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ABSTRACT: Much has changed since the 1988 CIA C sponsored workshop on octopus systematics
in Washington DC and the decisions reported in the resulting workshop publications. This paper
provides an update on the status of octopus taxonomy 17 years on and reports revisions, omissions,
corrections and additions (new species). Information on 374 nominal speciesis presented, of which
we consider around half (186) to represent valid names. This tally is considered a significant
underestimate of the total number of extant species. More than 150 undescribed species have been
recognised inthe past 17 yearsthrough examination of museum collections, primary field surveysand
discovery of many cryptic species. Therate at which new speciesare being discovered issignificantly
higher than the rate at which new species are being formally described. Thisislargely dueto asmall,
aging and diminishing cohort of octopod taxonomists. As these animals receive a higher profilein
fisheries, biodiversity and behavioural studies, the need for thorough and detail ed taxonomy ishigher
than ever before. Theauthorscall for higher moral and financial support for thiscritical a phataxonomy.

INTRODUCTION

In July 1988, the “International Workshop on
Systematics and Biogeography of Cephal opods”
was held in Washington DC. The workshop was
sponsored by the Cephalopod International
Advisory Council (CIAC). The primary objectives
of this workshop were to address the numerous
taxonomic problems associated with many
cephal opod groups, particularly the cuttlefishesand
octopuses, and several speciose, commercially
important families of squids. The results of this
workshop were published in two volumes (Voss
et al. 1998), with these works making a
considerable contribution to the field.

For the benthic octopuses (Family
Octopodidae), much has changed in theintervening
15 years. Considerable research activity has been
focused on octopus systematics, particularly inthe
Indo-West Pacific and Australian regions (Stranks,
1988a—h, 1990; Gleadall, 1991a-b, 1993a—h, 1997,
Gleadall and Naggs, 1991; Lu and Stranks, 1992;
Norman, 1992a—, 1993a—c, 1998, 2000, 2001,
Stranks and Norman, 1993; Norman and
Hochberg, 1994; Allcock, 1997; Norman and
Sweeney, 1997; Norman et al. 1997; Lu, 1998;

Gonzalez et al., 1998; Hochberg, 1998;
Nateewathana, 1997; Nateewathana and Norman,
1999; O’ Shea, 1999; Guerraet al., 2000; Guerrero
Kommritz, 2000; Norman and Lu, 2000; Norman
and Finn, 2001; Allcock and Piertney, 2002; Muus,
2002; Allcock et al., 2003).

The aim of this paper isto revise the species-
level taxonomy of thefamily Octopodidae, updating
the earlier worksthat resulted from the Washington
workshop. Through both primary field surveysand
studies of museum collections, many taxonomic
problems have been addressed and clarified. A
number of nominal speciesof octopuses have been
revised and numerous new species have been
recognised. Revisions, omissions, corrections and
alist of new taxa are presented. A generic level
revision and updates on phylogenetic studies on
this group are currently in progress.

The past 17 years have been a productive
period for discovery of new species. More than
150 new species are currently recognised from
the Indo-West Pacific region alone (see cited
references above, and Norman and Hochberg,
unpubl. data). This more than doubles the
estimated total number of octopus species in the
world. These new discoveries have resulted from
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increased fieldwork, improved sampling techniques
and critical review of previously unexamined
preserved specimensin museum collections. Major
surveys have been undertaken in tropical,
temperate and polar regions, in all habitats from
intertidal areas to the deep sea.

As the value and profile of octopuses
increases asfisheriestargets, the need for rigorous
taxonomic knowledge is greater than ever before.
Current impediments to progress on octopus
taxonomy are discussed a ong with recognition of
future priorities.

Revision of taxonomic decisions

As a result of this recent research activity,
many of the decisions made by the octopus working
group in 1988 now require updating. Table 1 presents
revised designationsfor anumber of speciestreated
in Toll and Voss (1998) and Toll (1998).

Two key species groups previously treated
within the genus Octopus have been sources of
considerable taxonomic confusion. Norman and
Finn (2001) revised the *horridus species-group”
sensu Norman (1992c), coining the subgeneric
name Abdopus to define these small long-armed
octopuses. Recent molecular studies of the
phylogeny of octopuses of the family Octopodidae
(Hudelot, 2000) have demonstrated that the genus
Octopus is polyphyletic and that a major generic
revision of thefamily isrequired. We consider that
the characters defining Abdopus are sufficient to
warrant generic status and, as such, it is here
raised to generic level.

In Norman and Finn (2001) the status of many
historical names were reviewed. The main
taxonomic decisions were:

Abdopus aculeatus d' Orbigny, 1834 is
resurrected as a valid species (removed from
synonymy of filamentosus Blainville, 1826 on the
basis of gill lamellae counts).

The type series of Octopus aranea
d’'Orbigny, 1834 consists of two species, the
poorest condition specimen also being the holotype
of filamentosus. At present, aranea is considered
unrecognisable and unresol ved.

OctopusargusKrauss, 1848 isresurrected
as a valid species (removed from the synonymy

of A. horridus d’'Orbigny, 1826 on the basis of
spermatophore characters and the presence of
enlarged suckers).

Octopus filamentosus Blainville, 1826 is
considered unrecognisable (and invalid) as the
single type specimen is in such poor condition.
Until well-preserved materia fromthetypelocality
(Mauritius) is obtained, the status of this species
remains unresolved.

Abdopus harmandi Rochebrune, 1882 is
placed in the synonymy of aculeatus (removed
from synonymy of the unrecognisable
filamentosus, differing in gill lamellae counts).

Toll and Voss (1998) placed Octopus
niveus Lesson, 1830 in the synonymy of O.
filamentosus at the same time as designating the
type of A. aculeatus as the neotype for O. niveus.
In the absence of atype specimen, any additional
material from the type locality and any valid
diagnostic characters, niveus is considered as
unrecognisable and unresolved. We do not consider
Toll and Voss's designated neotype as valid.

Similar confusion surrounds members of the
“aegina species-group” sensu Robson (1929) and
Norman (1992c) (= the genus Amphioctopus
Fischer, 1882). A detailed discussion of key non-
ocellate member taxais provided in the Appendix.
The primary taxonomic decisions are:

Amphioctopus aegina Gray, 1849, A.
kagoshimensis Ortmann, 1888 and A. marginatus
Taki, 1964 are considered distinct and valid species.

A. dollfusi Robson, 1928 and A.
hardwickei Gray, 1849 are junior synonyms of A.
aegina.

A. striolatus Dong, 1976 is a junior
synonym of A. marginatus.

In addition, it should be reinforced that A.
areolatus de Haan in d’ Orbigny, 183941, A.
ocellatus Gray, 1849 and A. brocki Ortmann, 1888
areall junior synonyms of A. fangsiao d’ Orbigny,
183941 (see Gleadall and Naggs, 1991).

Several taxa treated in O’ Shea's (1999)
revision of New Zealand octopods require
comment. Following examination of reference
material from eastern Australiaand New Zealand,
we propose that Octopus gibbsi O’ Shea, 1999 isa
synonym of O. tetricus Gould, 1852, a common
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Species 1988 Workshop decision Revised status Comments

INDIAN OCEAN
Octopus aranea junior synonym of Octopus unresolved see Norman and Finn, 2001
Orbigny, 1834 filamentosus Blainville, 1826
Octopus argus junior synonym of Octopus valid species see Norman and Finn, 2001
Krauss, 1848 horridus Orbigny, 1826
Octopus filamentosus valid unresolved see Norman and Finn, 2001
Blainville, 1826
WEST PACIFIC
Octopus aculeatus junior synonym of Octopus valid species see Norman and Finn, 2001
Orbigny, 1834 filamentosus Blainville, 1826 = Abdopus aculeatus

as well as being designated

neotype of another proposed

synonym, O. niveus Lesson, 1830
Octopus aegina nomen dubium valid species = Amphioctopus aegina see
Gray, 1849 discussion on Amphioctopus

in Appendix

Callistoctopus arakawai

Taki, 1964

Octopus areolatus
de Haan in Orbigny,
1839-41

Octopus berenice
Gray, 1849

Octopus brocki
Ortmann, 1888

Octopus dollfusi
Robson, 1928

Octopus hardwickei
Gray, 1849

Octopus harmandi
Rochebrune, 1882
Blainville, 1826
Octopus hawiiensis
Eydoux and Souleyet,
1852

Octopus marginatus
Taki, 1964

Octopus niveus
Lesson, 1830

Octopus striolatus
Dong, 1976

uncertain junior synonym of
Callistoctopus ornatus Gould, 1848

valid

nomen dubium

valid

junior synonym of
Octopus hardwickei
Gray, 1849

valid

junior synonym of
Octopus filamentosus
d’ Orbigny, 1834

nomen dubium

nomen dubium

junior synonym of Octopus
filamentosus Blainville, 1826

valid

junior synonym of
Callistoctopus ornatus
Gould, 1848

junior synonym of
Amphioctopus fangsiao
d’ Orbigny, 183941

valid species, based on
additional material
linked to the type in
the British Museum
junior synonym of
Amphioctopus fangsiao
d’ Orbigny, 183941
junior synonym of
Amphioctopus aegina
Gray, 1849

junior synonym of
Amphioctopus aegina
Gray, 1849

junior synonym of
Abdopus aculeatus

valid species, missing
type found in
MNHN, Paris

valid species

unresolved

junior synonym of
Amphioctopus marginatus
Taki, 1964

see Norman 1993c

see Gleadall, 1991

Hochberg, unpubl. data

see Gleadall, 1991

see discussion on
Amphioctopus in

Appendix

see discussion on
Amphioctopus in
Appendix

see Norman and Finn, 2001

Hochberg, unpubl. data

=Amphioctopus marginatus
see discussion on
Amphioctopus in Appendix

see Norman and Finn, 2001

see discussion on
Amphioctopus in Appendix
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species in New South Wales. In the absence of
type material, O’ Shea resurrects Pinnoctopus
cordiformis (Quoy and Gaimard, 1832) as the
senior synonym of Macroctopus maorum Hutton,
1880. Quoy and Gaimard's original description of
cordiformis refers to alarge animal with arms of
almost equal length, thelateral pairsbeing slightly
shorter. This arm formula does not match with
that of the species previously treated under the
name maorum, which has an arm formula of
1>2>3>4, the dorsal arms being obviously longer
and more robust than the subsequent arm pairs.
Quoy and Gaimard's description more closely
matches Enteroctopus zealandicus, another large
octopus found in the same general region. The
genus Pinnoctopus was coined by Orbigny (1845)
with the diagnostic character of a fin-like flap
around the margin of the mantle. We believe that
this structure is an artefact of poor preservation,
where loose skin settles in a flange around the

lateral mantle border. We have observed such a
structure while preserving specimens of
Enteroctopus dofleini (Wulker, 1910) from the
northern Pacific Ocean. This has not been
observed while preserving specimens of
maorum. This preservation artefact further
supports the suggestion that Quoy and
Gaimard's species is in fact a member of the
genus Enteroctopus (namely zealandicus). In
the light of this confusion, the limited original
description and the absence of atype specimen
for cordiformis, we choose at this stage to leave
the name Pinnoctopus cordiformis as unresol ved,
making Macroctopus maorum the available name
for the distinctive speciesfound in New Zealand
and temperate Australian waters.

Table 2 presents the details and proposed status of
an additional eight historical speciesnamesomitted
from the 1988 workshop publications.

Table 2. Nominal speciesomitted from Toll and VVoss (1998) and Toll (1998).

Old species omitted

Typelocality

Status

Comments

Octopus appendiculatus
De. de Montford (date?)

Octopus cuvieri
Orbigny, 1826

Octopuscyaneavar.
gracilis Robson, 1929

Octopus dubius
Souleyet, 1852

Eledonentafilholiana
Rochebrune, 1884

Octopushoylel var. annae
Robson, 1929

Octopuslechenaulti
Orbigny, 1826

Callistoctopus magnocellatus

Taki, 1964

(Indian Ocean)

Pondicherry, India

Madras, India

Bourbon Is.
(=Reunion Is.),
Indian Ocean
Fiji

Persian Gulf

Pondicherry, India

lyeno-Kushi, Japan

nomen nudum

junior synonym of
Callistoctopus|echenaulti
Orbigny, 1840

junior synonym of
Octopuscyanea
Gray, 1849

nomen dubium

unresolved

junior synonym of
Pteroctopushoylel
(Hoyle, 1909)

unresolved

junior synonym of
Octopuscyanea
Gray, 1849

unsourced referencein
Blainville, 1826

see Norman, 1992a

by Thomas, 1977

member of Callistoctopus

potential mixed lot:
paratypes from shallow
water

member of Callistoctopus

see Norman, 1992a
(not Callistoctopus)
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Revisions to the “ Classification of Recent

Cephalopoda” (Sweeney and Roper, 1998)
The following octopus taxa have been

described since the 1988 workshop and should be

added to Sweeney and Roper’'s (1998)

Classification of Recent Cephal opoda:

- Abdopus abaculus Norman and Sweeney, 1997

- Abdopus capricornicus Norman and Finn, 2001

- Adelieledone piatkowski Allcock et al., (2003)

- Amphioctopus neglectus Nateewathana and

Norman, 1999

- A. rex Nateewathana and Norman, 1999

- A. siamensis Nateewathana and Norman, 1999

- Callistoctopus nocturnus Norman and Sweeney,

1997

- Bathypolypus pugniger Muus, 2002

- Benthoctopus clyderoperi O’ Shea, 1999

- B. karubar Norman, Hochberg and Lu, 1997

- B. tangaroa O’ Shea, 1999

- B. tegginmathae O’ Shea, 1999

- Galeoctopus lateralis Norman, Boucher and

Hochberg, 2004

- Graneledone gonzalezi Guerra, Gonzales and

Cherel, 2000

- G taniwha taniwha O’ Shea, 1999

- G taniwha kubodera O’ Shea, 1999

- G yamana Guerrero Kommritz, 2000

- Microeledone mangoldi Norman, Hochberg and

Boucher-Rodoni, 2004

- Octopus bulbus Norman, 2001

- O. harpedon Norman, 2001

- O. kaharoa O’ Shea, 1999

- O. mernoo O’ Shea, 1999

- O. micros Norman, 2001

- O. pumilus Norman and Sweeney, 1997

- O. pyrum Norman, Hochberg and Lu, 1997

- Thaumeledone marshalli O’ Shea, 1999

- T. zeiss O’ Shea, 1999

- MulcanoctopushydrothermalisGonzaez et al., 1998

Table 3isan alphabetical list of nominal speciesin
the family Octopodidae. Generic placements and
taxonomic status for each name are presented. A
number of species previously placed in the genus
Octopusaretreated here under recently resurrected
generic names. These include: Amphioctopus
Fischer, 1882; Callistoctopus Taki, 1964;
Enteroctopus Rochebrune and Mabille, 1889;

Macroctopus Robson, 1928; Macrotritopus Grimpe,
1922 and Paroctopus Naef, 1923. Taxadesignated
as"“unplaced” arecurrently treated under the genus
Octopus until amajor generic-level revision of the
family Octopodidae is undertakenjects of a major
generic revision in progress by the authors.

Potential speciesnamesarealsoidentified for
a number of regional populations of octopuses
currently treated under the catchall names
“vulgaris’, “macropus” and “defillipi”. These
names are available should current studies
demonstrate that any of these popul ations warrant
distinct species status.

A total of 374 species names are listed for
thisfamily (Table 3) of which 186 we consider to
be valid. A total of 102 names are considered
synonyms of other species. Five names are
considered to lack any form of description or
type material (nomina nuda), while 23 names
are considered dubious (nomina dubia) due to
problems with type material (poor, lost or none
designated), type locality (ill-defined,
indecipherable or none designated) and/or
insufficient original descriptionsto allow species
recognition. Four names were pre-occupied of
which three were assigned replacement names.
The remaining 55 names are considered
unresolved and await further investigation.

We consider the tally of valid speciesto be a
considerable underestimate of the total number of
extant species in this family. We have amassed
observations, museum records, data and
descriptions in progress for more than 150
additional unnamed specieswithinthisfamily. Itis
clear that there is a considerably higher diversity
of octopuses than previously suspected. Currently
the rate at which new species are being discovered
greatly exceedsthe rate at which species are being
formally described.

Hidden diversity
Regional surveys

The bulk of new species discoveries are
coming from recent regional reviews of octopod
faunas. Nateewathana (1997) reported 11 species
of benthic octopuses from the waters surrounding
Thailand of which five were new to science. Lu
(1998) reported 22 species from Taiwanese waters
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of which 13 were new to science. O’ Shea (1999)
reported 30 shallow and deep-water species from
New Zealand waters of which 11 were new to
science. Australiahasreceived more attention than
most regions. In 1985, Lu and Phillips were the
first to generate a list of octopus species from
Australian waters. A total of 31 species were
recorded of which 12 proved to be valid species
records or names. Stranks (1998) listed 26
shallow-water octopus species names of which
he proposed 15 to bevalid. Through Australia-wide
field collection over the past six years, the tally
has now reached 76 valid species of which 55
have been recognised in the past decade (works
of Norman, Stranks, Lu, Finn and Hochberg, see
literature cited above).

Works in progress in other regions of the
world are uncovering similar numbers of new
species. New Caledonian waters (Norman,
Hochberg and Boucher, unpublished data) contain
at least 20 shallow-water species (of which 14 are
new to science) and 13 deep-water species (all of
which are new to science, including three new
genera) Norman et al ., 2004a, 2004b. A preliminary
census of the benthic octopuses of South Africa
by Norman, Hochberg, Allcock and colleagues at
the CIAC conference in South Africa in 1997
recognised 27 species of which 16 are new to
science. Hochberg (unpublished data, seea so'Young
et. al., 1989) found 16 species of octopodid
paraarvaein Hawaiian waterswhileonly 8 species
had been recognised in the adult fauna. The total
tally for this region is likely to be even higher as
the planktonic paralarvae only represent small-egg
species. Additional large-egg species with benthic
young also occur around Hawaii. Elsewherein the
Pacific Ocean, many new species are coming to
light including in Tonga (Huffard, unpubl. data),
Indonesia(Norman, unpubl. data; Huffard, unpubl.
data), Marquesas (Hochberg, Boucher and
Norman, unpubl. data), Fiji (Herb and Roper,
unpubl. data), Peru (Hochberg and Cardoso,
unpubl. data), and Mexico to Panama (Hochberg
and Sweeney, unpubl. data).

Recent studies on Antarctic benthic octopuses
have found a high diversity of new speciesin (and
related to) the genus Pareledone (Allcock et al.,
2003). Allcock (pers. comm.) suggests more than

20 new species from the genus Pareledone alone
may be present in southern polar waters.

Cryptic species

Cryptic species are also coming to light
amongst the better-known faunas. Pygmy species
are being discovered in al regions of the world
fromtropical shallow waters (Norman, 2000, 2001;
Hochberg, unpubl. data) to the deep sea (Norman,
Hochberg and Boucher, 2004 and unpubl. data,
Vecchione, this volume). Molecular studies are
uncovering sympatric cryptic species, as found
recently for Amphioctopus marginatus in Taiwan
(Ho et al., 2000). Purported anti-tropical
distributions are also being questioned for sibling
subtropical taxa split on the periphery of the
tropical Pacific Ocean (Norman, 2000), namely
Amphioctopus kagoshimensis Ortmann, 1888
(Japan) and A. cf kagoshimensis Norman, 2000
(eastern Australia); Hapalochlaena fasciata Hoyle,
1886 (eastern Australia) and Hapalochlaena sp. 2
Norman, 2000 (Japan/China). An Octopus
“wvulgaris’ -like speciesin Japanand O. tetricusand
O. cf tetricusin Australiaappear to besimilar sibling
Species.

It is clear that there is much higher diversity
of octopuses than previously considered. Voss
(1977) calculated the rate at which new species
of cephalopods were being described each decade
since 1835, in order to assesstherate of discovery
over the previous 140 years. He suggested an
average rate of 6.7 species being described
annually. As there was no obvious decline of this
rate with time, he suggested that “one is forced to
the belief that we have nowhere near exhausted
the number of undescribed species either on our
museum shelves or in the sea’. Voss went on to
state that “it seems clear that we are indeed still in
the descriptive or alpha stage of systematics and
that we are far from knowing the total number of
speciesof cephalopods’. These statements are till
valid 28years|ater, particularly for benthic octopuses.
The total tally for octopus species and genera is
likely torisedramatically should anin-depth, global
census be undertaken. There are many species yet
to be discovered, studied and described. Efforts
to date may just be skimming the surface of the
real diversity that is present in the world's oceans.
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I mpediments to taxonomic progress

Voss (1977) also discussed the problems
impeding better taxonomic knowledge, listing them
as

- lack of detailed morphometric studies

- lack of adequate study material

- failure to analyse character variations

- need to examine type material

- prevalence of uncritical reviews of literature,
perpetuating historical errors.

Today many of these taxonomic problemsare
still evident. Some factors have shown
improvement. Historically there has been little
consistency in approach to speciesrecognition and
description. This is slowly changing. In the past
fiveyearsin particular, more detailed and consistent
diagnoses and descriptions have been produced in
describing new species of octopuses (see list of
recent taxonomic works in Introduction). Other
improvements include better international links,
faster electronic communication and easier travel
than ever before. There is aso better technology
for detection, sampling, photography and video
documentation of taxa and the visual attributes of
liveanimals.

Other factors have deteriorated. There
continues to be problems with poor retention of
material, few replicatesfrom apaucity of localities,
poor curation and a lack of defined characters.
There is disturbingly little support for alpha
taxonomy research, with thefew extant cephal opod
taxonomists being an aging and diminishing cohort.
The changing nature of research institutions and
available funding means few of these researchers
have younger understudies on to which the mantle
(1) can be passed. Diminishing support for the
traditional curation rolesof museumshasalso taken
its toll. As museum curators retire, they are not
being replaced. Many of the major research
collections of cephalopods around the world are
neither actively worked nor growing. At best they
are maintained by collection managersresponsible
for multipleand diverse collections of invertebrates
and other biological resources. As a conseguence
of reduced science funding (and priority)
worldwide, there are fewer primary field surveys
being undertaken, compared with the many peaks
of activity over the past century.

Despitethe decline of support for thisprimary
taxonomic research, the demands for information
are greater than ever. As many finfish harvests
collapse around the world, commercia fisheries
attention is shifting to exploitation of cephal opod
resources. Octopuses, squids and cuttlefishes are
fast growing, fecund marine animals which make
them favoured and profitable fishery targets. The
capacity of fisheries authorities to effectively
manage octopus fisheriesis severely hampered by
many problems, most of which stem from poor
taxonomy. These include species lumping, lack of
detailed diagnostic tools(regiona keys), inadequate
fisheries catch statistics (including lack of catch
per unit effort data), dearth of biological information
for target species, lack of detailed regional censuses
(or even comprehensive fish market surveys) and
a lack of well-preserved and well-managed
reference and voucher collections.

Sound taxonomy underpins al other fields of
biological research. At thisstage, octopod taxonomy
isstill in need of major revision and stabilization.
Animmediate priority isproduction of detailed and
accurate descriptions for all species (including
redescriptions of named species supplemented by
fresh reference material collected from type
localities). Support should be sought for alpha
taxonomy on ascale sufficient to clarify the extant
fauna, and should include encouragement of
students to enter and become active in this field.
Regional revisions should aso be instigated and
supported, particularly in regions where our
knowledge is poorest or where fisheries are
developing fastest.

Only this approach will enable production of
appropriateidentificationtools, particularly guides
and keysfor field and fisheriesidentification. Armed
with such information and toolsit will be possible
to devel op appropriate monitoring and management
systems for octopuses of current and potential
fisheries value, as well as identifying species
potentially vulnerableto such exploitation. Addition
of molecular studiesin such studieswill aso provide
valuable insights into the population genetics and
origins of these creatures. Without even basic
information on the composition, distribution and
biology of these animals, sound management is
unlikely.
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APPENDIX

Clarification of the non-ocellate members of
Amphioctopus Fischer, 1882

Considerable confusion surrounds the group
of small to moderate-sized octopuses historically
known as the Octopus aegina species-group
(Robson, 1929; Norman, 1992c, 1993b).
Members of this genus are characterised by arms
approximately 2-3 times mantlelength, deep latera
webs (approximately 20% of arm length) and a
very shallow dorsal web. The ora surface of the
shallow dorsal web has the same sculpture and
colour pattern as the dorsal surfaces of body and
arms. Species included in the genus may be either
ocellate or non-ocellate. Norman (1993b) and
Nateewathanaand Norman (1999) havetreated the
ocellate members of this species-group.

Member species are found throughout the
Indo-Pacific region (A. aegina Gray, 1849, A.
exannulatus Norman, 1993b, A. fangsiao
d’ Orbigny, 183941, A. kagoshimensis Ortmann,
1888, A. marginatus Taki, 1964, A. mototi Norman,
1993b, A. neglectus Nateewathana and Norman,
1999, A. polyzenia Gray, 1849, A. rex Nateewathana
and Norman, 1999, A. robsoni Adam, 1941, A.
siamensis Nateewathana and Norman, 1999, A.
varunae Oommen, 1971 and at least six
undescribed species).

Fewer non-ocellate species are represented
in the Atlantic Ocean (A. burryi Voss, 1950 and at
least one undescribed species). The status or
validity of several old names variously applied to
members of this group in the Atlantic still need to
be resolved (rugosus Bosc 1792; granulatus
Lamarck 1799; carolinensis Verrill 1884; and
vincenti Pickford 1955).

There has been considerable confusion over
the non-ocellate members of the “aegina species-
group”, primarily due to inadequate original
descriptions, type material that is in very poor
condition or not extant, and historical lumping of
distinct species (see review in Adam, 1960). A
failureto formally describetype and other material
in detail for members of this group has meant this
confusion continues today.

The species pivotal in creating most of the
confusion is Amphioctopus aegina Gray, 1849.
The species was treated as dubious by Toll and
Voss (1998). The type of A. aegina exists (BM
1928.2.14.1) and has been examined by the
authors. Itisamaturefemale, which clearly shows
the colour pattern diagnostic of thisspecies; namely
apalelongitudinal stripeaong the dorsal mantle, a
narrow transverse head bar and numerous
distinctive circular reticulations over the mantle,
arm crown and arms. We believe that this
recognisable speciesis valid. Examination of the
type of A. hardwickei Gray, 1849 from the Indian
Ocean (presumed Singapore) found it to be
identical in form and colour pattern with the type
and other material attributed by us to A. aegina.
Toll and Voss (1998) recognised that the taxon they
treated under the name A. hardwickei has*armed”
spermatophores. This type of spermatophore is
characterized by the presence of sharp teeth in the
gjaculatory apparatus that may aid penetration of
the sperm bulb as the spermatophore everts within
the oviduct of the female or may prevent removal
by acompeting male. All males attributed by usto
the genuine A. aegina possess such armed
spermatophores. No other octopuses of similar
morphology throughout the region possess such
armature. Remains of spermatophores in the type
of A. dollfusi Robson, 1928 from Vietnam clearly
show this armature. As a consegquence, both A.
hardwickei and A. dollfusi are placed in the
synonymy of A. aegina, the former on the basis
of page priority by A. aegina in Gray’s (1849)
original descriptions.

Subsequent confusion has arisen in this
species-group through the use of the name
Amphioctopus aegina for two related but distinct
octopus species, namely A. kagoshimensis and A.
marginatus. The former species is easily
distinguished from A. aegina based on characters
of the patch and groove skin scul pture which has
regular polygonal patches (versus round patches).
The ligula is of moderate length (4—7% of arm
length) and the terminal organ (“penis’) isgreatly
elongated and recurved to accommodate the very
long, unarmed spermatophores of this species
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(1.5-2 times mantle length versus 0.6-1.2 in
aegina). Amphioctopus marginatus Taki, 1964 is
recognised by its dark purple colour pattern in
sharp contrast to the white to blue suckers along
thedorsal faces of arms 1-3. The skinisscul ptured
in rounded elongate patches that form irregular
longitudinal rows, displayed as branched veinson
the lateral arm crown. In this species, theligulais
small (1.5-3.5% of arm length) and the
spermatophores are unarmed and only moderately
long (approximately 0.75to 1.2 timesmantlelength).

Robson (1929) initiated much of the confusion
surrounding this group by lumping records of all
three distinct species under the name aegina. In
the same publication, Robson also treated members
of this species group under the name Octopus
rugosus (Bosc, 1792), due to the nature of the
“rugose”’ skin found in well-preserved material.

Bosc (1792) coined the name rugosus on the
basis of an animal from Senegal, west Africa that
had granular skin. There is no type material. The
name often has been treated in a long list of
synonyms for Octopus vulgaris. A non-ocellate
member of Amphioctopus has been reported off
the coast of Senegal under the name O. burryi Voss,
1952 (Roper et al., 1984) and a further species,
O. vincenti Pickford, 1955 was described from a
nearby locality.

Re-examination of the original material listed
by Robson (1929) under the name rugosus turned
up a number of Indo-Pacific members of
Amphioctopus, including three ocellate species
(e.g., A. polyzenia Gray, 1849 from Torres Strait,
Australia: Robson, 1929: 65 and an undescribed
species from Amirante Atoll, Indian Ocean,
Robson, 1929: 64) plus two non-ocellate species
(A. aegina Gray, 1849 from Gulf of Martaban, Indian
Ocean: Robson, 1929: 64 and an undescribed
species from Madras, India: Robson, 1929: 64).

The other name associated with the non-
ocellate members of Amphioctopus is granulatus
Lamarck, 1798. Sasaki (1929) used this name for
his treatment of A. kagoshimensis. Although
Lamarck (1798) did not provide atypelocality for
his species and no type material has been traced
we have determined that the material he examined

camefrom Martiniquein the Caribbean. Other than
having granular skin, there are no characters
enabling recognition of this species from the brief
original description. Robson (1929) placed this
taxon in the synonymy of rugosus whereas many
other authorstreet it as asynonym of Octopuswulgaris.
At thisstage, the name granulatus remains unresolved.

In order to help clarify the named Indo-Pacific
non-ocellate members of Amphioctopus, table 4
presents the primary diagnostic characters for the
named member speciesconsidered hereto bevalid:
A. aegina, A. kagoshimensis and A. marginatus.
Data for A. aegina and A. marginatus are based
on multiple reference specimens. Data for A.
kagoshimensis are based on limited available
material and treatments of this speciesin historical
literature (including Sasaki’s [1929] treatment of
this octopus under the name Octopus granulatus).

In an attempt to clarify past literature records
of these three member species, we also present
the following annotated synonymies:

Amphioctopus aegina Gray, 1849
(treated and illustrated in Norman and Sweeney,
1997, Norman, 1998, 2000)

Octopusrugosus(nonBosc, 1792). Robson, 1929.

O. hardwicke Gray, 1849. Toll and Voss, 1998.

O. dallfus Robson, 1928. Voss and Williamson,
1972,Li,1983, Roper etal., 1984, Chikuni, 1987, Dong,
1988, Chaitiamvong, 1993, Chotiyapuita, 1993.

A. kagoshimensis Ortmann, 1888
(treated and illustrated in Norman, 2000; under O.
granulatus in Sasaki, 1929)

O. granulatus(non Lamarck, 1798). Sasaki, 1929.

O. aegina (non Gray, 1849). Robson, 1929
(in part), Taki, 1965, Dong, 1988, Okutani et al.,
1987 (in part).

O. dollfusi (non Robson, 1928). Roper et al.,
1984 (in part).

A. marginatus Taki, 1964
(treated and illustrated in Norman, 1993c, 1998,
2000; Norman and Hochberg, 1994)

O. aegina (non Gray, 1849). Voss and
Williamson, 1972, Chaitiamvong, 1993.

O. dallfusi (non Robson, 1928). Roper et al.,
1984 (in part).

O. striolatus Dong, 1976. Dong, 1979, 1988.
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Table 4. Comparison of Indo-Pacific non-ocellate members of the genus Amphioctopus.
[m=male, f =female, AL = arm length, HAL = hectocotylised arm length, LL = ligulalength, ML =
mantle length (eyeto posterior tip)].

kagoshimensis marginatus aegina
Synonyms: - striolatus dollfusi
har dwickei

Misidentifications: granulatus aegina rugosus

aegina, dollfusi dollfusi
Distribution: NW Pacific Ocean Indian and Indian and

(southern Japan to Taiwan) W Pacific oceans W Pacific oceans
Affinity: subtropical tropical tropical
Mantle length: to 86 mm to 80 mm to 90 mm
Total length: to 295 mm to 280 mm to 300 mm
Arm length: 24,26 x ML 2.0-2.8 x ML 2-3 x ML
Web depth: 25.6, 21.4% AL 26.3-33.3% AL 20.0-32.8% AL

Normal arm sucker count:
Hectocotylised arm sucker count:
Ligula length:

Calamus length:

Enlarged suckers:

Male sucker diameter:
Spermatophores:

Spermatophore length:

Spermatophore length versus ML:

Colour pattern:

Skin sculpture:

157, 164 (m), 169 (f)
68-88

5, 6.7% HAL

17% LL

none

to 9.0% ML

no internal teeth (unarmed)
117-160 mm

160, 186% ML

Cross around eye, reticulate
markings produced by dark
grooves.

Polygonal patches over all
surfaces with distinct grooves.

127-152 (both)

61-84

1.6-3.6% HAL
37.9-65.0% LL

4-5 dlightly enlarged

to 14.5% ML

no internal teeth (unarmed)
37-68 mm

73-116% ML

White triangle under eye,
dark purple leading edges
of arms in contrast to
white-blue suckers.

Oval to elongate patches in
irregular longitudinal rows.

96-130 (both)
55-70

4-6% HAL
19-25% LL
2-3 enlarged
to 16.6% ML

internal teeth (armed)

25-51 mm
58-115% ML

Longitudina pale stripe
on dorsal mantle. Dark
circular reticulations.

Circular raised patches
with indistinct grooves.




