantle length.

Arms moderately long, rounded aborally, flattened orally,
lacking aboral keel and protective membranes. Arm formula
inconsistent, in males arm I or II usually longest, arm III or
IV usually shortest; in females, arm II or III longest, arm I or
IV shortest. Arm suckers biserial with strong sexual
dimorphism in sucker sizes and sucker ring dentitions. Web
moderately pronounced between arms III and IV. No
heteromorphism exists in morphology of right and left arms
in males, specifically in the dorsal arms. Webs shallow
between all arms except arms IV where no web exists, web D
encloses base of tentacles in both sexes.

In males (figs 6f=h, 7, 9), arm I with up to 28 suckers, some
suckers in proximal portion of arm enlarged: first to sixth
proximal suckers on both dorsal and ventral series enormously
enlarged, the third sucker on ventral series the largest, enlarged
suckers on ventral series generally larger than dorsal series.
Diameter of enlarged suckers exceed arm width. Arm II with up
to 32 suckers, of which proximal second to seventh on ventral
series slightly enlarged; no enlargement of suckers on dorsal
series, suckers gradually reduced in size from proximal to distal
end of arm II. Arm IIT with approximately 27 suckers, first to
fourth proximal suckers on ventral series enormously enlarged
(1.6 mm in diameter); no enlargement of suckers on dorsal

Figure 10. Amutatiola macroventosa n. gen. & n. sp. Sucker ring dentition (grids in background: 1 mm x 1 mm): a, left arm IV of male, paratype
5 (F158244) showing normal (non-enlarged) suckers near arm tip; b, right arm III of male, paratype 5 (F158244) showing sucker ring of enlarged
suckers; ¢, d, normal sucker of left arm II of male, paratype 5 (F158244); e, left arm I of male, paratype 5 (F158244) showing enlarged suckers;
f, an enlarged sucker of e showing sucker ring; g, dorsal view of female (F275296) showing non-enlargement of suckers; h, ventral view of female
(F275296) showing non-enlargement of suckers; i, arm crown of female (F275296) showing non-enlargement of suckers; j, close-up of a portion

of an arm of i showing sucker ring dentition.
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series. Arm IV with approximately 29 normal suckers, no
enlargement. Chitinous sucker rings of normal suckers almost at
the same level as muscular rim of suckers, sucker ring margin
minutely denticulated (figs 10a, c, d). Chitinous sucker rings of
enlarged suckers (figs 10b, e, f) extended aborally beyond level
of muscular sucker rims, chitinous ring often covered by thin,
opaque membrane, sucker ring divided into 2 parts, distal
33-50% of sucker ring long, semicircular shape, proximal
portion of sucker ring lower than distal portion, crescent shaped.

Females with more suckers than the corresponding arm in
males. Arm I with up to 34 suckers, arm II with up to 45
suckers, arm III with up to 38 suckers and arm IV to 38
suckers. No enlarged sucker in females (figs 8c, 10g—)).

Chitinous sucker rings (figs 10i—j) similar to the non-enlarged
suckers in males, sucker rings entire, with minutely
denticulated margin.

Tentacle weak, longer than arms. Club slightly expanded,
curled due to the presence of the dorsal web, small carpal
suckers in 4 series, manal and dactyl suckers small, numerous
in approximately 6—8 series, carpal and manal suckers much
larger than dactylus suckers, in the central part of club,
particularly those on dorsal 2 series slightly larger than others,
suckers slightly diminish in size towards club margins and
distally (fig. 11a). Sucker ring dentition of largest club sucker
finely toothed around entire minute circle.

Gills with 16-21 lamellae per demibranch, plus a terminal

Figure 11. Amutatiola macroventosa n.gen. & n.sp. (grids in background: 1 mm x 1 mm): a, right tentacular club, male, paratype 5 (MOV F158244);
b, photophores (p), male, paratype 5 (MOV F158244); c, lateral view of upper beak, female, paratype 1 (MOV F275293); d, lateral view of lower beak,
female, paratype 1 (MOV F275293); e, top view of lower beak, female, paratype 1 (MOV F275293); {, radula, female, paratype 1 (MOV F275293).
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lamella. A pair of yellowish photophores (figs 6e, 11b), opaque
with both ends swollen, dumbbell-shaped or elongated
kidney-shaped, on both sides of ink sac.

Upper beak (fig. 11c) rostrum slightly curved with pointed
rostral tip; jaw angle obtuse; wing long, shoulder (cutting
edge) nearly straight; lateral wall deep; rostrum dark brown to
black, hood, shoulder and dorsal part of lateral wall light
brown, posterior part of hood, most of lateral wall
unpigmented, transparent.

Lower beak (figs 11d, e) wide; rostral tip blunt; jaw edge
almost smooth, jaw angle indistinct; blunt tooth on shoulder;
no notch in hood; lateral wall without fold or ridge, roughly
elongate rhomboidal with lower edge concave, corner faintly
produced; rostrum and hood light brown in colour, wings and
posterior part of lateral wall transparent. Radula (fig. 11f) 7
series, each row with 7 unicuspid teeth.

Gladius absent.

Spermatophores (fig. 12a) small, 8 spermatophores from 5
individuals approximately 2.6—4.Imm long (spermatophore
length index 29.3-42.7), greatest width approximately 0.17-
0.25 mm (spermatophore width index 5.4-7), sperm mass
moderately long, sperm reservoir about 0.97-1.5 mm (sperm
reservoir index 27.9-43.2), structure simple, no obvious
ornamental appearance, cement body approximately 0.39—
0.75 mm long, connects to sperm reservoir by a narrow neck,
oral end of cement body elongated funnel-shaped (cement

C.C. Lu & T. Okutani

body index 11-22), appearance of ejaculatory apparatus plain,
without spiral appearance of the preceding species.

Bursa copulatrix closed type, pouch like (Bello, 2020; fig.
12b), opening at level of base of left gill, running dorsally, on a
mature female (Paratype 1) anterior end width approximately
2 mm with slit-like opening approximately 1.1 mm long, length
of pouch approximately 2.3 mm, some spermatangia visible at
opening of bursa. Mature and maturing females with large
nidamental gland, (nidamental gland index 37.2-56.6).

Alcohol-preserved specimens brown in colour, dorsal
mantle surface slightly darker than ventral surface. Dark
blackish brown chromatophores scattered over brown-
coloured background on both dorsal and ventral surfaces of
head and mantle, and along aboral surface of all arms.
Surfaces of fins devoid of chromatophores and pigmented
spots, except a semicircular patch of brown chromatophores
along fin insertion on dorsal side of fin. Skin smooth, lacking
sculpture or papillae.

Etymology: Species epithet macroventosa is derived from
Greek makros meaning large plus Latin ventosa meaning
suction cup or sucker. The name denotes the presence of the
greatly enlarged suckers on some arms of mature males.

Distribution: Flinders Island, Bass Strait, and south-eastern
Tasmania to South Australia and the Great Australian Bight to
Port Denison, Western Australia (fig. 13).

Figure 12. Amutatiola macroventosa n. gen. & n. sp.: a, spermatophore, holotype (MOV F80081) Spermatophore length, 3.55 mm (insets: i,
close-up of oral cap; ii, close-up of cement body); b, Bursa copulatrix, paratype 1 (MOV F275293; black scale: 1 mm/division) (Iflc: left funnel
locking cartilage; 1g: left gill); arrow points to the bursa copulatrix entrance.
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Remarks: Apart from Dextrasepiola taenia n. sp. described
earlier in this paper, all known species of the subfamily
Sepiolinae have the left dorsal arm of maturing and mature
males hectocotylised and sucker stalks of some suckers in the
copulatory apparatus of the hetocotylus modified into horn-
like, hook-like, papillae or laminae (Bello, 2020; Naef, 1912a,
b; 1923; Nesis, 1982). The present species is unique in having
enormously enlarged suckers and lacking a hectocotylised arm
bearing highly modified sucker stalks in males. There are some
species of Sepiolinae that carry enlarged suckers in
hectocotylised arms (Bello, 2020; Naef, 1923), but none is so
pronounced as in this species. The female has normal-sized
suckers but more of them. In addition to sucker size, strong
sexual dimorphism exists in the dentition of the sucker ring: the

dentition of the sucker ring of enlarged suckers in males
conspicuously differs from that of the females and the non-
enlarged suckers in males.

The structure of the cement body and the sperm mass of the
spermatophore of this species is simple in appearance, with no
obvious ornamentation, as seen in the preceding species or in
Sepietta oweniana (d’Orbigny in Férussac and d’Orbigny, 1841;
cf. figs 5a, b, 12a; @resland and Oxby, 2021, figs 59-61).

As in the preceding species, the ranges of the
morphometric indices are wide (Tables 3—4). This is certainly
due to the range of the state of specimens prior to and during
fixation and preservation. With such a wide range of values, it
is of dubious value to use them to delineate a specific index
for the species.

Figure 13. Distributional map of Dextrasepiola taenia n. gen. & n. sp. (blue) and Amutatiola macroventosa n. gen. & n. sp. (red).



C.C. Lu & T. Okutani

18

ESAE S

Aysso1d
So[ew dInjew
ur SI9Yons Jnrediq
UL QWOS ‘WiIe ¢ wre Y3
Paz1[A1000309Y amuedin amrediq omied|  omredn mredin mredin omued|  ueyy ooy} mredin Jnredin|  orew ur wie
ON| ‘Tureydu TWreys[| ‘Tuueyo[| TUERD[| T WHR S| TR Yoy T ue o[ Ture Yo TR o ‘I Wi oy | pazIjA1000100H
UTSTewW
Jjenurs
UONEJUSPUI|  UOHERJUSPUI| UONELIUSPUI| UOHLIUSpUI|  A[payfew|  UOHRIUSPUI[  UOHEIUIPUL uonejuapur uoneudpul
uonejudpur|  [ouuny doop [ouung| (ouunj deop| [ouuny deop pue| [ouunydoop| [ouunjdoop|  [ouuny doop uonejuopur|  [ouuny doop
euuny doop|  Auenoyim| dosp ApySis| Aue jnoyyim|Aue jnoyim| uoneyuopur| Aue nopim| Auenopim| - Aue jnoyim [Puunj|  Aue noyim
Kue Jnoyim ‘orenurs im 1o ‘orenurs ‘orenurs [ouuny ‘arenurs ‘orenurs ‘oyenurs| doop Aue jnoyim ‘orenurs urgrew
‘oyenurs Apy3Is Apy3is|arenurs Apurey Apyss Apy3ns|  doop ym Apy3is Apysis Apy3rs|  “orenurs Apygdifs APYST[S| opuew [enuap
TQL——TL.H T.m.u:—um.u th:—bmh
Juasqe Juasqe Juasqe Juasqe Judsqe “uasaxd juasqe “uasaxd Judsqe Juasqe “Juasaid snIpe[n
Padeys-Aaupn]
paresuore JeSs-yur
Jo padeys padeys padeys padeys padeys| padeys-feao JO ooejINs
-[[°qquinp -[1eqqunp -Kaupny -AQupn{| WIOJIPIOD -Koupry ‘omrediq padeys-£oupry padeys-Asupry [enuaA uo
‘mred ouo ‘mred quo ‘mred quo ‘med ouo| ‘o[3urs suo ‘med ouo|  “o3uls ouo Juasqe ‘mred ouo juasqe ‘med ouo|  saroydojoyg
ypm It Jo
%65—8¢€ MOqe|  IPIM SIT JO
59q0[3 Ie[No0| % (—SZ INoqe $9qo[3 $9qo[3 $9qO[3 $9qo[3 (pueq rendrooo
JIOAO Uryoeal| ‘s9qo[S Je[N00|  IB[NOO0 JOAO| JB[NJ0 JOAO| JB[NO0 JOAO| IB[NOO0 J9AO| $9qO[S Je[noo| s9qo3 Je[ndo| s9qoj3 Je[ndo $9qO[3 I1e[Nd0| $9qO[S IB[NOO|  pedY-opuLW)
Jou ‘opIm | IoA0 Suryoear Surpua)xa Suryoear|  Suryoear Suryoear| 10A0 SUMYOLAI|IOAO SUTYORAI| JOAO SUTPUAIXD JOAO SuTyoRaI| I9A0 SUTYORAI|  QINSSTUIWIOD
bEﬁu@oE J0U ‘MOLeu ‘prOIQ| 10U ‘MOLIRU| JOU ‘MOLIRU| JOU ‘MOLIRU J0U ‘MOIIeU| JOU ‘MOLRU ‘peoIq J0U ‘MOLeu 10U ‘MOLIeu TeyonN
SoTIas
[eurpmrsuof
SOLIAS SOLIOS SOLIOS SOLIOS SOLIS SOLIS SOLIS SOLIdS| JO SUQ) MJ B Ul SOLIdS
[eurpmiSuoy| [eurpmSuo[| [eurpmiISuo]| [eurpmiSuof|feurpmisuo]| [eurpmyiuof| [eurpmi3uo[| [eUrpPMISUO]| SISYONS JNUIU souas|  [eurpmi3uo|
8+ 8+ 19 8+ 8 8 9l| =owlog] SnoJawINu | [eUIpNISUO[ [ —§ 8| sIoyons qny
Al Wre
SILIAS § UI uo Afrewrxoid
A[reuondaoxa JSed| Je pue
suLe SuLIe SULIE [[B SULIE [[B SULIR [[B SULIE [[B SULIE [[B SULIE [[B ‘SoLIas Swue| I O3 ] suue
[[& UO QJLLISSIQ| [[ UO AJBLIOSIq|  UO QJBLISSIq| UO QJBLIOSIq | UO QJBLISSIq| UO QJBLIOSIq| U0 JRLISSI| U0 oJelIasiq| [eurpmiSuol |  [[e UO QJBLISSIq|  UO 9JBLISSIq|  SIOYONS WLy
Jlsu9o[
y13us] SpueWw JpueWw
p3uo %08-05 %99-05
JpuUBW 9%,99—(f| INOqe YIu[ noqe y3ud|
jnoqe YSud[| Uy ‘urdrewr uy ‘urgrew 3ud|
uy ‘urdrew Jpuew Jpuew Jpuew Jrey
Q[uEBW IOLIUE JoLyue JoLjue I3u9] y3ud]| Inoqe Y3u]
Suryoear Juryoear yoear Aewt puew y3ue[|  opuew Jrey| uy A[erere| 3u9|
jou “aqo[ jou “2qo[| SUS[ Spuew|‘9qo] JoLJue| JreyInoge| Spuew Jey| Inoqe ySud| poSue| pSud| spuewr ySuol SpueWw | dpUBW Jley
Jouue oFre[| Jouojue oSre[|  jrey WpSuo| oSy pim| PSud[ uy| noqe YPSu[| Uy ATeIoNe] Apuniq Jrey ySuop| Jrey noqe yySudy|  Inoqe yISua|
M POpUNOI| UM papunol| Ul :papunol popunoi|  popunoi| uy ‘papunoi|pd[3ue Apunjq| IO popunol| Uy ‘papunox uy {popunol| Uy ‘papunor surj
L8SI
‘uadu "wadu|  (ZOT ‘o1Pd| 020T ‘OlPI | 00T ‘OllPd| 0TOT ‘OlPd|  TT6T J9eN| TIGI JeN| ‘dnpsuadg IS8T ‘IIGA | LIST ‘YoBy]
vjoyvymuy | vjordasvagxaq| vipuvwnzg| vjordasny|vjody2iajog| vjoamuipy| vjonajapuoy vpardag vuwfadnzy snymajoruy pjordag

(syynsax juasaxd pue gz o[y 191ye) seurjordog jo eiduad jo uosredwo) °G A[qeL,




19

Two new genera and species of sepioline squids (Cephalopoda: Sepiolidae) from Australia

TOTJBULIO)
NI-ysnon
© OJUI PAUIQUIOD
sfoo1pad
payrpouwr Ajdosp
1noj noqe £q
90Uy PIOA ® AQ
AreIstp pamoriog
ped aaeoU0d 1 wie AOI [EIJUSA JO
€ WIoJ Y311 pIemo) s[eo1pad ay1f-uIoy
0) suIoy Sunoofoxd rewrxoxd (uonewoy
[enuaA yjoq sfeorpad Jsa10 {mor[oy ® OSIOASUET)
Jo aseq 0} [es10p 9SIOASUET) Arewrxoxd-osowr| 0} A[jersewt
pue aoeyIns [euonippe Jored SIWI[OP 2INJONINS juesaxd oq
uLe [e10 ‘yred [e3sIp| jsow Sururioy paqgam e jeyy| Kews spoorpad
03 Suuoype Jo s1oyons sfeorpad 0S ‘qQom MOLIRU payIpow
‘K[renuaa JO SaLIds [es1op| padeys-yooy £q 1910 YoBd [es10p
pajoamp pue om)uaamiaq|  ‘padorersp pue IM POJOUUOD [euonippe
JIOYJ0 Yor payarp| A[prey s1ayo| IsaSuof suo ‘speorpad M9))
M pasny A[ressp ‘I-00Y| ISOW-[ENUA MI[-wIoy 921y} Jo|  yiSuo[ aoyy
‘poudyey pue 1yj0 padojoadp|  ‘seseq oY) uoneULIO) [eNudA|  InoySnoIyy
soo1pad [oea yhim A[3uomns| e pasny way) oBalI 0} o8} 19130
wie [eSIOp OM}|  SQIMONNS| PIsN ‘SOUO| JSOW-[ENUSA|  JO INOJ [ [e10 we SuIssoId [oea Im
Uo 2Inonms pue ‘A[[eIoje[|  OYI[-UIOY| [BIUSA WO} ‘saseq | yuawdofoaap Aqrewrxoxd qom pasnj pue
YI[-ooy [ewIou Apy3is pajurod Jjeredos| 1oy je pasny|  Jo seaISop souas| peoiq e Aq paurof|  pauayiSuoy
ou ‘aInonmns s1ons| pue A[[eIsIp Apuniq sfeorpad|  way) Jo oy SNOLIBA| IYONS [ENUAA| “A[[ETJUQA PI[[OI| WY} JO INOJ
oy1-odey 1oupo0 “‘dny payoanp| “yoryyojur| [esiop om)|  [res[eorpad|  jo speorpad Jo uonisod ‘pauoy3uo]|  re ‘sjeorpad
UO SIN[ONS|  S)1 Ie IOYONS ‘pouSife| pausySudy|‘oxI-o[o1eqmn) SSOMIONS|  SSOMIOYONS| Yy 0) pay) sfeorpad SSOLIONS
Jo 9oen ou [e1SnseA|  ‘oyr-uIoy pue 10 -uloy payIpow payIpow ur ‘sxoyons|  [esop ‘speorpad payIpow
‘SyeIs I9xons Ieaq Aew sfeotpad|  paSie[ua sfeorpad [esIop [esiop [e1S1SaA|  I)ONS payIpouwt [esiop
Sururofpe| ‘oyr-eqnded [enuaA sfeorpad| [enuoA om) om) pue om) pue Ieaq Aew [EIUA USAS om) pue
om) Jo uorsny|  ‘pauaySudp|omy :s[eorpad| sso[-1oons :sfeorpad|  [enuoa om|  [enuoa om)|  ‘oyi-epided pUE [SIOp XIS|  [EIJUSA OMm]}
£Q powIo}| SOLIOS [BIUQA| SSO[-IONONS|  PAYIPOW|  SSOMONS| JO UOHBUWLIOJ| JO UOHBULIO) pouaypSud]| INoqe SUIAJOAUI|  JO UOIBULIO}
‘oi-odey ur Joyons payIpowt [enuoA payipouwr 9SIoASURT) 9SIoASURT) spoorpad ‘padeys-1eo 9SIoASURT) smyeredde
—| ‘Aysop ‘Suoj| pig jo [eo1pad Pim| oIy Yum s s QM| pagipowr ¢— | “pagre[us Ajpeoiq s Koyendo)
(JUaSaId ST| A[UO SIoyons
QUO [EIUA [enuoA
K[uo) om} 10
NEYIN sIons|  ‘[esiop uo [esIOop om) S19YoNs
mmSa1|  SoLOS OM)|  JO SOLIAS|  pue [BNUSA [eSIOp QUO| IO QUO pue TenSax [esiop [esIop duo
SOLIOS UM ‘WIR| U SIONONS| OSIOASURI}| OM]‘SIONONS|  PUR [BHUSA| [EIUSA OM) UM ‘ULB|  QUO pUB [BIUSA|  PUR [EIUSA
0M] UL SIINS|  JO 9%99—0S TenSa1| opordwoour QOIU}| OM] ‘SID[ONS| ‘SINONS INOJ JO %08—0C 0M) ‘SIOONS| OM] ‘SIONS|  SNJAI000309Y
- QA YIM Surddnooo INOJ YPIM| QU0 IPIM|  [IIM IOUIID QI YA | JO QI PIM SurAdnooo oIy} PPIm Qomy) ypim|  jo yred fesegq
L8ST
‘wdu ‘wadu| (O ‘oIPd| 0T0T ‘ORI | 00T ‘OIPd| 0T0T ‘OIPd| TT6L ‘JEN| TI6L PeN| ‘dnpsuaag T8ST “MA | LTST “‘YoBaT
vpoyvymury | vjordasvaixaq| vhpuvwmnz| vjordasng|vjody2iajog| vjorfonuipy| vjonajapuoyy vyardag vuwikadnzg snpnagoruy vjordag




C.C. Lu & T. Okutani

20

(0200 (0200) AdAjouotr
ofeg 4q|  ofeg £q (0200 £q 1181
AdKyouowr offeg| poreuSisop| poyeuSisop ofeg £q ‘Kus1q10.p uoneusIsop uoneu3Isop
£q "aou| "AdKyouowr £q| £q pereudisop ‘161 ‘¥86T| poyeuSIsop AdKyouowr| 29 oessnIQ juonbesqns juonbasqns| AdKjouowr Aq
“ds “Aouudg| ‘aou-ds“aou| ‘[10T ‘PlOY ‘Deseg ‘wepy| ‘7161 ‘JoeN £q-z161| ur kusiqiQ.p £q1881 Aq 188T| ‘LTSI ‘yoea]
psojuaa0opU| U DIUID] poppavd|  vipasoaq|  waspnuy piondy| JORN [Loulul|  DUDIUIMO| ‘[[LLISA 12S40Ul| ‘[[LIIOA DI1OdD 1112]2puos
pjoyvinuty |pjordasvaixaq|  puwdidnsg pjoidag pjo1dag pjoidag pa1dag pjoidag sy majoruf suynajoruf pjoidag| soroads adAJ,
Trs
139 JO aseq Jo IOA0D IOA0D I9A0D I9A0D
[9A9] e Suruado padeys-1ea Suuado|  Jo proAdp JO proasp JO p1oAsp JO proAsp
‘oI-yonod A[ysnorx opim yim| ‘padeys-rea|  ‘padeys-resa| ‘padeys-ted ‘padeys-Tes xmendod
ad£) pasoro ‘adfyuado|  oyr-yonod| oyI-yonod| oxI-yonod A[ySnox A[ySnox A[ySnox ayi-yonod ayi-yonod A[ySno1| esing opewa
TILIE [eSIOp
Y3 SpIemo)
pajejor
jred [eysip AIuuanxa urre
suowiroads PIEMO) Paonpal
paarasaxd nq smoI1
[eIoADS JIoyons Je[ngar
ur <speorpad Jojey 03 renbo
J10ys Je[ngar Aqrewrxoxd
M SID[ONS sopesijed
JsowfelsIp Jo Ioquinu
qom|  1033dooxa ‘sdeo Aysay
Kue £q 10430 ‘ooeyIns KQ PaId9A0d
[oB2 YIIM| [BIO WL UO Aqrenred
PAooUU0d Jou | A[[esIoasuen) Qe Jey) SIONS
pue s1oyons payasur Pappaquid
paonpar saseq dn ye Surreaq
Surreaq| J1ay ‘Aqelsip ‘sopesied
A[reurpmi3uo| -owrxoid SOLIOS [eurpnmySuo|
payoed paudpey [es1op wloj 0}
KJosopo ‘podeys| ur s1oyons payoed Afesopd smyeredde
‘sreorpad -ystenbs|  paSrequo SOTIAS JOq| SOLIAS JOYONS ‘sreorpad K1opendoo
JIoyons| 1o -ren3ueLn oy ur paSIe[Ud| 0M) UdIMISq Ioons Jo amgonns
(g odAyered Jeuwnjod ‘pauspim pue mox SOLISS s1oyons|  doeds opim Jeuwnjod 1-y3non
ur sIoyons ¢g|  pouoySuo[| ‘poudyiSudl| [eNUA Ul yoq 1o rewrxoxd ‘pasie[uo pauaySudy| uo Surkef ‘o3re|
‘ad£yoroy ur PIm ‘oqI[-Jed]| Aqrewurxoid|[enuoA 1oyire| swos ‘Sunjoe[| Mol [esiop Pm AJOA QUO JSIY|  SOLIOS [BSIOP
s1pons 1) dn| “A[eisip wre|  s9LISs yjoq Suisstu| - ur s1oons SIONS|  Josioyons|  “AJ[eISIp WIe| ‘SOLISS [BHUIA UI ul SI9Yons
wie 01 SIons|  Jo 906—¢¢|  Jo speorpad s1ons pagre[uo [enuoA [ewrxoxd JO 9%08—0S| Siodons pagre[ud paSre[ua|  snj£1000309y
- [e119s1q SurAdnooo| IoNONS YIIM |[BIOASS M|  QWIOS )M 0M}JSITJ|  QUIOS JIM SurAdnooo [BIOADS PIM Qwos ym|  jo jred [eisiq
JE
‘uadu "wadu|  ZOT ‘o1Pd| 020T ‘OlPI | 00T ‘OlPd| 0TOT ‘OlPd|  TT6T J9eN| TI6I JeN| ‘dnpsuadg I8ST ‘LA | LIST ‘YoBy]
vjoyvymuy | vjordasvyxaq| vipuvwnzg| vjordasny|vjody2iajog| vjoyomupy| vjonajapuoy vpardag vuwladnzg snpmajoruy vjordag




21

“BaG Py ‘SY ‘urad)
oyIoRd ‘e ‘89S YMON ‘SN UBIO() ONUR[Y UIAISEI-YIOU ‘YN 8OS UBSURLINIPIIA ‘SIA (OUI10BJ-0pU] ‘OeJ-0pU] {UBId() URIPU] ‘O] ‘UBD(Q ONUEY UISEd ‘Y 8aS Ueele)) ‘SD ‘8oS Uea3ay ‘S :0JON

Two new genera and species of sepioline squids (Cephalopoda: Sepiolidae) from Australia

[erensny
uRyINoS|
DOIUDUISD]
‘Ao1l
pjL1oppouays
q
{[oed renua))]
sadojoos
"4 “[oed-opu]
saipuad [VAN ‘SN
‘g [oed suopy g
u1sam-ypiou] [O1°S¥ ‘S
Da21pVdsSaut punidn.suaajs
7 [O] waIses)] s “[SWI
13429271y DISNqoL *§
"4 “[oed-opu] ‘(S ‘vaNl
12180y "7 {[oed DIpauLI2IUL
wId)sam-iou] S [SD]
142UULG pSavYpYS.Ing
[oeg-oput] [vaN] o ‘[oed RN
xpuayd 77| [oed-opuy] raffajd -y WI)SIM-YlIou] 10y212]0q *§
[orq uIISOM | DIDAISOLL HEYA [VAN ‘SIWI 1Ka12q "5 S ‘vaNI
-you] T UI9)Som .4n2sqo S| [oed UIA)SIM] DoPUDID
vand 5 ‘[ord ‘VANI|[va wopnos]| {[SWVANI|  avssouvqp [oed-opur] SIS
[errensny] [errensny/] {[erensny UIJ)SIM vovyunmp|  sisuadpd Y [ZREIEEI A [oed vsonODIU suffo -
"ds'u“udsu “ds'u wiayou] -ypou] [val VS ([SI| S [SI “vA]| urasam-tpiou] ‘1:[oed-opur]| ‘[SIN‘VANI| uonnqusiq
DSOJUIA0ODU| * UdT U DIUID) vjoppivd|  vID.LSOAIG|  1UISPHUY pomsyy|  ‘yd| 4ounu DUDIUIMO 128101 paorodpl 1112]2puo. pue saroads
ploupinuy | vjordasv.yxaq|  vlpupwnzg|  vjoidasny|vjofyziajog| vjoyavuipy| vjouajapuoy pa1dag puwkidnzg suymajoruf pjoidag papnpoug
L8ST
‘wdu ‘wadu| (O ‘oIPd| 0T0T ‘ORI | 00T ‘OIPd| 0T0T ‘OIPd| TT6L ‘JEN| TI6L ‘PeN| ‘dnpsusag T8ST “MTA | LTST “‘YoBaT
vpoyvymury | vjordasvayxaq| vhpuvwnz| vjordasng|vjody2iajog| vjorfamuipy| vjonajapuoyy vpordag vuwikadnzg snpmagoruy vjordag




22

Discussion

Bello (2020) revised the subfamily Sepiolinae based on
analyses of the structures of the hectocotylised arms, and split
the old Sepiola Leach, 1817, into four genera: Sepiola Leach,
1817, Adinaefiola Bello, 2020, Boletzkyola Bello, 2020, and
Lusepiola Bello, 2020. The genus Euprymna Steenstrup, 1887,
was split into two genera: Euprymna and Eumandya Bello,
2020. According to Bello’s (2020) revision, Sepiolinae includes
nine genera, of which seven genera — Sepiola, Adinaefiola,
Boletzkyola, Inioteuthis, Lusepiola, Rondeletiola and Sepietta
— have a tripartite hectocotylus, and the remaining two genera
— FEuprymna and Eumandya — are characterised by the
hectocotylus (left arm I) with sucker-stalks in its distalmost
portion modified into a palisade-like structure.

Both new genera, Dextrasepiola and Amutatiola, share
some basic features with the other members of Sepiolinae:
mantle fused dorsally with head, biseriate arm suckers, bilobed
kidney- or dumbbell-shaped visceral light organ (the latter two
features are deemed plesiomorphic character states by Bello,
2020), reduced arm web, ventral mantle does not produce into a
ventral shield (unlike in Heteroteuthinae) and small body size.

Dextrasepiola n. gen. also shares the same type of
hectocotylisation with the tripartite-hectocotylus genera, but
it conspicuously differs from the other because of its unique
peculiarity that the right dorsal arm of the male is modified
into a copulatory arm instead of the left one. In this genus, the
copulatory apparatus is also unique in being formed by two
suckerless stalks modified and fused into a tape-like structure.
Amutatiola n. gen. is also unique among Sepiolinae in lacking
an evident hectocotylised dorsal arm in male and instead
having some arm suckers enormously enlarged. Table 5 shows
the comparison of features of all 11 genera of Sepiolinae.

In a recent report, Sanchez et al. (2021) concluded that the
subfamily Sepiolinae is split into Indo—Pacific and Atlantic—
Mediterranean lineages, the former characterised by a closed
type bursa copulatrix, and the latter by an open type bursa. The
discovery of the Dextrasepiola taenia n. gen. and n. sp., (i.e. a
sepioline genus and species with an open type bursa copulatrix)
is not consistent with that systematic-biogeographic pattern.

With Amutatiola macroventosa n. gen. and n. sp., the lack
of a normal sepioline hectocotylus in males is a unique feature
which co-occurs with the enlargement of several suckers in
the male arms. The enlargement of some suckers is also found
in the mature males of several species of Euprymna (Norman
and Lu, 1997), as well as in some Rossiinae and
Heteroteuthinae (Nesis, 1982). Contrary to Dextrasepiola
taenia n. gen. and n. sp., females of Amutatiola macroventosa
n. gen. and n. sp. display a closed bursa copulatrix, which
parallels the other Indo-Pacific sepioline genera and species.

Based on the present results and descriptions of the new
sepioline genera and species, the definition of the subfamily
Sepiolinae should be widened to include Dextrasepiola and
Amutatiola. This can be done by amending the character state
of Hectocotylisation for Sepiolinae in Table 1 to “left or right
(in  Dextrasepiola) dorsal arm hectocotylised or no
hectocotylisation (in Amutatiola)” and by adding the character
“bursa copulatrix” as “bursa copulatrix in female on left side of

C.C. Lu & T. Okutani

mantle cavity in all Sepiolinae except Dextrasepiola (on right
side)”. Subfamilies Heteroteuthinaec and Rossinae do not have
well-differentiated bursa copulatrix, spermatophores are
implanted on the body or on a patch of wrinkled tissue near the
opening of the oviduct (Hoving, et al., 2008, 2009; Naef, 1923).
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