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1.  ABSTRACT 

 

Squids of the family Octopoteuthidae Berry, 1912, have been known to science for 

nearly 250 years and have been collected from every ocean except the Arctic and 

Antarctic. They are an ecologically important group, having been recorded in the diets 

of pinnipeds, sea birds, predatory fishes, and cetaceans, and are considered one of the 

most important cephalopod prey groups for sperm whales. Despite this, the family has 

been poorly studied due to the difficulty in identifying its species, and the diversity and 

systematics of the family are poorly understood. Ten formal species descriptions have 

been published, of which six to eight are generally recognised but only two are easily 

identified. Challenges to clarifying octopoteuthid systematics include the loss of 

important type specimens, and resolving the status of dubious taxa, potential junior 

synonyms, and undescribed species. No study has previously sought to resolve the 

systematics of the entire family. 

 

Within this context, a global revision of the Octopoteuthidae is presented based on the 

examination of ~900 specimens from 12 international repositories. Extant type material 

was examined, and efforts made to locate previously established or suggested lost type 

specimens. Original descriptions and illustrations were reviewed for all historic taxa, 

and a critical review is given of all previously affiliated taxa. Descriptions and 

illustrations are provided for the 16 octopoteuthid species recognized herein, of which 

10 are novel. Two genera are presently maintained within the family, Octopoteuthis and 

Taningia, containing 11 and 5 species, respectively. Within Octopoteuthis, four 

morphologic species groups were identified based primarily on photophore patterning. 

Descriptions are given for as much of each speciesô ontogeny as material allowed, and 

traditional and novel morphologic characters are critically appraised in relation to their 

utilit y within the Octopoteuthidae.  

 

A full description of the type species of the family and genus Octopoteuthis, 

Octopoteuthis sicula Rüppell, 1844, is given and, in light of this, Octopoteuthis danae 

Joubin, 1931, is considered a junior synonym. The second Atlantic species with two 

photophores on the posterior ventral mantle is designated Octopoteuthis megaptera 

(Verrill, 1885). Consistent with previous works, Octopoteuthis persica Naef, 1923, is 

considered a junior synonym of Taningia danae Joubin, 1931, and Octopoteuthis 
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longiptera Akimushkin, 1963, treated as nomen dubium; the status of Octopoteuthis 

indica Naef, 1923 remains unresolved but is discussed. Similarly, definitive resolution 

of the specific status of óCucioteuthis unguiculataô (Molina, 1782) and óEnoploteuthis 

hartingiiô Verrill, 1880, could not be achieved; however, new insights were made and 

their implications examined.  

 

The morphology-based review was complemented by concurrent multi-gene, 

phylogenetic analyses of 130 specimens from 13 of the 16 proposed speciesðthe 

largest, and first targeted, genetic examination of the Octopoteuthidae. Genetic support 

was found for all morphologically defined species for which sequences were obtained. 

Intra- and interfamilial relationships are discussed based on a synthesis of genetic and 

morphologic data, and the formal rank of the newly recognised species groups is 

considered. 

 

Octopoteuthid species were generally found to inhabit either single ocean basins or 

portions thereof, with several being more widely spread (usually throughout the 

southern hemisphere); species distributions were generally found to comprise a system 

of connected water currents. Inferences regarding octopoteuthid reproductive biology 

and spawning strategy are made based on accumulated observations during specimen 

examinations. Species-specific beak-to-body-size regressions were calculated for five 

species, and a review of known octopoteuthid predators is provided. With the 

recognition of their greater diversity and more defined species ranges, the evolutionary 

history of the family is briefly discussed. 
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2.  INTRODUCTION  

 

Squids of the family Octopoteuthidae Berry, 1912 (ñeight-armedò squids), have been 

known to science for nearly 250 years. They have been collected from every ocean 

except the Arctic and Antarctic, occupying temperate and tropical waters at depths up to 

2100 m (Gomes-Pereira & Tojeira 2014). Octopoteuthid squids are ecologically 

important in the diets of many marine predators, including pinnipeds (e.g., Klages 1996; 

Goodman-Lowe 1998), sea birds (e.g., Imber 1973; Imber & Russ 1975; James & Stahl 

2000), predatory fishes (e.g., Okutani & Tsukada 1988; Smale 1996; Cherel & Duhamel 

2004) and cetaceans (e.g., Kubodera & Miyazaki 1993; Gómez-Villota 2007), and are 

of particular importance in the diets of toothed whales. In the diet of sperm whales, 

Physeter macrocephalus, octopoteuthids are considered to be the most important family 

by biomass (Clarke 1996), and many of the available large individuals of Taningia in 

collections are ex-gut-content specimens (e.g., Clarke 1967). Octopoteuthids are 

unpalatable to humans, due to the high concentrations of ammonia incorporated into 

their body tissues for buoyancy assistance (Clarke et al. 1979), and are not 

commercially exploited. 

 

The Octopoteuthidae are characterised by the lack of tentacles in post-larval life stages 

(having been resorbed by ML <60 mm), and arms with two series of hooks. Additional 

familial characters include all or some arms terminating in large photophores, and large 

muscular fins in adults (their length 65ï85% dorsal mantle length (ML), and width 80ï

110% ML) that are fused dorsally along the midline. As adults, species of Octopoteuthis 

are generally medium-sized squids (ML 200ï270 mm), with two species capable of 

exceeding ML 500 mm. Species of Taningia are large to giant-sized (ML 830ï1310* 

mm), and elsewhere have been reported to reach ML 1700 mm (Nesis 1987). 

 

Since the first species description (Octopoteuthis sicula Rüppell, 1844), four genera, 13 

species and two subspecies have been attributed to the Octopoteuthidae and given an 

array of names and affiliations. When taken together with some authorsô assertion that 

the first octopoteuthid was actually described 60 years earlier (i.e., Sepia unguiculata 

Molina, 1782), 24 combinations of genus and species names have been applied to 

octopoteuthid taxa (excluding variant generic and specific spellings) in published 

literature (see Historical Resume). Recent accounts place the number of valid genera 

and species at two and six (Stephen 1985a), two and eight (Nesis 1987), and two and 
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seven (Young & Vecchione 2009), due to uncertainties in the genus Octopoteuthis; 

Taningia has previously been considered monotypic.  

 

While descriptions of local taxa have been included in regional reviews (e.g., Young 

1972; Lipka 1975), a global, morphology-based review has never before been 

undertaken for this family. Previous systematic treatment has been limited to genus-

level reviews (Clarke 1967; Stephen 1985a; Roper & Vecchione 1993) or familial 

reviews based on published literature (Clarke 1966; Nesis 1987). Despite their 

constraints, these efforts have identified dubious taxa, suggested junior synonyms, and 

indicated the existence of additional undescribed taxa; however, they have not 

succeeded in stabilising the family as a whole, mostly due to difficulties within the 

genus Octopoteuthis. 

 

The taxonomic instability of the family is a result of several converging factors: original 

species descriptions lacking sufficient detail and illustration; the loss (four) or poor 

condition (two) of type specimens; original descriptions published in six languages and 

often based on early life stages that are rarely indicative of adult morphology; 

inconsistent assessment of taxonomically significant characters (e.g., accessory claws, 

tail length); the generally poor, incomplete condition of specimens; and the lack of 

tentacles, which in other families generally bear characters useful to species 

identification (e.g., Bolstad 2010). These factors have hindered both past efforts to 

clarify the systematics of the Octopoteuthidae and more recent identification of newly 

collected material. As a result, recent studies reporting on octopoteuthids have only 

identified specimens to genus or family (e.g., Judkins et al. 2016). 

 

The inability to identify specimens to species has fundamentally impeded further study 

into octopoteuthid biology and ecology, including their role in marine food webs. Live 

observations of Taningia individuals interacting with a baited camera trap revealed 

them to be active swimmers and (potentially) predators, not a ñsluggish, inactive squidò 

as was previously thought (Kubodera et al. 2007). However, published information on 

their diet is limited to the contents of only three stomachs (indeed, the only three 

reported for the entire family), rendering estimation of their predation pressure on 

community structure or individual species impossible (Santos et al. 2001a; González et 

al. 2003). Octopoteuthid beaks, often recovered from predator stomachs, have generally 

been identified only to genus or family (e.g., Perrin et al. 1973; Imber 1976), 
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necessitating the use of genus-wide regression equations for estimating body size and 

mass from lower beak measures. However, genus-wide patterns do not always 

accurately represent the species they contain, which can reduce the accuracy of 

inferences drawn from such data, such as the relative importance of a group in the diet 

of marine predators. 

 

This research programme was undertaken to stabilise the systematics of the 

Octopoteuthidae. All previously reported taxa (see Table 31) were critically reviewed; 

valid taxa redescribed to modern standards of detail, illustration, and imaging; and 

unrecognised taxa synonymised (see Systematics). A complementary phylogenetic 

investigation was performed to test morphology-based species distinctions and explore 

present morphologic and geographic patterns within an evolutionary context (see 

Genetics). This thesis follows the taxonomic tradition for in-text citations whereby only 

citations for original taxon authorities are given in ñauthor, dateò form; all other 

references are given as ñauthor dateò.  

 

2.1.  Historical Resume 

 

The first recognised octopoteuthid, Octopoteuthis sicula Rüppell, 1844, was described from 

Messina, Italy, and its lack of tentacles, large fins, and arm hooks garnered it both a new 

species and genus. The genus owed its name to the combination of unspecified 

ñcharacteristics of the species Octopus, Loligo, and Enoploteuthisò, while the specific name 

derived from its locality (i.e., Sicily). R¿ppellôs letter was meant only to bring attention to 

the species and he deferred to a colleague, Krohn, for its proper publication. The following 

year, Krohn (1845) published a more detailed description including the first illustrations of 

the species but, although referencing discussion with Rüppell, inexplicably gave the generic 

name as óOctopodoteuthisô. 

 

Two years later, Krohn (1847) again changed the generic name upon discovering that 

juvenile O. sicula did, in fact, bear tentacles. With the species possessing ten appendages at 

one point in its life, the prefix ñoctoò no longer seemed accurate, and the new name 

óVeraniaô (= Octopoteuthis) was proposed, honouring his friend and colleague Vérany. 

óVeraniaô, (or occasionally óVeranyaô, e.g., Chenu 1859), prevailed in the literature until the 

end of the 19th century as most authors agreed with the inaccurate connotation of 
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óOctopodoteuthisô (e.g., Tiberi 1880; Fischer 1887; Ficalbi 1899). However, its usage ceased 

following Pfefferôs (1900) synonymy of óVeraniaô with óOctopodoteuthisô. Thereafter, the 

latter, óOctopodoteuthisô, was used almost exclusively until the early 1970ôs. However, both 

of Krohnôs generic names were contrary to nomenclature laws, and thus, while not meaning 

to supplant him, credit for describing the first octopoteuthid species is given to Rüppell. 

 

Vérany (1851), the seeming third party in the discovery and description of O. sicula, gave an 

insightful history of the discovery of the species as well as the first illustration of an 

octopoteuthid gladius. In addition, he clarified the difference between three common genera 

of hooked squid at the time: Onychoteuthis, with hooks on tentacles only, Enoploteuthis, 

with hooks on arms and tentacles, and óVeraniaô, with hooks only on the arms. This 

designation remains valid although it was not immediately adopted (e.g., Chenu 1859). 

 

While the unique morphology of O. sicula gave the species immediate validity, its familial 

placement remained uncertain. Gray (1847) first placed the species amongst the octopods in 

the family Octopodidae. Two years later he moved O. sicula to his newly defined 

Onychoteuthidae (Gray 1849). The species was alternately placed among the families 

Teuthidae (Vérany 1851; Woodward 1851; Verrill 1882; since elevated to become the Order 

Teuthida), Onychoteuthidae (e.g., Adams & Adams 1858; Fischer 1887), and 

Enoploteuthidae (e.g., Pfeffer 1900; Hoyle 1909) for the next 60 years before Chun (1910) 

erected the family óVeranyidaeô (= Octopoteuthidae). 

 

The terminal swellings of the arms of O. sicula were initially believed to constitute 

hectocotyli (Pfeffer 1884, 1900; Weiss 1888), modified male arm tips used to transfer 

spermatophores to females. However, the unlikelihood that only male octopoteuthids were 

being caught was quickly noted (Appellöf 1889; Jatta 1896), and soon after Pfeffer (1912) 

permitted the possibility that the swellings might constitute light organs ï a change in 

direction after previously asserting the genus contained no light organs (Pfeffer 1900, 1908). 

Two years previously, Chunôs (1910) detailed examination of Octopoteuthis viscera led him 

to conclude that the ñmuscular wartsò identified by Appellöf (1889) were likely photogenic, 

the first suggestion of the presence of photophores in the family. Berry (1920) similarly 

suggested O. sicula might have ñphotogenic organs on the ink sacò, although his source for 

this information was not given. 
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The second species of the genus, óAncistrocheirusô megaptera (=Octopoteuthis megaptera) 

Verrill , 1885, was described from a specimen taken at 1300 m off New Jersey, U.S.A. No 

comparison was made to O. sicula despite striking similarities in gross morphology and his 

apparent familiarity with óVeraniaô (Verrill  1880, 1882). Instead, Verrill compared his new 

species to ñA. Veranyi [sic], recorded from the Indian Oceanò (possibly Abralia veranyi, 

although at the time this species was recorded only from the Mediterranean [Hoyle 1886a]). 

Surprisingly, the discovery of a second species in such a unique genus received almost no 

notice ï save Hoyle (1886a, b) ï and O. megaptera was not mentioned in press for three 

decades.  

 

Attempting to clarify some aspects of cephalopod nomenclature, Berry (1912) illustrated that 

óVeranyidaeô Chun, 1910 was invalid, being based on the generic name óVeraniaô, a junior 

synonym of Octopoteuthis. He recommended the use of either Octopoteuthidae or 

Octopodoteuthidae, depending on whether Krohnôs emendation became accepted, with O. 

sicula as the type species by monotypy. No reference was made to O. megaptera. 

 

However, in his work on cephalopods of the Plankton Expedition, Pfeffer (1912) maintained 

the Octopoteuthidae as a subfamily (Octopodoteuthinae) of the Enoploteuthidae. In his 

lengthy description of O. sicula, Pfeffer divided the species into two forms, the oceanic and 

the Mediterranean, based primarily on size and skin structure. These later became the basis 

for Grimpeôs (1922) two subspecies, O. sicula óatlanticaô and O. sicula ómediterranea,ô 

designations that were largely unrecognised. Pfeffer (1912) also allied O. megaptera and O. 

sicula for the first time, placing them in the same subfamily. However, he considered 

differences in position and shape of the arm hooks to be so great that a new genus, 

óOctopodoteuthopsisô (=Octopoteuthis), was required to accommodate O. megaptera. 

Nevertheless, he remained uncertain about the validity and taxonomic placement of his new 

genus. Other authors found it unnecessary, and with an alliance established now between O. 

sicula and O. megaptera, many believed that O. megaptera simply represented a second 

species of Octopoteuthis (Thiele 1935; Robson 1948; Adam 1952). Despite this, 

óOctopodoteuthopsisô continued to appear in the literature until the 1970ôs (Roeleveld 1975), 

possibly a result of Vossôs (1956a, 1956b, 1958, 1962, 1967) continued usage. 

 

Pfefferôs (1912) final contribution to the systematics of the Octopoteuthidae was placing 

óCucioteuthisô within the Octopoteuthidae. The history of óCucioteuthisô Steenstrup, 1882 

dates back to the eighteenth century when Molina (1782) published essays on the natural 
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history of Chile. Therein, he gave an account, possibly partially paraphrased from the journal 

of Joseph Banks (Banks 1896), the naturalist onboard the first voyage of Captain James 

Cook, of a giant hooked ñcuttlefishò floating dead at the surface off Chile in 1769. Molina 

named the species óSeppia[sic] unguiculataô, and formally described it in five words: 

cuttlefish body tailless, arms clawed (see Appendix A). Both Molina and Banks specifically 

detailed the unique double row of arm hooks, likening them to those of a cat in that they 

were retractable into fleshy sheaths. The combination of the limited original description, lack 

of additional material, and fantastical nature of the account, resulted in a litany of new names 

proposed for the taxon in the following years, without any resolution or additional 

description. óSepia unguiculataô (e.g., Gmelin 1789; Bosc 1802; Blainville 1827; Férussac 

1835) became óle poulpe unguicul®ô (Montfort 1802), óOnychoteuthis molinaeô (Lichtenstein, 

1818), óLoligo unguiculataô (Blainville 1823; Férussac 1825), óEnoploteuthis molinaeô 

(dôOrbigny 1845), and óE. unguiculataô (Gray 1849; Woodward 1851; Adams & Adams 

1858).  

 

While preparing a catalogue of the Hunterian Museum in 1829, Owen came across several 

jars of fragments of a large cephalopod, some of which had been labeled with ñJ.B.ò (Owen 

1881). He was informed by a colleague that jars of alcohol had been provided to Joseph 

Banks for preservation of specimens during his voyage. Among the debris were an arm 

fragment approximately 23 cm long and bearing two series of hooks, a buccal bulb, a heart, 

and a dried posterior portion of a mantle with fins. These were taken by him to constitute the 

remains of Banksô specimen. While a full description of this material and his account of 

encountering it was not published until 1881, he first referred to the unusual arm in 1830, 

and in accompanying handwritten notes dated his attribution of the other fragments to 

Molinaôs specimen to March, 1834 (see Appendix B). Thirty years later, in a footnote in 

John Hunterôs posthumous essays on natural history, Owen published his conclusion that 

these pieces all derived from Molinaôs original specimen (Hunter 1861). A similar reference 

was made to the specimen by Leach (1818) and Gray (1849), who independently stated that 

an arm of a large cephalopod ï which bore ñdistinct strong and free hooksò (fide Leach) ï 

was deposited at the Royal Museum of the College of Surgeons (= the Hunterian Museum). 

Unfortunately, most of the Hunterian fragments were destroyed in the bombings of WWII, 

with the exception of the buccal bulb mount (Clarke 1967). 

 

Publication of comparable material was not made for nearly a hundred years, until Harting 

(1861) described and illustrated fragments of a ógiganticô Enoploteuthis that, ñcan be 
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assumed still with some probabilityé is the same as that of the fragments which are 

preserved in the Hunterian Museumò (see Appendix C). Hartingôs Enoploteuthis was 

recovered from the stomach of a shark caught in the Indian Ocean, and among the fragments 

were two large arms bearing two series of sheathed hooks. Although he refrained from 

ascribing a name to his specimen, Verrill (1880), seemingly most interested in assuring every 

specimen was attributed a name, erected óE. hartingiiô for it, but made no effort to critically 

compare it with either óS. unguiculataô or óE. molinaeô which he also referenced. Owen 

(1881) further contributed to the chaos by proposing to rename óE. molinaeô as óE. cookiiô. 

Based on the morphology of óOnychoteuthis raptorô (nomen dubium fide Bolstad 2010), 

Owen gave a flawed reconstruction of óE. cookiiô, attributing it an onychoteuthid-shaped 

body with hooked arms but also long, hooked tentacles. 

 

Steenstrup (1882) erected a new genus, óCucioteuthusô [sic], for óSepia unguiculataô 

(Molina, 1782) on the basis of its unique arm-hook morphology, being sufficiently 

different from both Enoploteuthis and Onychoteuthis. The name derived from the Greek 

word ñɢɞɢɘò (ñcoco fruitò), a morphologic reference to the swollen shape of the 

armature and an acoustic reference to Captain Cook. Steenstrup repeatedly employed 

the -us suffix, while using the convention -is for several other genera (e.g., 

Enoploteuthis), a spelling which was only (but consistently) maintained by Hoyle 

(1886, 1904, 1909, 1910). Other contemporaries converted it to óCucioteuthisô (Joubin 

1895, 1898, 1899, 1900, 1902; Pfeffer 1900, 1912), a spelling that prevails to this day 

(as with Architeuthis Steenstrup, 1857, originally óArchiteuthusô). Applying 

nomenclature laws, Steenstrup gave precedence to the specific name óunguiculataô 

(Molina, 1782) over ómolinaeô (Lichtenstein, 1818) and ócookiiô (Owen, 1881). Thus, he 

attributed the name óC. unguiculataô to Molinaôs original description and the 

characteristic arm preserved at the Hunterian, but did not extend it to the additional 

material described by Owen (i.e., buccal bulb, heart, mantle-fin piece). Although 

referencing Hartingôs specimen, Steenstrup appears to have been unaware of Verrillôs 

designation. For the next several years both óC. unguiculataô and óE. hartingiiô were 

recognised as separate species, since authors could not satisfactorily reconcile the two 

(Verrill  1881, 1882; Fischer 1887). 

 

Pfefferôs (1912) alliance of óCucioteuthisô with the Octopoteuthidae was possible as a more 

coherent picture of the species had emerged by that time. This was largely due to the efforts 

of, and new material introduced by, French zoologist Joubin (1895, 1898, 1900) who 
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reported on a complete arm crown, taken from a sperm whale stomach, and a nearly 

complete specimen found floating at the surface. Photographs show eight arms bearing two 

series of hooks and broad fins extending the length of the mantle (Joubin 1900). The 

combination of Pfefferôs systematic expertise and Joubinôs new material afforded óC. 

unguiculataô greater taxonomic stability, and its placement among octopoteuthids was 

readily accepted. 

 

While still reported most extensively from the Mediterranean (e.g., Degner 1925; Digby 

1949), as interest in surveying the oceans increased O. sicula was reported from further 

afield: first off Ireland by Massy (1907); then south of the Azores (Murray & Hjort 1912; 

Joubin 1920); Japan (Sasaki 1916); around the Philippines (Voss 1963); off western USA 

(Pearcy 1965); eastern Canada (Mercer 1968); the Indian Ocean (Silas 1968); from the Gulf 

of Guinea (Arkhipkin & Shchetinnikov 1989) and around South Africa (Hoving et al. 2008). 

Similarly, the known distribution of O. megaptera expanded from the western north Atlantic 

and Gulf of Mexico (e.g., Voss 1956a; Lipka 1975; Cairns 1976; Lu & Roper 1979) to the 

waters of New Zealand (Nesis 1979); the northern coast of South America (Okutani 1983); 

Namibia (Nesis 1991); eastern Japan (Kubodera & Tsuchiya 1993); and the western coast of 

Turkey (Salman et al. 2002). 

 

Between 1920 and 1940, the number of named octopoteuthid species tripled with the 

description of two pairs of species. óOctopodoteuthis indicaô and óO. persicaô Naef, 1923, 

were based on illustrations of larval octopoteuthids made by Chun (1910). The basis for the 

designation of óOctopoteuthis indicaô, from off the Indian coast of South Africa, was based 

on its less-developed arm crown at a comparable size to O. sicula from the Mediterranean, 

although no diagnostic characters were given. Octopoteuthis ópersicaô, from the Gulf of 

Aden, differed from O. sicula and O. indica most notably in that only Arms II bore terminal 

swellings, which Naef noted constituted photophores as in all other known octopoteuthids. 

Less than ten years later, the second pair of octopoteuthids was described from specimens 

collected during the óDanaô cruises. Octopoteuthis ódanaeô Joubin, 1931 was described from 

a juvenile specimen caught off the Bermuda Islands, and was differentiated from congeners 

by the presence of three pairs of photophores on the head and body and the absence of 

suckers on the arms. The second species, Taningia danae Joubin, 1931, described from a 

juvenile specimen caught off the Cape Verde Islands, was placed into a new genus as it bore 

photophores only at the tips of Arms II, separating it from all known octopoteuthids. While 

immediately noting the similarities in gross morphology between Taningia and 
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óCucioteuthisô, and acknowledging their likely affinity, Joubin maintained his new genus on 

the basis of the differences in fin musculature development, despite this comparison being 

between a post-larval T. danae (total length 68 mm) and a maturing óCucioteuthisô (total 

length 380 mm). 

 

The next two octopoteuthid species, óOctopodoteuthisô (=Octopoteuthis) nielseni Robson, 

1948 and óOctopodoteuthis (=Octopoteuthis) longipteraô Akimushkin, 1963, were both 

inadequately described and only compared to the type species, O. sicula. Robson based his 

description on two small, damaged specimens taken from the Galapagos Islands, and 

differentiated his O. nielseni from O. sicula based on the form of its ñadhesive organò, 

radular tooth morphology, lack of arm membranes, and in having longer Arms III. 

Akimushkin described óO. longipteraô from a specimen recovered from a sperm whale 

stomach taken off central Brazil, which differed most significantly from O. sicula in fin 

morphology, with fin length comprising 135% of fin width compared to 57ï66% in O. 

sicula. He extrapolated the species distribution to the north-western Pacific based on the 

abundance of its ñhighly characteristic beaksò which, illustrated but not described, were 

common in the stomachs of sperm whales there. The holotype of O. ólongipteraô has since 

been lost (Young 1972). 

 

In the 1960ôs, Clarke began publishing on cephalopod systematics based on material from 

sperm whale stomach contents obtained from the whaling industry. In 1966 he gave the first 

systematic review of the Octopoteuthidae, considering Octopoteuthis danae, sicula, 

ólongipteraô, megaptera (listed uncertainly in óOctopodoteuthopsisô) and Taningia danae as 

valid taxa (Clarke 1966). He noted that O. nielseni, indica and ópersicaô were all based on 

larval specimens and could prove to be synonymous with O. sicula, given its wide 

geographic range. In a prelude to a subsequent publication, Clarke synonymised E. ómolinaeô 

Harting, 1861, and several specimens of óC. unguiculataô (Joubin 1898, 1900; Clarke 1956; 

Rees & Maul 1956; Clarke 1962a) with T. danae. The following year, in a paper devoted 

solely to T. danae, he indicated that Owenôs material was never definitively established as 

belonging to Molinaôs specimen, preventing its synonymy (Clarke 1967). More importantly, 

this publication introduced a significant amount of new material (twelve complete specimens 

and several heads) covering most of the ontogeny of T. danae. From this, Clarke was able to 

describe and illustrate in detail the physical and anatomical morphology, discuss variations 

observed in his specimens, and comment on aspects of the speciesô biology (e.g., 
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distribution, diet, fecundity). This work solidified the status of T. danae and made it known 

to a wider scientific audience. 

 

Further clarifications within the family were provided by Roper et al. (1969). In a review 

undertaken to purge obsolete designations, they reiterated that óOctopodoteuthisô, 

óVeraniaô/óVeranyaô and óOctopodoteuthopsisô were junior synonyms of Octopoteuthis 

R¿ppell. They selected Berryôs (1912) Octopoteuthidae as the familial name, after which no 

variants were used in the literature. 

 

The most functional original description to date of an octopoteuthid was provided for a new 

species from the seas off southern California, Octopoteuthis deletron Young, 1972. 

Octopoteuthis deletron bore a single posterior ventral mantle photophore (PVMP), a 

character that distinguished it from all previously described octopoteuthids and gave 

immediate validity to the species. In defining this new species, Young gave a concise, critical 

review of the family. He considered O. ólongipteraô to be a nomen dubium and discussion of 

O. indica was deferred as the small size of the holotype precluded adequate comparisons to 

congeners. Young also questioned the validity of the three Atlantic species of Octopoteuthis, 

believing either O. danae or O. megaptera would prove to be a junior synonym of O. sicula. 

He also briefly mentioned the existence of a single PVMP species in the Atlantic, designated 

Octopoteuthis sp. A, but never formally described it. 

 

Young (1972) also recognised the terminal swellings on Arms II of Naefôs O. ópersicaô as a 

generic trait of Taningia Joubin, and proposed transferring it there. This was misinterpreted 

as synonymising O. ópersicaô with T. danae by later authors (e.g., Clarke 1980; Stephen 

1985a). Vecchione & Roper (1992) petitioned the International Commission on Zoological 

Nomenclature (ICZN) to give T. danae precedence over the senior epithet ópersicaô, an effort 

to stabilise the species, which was granted on the basis that T. danae was used predominantly 

in the literature (ICZN 1994).  

 

Octopoteuthis rugosa Clarke, 1980, was originally described in the greatest detail of all 

octopoteuthid species, and from specimens recovered from stomachs of sperm whales off 

South Africa. Unfortunately, despite three pages of description and twenty illustrations, the 

diagnostic characters for his new species were based on generic, sex-specific, maturity-

specific, or misinterpreted characters (Stephen 1985a). 
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The most comprehensive review of octopoteuthids to date has been a Masterôs thesis on the 

genus Octopoteuthis in which Stephen (1985a) concluded that only six species were valid 

(O. sicula, megaptera, danae, deletron, sp. A and T. danae, although the last was not 

reviewed) based primarily on photophore pattern. He documented a new character, an 

eyeball photophore, finding it diagnostic for O. megaptera although also present on some 

specimens labeled O. nielseni. On this basis he rejected O. nielseni, believing it to be a 

Pacific form of O. megaptera, and considered it along with O. ólongipteraô, indica, ópersicaô 

and rugosa as nomina dubia. However, emphasis was placed on Atlantic material, with the 

north-western and south-eastern Pacific and Indian Oceans being notable gaps in geographic 

coverage. 

 

Nesis (1987) compiled an identification guide for cephalopod species around the world and 

listed the Octopoteuthidae as comprising two genera with eight or nine species. He gave keys 

to identify T. danae, and O. danae, deletron, megaptera, sicula, nielseni, rugosa and sp. A, 

though O. longiptera was excluded due to its incomplete description.  

 

In something of an update to Clarke (1967), Roper and Vecchione (1993) published a 

detailed account of Taningia danae, reporting on the largest complete specimen to date (ML 

1600 mm) taken off Massachusetts, USA, plus sixteen paralarval and juvenile specimens 

from Bermuda and several others from the south Atlantic and Pacific Oceans. They also gave 

a historical review of óC. unguiculataó, discussed the bioluminescent capabilities of T. danae, 

and gave an extensive review of its geographic distribution. 

 

In addition to Octopoteuthis sp. A Young, 1972, other undescribed octopoteuthid taxa have 

been alluded to in the literature: Japanese workers have reported over 300 specimens of an 

Octopoteuthis species with a single PVMP but considerably wider fins than O. deletron 

(Okutani et al. 1976; Okutani & Satake 1978; Okutani & Tsukada 1988); a considerably 

rarer ñgiantò Octopoteuthis species has been mentioned in the literature for 40 years 

(Octopoteuthis ósp. Bô sensu Clarke & MacLeod 1976, 1982; Octopoteuthis sp. óGiantô sensu 

Clarke 1986; Octopoteuthis sp. óGiantô sensu Gómez-Villota 2007); and a second form of 

Taningia has been reported for 50 years, noted for its papillated funnel (the aperture bearing 

dozens of lanceolate papillae) and nodulated skin (Clarke 1967, 1980; Hoving et al. 2010). 

Specimens attributable to each of these forms were examined in the present study. 
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With the family becoming increasingly recognised as unstable, fewer publications focused 

on its systematics (Jereb et al. [2016] being the only exception in the last 20 years). Recent 

publications have instead shifted to focus on aspects of octopoteuthid ecology and behaviour. 

These include in situ observations of hunting behaviour (Kubodera et al. 2007), 

investigations into their reproductive biology and mating strategies (Hoving et al. 2008, 

2010, 2011), defensive behaviour (Bush 2012), and inter- and intraspecific communication 

(Bush & Robison 2007; Bush et al. 2009). However, all of these studies save one were based 

on either T. danae or O. deletron, the most readily identifiable species of the family. 
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3.  MATERIALS & METHOD S 

 

 

3.1.  Morphology 

 

Material examined 

 

Original descriptions and, where possible, type material of all previously described 

nominal octopoteuthid taxa were examined. Preserved and fresh specimens were loaned 

from, or examined at, the following institutions, between June 2011 and January 2018: 

 

AM ð Australian Museum, Sydney, New South Wales, Australia 

MBARI ð Monterey Bay Aquarium Research Institute, Moss Landing, CA, USA 

MCZ ð Museum of Comparative Zoology, Harvard University, Cambridge, MA, USA 

MV ð Museum Victoria, Melbourne, Victoria, Australia 

NHMUK ð Natural History Museum, London, UK 

NIWA ð National Institute of Water & Atmospheric Research Ltd, Wellington, New 

Zealand 

NMNZ ð Museum of New Zealand Te Papa Tongarewa, Wellington, New Zealand 

NSMT ð National Museum of Nature and Science, Tsukuba, Japan 

SBMNH ð Santa Barbara Museum of Natural History, Santa Barbara, CA, USA 

USNM ð National Museum of Natural History, Smithsonian Institution, Washington, 

D.C., USA 

ZMH ð Zoologisches Museum der Universität Hamburg, Hamburg, Germany 

ZMUC ð Zoological Museum, University of Copenhagen, Copenhagen, Denmark 

 

Additional specimens were obtained from A. Escánez, M. Haimovici, H.-J. Hoving, K. 

Sajikumar, and R. Young for examination, some of which were, at the time of writing, 

not yet accessioned at a permanent repository; these are identified by their collection 

data (e.g., station, vessel, or date). Some of these specimens, and several lots of older or 

ex-gut-content specimens from other collections, have only partially recorded collection 

data; these have been reported as completely as possible. Collection data enclosed in 

single quotation marks (óô) are fide label, and unverified by the author (e.g., sex of an 

unexamined specimen). Collection data are generally reported in the following format: 
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Accession number, sex, size (e.g., ML), latitude (DDM), longitude (DDM), locality, 

collection depth (m), bottom depth (m), collection date (dd/mm/yyyy), collection time 

(00:00), vessel name, station, collection method, collected by (e.g., individual, 

institution, expedition, programme). 

 

Specimens are reported in Material Examined sections in order of decreasing latitude 

and secondarily by dorsal mantle length (in multiple specimen lots, by ML of the largest 

specimen). Sexes reported were determined solely by the author, with ñsex indet.ò used 

to indicate specimens too juvenile or damaged for confident determination, or where 

dissection was unjustified. Maturity staging was based on qualitative observations of 

reproductive tissues, and defined into three stages for males and four for females. 

Immature males were individuals with narrow, thin terminal organs that barely 

protruded anteriorly of the gill artery; maturing males were those with thickening and 

lengthening terminal organs that still did not protrude beyond the anterior mantle 

margin; and mature males were those with fully thickened terminal organs that extended 

well beyond the anterior mantle margin and contained developed spermatophores (often 

accessible from distal tip or via dissection), and were often also themselves implanted 

with spermatangia (likely self-implanted during capture). Immature females were 

individuals with very small, thin, narrow nidamental glands, often difficult to discern 

amongst the connective tissues overlying the viscera; maturing females were those with 

thickening and lengthening nidamental glands, oviducal glands becoming apparent 

laterally under the gill arteries; mature females had either ripe ova (large, orange 

coloured, slightly translucent, detached) in the oviducts or ovary (or both), very large, 

prominent nidamental glands, and thickened oviducal glands which extended anteriorly 

of the gill arteries; and resting females were individuals with greatly reduced nidamental 

and oviducal glands, typically only undeveloped oocytes in ovary, nidamental (and 

occasionally oviducal) glands with a ósheathedô appearance (see O. sicula description 

below). Specimens that were unable to be positively attributed to species were excluded 

from further reporting (33 of 891 specimens examined). 

 

Some specimens were examined early in the study and attributed to species before the 

full diversity of the family was recognised, and re-examination was not possible within 

the studyôs time limit. Those specimens were included in Comparative Material of the 

species they were most likely attributable (with some exceptions, see Remarks under 

each species for explanation). For species with few positively identified specimens, this 
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supplemental material was plotted on distribution maps to gain insight into the speciesô 

potential full range (e.g., O. nielseni). For already well-represented species (e.g., O. 

rugosa), distribution plots only depict positively identified specimens. 

 

Additional collection acronyms used in text are: 

 

Acc. No. ð Accession number 

AUT ð Auckland University of Technology, Auckland, New Zealand 

BAMZ ð Bermuda Aquarium, Museum and Zoo 

BT ð bottom temperature 

BTT ð bottom trawl 

C ð central  

CASIZ ð California Academy of Science, Invertebrate Zoology, San Francisco, CA, 

USA 

CSIRO ð Commonwealth Scientific and Industrial Research Organisation (Australia) 

DMNH ð Delaware Museum of Natural History, Wilmington, DE, USA 

E ð east 

EtOH ð ethanol 

FMMWT ð fine-mesh midwater trawl 

FV, FRV, FSV ð fisheries vessel, fisheries research vessel, fisheries survey vessel 

IKMWT ð Isaacs-Kidd midwater trawl 

IYGPT ð international Young gadoid pelagic trawl 

JAMARC ð Japan Marine Fishery Resources Research Centre, Tokyo, Japan 

MFish ð New Zealand Ministry of Fisheries (now Ministry for Primary Industries, 

MPI) 

MfN ð Museum für Naturkunde, Berlin, Germany 

MM ð Manchester Museum, University of Manchester, Manchester, UK 

MMS ð Minerals Management Service (formerly; USA) 

MNCN ð Museo Nacional de Ciencias Naturales, Madrid, Spain 

MRC ð Malcolm R. Clarke Collection (NHMUK) 

MWT ð midwater trawl 

N ð north 

NMFS ð National Marine Fisheries Service (USA) 

NMSZ ðNational Museum of Scotland, Edinburgh, UK 

NMW ð National Museum Wales, Cardiff, UK 
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NOAA ð National Ocean and Atmospheric Administration (USA) 

NORFANZ ð New Zealand and Australia Norfolk Ridge-Lord Howe Rise Biodiversity 

Voyage 

OAA ð Ocean Acre Area 

RCSHC ï Royal College of Surgeons, Hunterian Collection, London, UK 

RV ð research vessel 

S ð south 

SAM ð South African Museum, Cape Town, South Africa 

SEFSC ð Southeast Fisheries Science Center (USA) 

SOP ð MPI Scientific Observer Programme (New Zealand) 

ST ð surface temperature 

stn ð station 

SWAPS ð Sperm Whale Acoustic Prey Survey (USA) 

TMAG ð Tasmanian Museum and Art Gallery, Hobart, Australia 

USNOAP ð United States Navy, Ocean Acre Project 

UWO ð University of Western Ontario, London, Canada 

W ð west 

YPM ð Yale Peabody Museum of Natural History, New Haven, CT, USA 

 

Distribution maps were based solely on specimens examined herein, with the exception 

of a few additional specimens that were not examined but which genetic analyses 

clearly allied with taxa of known morphology and genetics. Material was available from 

most major ocean currents (Fig. 1), with the following currents best represented in each 

ocean basin: 

 

Pacific ð Kuroshio, California, Equatorial Counter, East Australian 

Atlantic ð Gulf Stream, North Atlantic Drift, Canary, Brazil  

Indian ð South Equatorial 

 

Material from the western equatorial Atlantic, the central and southeastern Pacific, and 

the Indian Ocean was scarce, and very little to no material was available from the 

eastern equatorial Pacific and latitudes below 50°S. 
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Fig. 1ð Geographic distribution of octopoteuthid material examined in this study, June 

2011ïJanuary 2018. 

 

The synonymy for each species is limited to publications containing substantial 

morphologic detail, such as species descriptions with specific character state 

distinctions, illustrations, and/or images, or where the exact material was re-examined 

herein. Publications of insufficient detail were excluded. 

 

Morphologic examinations 

 

Species descriptions and specimen measurements, indices and counts follow Roper & 

Voss (1983) with some modification. Standard external measurements and terminology 

are illustrated in Fig. 2; measurement indices were calculated as a percentage of the 

dorsal mantle length (e.g., mantle width index, MWI = MW / ML; see definitions 

below). Measurements of brachial crown appendages were taken on the more complete 

side of the specimen, and indicated in text and tables as ñRò (right) or ñLò (left) (e.g., 

Arm IVR). Ranges were given in the format of lowest value (X), mean (Y), and largest 

value (Z) in the format XïYïZ. Where fewer than three specimens were available for a 

species or the range was less than 5%, only the mean is reported (as ~x%). 

Measurements of damaged features are indicated by an asterix (*) , regenerating features 

by a superscript r (r), and specimens missing a tail by a cross (À). For specimens ML 

<50 mm, measurements to one decimal place are reported.  
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Fig. 2ð Octopoteuthid measures. Acronyms of standard measurements are defined in 

text; additional measures as follows. A) Gross morphology: (a) depth of anterior fin 

insertion, (b) width of anterior fin insertion, (c) arm tip photophore length; B) lower 

beak, lateral profile: (d) baseline, (e) depth, (f) hood length, (g) crest length; C) lower 

beak, oblique: (h) wing width at jaw angle, (i) maximum wing width, (j) wing length; 

D) upper beak, lateral profile: (k) depth, (l) hood length, (m) hood height; E) gladius: 

(n) maximum width, (o) free rachis length, (p) conus length. 
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Where material allowed, species descriptions were divided into as many as four life 

stages: adults and subadults (specimens lacking all remnants of tentacles); juveniles 

(also lacking any trace of tentacles but where important indices differed from the larger 

life stage); post-larvae (specimens with atrophying, presumed non-functional tentacles); 

and paralarvae (specimens with functional full-length tentacles; Young & Harman 

1988). In general, indices reported in text for the largest life stage were based on 

measurements of specimens listed in tables; indices for some characters (e.g., AL) were 

calculated from supplementary specimens due to the high frequency of damage (see 

Remarks for Octopoteuthis sp. Giant Pacific nov.). For brevity, only two or three 

specimens of the smaller size classes combined were included in tables of 

measurements, although a greater number of specimens was used to create the full 

description where possible. Select morphometric indices were plotted against ML for O. 

sicula and O. deletron, two species with good ontogenetic coverage, to illustrate 

changes in body proportions. Ontogenetic trends were identified by fitting regression 

models (linear, exponential, logarithmic, or power functions) to the untransformed data; 

the model of best fit was determined by the greatest R2 value. The same analysis was 

used to generate species-specific regression equations of beak measures (LRL, URL) 

against body size (ML, body mass) for five species (O. sp. I NZ, O. rugosa, O. deletron, 

T. danae, T. fimbria sp. nov.). 

 

Specimen measurement acronyms and terms used in text include:  

 

AH ð arm hook count (in pairs; e.g., 30 pairs of hooks, 60 individual hooks in total) 

AL, ALI ð arm length, arm length index (AL / ML) 

AS ð arm sucker counts (in pairs; e.g., 8 pairs of suckers, 16 individual suckers in 

total) 

CL, CLI ð club length, club length index (CL / ML) 

CS ð club sucker count (in pairs) 

EML ð estimate mantle length 

est. ð estimated 

FL, FLI ð fin length, fin length index (FL / ML) 

Fresh ð not fixed in preservative (i.e., no formalin, alcohol; e.g., fresh ML)  

FW, FWI ð fin width, fin width index (FW / ML) 

GL ð gladius length 

HL, HLI ð head length, head length index (HL / ML) 
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HW, HWI ð head width, head width index (HW / ML) 

L ð left side 

ML ð mantle length (dorsal mantle length, DML, unless otherwise specified) 

MW, MWI ð mantle width, mantle width index (MW / ML) 

NM ð not measured, counted, recorded (character was not quantified during 

examination) 

R ð right side 

TRSL ð total reproductive system length 

TL, TLI ð tentacle length, tentacle length index (TL / ML) 

TlL ð tail length 

UBL ð upper beak length (Fig. 2) 

 

 

Fig. 3ð Octopoteuthid arm hook terminology, based on Young & Harman (1998) with 

minor adaptations. AïC) Octopoteuthis rugosa, NIWA 76639, sex indet., ML 85 mm; 

D) Taningia danae, NIWA 76658, ǁ, ML 260 mm. AïC) 5V hook, Arm IIIR: (A) 

lateral profile with line indicating junction of main cusp and base, (B) oral oblique, (C) 

aboral; D) 4V hook, Arm IVR, aboral oblique with hood and inserted tissue.   
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Counts of arm hooks, arm suckers, and tentacle club suckers are reported as pairs of 

hooks or suckers in text and tables, never as total numbers of individual hooks or 

suckers. This method was chosen as it underscores the consistent, ordered presentation 

of the armature, in addition to reducing seeming variability (i.e., the difference between 

28 to 32 pairs of hooks compared with 56 to 64 hooks). In some cases, a single centred 

sucker or hook occurred distally on arm tips, instead of a complete pair; these are 

reported as the number of complete pairs ñ+1ò (e.g., AS 6+1). In tables, hook and 

sucker counts are reported only for the complete arms or tentacles measured, and are 

listed in order of Arms I to IV. Arm hook terminology follows Young & Harman (1998) 

with some modification (Fig. 3). Individual hooks are identified according to dorsal or 

ventral series and numbered from proximal-most to distal-most (e.g., arm hook 4D = 

fourth hook in the dorsal series, counting distally from the arm base). 

 

Lower beak descriptions and terminology follow Clarke (1980) and were oriented with 

the dorsal surface along the baseline; upper beak descriptions and terminology follow 

Young et al. (2000), with the ventral surface oriented along upper beak length (Fig. 2). 

Herein, upper beak length is equivalent to crest length, fide Young et al. 2000. 

Octopoteuthid lower beaks display a unique character shared only with Lepidoteuthis, 

here termed a óshelfô (Fig. 4): a lateral or dorsolateral protrusion of the anterior lateral 

wall fold fusing it to the inner surface of the hood for the anterior 40ï70% of the hoodôs 

length. Radula and palatine palp descriptions and measurements follow Bolstad (2010) 

and Braid (2013). Epidermal tubercle and funnel projection descriptions are based on 

Roper & Lu (1990). 

 

Anterior fin insertion depth was measured along the midline from the anterior-most 

point of the fin margin to the posterior-most point of the indentation; anterior fin 

insertion width was measured level with the anterior-most fin margins (Fig. 2). 

 

For the majority of T. fimbria sp. nov. specimens (72%, 13/18 whole specimens), the 

posterior tip of the mantle beyond the posterior fin attachment (the ñtailò) was missing. 

In the few intact specimens examined, the tail comprised 20% ML (mean of six 

individuals of sufficient quality, ML 312ï884 mm); thus, to include measurements of 

damaged specimens in the description an estimated mantle length (EML) was calculated 

by dividing the measured DML by 0.80. This EML was used to obtain indices for 
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damaged specimens (Table 23). Within the description of T. fimbria, use of ñMLò 

indicates pooling of DML/EML measurements and calculations. 

 

Owing to the incomplete nature of their original descriptions and absence of 

subsequently published re-examinations, the type material of O. sicula and O. nielseni 

were re-described. Original descriptions of the type material of O. deletron, O. ódanaeô, 

O. rugosa, and T. danae were considered sufficiently detailed, and the type material for 

O. megaptera, óO. longipteraô, óO. indicaô, and óT. persicaô could not be located. 

 

For scanning electron microscopy (SEM), samples were first manually cleaned of soft 

tissue and then transferred daily to incrementally higher concentrations of ethanol (i.e., 

from general storage of 70ï80% EtOH to 100% EtOH). Samples were then critical-

point dried either at University of Auckland or UWO, sputter coated in gold-palladium, 

and imaged at AUT or UWO. Due to mechanical constraints of the SEM, lateral profiles 

of arm hooks were obtained at 60ï70° of tilt, as opposed to 90° in illustrations. 

 

For conclusive characterisation of soft-tissue structures, samples were prepared for 

histological examination. Samples were embedded in xylol followed by paraffin in 

accordance with the protocols given in Braid (2013). Staining was performed with 

standard haematoxylin and eosin (H&E) and Malloryôs trichrome stain at UWO. 

 

3.2.  Genetics 

Samples and specimens 

 

Tissue samples were obtained from institutions and collecting programmes from around 

the world (Table 1). Samples were maintained at -80°C either unfixed (i.e., no EtOH) 

when possible or in 100% EtOH. Some specimens that were sequenced were not 

available for morphologic examination. In such cases, that material is listed in species 

descriptions under ñAdditional genetic samples,ò with available collection data and 

source. The same outgroup species, Pholidoteuthis sp. (BAlep 557/12) from Hawaii, 

was included in both the single-gene trees and the combined phylogeny. This sequence 

was chosen as it belongs to the lepidoteuthid families cladeða well-supported 

monophyletic group comprising the Lepidoteuthidae, Pholidoteuthidae, and  
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Octopoteuthidae (Roper & Lu 1990; OôShea et al. 2007; Lindgren 2010)ðand is, 

therefore, related to octopoteuthids but less so than they are to each other. 

 

DNA extraction and sequencing 

 

Three mitochondrial gene regions were selected for amplification and sequencing: the 

658 basepair (bp) region of the 5 end of cytochrome c oxidase subunit I (COI); 16S 

rRNA; and cytochrome b (cyt b). Primer sequences and reaction profiles for each gene 

are given in Table 2; COI primers were modified slightly from universal invertebrate 

primers (Folmer et al. 1994) to be cephalopod specific (Braid et al. 2014). DNA was 

extracted using a DNeasy Blood & Tissue Kit (Qiagen, Hilden, Germany) following 

manufacturerôs instructions. PCR amplification was carried out in 12.5 ɛl reaction 

volumes comprising 2 ɛl of DNA, 6.25 ɛl 10% trehalose, 2 ɛl ddH20, 1.25 ɛl 10X 

buffer, 0.625 ɛl MgCl2 (50 mM), 0.1 ɛl forward primer (10 ɛM), 0.1 ɛl reverse primer 

(10 ɛM), 0.0625 ɛl 10 mM dNTPs, and 0.06 ɛl Platinum Taq polymerase (5U/ɛl). PCR 

products were visualised in 2% agarose E-gels (Invitrogen) or 1% agarose gels stained 

with GelRed (Biotium). Sequencing reactions for PCR products used BigDye v3.1 and 

the same primers used for the initial PCR; sequencing products were sent to either ACA 

Genomics Facility (Guelph, Canada) or Macrogen (Seoul, South Korea) for sequencing. 

Bi-directional sequence contig assemblies were created and edited using Sequencher v 

4.9 (Gene Codes). Sequences were screened for potential contamination by using the 

Basic Local Alignment Search Tool (BLAST) through GenBank. 

 

Phylogenetic analysis 

 

To test the ability of the three gene regions at separating morphologically hypothesised 

species, separate maximum-likelihood phylogenies were constructed for each gene. 

Combined, multi-gene phylogenies were also constructed to analyse higher relationships 

within the family. Sequences were aligned via the MAFFT algorithm (Katoh et al. 

2002) as implemented in Geneious Pro 9.1.5 (Biomatters, Auckland, New Zealand); 

alignments were then trimmed manually, and concatenated in Geneious. To determine 

the most appropriate partitioning scheme for phylogenetic analyses, jModelTest 

(Darriba et al. 2012) and PartitionFinder 1.1.1 (Lanfear et al. 2012) were run on 

concatenated alignments for the maximum-likelihood analysis with all substitution 

models included. jModelTest was used to determine the best single partitioning scheme  
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for the 16S rRNA single-gene phylogeny (a non-coding gene); PartitionFinder was used 

to test partitioning by codon position for the COI and cyt b single-gene phylogenies 

(both coding genes), and by gene and codon position for the combined phylogenies 

(resulting in a maximum of seven possible partitions). Optimal schemes (those with the 

greatest associated relative weight, as selected by Bayesian Information Criterion (‫ 

(BIC) and corrected Akaike Information Criterion (AICc) supported partitioning by 

codon for both COI and cyt b (Table 3). Outputs from PartitionFinder did not include 

values for :which were calculated using ,‫  

 

‫  
ὩЎ

В ὩЎ
 

 

where Ў is the difference between the BIC or AICc score of the i th model and the 

smallest BIC or AICc score. BIC-selected models resulted in higher weight values than 

AICc-selected models in all but two cases (difference for both was <0.1), and were thus 

used for generating all phylogenies. All phylogenies were created using GARLI 2.0.1 

(Zwickl 2006) with 1000 bootstrap replicates, which is generally sufficient for most 

trees (Pattengale et al. 2010). Two multigene phylogenies were constructed: a strict 

combined phylogeny comprising only individuals with all three gene regions sequenced; 

and an inclusive combined phylogeny which included all individuals with at least one 

sequenced region. 

 

Mean pairwise intra- and interspecific distances were calculated from aligned COI 

sequences using the K2P model (Kimura 1980) in MEGA 6 (Tamura et al. 2013). 

Single-gene phylogenies were submitted to http://species.t-its.org/ for maximum 

likelihood Bayesian Poisson tree processes (bPTP) analysis (Zhang et al. 2013) to 

evaluate how the three gene regions delimited species. 
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Table 3. Optimum models for three gene regions as selected by Bayesian Information 

Criterion (BIC) and corrected Akaike Information Criterion (AICc), with corresponding 

scores and weights. Bolded models indicate the two cases where the AICc selected 

model had a greater weight than the BIC selected model. 

Partition(s) BIC model Score weight 
AICc 

model 
Score weight 

Single       

   COI HKY+I+G 8429.98 0.724 HKY+I+G 7619.76 0.660 

   16S TIM3+I+G  3970.79 0.409 TIM3+I+G  3525.73 0.479 

   cyt b HKY+G 6256.15 0.565 TVM+I+G 5855.11 0.322 
       

Multiple       

 Single gene        
  COI       

       COI_1 F81+I 662.55 0.841 F81+I 649.26 0.381 

       COI_2 TrN+G 4193.63 0.822 GTR+G            4173.48 0.315 

       COI_3 TrNef+G 1297.16 0.666 TrNef+G 1287.18 0.331 

     cyt b       

       cyt b_1 K81+G 1345.56 0.317 TIM+I+G          1325.73 0.324 

       cyt b_2 F81+I 847.46 0.625 TVM+I            825.45 0.339 

       cyt b_3 HKY+G 3119.84 0.663 K81uf+G          3103.49 0.196 

 Combined        

   Strict       
    COI_1:cyt b_2 F81+I            1512.89 0.843 TVM+I+G          1490.30 0.351 

    COI_2 TrN+G            3720.90 0.840 TrN+G            3701.08 0.472 

    COI_3 TrNef+I          1222.96 0.462 TrNef+I          1212.98 0.269 

    16S:cyt b_1 K81uf+I+G        4592.87 0.771 TVM+I+G          4554.77 0.690 

    cyt b_3 HKY+G            3128.71 0.512 TVM+G            3111.99 0.179 

   Inclusive       
    COI_1:cyt b_2 F81+I            1528.99 0.871 F81+I            1512.95 0.190 

    COI_2 TrN+G            4299.95 0.831 TrN+G            4280.16 0.352 

    COI_3 TrNef+G          1333.77 0.716 TrNef+G          1323.79 0.387 

    16S:cyt b_1 K81uf+I+G        4640.10 0.757 TVM+I+G          4602.04 0.680 

    cyt b_3 HKY+G            3118.19 0.614 HKY+G            3101.98 0.258 

_ = codon partition within gene region 
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4.  CHECKLIST OF SPECIES 

 

Family Octopoteuthidae Berry, 1912 

 

 Genus Octopoteuthis Rüppell, 1844 

 

  Octopoteuthis sicula Rüppell, 1844 

  Octopoteuthis nielseni Robson, 1948 

  Octopoteuthis fenestra sp. nov. 
 

  Octopoteuthis megaptera (Verrill, 1885) 

  Octopoteuthis rugosa Clarke, 1980 

  Octopoteuthis laticauda sp. nov. 

  Octopoteuthis sp. IO 
 

  Octopoteuthis deletron Young, 1972 

  Octopoteuthis leviuncus sp. nov. 
 

  Octopoteuthis sp. Giant Pacific 

  Octopoteuthis sp. Giant Atlantic 

 

 Genus Taningia Joubin, 1931 

 

  Taningia danae Joubin, 1931 

  Taningia fimbria sp. nov. 

  Taningia rubea sp. nov. 

  Taningia sp. IV  

  Taningia sp. V 

 

  

sicula species group 

megaptera species group 

deletron species group 

ñGiantò species group 
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5.  SYSTEMATICS 

 

Family Octopoteuthidae Berry, 1912 

Veranyidae Chun, 1910: 143. 

Octopodoteuthidae Berry, 1912: 645. 

Octopodoteuthidae (not Berry 1912) ð Naef, 1916: 15. 

 

Diagnosis. Tentacles lacking in juvenile to adult stages (ML >60 mm); arms with 

biserial hooks enclosed in thick fleshy sheaths; some or all arms terminate in a single 

large photophore; fins rhombic, large (length 65ï85% ML), broad (width 80ï110% 

ML); buccal connectives attach ventrally to Arms IV; six weak buccal supports. 

 

Description. Medium- to large-bodied squids (maximum observed ML 552 mm in 

Octopoteuthis, 1310* mm in Taningia), with gelatinous tissue overlying epidermis of 

mantle, head, and arms in post-larval stages. Mantle conical to weakly goblet shaped: 

widest anteriorly, tapering in anterior third then nearly cylindrical to posterior fin 

attachment before tapering along tail (extension of mantle beyond posterior fin 

attachment). Fins muscular; fused dorsally along midline; subterminal, continuing 

posteriorly along tail as narrow strip of tissue, fusing beyond posterior tip; anterior fin 

insertion forms distinct óUô-shaped notch; posterior fin insertion poorly demarcated. 

Arms all subequal in length; with paired low, non-trabeculate protective membranes 

orally; arm hook series slightly offset longitudinally relative to each other. Tentacles 

(ML <59 mm) simple, with proximal club demarcation a slight expansion of stalk. 

Clubs short with 4ï6 pairs of suckers; simple, distally tapering to blunt tip; regions 

poorly defined with no distinction apparent between manus and dactylus; carpus 

comprising single pair of suckers, considerably smaller than manus suckers. Eyes with 

anterior sinus, strong crescent-shaped posterior muscle. Funnel pocket present, bordered 

by two bridles; funnel aperture directed ventrally. Photophores associated with ink sac 

region. Lower beak with shelf (lateral or dorsolateral protrusion of anterior lateral wall 

fold fusing it to the inner surface of the hood; Fig. 4). Upper beak lateral walls 

trapezoidal to rectangular. Radula with 7 series of teeth. Six weak buccal supports: one 

between Arms I, one at each of Arms IIïIII, one between Arms IV. Two pores present 

in ventral visceral mesentery. Males with terminal organ, without hectocotylus; females 

with paired, bilobed nidamental and oviducal glands. 
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Fig. 4ðCross-sections through lower beak showing shelf (arrows) along lateral wall 

ridge in (A) Octopoteuthis and (B) Taningia. Scale bars = 10 mm. 

 

Remarks. Both Berry (1912) and Naef (1916) designated the Octopo(do)teuthidae as 

the proper name for the family containing O. sicula. Berry stated that the proper 

spelling, Octopoteuthidae or Octopodoteuthidae, would depend on which spelling 

variant was accepted at the genus level. Four years later Naef listed ñOctopodoteuthidae 

nov.ò without citing Berry (1912), and despite referencing Berry (1913). As in Berryôs 

(1912) work, Naef used nomenclature rules to give precedent to óOctopodoteuthisô over 

óVeranyaô but gave no reference to Octopoteuthis or the spelling variant issue. While it 

remains possible that Naef was unaware of Berryôs previous familial designation, it may 

also be that he took Berryôs ambiguity as lacking sufficient distinction for him to retain 

authorship. It is possible Naef was stating outright his support for Krohnôs (1845) 

variant, and thus derive the familial name of óOctopodoteuthidaeô. 

 

Despite their ephemeral nature, tentacles, both their morphology and early loss, 

characterise octopoteuthids. However, given the taxonomic disarray of the family, this 

review has prioritised differentiating adult specimens and little time was devoted to 

paralarval identification and the diagnostic character for this life stage, tentacles (Young 

& Harman 1988). A brief treatment of octopoteuthid tentacular morphology is given in 

the following sections: genus Octopoteuthis Remarks, T. danae post-larval description, 

O. laticauda paralarval description, and the post-larval descriptions of O. sicula, O. 

nielseni, O. deletron, O. sp. IO. 

A 

B 
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5.1.  Octopoteuthis Rüppell, 1844 

Octopodoteuthis (Rüppell, 1844) ð Krohn, 1845: 47ï49. 

Verania Krohn, 1847: 38ï39. Type species Octopoteuthis sicula Rüppell, 1844, by 

monotypy. 

Veranya (Krohn, 1847) ð Chenu, 1859: 29. 

Octopodoteuthopsis Pfeffer, 1912: 222ï223. Type species Ancistrocheirus megaptera 

Verrill, 1885, by monotypy. 

 

Type species. Octopoteuthis sicula, Rüppell, 1844, by monotypy. 

 

Diagnosis. All arms terminating in a single, long, slender photophore; arm length 85ï

115% ML, Arms II longest; buccal connectives paired for Arms I and III, attaching both 

dorsally and ventrally; mantle cartilage narrow anteriorly. 

 

Description (Figs 5, 6). Medium-sized squids (maximum observed ML 552 mm in O. 

sp. Giant Pacific nov.) separable into four species groups based on photophore pattern 

(see below for group descriptions). Fins rhombic, large (length 65ï85% ML), broad 

(width 80ï110% ML); anterior margins of fins slightly convex; posterior margins 

straight to slightly convex. Arms slender, Arms II and III generally longer than I and 

IV; arm hooks variably with accessory claws. Tentacles completely lost by ML 26 mm, 

excluding ñGiantò species group (atrophying tentacles still present at ML 47 mm). 

Tentacle and arm suckers domed: infundibular ring aperture small, basally set relative to 

whole sucker creating vaulted internal cavity. Lower beak depth between jaw angle and 

rostral tip comprises more than half of overall depth; upper beak rostrum long. Buccal 

connectives formed from basal continuation of protective membranes fusing to buccal 

membrane. Six pores in buccal membrane. Maturing and mature females with rugose 

furrows in gelatinous tissue along circumference of anterior mantle, decreasing in length 

dorsally. Tail often curved posterio-ventrally. Dorsal funnel organ cordiform, short free 

tip anterio-medially pointed ventrally, low lateral ridges extend posteriorly from tip 

along middle of each lobe following outer contour; ventral components form irregular 

parallelogram without sculpture.  

 

Remarks. Almost all photophores in Octopoteuthis are either embedded in body tissue 

or located along an interior surface, discernible only through dissection, particularly in 

large adults (Fig. 6): posterior ventral mantle photophores (PVMP) are located just 
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anterior to the posterior finïmantle junction, underneath the outer gelatinous tissue layer 

near its junction with the muscle tissue; recti abdominis photophores along the dorsal 

surface of each muscle; lateral head photophores (LHP) along the posterio-lateral head 

typically in close proximity to the olfactory papillae, posterior to the eye, basally 

attached to the cephalic cartilage, underlying outer gelatinous tissue; medial eyelid 

photophores (MEP) on the inner surface of the ventral eyelid, anterio-medially; eyeball 

photophores (EP) anterio-dorsally on each eyeball, at junction of iris and sclera; arm-

base photophores are embedded ventrally at bases of Arms IIïIV, with those of Arms 

III and IV greater in size than those of Arms II; and arm series photophores along the 

ventrum of the brachial nerves of Arms III and IV only. Generally, photophores are 

more visible in small or fresh specimens, where tissues are either thinner or more 

translucent. In species with paired PVMP, it can be necessary to straighten out the tail 

(i.e., align it dorsally with the main longitudinal axis of the animal) to properly 

determine the chromatophore patterning around the photophores. 

 

A brief opportunistic description of a tentacle club at high magnification, the first to-

date, from an unexamined Octopoteuthis from the south Atlantic is as follows. Club 

with 10 intact suckers likely corresponding to 6 pairs (Fig. 5E). Carpal suckers proximal 

to club, on tentacle stalk; diameter ~50% basal-most intact manus sucker; dentition 

damaged. Manus suckers large, second pair largest, subsequent suckers gradually 

decreasing, diameter of distal-most ~125% that of carpal. Dentition similar across 

manus: infundibular ring smooth, diameter ~40% sucker diameter; papillated ring 

comprising singular central ring of irregular polygonal-faced pegs, intermediate ring of 

irregular polygonal-faced pegs singular proximally becoming doubled laterally and 

tripled distally, singular peripheral ring of ovoid to oblong-faced pegs; rim damaged. 

 

The above is comparable to previous descriptions with the notable exception being a 

greater number of suckers: all previous reports stated a maximum of either four pairs or 

eight suckers (Krohn 1847; Vérany 1851; Appellöf 1889; Chun 1910; Naef 1923; 

Stephen 1985a, 1985b) except for Okutani & McGowan (1969), which stated that larger 

paralarvae of O. deletron have 10 club suckers. While the minuscule carpal pair may 

have been missed by some, Chun clearly figured them in both Octopoteuthis and 

Taningia, and still only reported three pairs distally. With the herein established adult 

species designations, future work will attempt to establish species-specific paralarval 

identification characters. 
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In trawl-caught specimens, arms are rarely intact due to the presence of multiple 

autotomy fracture planes along their length (Bush 2012). Specimens from stomach 

contents of predators, or specimens of the ñGiantò species group (see Remarks, that 

section) more frequently retain complete arms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 (following page)ðOctopoteuthis general morphology (ÿ indicates differing 

morphology in Giant species group, see group description). A, B) O. rugosa: (A) 

NMNZ M.091409, ǁ, ML 109 mm; (B) SAM S4084, ǀ, fresh ML ~200 mm; C, G) O. 

deletron: (C) unexamined MBARI specimen; (G) SBMNH 34966, holotype, ǁ, ML 96 

mm; D) unexamined Octopoteuthis sp., sex indet., ML  unknown, MarEco cruise, 2009; 

E) O. megaptera, USNM 814610, ǀ, ML 110 mm; F) O. laticauda sp. nov., USNM 

729746, ǁ, ML 73 mm; H) O. fenestra sp. nov., top (NMNZ. M.277829, paratype, ǀ, 

ML 218 mm), O. sp. Giant Pacific nov., bottom (NIWA Z10746, ǀ, ML 552 mm). Aï

C) Arm tip photophores: (A) oral view with distal suckers and protective membranes, 

(B) with slight bulb at tip, (C) bifurcated photophore, likely a result of regeneration 

(photo by K. Bolstad); D) paralarval Octopoteuthis tentacle club and sucker morphology 

(SEMs by K. Bolstad); E) recti abdominis muscles (ab) and rectum (r): natural state 

(left), right side dissected (right) revealing dorsal photophore (ph); F) rectum-recti 

region in situ; G) funnel organ; H) comparison between mated adult females of óGiantô 

and small-bodied species. Scale bars = A, G) 2 mm; B, C, E, F) 5 mm; D) 0.25 mm 

(insets 50 µm). 
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Fig. 6ðPhotophores in Octopoteuthis (terminology adapted from Stephen [1985a]). 

Arm tips (see Figs 5AïC); A) Arms III, IV series (O. rugosa, NIWA 71845, ǀ, ML 175 

mm); Arm bases IIïIV; B) medial eyelid (MEP; O. megaptera, USNM 885283, ǀ, ML 

111 mm); C) eyeball (EP; O. rugosa, ZMH 11232, ǁ, ML 130 mm); D) lateral head 

(LHP; O. fenestra sp. nov., NIWA 75728, ǁ, ML 234 mm); E) dorsally on recti 

abdominis muscles (USNM 885283); posterior ventral mantle (PVMP): F) O. sicula, 

USNM 885298, ǀ, ML 75 mm; G) O. rugosa, NMNZ M.091633, ǀ, ML 109 mm; H) 

O. deletron, SBMNH 265402, ǀ, ML 50 mm; I) O. sp. Giant Pacific nov., USNM 

1283041, ǀ, ML 148 mm).  

A) Arm series 

B) MEP 

C) EP 

D) LHP 

E) recti 

PVMP 

Arm tips  

Arm bases  

(plus Arm II)  

 

F G 

I  H 
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5.1.1. sicula Species Group (Fig. 7). With two PVMP overlain together by single large 

chromatophore patch with distinctly pigmented posterior and lateral margins, often 

reduced to single ring due to epidermal abrasion; one photophore dorsally on each recti 

abdominis muscle; one LHP on each side of head; single arm-base photophore on Arms 

IIïIV; photophore series along ventral brachial nerve on Arms III and IV only. Arm II 

buccal connective dorsal. Arms IV with thin densely set transverse pigment bands 

aborally. Arm hooks without aboral hood on main cusp; basal-most hook pattern 

VVDD. 3ï12 pairs of suckers present at tip of each arm. 

 
Fig. 7ðsicula species group general morphology. A) Ventral photophore pattern; B) 

single chromatophore patch in O. fenestra sp. nov.: natural condition (left; NMNZ 

M.277829, paratype, ǀ, ML 218 mm) and abraded, revealing two PVMP (right; NMNZ 

M.091416, ǁ, ML 139 mm); C) oral surface with single dorsal buccal connective Arm 

II and large pore (p) between Arms II and III. Scale bars = 5 mm.  

A 

B 

C 

p 
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5.1.1.1.  Octopoteuthis sicula Rüppell, 1844 (Tables 5ï8, Figs 6F, 8ï15) 

Octopoteuthis sicula Rüppell, 1844: 129ï135; Ficalbi (1899): 83ï84; Villari & 

Ammendolia (2009): 9ï11, Fig. 1; Cuccu et al. (2013): 2ï4, Fig. 1, 2, Table 1; 

Jereb et al. (2016): 8ï13, Figs 4ï6, Table 1, 2. 

Octopodoteuthis sicula Krohn, 1845: 47ï49, Figs AïF. 

Verania sicula Krohn, 1847: 38ï39, Pl. 2 Figs D, E; Verany (1851): 86ï88, Pl. 28. 

Octopodoteuthis danae Joubin, 1931: 185ï187, Figs 17, 18; Lindgren (2010): 

EU735402, EU735266. 

Octopoteuthis megaptera (not Verrill , 1885) ð Lindgren (2010): EU735358, 

EU735258. 

Not Octopoteuthis sicula Pearcy (1965) (=O. deletron); Toll (1982) (=O. leviuncus sp. 

nov.). 

 

Type material (2 specimens). NHMUK 1845.9.8.13, Holotype, sex indet., ML 19 mm, 

Sicily, coll. Rüppell; ZMUC CEP-89, holotype (Octopodoteuthis danae), ǁ, ML 28.3 

mm, 35°15'N, 68°20'W, Atlantic Ocean, 150 m, 14/05/1922, 1930 hr, Dana, stn 1341V, 

S 200.  

 

Additional material examined (171 specimens). ZMH 11195, sex indet., ML 80 mm, 

57°44.4'N, 18°08'W, West of British Isl., 400 m, 29/06/1986, RV Walther Herwig, stn 

366, cruise #76-2; ZMH 11217, ǁ, ǀ, head only, ML 124*, 111* mm, HL 40 mm, 

57°39.2'N, 18°06.3'W, West of British Isl., 800 m, 30/06/1986, RV Walther Herwig, stn 

384, cruise #76-2; ZMH 11220, ǀ, ML 70* mm, 57°39.1'N, 18°04.8'W, West of British 

Isl., 600 m, 29/06/1986, RV Walther Herwig, stn 364, cruise #76-2; ZMH 11205, 2 sex 

indet., ML 64*, 63 mm, 57°36.1'N, 18°02.4'W, West of British Isl., 400 m, 28/06/1986, 

RV Walther Herwig, stn 356, cruise #76-2; ZMH 11213, 2 ǀ, ML 98*, 95 mm, 

57°34.8'N, 18°10.1'W, West of British Isl., 800 m, 28/06/1986, RV Walther Herwig, stn 

363, cruise #76-2; ZMH 11184, sex indet., ML 82 mm, 54°47.4'N, 18°09.9'W, West of 

British Isl., 800 m, 02/07/1986, RV Walther Herwig, stn 405, cruise #76-2; ZMH 

11223, 2 ǁ, ML 93, 92 mm, 54°44.8'N, 18°09.8'W, West of British Isl., 800 m, 

07/07/1986, RV Walther Herwig, stn 451, cruise #76-2; ZMH 11224, ǀ, ML 128 mm, 

54°43.7'N, 18°21.7'W, West of British Isl., 800 m, 06/07/1986, RV Walther Herwig, stn 

444, cruise #76-2; ZMH 11211, ǁ, ML 94 mm, 54°39.8'N, 18°15.6'W, West of British 

Isl., 400 m, 05/07/1986, RV Walther Herwig, stn 428, cruise #76-2; ZMH 11200, ǁ, 

ML 87 mm, 54°35.6'N, 18°27.9'W, West of British Isl., 600 m, 05/07/1986, RV Walther 
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Herwig, stn 426, cruise #76-2; ZMH 11174, ǁ, ML 81 mm, 54°33.3'N, 18°16.9'W, 

West of British Isl., 400 m, 03/07/1986, RV Walther Herwig, stn 408, cruise #76-2; 

ZMH 11225, ǀ, ǁ, head only, ML 100, 89 mm, HL 33 mm, 54°33.3'N, 18°16.9'W, 

West of British Isl., 400 m, 03/07/1986, RV Walther Herwig, stn 408, cruise #76-2; 

ZMH 11219, 2 ǁ, ML 107, 95* mm, 54°31'N, 18°26'W, West of British Isl., 800 m, 

04/07/1986, RV Walther Herwig, stn 425, cruise #76-2; ZMH 11214, 2 heads only, HL 

45*, 40* mm, 53°03.5'N, 16°36.3'W, West of British Isl., 1800 m, 09/07/1986, RV 

Walther Herwig, stn 463, cruise #76-2; ZMH 11218, ǀ, ML 180 mm, 52°56.3'N, 

16°18.4'W, West of British Isl., 2000ï2500 m, 09/07/1986, RV Walther Herwig, stn 

464, cruise #76-2; ZMH 11233, ǀ, ML 177 mm, 52°35'N, 22°20'W, Europe, 1250 m, 

24/09/1973, RV Walther Herwig, stn 700, cruise #6B, coll. Stehmann; USNM 1283031, 

ǀ, ML 83 mm, 52°N, 43°W, 160ï868 m, 19/06/2009, 1942 GMT, RV Henry B. 

Bigelow, 7, net 4, cruise 2009-02, Norwegian micronekton trawl; ZMH 11222, 2 ǀ, ML 

91, 90* mm, 52°00'N, 16°00'W, West of British Isl., 2000ï2500 m, 00/06/1986, RV 

Walther Herwig, no stn, cruise #76-2; USNM 1283032, ǁ, ML 122 mm, 51°19.2'N, 

28°52.2'W, 596ï1132 m, 26/06/2009, 0630 GMT, RV Henry B. Bigelow, 21, net 4, 

2009-02, Norwegian micronekton trawl; MCZ 370405, ǁ, ML 42 mm, 50°40.8'N, 

27°16.75'W, 1280ï1828 m, 28/08/1928, 1200ï1300, RV Atlantis, stn 141, vertical; 

MCZ 370406, ǁ, ML 122 mm, 50°00'N, 35°20'W, 914 m, 09/02/1928, 1600ï1800, RV 

Atlantis, stn 143; ZMH 11244, ǁ, sex indet., ML 135*, 115* mm, 49°56.4'N, 

16°28.7'W, Europe, 950 m, 19/06/1982, RV Walther Herwig, stn 402, cruise #52B; 

ZMH 11181, sex indet., ML 31 mm, 49°50.1'N, 13°42.4'W, Europe, 2700 m, 

20/06/1982, RV Walther Herwig, stn 404, cruise #52B; ZMH 11191, sex indet., ML 

145* mm, 49°50.1'N, 013°42.4'W, Europe, 2700 m, 20/06/1982, RV Walther Herwig, 

stn 404, cruise #52B; ZMH 11161, ǀ, ML 151 mm, 49°49.6'N, 26°28.3'W, 3200 m, 

16/06/1982, RV Walther Herwig, stn 391, cruise #52B; ZMH 11203, sex indet., ML 45 

mm, 49°49.5'N, 016°57.6'W, 480 m, 19/06/1982, RV Walther Herwig, stn 400, cruise 

#52B; ZMH 11245, ǀ, ML 109 mm, 49°49.5'N, 16°57.6'W, Europe, 480 m, 

19/06/1982, RV Walther Herwig, stn 400, cruise #52B; ZMH 35998, 2 ǀ, sex indet., ǁ, 

ML 91, 77*, 67, 64 mm, 49°48.4'N, 26°32.8'W, Europe, 500 m, 16/06/1982, RV 

Walther Herwig, stn 390, cruise #52B; ZMH 11235, ǀ, ML 142 mm, 49°48'N, 

25°54.8'W, Europe, 1000 m, 16/06/1982, RV Walther Herwig, stn 392, cruise #52B; 

ZMH 11464, 2 ǀ, 4 ǁ, ML 166, 118*, 145, 136, 134, 120* mm, 49°48'N, 25°54.8'W, 

Europe, 1000 m, 16/06/1982, RV Walther Herwig, stn 392, cruise #52B; ZMH 11159, 

3 ǀ, ML 176, 164, 162 mm, 49°47.90'N, 28°46.8'W, 3200 m, 15/06/1982, RV Walther 
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Herwig, stn 387, cruise #52B; ZMH 11241, ǁ, ML 30 mm, 49°47.2'N, 13°52.3'W, 

Europe, 500 m, 20/06/1982, RV Walther Herwig, stn 403, cruise #52B; ZMH 11178, 3 

sex indet, 2 ǀ, ML 31, 31, 22*, 28, 28 mm, 49°47'N, 23°29.9'W, Europe, 460 m, 

17/06/1982, RV Walther Herwig, stn 393, cruise #52B; ZMH 11165, 4 ǀ, 3 ǁ, 2 heads 

only, ML 201, 189, 182, 140*, 147, 132*, 118* mm, HL 46, 38* mm, 48°35.3'N, 

27°38'W, 1000 m, 14/06/1982, RV Walther Herwig, stn 385, cruise #52B; ZMH 11202, 

ǁ, ML 33* mm, 48°35.3'N, 027°38'W, 1000 m, 14/06/1982, RV Walther Herwig, stn 

385, cruise #52B; ZMH 26070, 4 ǀ, sex indet., ML 206*, 196, 188, 179*, 126* mm, 

48°35.3'N, 027°38'W, Europe, 1000 m, 14/06/1982, RV Walther Herwig, stn 385, 

cruise #52B; ZMH 11182, ǁ, ML 38 mm, 47°25'N, 27°19.8'W, Europe, 250 m, 

13/06/1982, RV Walther Herwig, stn 381, cruise #52B; USNM 1283028, ǁ, ML 171 

mm, 47°18'N, 16°57'W, 0ï1000 m, 26/09/1973, RV Walther Herwig, 710/73, 1600 

mesh Engel trawl; MCZ 277831, sex indet., ǁ, ML 44, 39 mm, 47°11'N, 42°11'W, (0-

)30-35(-0) m, 12/09/1964, (1915-)1930-2315(-2325) hr, RV Atlantis II, stn 1030, cruise 

13, 6.1ï15.6°C, 10' IKMT, coll. R.H. Backus; ZMH 11237, ǀ, ML 137* mm, 

47°02.7'N, 27°19.9'W, Europe, 2200 m, 12/06/1982, RV Walther Herwig, stn 380, 

cruise #52B; ZMH 11234, sex indet., ML 132* mm, 46°29.4'N, 27°14.3'W, Europe, 

250 m, 12/06/1982, RV Walther Herwig, stn 378, cruise #52B; MCZ 278198, 2 ǁ, ML 

42.5, 39.5 mm, 45°40'N, 43°14'W, 0ï290 m, 12/09/1964, 0145ï0540, stn 1028, 5.0ï

8.9°C, 10' IKMT, coll. R.H. Backus; ZMH 11228, ǁ, ML 143 mm, 45°40'N, 

027°48.2'W, 3200 m, 11/06/1982, RV Walther Herwig, stn 377, cruise #52B; ZMH 

11176, 3 ǀ, ML 57, 36, 35 mm, 45°23.2'N, 27°48.5'W, Europe, 900 m, 11/06/1982, RV 

Walther Herwig, stn 375, cruise #52B; ZMH 11179, 2 ǁ, 4 ǀ, ML 43, 37, 41, 38, 34, 

33 mm, 45°23.2'N, 27°48.5'W, Europe, 900 m, 11/06/1982, RV Walther Herwig, stn 

375, cruise #52B; USNM 817938, ǁ, ML 88 mm, 44°55.8'N, 21°57'W, 03/05/1979, RV 

Anton Dohrn, stn 373-79, 1600 mesh Engel trawl; USNM 817940, ǀ, ML 82 mm, 

44°55.2'N, 13°27'W, 05/05/1979, RV Anton Dohrn, stn 391-79, 1600 mesh Engel trawl; 

ZMH 11236, ǀ, ML 135* mm, 44°15.1'N, 19°44'W, Europe, 3200 m, 07/06/1982, RV 

Walther Herwig, stn 343, cruise #52B; ZMH 11229, ǀ, ML 179* mm, 44°12'N, 

020°04.7'W, 1100 m, 07/06/1982, RV Walther Herwig, stn 344, cruise #52B; ZMH 

11231, ǀ, ǁ, ML 173*, 135* mm, 44°08.5'N, 20°14'W, Europe, 800 m, 07/06/1982, 

RV Walther Herwig, stn 345, cruise #52B; ZMH 11238, ǀ, ML 77* mm, 43°41.8'N, 

28°26.5'W, Europe, 1550 m, 10/06/1982, RV Walther Herwig, stn 370, cruise #52B; 

ZMH 11246, ǁ, ML 144* mm, 43°21.7'N, 25°58.6'W, Europe, 1230 m, 09/06/1982, 

RV Walther Herwig, stn 359, cruise #52B; USNM 1283029, sex indet., ML 38 mm, 
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42°09.48'N, 49°18.48'W, 31/07/1970, 2-08-C-D, JOAST cruise, trawl, coll. USA Navy; 

ZMH 11192, ǁ, ML 170 mm, 41°03'N, 011°09'W, Portugal, 140ï160 m, 16/01/1968, 

RV Walther Herwig I, stn 3, cruise #23, coll. Schulz; NHM UK 20160091, 2 ǁ, ML 60, 

51 mm, 40°2.5'N, 19°57.5'W, 0ï175 m, 12/05/1961, stn 4769, Discovery Expedition, 

BCMT; USNM 1283039, ǁ, ML 88 mm, 39°58.2'N, 67°19.8'W, USA, max. depth 

~1700 m, 04/06/2004, 1400 GMT, RV Delaware II, 5, cruise 409, IYGPT, coll. M. 

Vecchione; USNM 1080229, ǁ, sex indet., ML 44, 26 mm, 39°57'N, 67°30'W, Bear 

Seamount, Massachusetts, USA, 2023ï2217 m, 27/07/2002, RV Delaware II, 38, Bear 

Seamount Expedition, IYGPT; USNM 1283040, sex indet., ML 43 mm, 39°55.8'N, 

67°24'W, USA, max. depth ~700 m, 04/06/2004, 1908 GMT, RV Delaware II, 6, cruise 

409, IYGPT, coll. M. Vecchione; USNM 1192570, ǀ, head only, ML 204 mm, AL 133 

mm, 39°55.69'N, 67°25.01'W, Bear Seamount, over seamount, USA, 1052 m, 

05/09/2012, 0445ï0611, FSV Pisces, stn 27, Deepwater Biodiversity Cruise - Bear 

Seamount 2012, PC201205, MWT with 3rd wire, coll. M. Vecchione & S. Bush; 

USNM 1188463, ǀ, ML 92 mm, 39°55.30'N, 67°15.15'W, Bear Seamount, east of 

seamount, USA, 688 m, 31/08/2012, 0002ï0032, FSV Pisces, stn 4, Deepwater 

Biodiversity Cruise - Bear Seamount 2012, PC201205, MWT, coll. M. Vecchione & S. 

Bush; USNM 1188464, ǁ, ML 139* mm, 39°55.30'N, 67°15.15'W, Bear Seamount, 

east of seamount, USA, 688 m, 31/08/2012, 0002ï0032, FSV Pisces, stn 4, Deepwater 

Biodiversity Cruise - Bear Seamount 2012, PC201205, MWT, coll. M. Vecchione & S. 

Bush; USNM 1192511, ǁ, sex indet., ML 124*, 86* mm, 39°47.12'N, 67°27.79'W, 

Bear Seamount, south of seamount, USA, 1520 m, 31/08/2012, 1544ï1645, FSV Pisces, 

stn 7, Deepwater Biodiversity Cruise - Bear Seamount 2012, PC201205, MWT, coll. M. 

Vecchione & S. Bush; MCZ 370409, ǁ, ML 100 mm, 39°26'N, 71°0'W, 0-(713)-0 m, 

13/10/1962, 1020ï1505, stn 913, 64' GMT, coll. R.H. Backus; USNM 1100393, ǁ, ML 

48 mm, 39°26'N, 70°11.4'W, Bear Seamount, Massachusetts, USA, 29/11/2000, RV 

Delaware II, stn 3, Bear Seamount Expedition 11; MCZ 370408, sex indet., ML 19* 

mm, 39°24'N, 70°33'W, 0ï549 m, 20/09/1962, 1800ï2220, stn 872, 10' IKMT, coll. 

R.H. Backus; NHMUK 20160090, ǀ, ML 56 mm, 38°54'N, 21°55.5'W, 7.5ï100 m, 

13/10/1966, stn 6103, Discovery Expedition, WB; USNM 730364, 2 sex indet., ML 35, 

34 mm, 38°40.8'N, 71°28.8'W, off east coast, USA, 0ï550 m, 21/05/1974, RV 

Albatross IV, 74-5-10N, 3 m IKMWT; NHMUK 20160097, ǁ, ML 48 mm, 38°38.1'N, 

28°20.2'W, 105ï300 m, 29/10/1970, stn 7447, Discovery Expedition, RMT25; 

NHMUK 20160092, ǁ, sex indet., ML 54, 49 mm, 37°35'N, 25°22'W, 0ï400 m, 

17/05/1966, stn 6117, Discovery Expedition, EMT; MCZ 370407, sex indet., ML 28.5 
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mm, 37°10'N, 56°30'W, Sargasso Sea, 17-18/08/1931, RV Atlantis, stn 1043, haul C3; 

NHMUK 20160100, ǀ, sex indet., ML 71*, 26* mm, 32°34.5'N, 17°17.5'W, 0ï245 m, 

09-10/04/1962, stn 4843, Discovery Expedition, BCMT; USNM 728875, 2 ǁ, ML 176, 

172 mm, 32°09'N, 64°10.8'W, Ocean Acre Area, Bermuda, 0ï750 m, 24/08/1971, RV 

Delaware II, 80-N, Ocean Acre Project 12, 1400 Engel trawl, coll. USA Navy; 

NHMUK 20160094, ǀ, ML 77 mm, 28°02.4'N, 14°09'W, 0ï140 m, 11/06/1966, stn 

6174, Discovery Expedition, EMT; NHMUK 20160089, ǁ, ML 62 mm, 27°51'N, 

14°17'W, 0ï420 m, 06/08/1967, stn 6413, Discovery Expedition, EMT; NHMUK 

20160099, ǁ, sex indet., ML 65, 62 mm, 27°50'N, 13°59'W, 0ï180 m, 04/08/1967, stn 

6408, Discovery Expedition, EMT; Escánez 12_I_N, ǀ, ML 220 mm, 25°14.64'N, 

17°13.68'W, 0ï800 m, bottom depth 3093 m, 27/04/2015, 2109 hr, RV Hesperides, 

PEL12, 12_I_N, IKMWT; Escánez 11_5_D, sex indet., ML 9.1 mm, 21°25.38'N, 

18°25.68'W, 0ï100 m, bottom depth 3095 m, 25/04/2015, 1354 hr, RV Hesperides, 

PEL11, 11_5_D, IKMWT; Escánez 11_4_D, sex indet., ML 25.2 mm, 21°25.08'N, 

18°26.1'W, 100ï200 m, bottom depth 3095 m, 25/04/2015, 1341 hr, RV Hesperides, 

PEL11, 11_4_D, IKMWT; Escánez 11_4_N, sex indet., est. ML 7 mm, 21°21.6'N, 

18°32.1'W, 50ï100 m, bottom depth 2989 m, 25/04/2015, 0448 hr, RV Hesperides, 

PEL11, 11_4_N, IKMWT; USNM 885293, ǀ, ML 153* mm, 20°27'N, 21°58.2'W, 

1900ï2100 m, 18/04/1971, RV Walther Herwig, 502-71, 1600 mesh Engel trawl; ZMH 

11189, ǀ, 2 ǁ, ML 138, 122, 118 mm, 20°14'N, 021°35'00W, Africa, 40ï60 m, 

28/01/1968, RV Walther Herwig I, stn 10, cruise #23, coll. Schulz; USNM 814606, ǀ, 

ML 89 mm, 20°07.2'N, 18°15'W, Cape Verde, 90ï200 m, 12/11/1970, RV Atlantis II, 

RHB-2045, 3 m IKMWT, coll. R.H. Backus; USNM 1283038, 3 ǀ, 4 ǁ, ML 152, 104, 

45, 149, 145, 133, 131 mm, 14°10.8'N, 18°28.2'W, Senegal, 2000 m, 18/07/1974, RV 

Anton Dohrn, AD 11/74, Gate Expedition; USNM 885292, ǀ, sex indet., ML 162, 144 

mm, 14°04.8'N, 23°12'W, 1900 m, 16/04/1971, RV Walther Herwig, 494-71, 1600 

mesh Engel trawl; NHMUK 20160086, 2 ǀ, ML 108, 61 mm, 13°25'N, 18°22'W, 0ï

900 m, 28/10/1925, Discovery Expedition; ZMH 11168, ǁ, ML 114 mm, 12°16'N, 

23°05'W, Africa, 180ï200 m, 30/01/1968, RV Walther Herwig I, stn 12, cruise #23, 

coll. Schulz; USNM 816676, ǀ, ǁ, ML 141*, 95* mm, 10°52.2'N, 22°09'W, 592ï608 

m, 15/04/1971, RV Walther Herwig, 490-II -71, 1600 mesh Engel trawl; USNM 

816679, ǀ, ML 126 mm, 10°52.2'N, 22°09'W, 592ï608 m, 15/04/1971, RV Walther 

Herwig, 490-II -71, 1600 mesh Engel trawl; USNM 885073, 2 ǀ, sex indet., ML 75, 49, 

22 mm, 10°49.8'N, 22°07.8'W, 100ï111 m, 15/04/1971, RV Walther Herwig, 490-I-71, 

1600 mesh Engel trawl; NHMUK 20160220, ǀ, ML 51 mm, 10°47.6'N, 20°20.6'W, 
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50ï100 m, 11/03/1972, stn 7824#53, Discovery Expedition, RMT8; ZMH 11221, sex 

indet., ML 23 mm, 10°46'N, 23°54'W, 200ï300 m, 16/05/1966, RV Walther Herwig, 

stn 182, cruise #15, coll. Schulz; NHMUK 20160084, ǀ, ML 93 mm, 15°55'S, 10°35'E, 

600-700(-0) m, 26/07/1927, stn 269, Discovery Expedition, TYF; NHMUK 20160085, 

ǁ, ML 93 mm, 15°55'S, 10°35'E, 600-700(-0) m, 26/07/1927, stn 269, Discovery 

Expedition, TYF; ZMH 33989, ǁ, ML 62 mm, 17°36'S, 28°53'W, Brazil, 160ï660 m, 

23/05/1966, RV Walther Herwig, stn 190, cruise #15, coll. Schulz; NSMT 

Unaccessioned, ǁ, ML 79 mm, 22°59'S, 13°59'E, Namibia, 324ï335 m, 31/01/1978, V-

89; NIWA 71843, 2 ǀ, ǁ, ML 196, 175, 167 mm, 24°41.06'S, 13°19.06'E, Namibia, 

836 m, 24/07/1997, stn Z8930; USNM 1221584, ǁ, ML 154* mm, 39°45'S, 17°40.2'W, 

2000 m, 13/03/1971, RV Walther Herwig, 384-71, 1600 mesh Engel trawl; USNM 

885298, 2 ǀ, ML 75*, 42 mm, 40°01.8'S, 07°28.2'W, 300ï320 m, 18/03/1971, RV 

Walther Herwig, 402-II -71, 1600 mesh Engel trawl; USNM 816677, ǀ, ML 168 mm, 

40°18'S, 35°07.2'W, Argentina, 2000 m, 09/03/1971, RV Walther Herwig, 367-71, 1600 

mesh Engel trawl. 

 

Unlocalised material examined (24 specimens). NHMUK 1909/11.27.1, ǀ, ML 95 

mm, off W. of Ireland, 27/06/1909, Holt; NHMUK 1912.3.19.2, ǀ, ML 44 mm, W of 

Ireland, 19/03/1912, Holt; NHMUK 20100488, ǀ, ML 70 mm, NE Atlantic, off NW 

Africa, 04/02/1968, Discovery Expedition; NHMUK 20160096, ǀ, ML 57 mm, NE 

Atlantic, off NW Africa, 0ï170 m, 08/02/1968, stn 6650, Discovery Expedition, 

TMT90; NHMUK 20160102, sex indet., ML 43 mm, NE Atlantic, off NW Africa, 0ï

170 m, 08/02/1968, stn 6650, Discovery Expedition, TMT90; ZMH 11160, ǀ, ML 

168* mm, NE Atlantic, 1982, RV Walther Herwig, stn 38x, cruise #52B; ZM H 11162, 

ǀ, 4 ǁ, ML 167*, 98*, 91*, 79*, 72* mm, NE Atlantic, 00/06/1982, RV Walther 

Herwig, no stn, cruise #52B; ZMH 11163, ǀ, sex indet., 3 ǁ, ML 171, 147, 127*, 

112*, 55* mm, NE Atlantic, 00/06/1982, RV Walther Herwig, no stn, cruise #52B; 

ZMH 11183, ǀ, ML 25 mm, NE Atlantic, 17/06/1982, RV Walther Herwig, stn 395, 

cruise #52B; ZMH 11212, ǁ, ML 69 mm, NE Atlantic, 00/06/1982, RV Walther 

Herwig, no stn, cruise #52B; ZMH 11227, 2 ǁ, ML 161, 142 mm, NE Atlantic, 

00/06/1982, RV Walther Herwig, no stn, cruise #52B; ZMH 11230, ǀ, ML 190 mm, 

NE Atlantic, 00/06/1982, RV Walther Herwig, no stn, cruise #52B; ZMH 11242, ǀ, 

ML 173* mm, NE Atlantic, 00/06/1982, RV Walther Herwig, no stn, cruise #52B; 

ZMH 11186, ǁ, ML 111* mm, Patagonia, Argentina, 1966, no stn, cruise #15, coll. 

Schulz; ZMH aus 32, ǁ, ML 167 mm, no stn. 
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Additional genetic samples (7 samples). DE0304/6, sex unknown, ML unknown, 

39°58.9'N, 67°32.3'W, 1415 m, bottom depth 2252 m, 15/05/2003, 0521ï0621, RV 

Delaware II, stn 6, 3.862ÁC, salinity 34.943ă, midwater IYGPT, coll. M. Vecchione; 

DE0506/5, sex unknown, ML unknown, 39°50.89'N, 67°26.44'W, bottom depth 2114ï

2257 m, 13/04/2005, 1132ï1232, RV Delaware II, stn 5, midwater IYGPT, coll. M. 

Vecchione; DE0506/15, sex unknown, ML unknown, 39°05.76'N, 67°18.43'W, Bear 

Seamount slope, 856ï1360 m, bottom depth 2712ï2970 m, 17/04/2005, 1853ï1953, RV 

Delaware II, stn 15, 3.712ÁC, salinity 36.061ă, midwater IYGPT, coll. M. Vecchione; 

DE0304/9, sex unknown, ML unknown, 39°49.4'N, 67°24'W, 1475 m, bottom depth 

2767 m, 16/05/2003, 0547ï0647, RV Delaware II, stn 9, 3.689ÁC, salinity 34.932ă, 

midwater IYGPT, coll. A. Lindgren; DE0304/3, 2 sex unknown, 2 ML unknown, 

39°49.22'N, 67°27'W, 1583 m, 14/05/2003, 0814ï0914, RV Delaware II, stn 3, 

3.591ÁC, salinity 34.911ă, midwater IYGPT, coll. M. Vecchione; DE0611/8 (DMNH 

234371), sex unknown, ML unknown, 39°52.76'N, 67°32.4'W, bottom depth 2604 m, 

17/06/2006, 0220ï0544, RV Delaware II, stn 8, 3.535ÁC, salinity 37.618ă, midwater 

IYGPT, coll. A. Lindgren. 

 

Distribution  (Fig. 8A). Temperate and tropical Atlantic, 50°Nï40°S, including 

Mediterranean; presence in Gulf of Mexico, Caribbean Sea uncertain; 0ï2200 m, 

possibly deeper. 

 

Diagnosis. Accessory claws short, broad points; inner angle of main cusp of arm hooks 

acute in distal 70% of pairs; Arm II buccal connective dorsal, ventral protective 

membrane attaches basally to Arm III; anterior fin margin at ~5ï7% ML in adults, 8ï

16% ML in juveniles. 

 

Description (ML 61ï206* mm, Figs 6F, 8Bï15). Mantle conical to weakly goblet 

shaped; widest at anterior margin, width 27ï35ï43 % ML; weakly muscled; tail short, 

length 12ï20ï25% ML; dorsal anterior margin smoothly rounded, ventral margin with 

slight indentation between mantle components of locking apparatus. Fins long (length 

70ï75ï80% ML), very broad (width 89ï100ï113% ML), greatest width attained at their 

midpoint, ~50% ML; anterior margin at 4ï6ï10% ML; width of fin continuation along 

tail ~2% ML. Paired PVMPs circular, diameter ~1.6% ML; set close together (distance 

between photophores ~7% ML), medially along posterior ventral mantle. Anterior fin 

insertion tapering posteriorly to blunt rounded point, depth 13ï17ï20% ML, width 8ï  
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Fig. 8ðOctopoteuthis sicula. A) Distribution (solid star indicates type locality, hollow 

star type locality for O. 'danae' Joubin, 1931); B) adult; C) juvenile; D) post-larva, 

(Escánez_11_5_D, sex indet., ML 9.1 mm); E) NHMUK 1845.9.8.13, holotype, sex 

unknown, ML 19 mm; F) ZMUC CEP-89, O. 'danae' holotype, ǁ, ML 28.3 mm; G) 

atypical PVMP presentation (see juvenile description), ZMH 11203, sex indet., ML 45 

mm. Scale bars = B) 25 mm; C, E, F) 10 mm; D, G) 5 mm.   

  

A 

B 

C 

D 

E 

F 

G 
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13ï16% ML. 

 

Head trapezoidal in outline, stocky, length 25ï28ï37% ML, width 26ï30ï33% ML, 

depth 20ï25% ML. LHP triangular, length ~6% HL (~1.5% ML). Eyes very large, 

diameter 65ï78ï91% HL (18ï21ï25% ML), with large lenses, diameter ~36% ED. 

Funnel length 19ï23ï28% ML; aperture width ~15% of funnel length, level with 

posterior margin of lens; funnel valve tall, broad; funnel groove shallow. Funnel 

component of locking apparatus subtriangular (Fig. 9A); groove broadest posteriorly 

(~80% cartilage width), narrowing anterio-medially to slender channel; medial margin 

of groove concave producing raised plateau medial to groove; lateral margin convex to 

slightly sinusoidal, with smaller plateau anterio-laterally; length ~8% ML, maximum 

width ~5% ML. Mantle component of locking apparatus oblique, conical, broadly 

triangular, posteriorly narrowing rapidly anterio-medially to slender ridge in anterior 

half (Fig. 9B); surrounded by narrow groove laterally and anteriorly; length ~8% ML, 

maximum width ~4% ML. Nuchal cartilage rectangular to oblong with straight parallel 

or slightly convex lateral margins, anterior and posterior margins rounded, weakly 

pointed anteriorly (Fig. 9C); dorsal surface with medial groove flanked by ridges 

(groove and ridges of equivalent width), flanked by broader grooves pointed anterio-

medially; length ~12% ML, maximum width ~6% ML; set on rhombic cartilaginous pad 

of equivalent length, width ~170% nuchal cartilage width. Buccal connective on Arms 

II dorsal (Fig. 7C), ventral protective membrane attaches basally to Arm III; Arms I, III 

with paired buccal connectives, Arms IV with weakly paired connectives set closely  

 

 

Fig. 9ðOctopoteuthis sicula. AïC) USNM 1283032, ǁ, ML 122 mm. A) funnel 

component of locking apparatus; B) mantle component of locking apparatus; C) nuchal 

cartilage. Scale bars = AïC) 2 mm. 

A B C 
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together, ventrally. Six pores in buccal membrane: one between paired connectives of 

Arms I, one between Arms II and III ventral to Arm II buccal connective, and one 

between Arms III and IV. Olfactory papillae short (height ~2% HL), elliptical (breadth 

~2.7% HL), fleshy knobs without sculpture. 

 

Only four subadult specimens with intact, non-regenerating arms (marginally more 

among juveniles, see below), comprising only two of each of Arms II and III, and one 

Arm IV; Arm II length ~106% ML, Arm III length ~83% ML, Arm IV length 98% ML; 

oblong in cross-section becoming circular distally; with 24ï29 pairs of hooks in thick 

fleshy sheaths, followed by 3ï8+1 pairs of suckers distally. Arms slender, tapering 

gradually to tips. Arm-tip photophores occupy distal-most ~7% AL (photophore length 

~8% ML); swelling slightly to midpoint, tapering distally to blunt tip or slight bulb; arm 

hooks terminate proximal to photophore, distal-most suckers overlie photophore 

proximally. Single large oval photophore embedded deeply in base of Arms IIïIV; 

largest in Arms III (2.9 mm in specimen ML 171 mm; ~6% HL, ~1.7% ML), smallest in 

Arms II (1.9 mm in specimen ML 171 mm; ~4% HL, ~1.1% ML). Photophore series  

along ventral Arms III, IV beginning ~25% HL (~7% ML) distally from arm-base 

photophores; comprising dozens of oval to circular photophores considerably smaller 

than base photophores (diameter ~1 mm in specimen ML 171 mm), decreasing in size 

distally; terminating proximal to arm-tip photophore. Gelatinous tissue along aboral 

arms often produced into low keels from base to tip; keel breadth increases distally 

relative to arm depth. 

 

Arm hooks robust (Figs 10AïO); largest in pairs 3ï6 of Arms II, decreasing gradually 

in size distally, slight decrease in size proximally. Main cusp long, smoothly curved;  

 

Fig. 10 (following page)ðOctopoteuthis sicula armature. AïC) NHMUK 1845.9.8.13, 

holotype, sex indet., ML 19 mm; D, E) ZMUC CEP-89, holotype (O. danae), ǁ, ML 

28.3 mm; F, G) USNM 1283032, ǁ, ML 122 mm; HïK) USNM 728875, ǁ, ML 176 

mm; LïO) NIWA 71843, ǀ, ML 196 mm; PïS) Escánez_12_I_N, ǀ, ML 220 mm. Aï

C) 11V hook, Arm IIL: (A) lateral profile, (B) accessory claws (arrows) as low corners, 

(C) oral; D, E) 6D hook, Arm IIL: (D) lateral profile, (E) aboral; F) 13D hook, Arm IL, 

without (arrow) accessory claws (inset, oblique); G) 4V hook, Arm IL (inset, oblique); 

H) 10D hook, Arm IL; IïK) 6V hook, Arm IL: (I) lateral profile, (J) aboral, (K) top; L) 

18D, Arm IIIL; M ïO) 2V, Arm IIIL: (M) lateral profile, (N) aboral, (O) top; P, Q) 7th 

arm sucker (series, arm unknown): (P) oral, (Q) sucker ring dentition; R, S) 2nd arm 

sucker (series, arm unknown): (R) oral, (S) sucker ring dentition. Scale bars = A, C, Q, 

S) 100 µm; B) 25 µm; DïG, P, R) 200 µm; HïK) 0.5 mm; LïO) 1 mm.  
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finely pointed distally; smooth laterally or with one or two shallow lateral ridges; 

maintaining similar width aborally and laterally along junction with base; inner angle 

~90° in basal hooks, acute (~60ï80°) among distal 75% of pairs; aperture open, broad 

oval except in mature male (USNM 728875, ML 176 mm) where aperture rim expanded 

inward leaving only tall narrow gap. Accessory claws typically present as low points, 

straight to slightly curved; but variable, ranging from entirely absent (Fig. 10F) to very 

long straight spurs (Fig. 10M), also as low corners (Fig. 10G) or short broad triangles 

(Fig. 10L). Aboral hood absent. Bases crenulated, most prominent oro-laterally. 

Proximal hooks stouter than distal hooks, with relatively larger bases (width and 

breadth). Arm suckers in thin fleshy sheaths similar to hooks, sheaths with 

chromatophores proximally; borne on short stalks; suckers asymmetric, domed, broad 

laterally (Figs 10PïS); dentate apically, basal ~60ï70% of circumference smooth; series 

of raised lumps apical of infundibular teeth underlying sheath roughly correspond to 

tooth series. Basal sucker dentition symmetrical: apical tooth longest, broadest, 

triangular, pointed; flanked on both sides by six teeth; medial 2ï4 teeth pointed, roughly 

equal in length; lateral teeth rounded, decreasing in length. Dentition of suckers at 

midpoint symmetrical: apical tooth triangular, broad, pointed; flanked on each side by 

slightly shorter tooth, then longer tooth equivalent to apical in length but more conical, 

then three conical teeth decreasing in length. 

 

Tentacles absent, traces only remain in post-larvae (see life stage description below). 

 

Recti abdominis muscles (Figs 5E, F) form discrete muscle bands straddling rectum 

anteriorly, posteriorly merging and fusing over rectum; weakly attached to rectum and 

immediately adjacent dorsal tissues dorsally; anteriorly inserting under dorsal 

component of funnel organ, beyond rectum, posteriorly expanding into thin sheet 

attaching to ventral surface of visceral mass; single near-circular photophore on dorsal 

surface of each muscle at ~30% ML anteriorly; small, width 24ï56ï96% width of 

muscle band (~1.7% ML); centred to slightly medially set; pearly white, slightly raised 

dorsally. Rectum free briefly anteriorly, terminating just inside funnel posterior to 

dorsal funnel organ concavity; laterally bearing two moderate-length anal flaps, length 

~1.8% ML, ovate, anterior tip pointed, chiral dorso-ventrally. Ventral visceral 

mesentery pore small, diameter ~0.6% ML; pore appears as sphincter in membrane. 

Gills robust; length ~25ï30% ML, with 26ï28 lamellae. 

 



58 
 

 

Fig. 11ðOctopoteuthis sicula beaks. AïC, E, F) USNM 816679, ǀ, ML 126 mm, LRL 

6.05 mm, URL 7.15 mm; D) NHMUK 20160106, ǀ, ML 148 mm, LRL 11.19 mm. Aï

D) lower beak: (A, D) lateral profile, (B) oblique profile, (C) ventral view; E, F) upper 

beak: (E) lateral profile, (F) dorsal view. Scale bars = 5 mm. 

 

Lateral profile of lower beak (6.05ï8.96 mm LRL, Figs 11AïD) equally long and deep, 

with distal wing tips extending beyond rostral tip by 10ï13ï20% baseline; rostral tip 

with shallow to distinct notch; jaw edge visible, slightly concave, with short jaw-edge 

extension; jaw angle 90°, rarely obscured by low, rounded wing fold; depth anterior to 

jaw angle typically greater than posterior. Hood low over crest, length 32 ï35ï38% 

baseline, with shallow hood groove. Crest distinct, lateral wall between crest and fold 

unpigmented; length 62ï68ï77% baseline; tip free with concave ventral margin; straight 
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E 
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to slightly curving. Lateral wall with straight, narrow, rounded folds, produced laterally 

in cross-section, not increasing in breadth posteriorly; produced into shelf along anterior 

~50% of hood length; posterior lateral wall margin slightly curved; free corner beyond 

crest tip; lateral wall fold (especially anteriorly) and crest more darkly pigmented than 

remaining wall. Wings broaden distally, greatest width 193ï218ï248% that at jaw 

angle; length 66ï85ï108% LRL; with cartilaginous pad, decreasing in prominence 

through ontogeny. Ventral view with very broad, shallow notch in hood; free corners 

level with inner wing margin. All beaks examined fully pigmented excluding largest 

(USNM 816677, ǀ, ML 168mm, LRL 8.96 mm): hood, crest and lateral wall fully 

pigmented, wings unpigmented. 

 

Lateral profile of upper beak (7.15ï8.17 mm URL, Figs 11E, F) longer than deep, 

maximum depth ~48% of length. Rostrum long, ~37% UBL, curved ventrally, with 

distinct jaw-edge extension; jaw angle acute (70ï80°) except in large male (USNM 

728875, ML 172 mm) where 90° due to loss of shoulder cartilage; low ridge of cartilage 

present orally along shoulder; oral shoulder margin straight. Hood long (length ~82% 

UBL), moderately tall (~19% UBL); junction of hood and free shoulder slightly 

concave. Lateral walls approximately rectangular with maximum depth in posterior 

quarter, posterior margin straight. Dorsal view with posterior margin of hood straight, 

posterior margin of crest slightly concave, posterior margin of crest pigmentation 

slightly concave. Smallest beak examined fully pigmented excluding free shoulder and 

ventro-anterior quarter; fully pigmented in beaks >7.9 mm URL. 

 

Radula (Figs 12AïC) somewhat variable in morphology among specimens. Rachidian 

tricuspid: mesocone moderately long, narrowly triangular, straight; lateral cusps long 

(~50% mesocone height) straight tines or very short (~20% mesocone height) slightly 

laterally directed blunt nubs; base slightly concave or slightly convex. First lateral tooth 

basebicuspid: inner cusp narrowly triangular, equal to rachidian in height, straight or 

slightly medially directed; outer cusp long (50ï60% height of inner) medially curved 

tine or very short (15ï20% height of inner) laterally directed nub; base straight. Second 

lateral tooth simple, conical, ~130% height of rachidian. Marginal tooth simple, conical, 

~200% height of rachidian. Marginal plate absent. One specimen (Fig. 12D) with 

asymmetrical radula: left side with 3 series of teeth lateral to rachidian (normal), right 

side with 4 series; 8 series of teeth for entire length of radula; first and second right 

lateral tooth series composed of slightly smaller teeth, both slightly different in 
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morphology to left first lateral series; lateral-most two series on both sides equivalent. 

Palatine palp (Fig. 12E) with 36ï46 broad, triangular teeth generally with broad 

rounded base, each 65ï190% rachidian height, smallest orally; oral end of palp rounded, 

recessed relative to majority of tooth-bearing length; depth of tooth-bearing surface 

decreases posteriorly; anterior margin adentate, dorsal margin regularly dentate, teeth 

evenly arranged along tooth-bearing surface. 

 

Gladius (139*ï250 mm GL, Fig. 12F) very broad and very thin (<0.1 mm thick), 

delicate, transparent; greatest width (10ï12% GL) at ~30% GL; rachis broad, evenly 

concave; free rachis ~7% GL, pointed anteriorly, smoothly widening posteriorly to 

maximum width (~2% GL) at posterior terminus, poorly demarcated from vanes; vanes 

broaden quickly to maximum width, then taper gradually for remainder of length; short 

conus present (~3% GL); very fragile, into which tissue inserts (the traction of which 

often results in breakage during dissection). Posterior end of gladius curved ventrally, 

with vanes bending ventro-medially. 

 

 
 

Fig. 12ðOctopoteuthis sicula. AïC) USNM 816679, ǀ, ML 126 mm; D, E) NIWA 

71843, ǀ, ML 175 mm; F) USNM 1192570, ǀ, ML 204 mm, GL 250 mm. AïD) 

Radulae; E) palatine palp; F) gladius, with cross-sections. Scale bars = A, D) 1 mm; B, 

C) 0.5 mm; E) 2 mm; F) 25 mm. 
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Colour (preserved) in adults deep purple to pink over all external body surfaces where 

epidermis remains intact; overlying gelatinous layer unpigmented except rugose furrows 

in females; arm tips over photophores dark purple; chromatophore patch overlying 

posterior ventral mantle photophores darkest posterio-laterally. Inner mantle surfaces 

and viscera unpigmented. Fresh specimens similar but colours more brilliant: 

pigmentation redder, non-pigmented tissues whiter or translucent. 

 

Juvenile specimens (ML 25.2ï57 mm, Figs 8C, F) as above, with the following 

exceptions. Mantle conical, width 32ï40ï46% M; tail short, length 5ï15ï21% ML; 

PVMP diameter ~2.5% ML, spaced ~9% ML apart, outline of overlying chromatophore 

pattern discernable in smallest specimen as single rings of larger darker black-purple 

chromatophores connected posteriorly, posterior chromatophore band present by ML 30 

mm. Recti photophores ~2% ML. Fins very wide (113ï125ï137% ML); anterior margin 

of fin more posteriorly set relative to adults, at 8ï12ï16% ML. Head length 35ï42ï47% 

ML, width 32ï37ï46% ML. Arm length 67ï82ï102% ML; formula II>III>IV>I. Arms 

with two series of fully developed hooks, smallest specimen already with developed 

accessory claws. Tentacles entirely lacking. Single specimen with light-coloured 

transverse bar between anterior PVMP (Fig. 8G); appearing continuous with organs, 

similarly coloured, occupying similar depth in tissues. 

 

Post-larval specimens (ML 7ï9.5 mm, Fig. 8D) as above, with the following exceptions 

(measurements based on Escánez_11_5_D, sex indet., ML 9.1 mm, excepted where 

noted). Posterior ventral mantle tip recessed relative to posterior fin margins, no tail. 

Faint rings of single chromatophores visible in approximate location of PVMP, not 

connected posteriorly in species-group diagnostic pattern; photophores not discernable. 

Fin width 115% ML; anterior fin margin more posteriorly set, at 26% ML. Head length 

62% ML. Arm hooks already developed: specimen ML 7 mm with at least some arm 

hooks (damage prevented more detailed observations), specimen ML 9.5 mm with 

hooks proximally to at least second pair if not basal-most pair. Tentacles broken in 

smallest specimen but already atrophying, width at tentacle base ~30% width of 

adjacent arm; in specimen ML 9 mm only vestigial tentacle nubs remain, gelatinous, 

translucent, without definition or armature, length 4% ML, width at base 21% width of 

adjacent arm. 
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Redescription of type material (holotypes of O. sicula and O. ódanaeô, Figs 8E, F). 

NHMUK 1845.8.9.13, O. sicula holotype, ML 19 mm, sex indet., in fair condition. 

General condition of fins, mantle, funnel, and arm hooks very good; damage to head 

causing arm crown to detach, tissue snip missing from ventral medial mantle (taken by 

author in 2015), ventral mantle dissected medially; colouration dulled, monochromatic. 

Major morphometric indices (Table 5) align closely with mean juvenile indices, 

differences and important indices as follows. Mantle weakly goblet-shaped; tail very 

short, length ~8% ML; two PVMP discernible, chromatophore patterning unknown due 

to fading. Fins broadly rhombic (128% ML), with convex anterior and posterior margin; 

very posteriorly set, anterior margin at 20% ML; retaining characteristic octopoteuthid 

anterior and posterior insertion morphology. Head trapezoidal, broadest posteriorly; 

nuchal cartilage oblong. Arms short: Arm IL 60% ML, Arm IVL 50% ML; Arm IIIR in 

early stages of regeneration. Arm hooks fully developed basally; accessory claws 

present as slightly raised corners on aperture lip; aperture tear-shaped, rounded basally; 

base crenulated. Funnel and funnel components of locking apparatus in very good 

condition; funnel set in shallow groove between eyes; aperture oriented ventrally; 

locking components subtriangular, broad groove narrowing anterio-medially to shallow 

channel. Eyes small, 17% ML. Recti abdominis photophores visible; all other 

photophores (except arm tip photophores) undetectable due to damage or fading. Status 

of tentacle remnants unknown at present (at least indiscernible macroscopically); life 

history stage remains unclassified at present. ZMUC CEP-89, O. danae holotype, ML 

28.3 mm, ǁ, in good condition. All body regions in good condition; left eyelid tissue 

dissected anteriorly, ventral mantle dissected medially; colouration typical of preserved 

specimen. Measurements reported in Table 6; important indices or differences from 

juvenile description as follows. Mantle broad anteriorly (width 48% ML) due to minor 

compression of mantle; tail 14% ML; two PVMP, chromatophore pattern not 

characterised at time of examination. Fins broad (116% ML), rhombic, margins straight; 

anterior fin margin at 14% ML. Head trapezoidal, width 47% ML; LHP present; eyes in 

sufficient condition to identify MEP and EP, neither found; nuchal cartilage oblong. 

Single arm complete, Arm IVR 69% ML; Arms IIïIV with photophores embedded 

deeply in base, those of III and IV greater in size than II; photophore series along 

ventrum of axial nerve in Arms III, IV. Arm hooks with narrow smoothly curved main 

cusps, lateral sides smooth; broad laterally; accessory claws prominent; aperture 

asymmetrically lens-shaped. Funnel, locking components in good condition, as above in 

NHMUK 1845.8.9.13; funnel organ in good condition, as described above for 
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Octopoteuthis. Recti abdominis photophores visible. Tentacles lacking. Immature male, 

terminal organ just anterior of gill artery.  

 

Table 6. Measurements (mm) of a selection of Octopoteuthis sicula juvenile and post-

larval specimens, including the holotype of O. danae Joubin, 1931. Mean indices were 

calculated from specimens with undamaged dimensions, and óSideô indicates the side of 

the animal used for brachial crown measurements (i.e., the more complete side). 

Specimen 

ID 

ZMUC 

CEP-89 

ZMH 

11176 

USNM 

885073 

USNM 

1283029 

Escánez 

11_5_D 

Mean 

index 

Escánez 

11_5_D 

Type 

status 

Holotype 

(O. danae) 
None None None None  None 

Sex ǁ ǀ ǀ Indet. Indet.  Indet. 

DML 28.3 57 49 38 25.2  9.5 

MW 13.6 24 21 17 11.6 45 4.1 

FL 21.6 49 39 24 20.6 77 7.3 

FW 32.7 73 62 48 30.8 124 11 

HL 11.0 27 21 15 8.9 41 5.9 

HW 13.4 18 18* 14.2 11.5 40 3.6 

Side R R R R R  R 

AL I  NM*  36* 8* 9* 18  1.1* 

AL II  NM*  58* 3* 6* 22.7  1.8* 

AL III  NM*  40* 7* 8* 17.2*  4.7* 

AL IV  18.8 35* 17* 15* 17.5 68 5.3* 

AH 26    *, *, 26   

AS 5    *, *,*    

TL       0.4 

* indicates damaged character not used to calculate indices. 

 

Biology. Plots of select morphometrics through ontogeny (Fig. 13) indicated decreasing 

trends for fin width, head length and width relative to mantle length. Fin length was 

remarkably consistent, with most values ranging between 70 and 85% ML and fitted 

values varying <1.5% ML across ML range of nearly 200 mm; eye diameter was 

similarly consistent, although this index is inherently less variable due to the smaller 

absolute size of the eyes relative to the mantle. Tail length and the anterior fin margin 

showed a distinct, inverse relationship with respect to mantle length, relationships all 

the more noteworthy given that these are very small absolute measures but 

taxonomically significant characters in some species. 

 

The maturity stages of 108 specimens with undamaged mantles were assessed. The 

smallest mature specimen examined was ML 93 mm (NHMUK 20160085, ǁ); males 

begin maturing at ML 62ï88 mm, reaching sexual maturity at ML 93ï122 mm; the 

largest male examined was ML 176 mm. The smallest reproductive female was ML 151  
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Fig. 13ðOctopoteuthis sicula, selected morphometric indices through ontogeny. A) fin 

length (FL; hollow circles), fin width (FW; solid circles), tail length (TlL; hollow 

squares), level of anterior fin margin (aFm; grey triangles); B) head length (HL; hollow 

circles), head width (HW; solid circles), eye diameter (ED; hollow squares). Regression 

equations and R2 values of models of best fit are shown. 
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mm (ZMH 11161, in resting stage, presumed spawned); females begin maturing at ML 

70ï91 mm, reaching sexual maturity at ML 151ï162 mm; the smallest mature female 

examined was ML 152 mm (USNM1283038), the largest was ML 204 mm.  

 

Opportunistic observations were made on 23 reproductive females (Figs 14BïG). 

Female reproductive system comprised posteriorly situated ovary; paired oviducts, 

laterally set in mantle posterior to gills underneath sheet of connective tissue, each 

anteriorly adjoining bilobed oviducal gland protruding anteriorly from under gill artery; 

paired, bilobed nidamental glands attached to ventral membrane of visceral mass. 

Measurements reported in Table 7: mature females with considerably enlarged 

nidamental glands (length 40ï53% ML), developed oviducal glands (length 14ï22% 

ML), and ovum-fi lled oviducts (length 13ï23% ML, ovum diameter 2.2ï2.4 mm); 

oviducts with 11 or 12 convolutions. Ovaries showed group-synchronous ovulation, 

containing eggs at different stages of development: undeveloped oocytes very small 

(mean diameter 0.5 mm), whitish to light cream coloured, attached in strings to ovary; 

maturing oocytes slightly greater in diameter, cream coloured, attached; developed ova 

large (mean diameter 1.6 mm), orange, slightly translucent, detached from ovary. A 

well-defined and distinctly different reproductive morphology was also observed in 

females of a size range overlapping that of mature females, herein termed óresting 

stageô. Resting females with considerably reduced nidamental and oviducal glands  

 

Table 7. Measurements of reproductive organs for mature (n = 6) and resting (n = 4) 

female O. sicula. For nidamental gland (NGl), oviducal gland (OGl), oviduct (Od) 

measures, length (L) along posteriorïanterior axis, width (W) transverse axis, depth (D) 

dorsalïventral axis. Ov = ovary, dia. = diameter. 

 Mature Resting 

Structure Range (mm) % ML Range (mm) % ML 

ML 173*ï206*  142*ï201  

NGl L 80ï103 40ï53 28.5ï42.0 15ï24 

       W 10.8ï24 6ï12 4.3ï6.5 2ï4 

        D 6.4ï12 3ï6 1.5ï2.54 0.8ï1.4 

OGl L 29ï39.2 14ï22 12.2ï14.1 7 

        W 3.8ï8.3 2ï5 2.4 1.3ï1.4 

        D 2.4ï5.6 1ï3 2.9ï3.0 1.6 

Od L 22.3ï44.7 13ï23 34.6 20 

      W 6.1ï10.7 3ï5 1.37 0.8 

      D 4.3ï7.9 2ï4   

Ov oocyte dia. 0.35ï0.70    

Ov ovum dia. 1.2ï1.8    

Od ovum dia. 2.2ï2.4    
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Fig. 14ðOctopoteuthis sicula. Female maturity staging and reproductive system. A) 

Maturing (USNM 814606, ML 89 mm), nidamental glands (NGl) developing; B) 

mature (NIWA 71843, ML 196 mm), nidamental and oviducal (OGl) glands enlarged, 

oviducts (Od) with ova, ovary (Ov) with developed ova, undeveloped oocytes; CïE) 

resting: (C) ovary thin with only attached, undeveloped oocytes, (D) regressing 

sheathed nidamental gland, (E) greatly reduced nidamental and oviducal glands (C, D: 

ZMH 11229, ML 179* mm; E: ZMH 26070, ML 188 mm); F, G) ZMH 11237, ML 

137* mm: (F) long thin spermatangia implanted along right lateral mantle, (G) unusual 

scratches along external left lateral mantle. 
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relative to mature specimens (indices 200ï300% smaller, Table 7); nidamental 

(occasionally oviducal) glands sheathed: outer membrane loosely encasing inner 

glandular tissue, inner tissue with slight bends often independent of casing; oviducts 

similar in length but empty, compressed; ovaries contain dense mass of undifferentiated, 

undeveloped oocytes. 

 

Reproductive morphology observations were made on eight males (Fig. 15, 

measurements reported in Table 8). In immature males, section of terminal organ 

anterior to gill artery very short (~4% ML), narrow, thin. In maturing males, total 

reproductive system length (TRSL) ~50% ML; terminal organ lengthening anteriorly, 

length distal to gill artery ~40% TRSL (~15% ML), not extending beyond anterior 

mantle margin; thin, broadening laterally, width at gill artery ~6% TRSL (~3% ML); 

testis ~47% TRSL, maximum width ~9% TRSL, depth ~5.1% TRSL. Mature males 

with greatly developed reproductive system: TRSL ~75% ML; distal terminal organ 

extends beyond anterior mantle margin (~39% ML), length beyond gill artery 55ï65% 

ML; maximum width ~16% TRSL (8ï12% ML) at ~60% TRSL, width at gill artery 

(~6% ML); testis kidney shaped, length 44% TRSL (~33% ML), width ~16% TRSL 

(~12% ML); thin (~4% ML, ~6% TRSL), composed of striated tissue. Two of three 

mature males with implanted spermatangia, presumably self-implanted during capture. 

 

Implanted spermatangia in females (Fig. 14F) long, slender (width ~25% length; length 

2.25ï2.99 mm, width 0.58ï0.85 mm), embedded superficially in outer gelatinous tissue  

 

Table 8. Measurements of reproductive organs for immature (n = 3), maturing (n = 2), 

and mature (n = 3) male O. sicula. For total reproductive system length (TRSL), 

terminal organ (TO), and testis measures, length (L) along posteriorïanterior axis, width 

(W) transverse axis, depth (D) dorsalïventral axis. dist. = distal. 

 Immature Maturing Mature 

Structure Range 

(mm) 
% ML 

Range 

(mm) 
% ML 

Range 

(mm) 
% ML 

ML 39ï42.5  100*ï122  167ï172  

TRSL   48.6 ~45 126 75 

TO L dist. M     64ï67 37ï40 

      L dist. gill 1ï3  3ï6 16ï20 13ï16 94ï109 55ï65 

      max. W     12.5ï20.0 8ï12 

      W at gill   2.8ï3.5 ~3 7.9ï11.3 5ï7 

Testis L   22.8 ~20 55 33 

          max. W   4.4 ~4 19.7 12 

          D   2.5 ~2 7.3 4 
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Fig. 15ðOctopoteuthis sicula. Male maturity staging and reproductive system. A, B) 

Maturing: (A) lateral view of reproductive system, (B) terminal organ (TO) developing 

(MCZ 370406, ML 122 mm); C) early maturing (USNM 1283032, ML 122 mm); D) 

mature (USNM 1283028, ML 171 mm), developed reproductive system in situ; E, F) 

mature: (E) terminal organ extending well beyond anterior mantle margin, (F) distal tip 

morphology, opening (arrow) (USNM 728875, ML 176 mm). 

 

layers; long aboral thread (3.1 mm, 104% sperm mass length) emergent from tissues; 

those implanted in males identical. Single lot (NIWA 71843, ML 167ï196 mm) of two 

mature females, one mature male, each with identical, small, teardrop-shaped implanted 

spermatangia; sperm mass width ~65% length (width 0.78ï1.19 mm, length 1.43ï1.76 

A 

B 

C D 

E 

F 

TO 

TO 
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mm), thread length 1.31 mm (~92% sperm mass length); spermatophores of male, 13.2 

mm long, 0.37 mm wide. Dividing the body into 9 regions (dorsal, ventral, lateral 

surfaces of arms, head, mantle) of female specimens: spermatangia equally frequent in 

head and mantle (38%), followed by arms (18%); most common along dorsal head and 

dorsal arm bases (both 18%), followed by dorsal mantle (15%) and lateral head and 

lateral mantle (both 12%). However, for specimens where mature males were caught at 

same station, possibility of net-induced implantation cannot be excluded. 

 

Remarks. Octopoteuthis sicula co-occurs considerably with O. megaptera, and to a 

lesser extent with O. leviuncus sp. nov. and O. rugosa. It is readily separated from O. 

megaptera and O. rugosa by the absence of MEPs and EPs, and from all three in having 

two PVMPs overlain by a single chromatophore patch (versus two PVMPs overlain by 

two separate patches in O. megaptera and O. rugosa, and a single PVMP with a single 

patch in O. leviuncus). In addition, adult specimens of O. sicula tend to have a stockier 

gross morphology compared to adult O. megaptera. When collection locality is 

unknown, specimens of O. sicula can be difficult to distinguish from the other members 

of this species group. The reduced or absent accessory claws described above were 

uncommon in small O. sicula and never observed in adults, while O. nielseni is 

characterised by reduced or absent accessory claws (with rare exceptions, see below); 

juvenile O. nielseni tend to have more posteriorly set fins than juvenile O. sicula 

(anterior fin margin at 11ï19% and 8ï16% ML, respectively). Adult O. sicula differ 

from O. fenestra sp. nov. in having fewer and less prominent lateral ridges on arm 

hooks and a tendency toward shorter tails (length 12ï20ï25% compared to 17ï23ï28% 

ML), juveniles in having narrower fins (FW 113ï132% vs 114ï117% ML, 

respectively). 

 

The holotype of O. sicula, collected from Messina, Italy, could not be traced for 

Stephenôs (1985a) review of the genus, but was located at the NHMUK (fide Lipinski et 

al. 2000), likely having been deposited there shortly after its description (Gray 1849). 

Select characters of the holotype were reviewed by Jereb et al. (2016), but 

morphometrics were not reported. Herein, the holotype was examined on two occasions 

and, while generally in good condition, key taxonomic characters (e.g., photophores, 

chromatophores) were indistinguishable due to fading. Two PVMP were identified, and 

arm hooks were in sufficient condition to permit SEM imaging, but these were 

insufficient for specific identification; historic descriptions did not refer to the necessary 
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missing characters. Unfortunately, specimens from the type locality (Mediterranean 

Sea) of sufficient size and quality to distinguish salient characters were not available 

during this study. However, to stabilise the genus, establishment of the type speciesô 

morphology is essential.  

 

Herein, only two morphological forms of Octopoteuthis with two PVMP were identified 

from the north Atlantic: form A with both PVMPs overlain together by a single 

chromatophore patch and no MEPs or EPs; and form B with each PVMP separately 

overlain by a single chromatophore patch, with MEPs and EPs. Jereb et al. (2016) 

reported on ten specimens from the Mediterranean, of which seven were matched to 

form A either morphologically (Figs 5, 6), genetically (all sequenced specimens), or 

both, including one from the Straits of Messina (specimen D1; Villari & Ammendolia 

2009, Fig. 1); the remaining specimens were insufficiently described to attribute them to 

species. Jereb et al. concluded that only a single species of Octopoteuthis was present in 

the Mediterranean which, while somewhat premature, may be a necessary leap in order 

to stablise the genus; additional reports of Octopoteuthis from the Mediterranean were 

not suggestive of a second resident form, albeit mostly due to lack of detail (Degner 

1925; Digby 1949; Salman et al. 1999). As such, the north Atlantic Octopoteuthis with 

two PVMP overlain by a single chromatophore patch is herein designated O. sicula 

Rüppell, 1844. The holotype of O. ódanaeô Joubin, 1931, collected near Bermuda, also 

demonstrated form A morphology. As such, it is designated a junior synonym of O. 

sicula and its type specimen proposed as a neotype for O. sicula. Should a neotype from 

closer to the type locality of O. sicula be considered more appropriate, the specimen 

originally reported by Villari and Ammendolia (2009, Fig. 1; specimen D1, Jereb et al. 

2016), from the Straits of Messina and clearly showing the single chromatophore patch, 

is proposed as a neotype following re-examination. 

 

Overall gross morphology and reproductive morphometrics corresponded well with 

those of Hoving et al. (2008) for male and female O. sicula off South Africa. While 

both maturing and resting females, as defined herein, can have small nidamental glands, 

in maturing individuals nidamental glands were lengthening and thickening but still 

typically straight and attached tightly to the visceral mass (as in immature females); the 

inner tissues of the glands were indistinguishable from the encasing membrane. In 

resting females, inner glandular tissue appeared somewhat detached from the outer 

casing, and were often curved at some point along their length; vessels were also often 
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visible along the membranes of resting females. For further critique of the resting stage, 

see Discussion. 

 

Females from a continuous size range (ML 151ï204 mm) were staged as either mature 

or resting, a span equivalent to 25% of the speciesô maximum size. This suggests that 

individuals may continue to feed and grow during the reproductive phase of their lives. 

Resting individuals had both relatively substantial digestive glands (i.e., energy storage) 

and typically robust musculature (mantle, fins, arms) compared to other stages, 

supporting this hypothesis; no specimens were ever observed in a spent state as occurs 

in other groups (e.g., onychoteuthids, Bolstad and Hoving 2016). 

 

While significant gaps exist in temporal coverage of examined adult females (material 

was available from six months, and few individuals from each month), mature females 

were only captured during June, July and September (ML 152ï206* mm, n = 10), along 

with the vast majority of resting females (ML 140*ï201 mm, n = 16); maturing females 

caught in June and July ranged from ML 91 to 142 mm (n = 13). Females caught during 

January, March, and April were staged as either maturing (ML 126ï138 mm, n = 2) or 

resting (ML 141*ï168 mm, n = 4), and the largest female caught in October (ML 108 

mm) and November (ML 89 mm) were both maturing. Males were excluded from 

consideration as no variation was observed in their reproductive morphology. 

 

Within a relatively narrow seasonality (JuneïJuly), mature and resting individuals were 

collected from localities across most of the speciesô currently recognised range, 

suggesting that suitable oceanographic parameters for spawning occur throughout the 

Atlantic during this timeframe. When mature or resting individuals were collected, they 

were more often caught in groups than were groups of exclusively immature or 

maturing individuals. Of the 105 stations sampled, stations that captured at least one 

adult (mature or resting, male or female; n = 38) caught a significantly higher number of 

individuals on average than stations where adults were not collected (Welchôs t-test for 

unequal variances and sample sizes, t = 1.867, df = 46, one-tailed P = 0.0342). This is 

best demonstrated from a station in the mid-North Atlantic which landed fifteen O. 

sicula (ZMH 11165, 11202, 26070), twelve of which were mature or resting (the 

remaining three comprised one immature specimen and two heads likely also from 

adults). An additional four stations caught four or more adults (totaling 13% of stations 

which caught adults), compared to only four stations (6%) which caught four or more 
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exclusively immature or maturing individuals. This clustering of mature individuals 

suggests that adults may form small spawning groups, or that water layers targeted by 

trawls were also frequented by mature specimens.  



73 
 

5.1.1.2.  Octopoteuthis nielseni Robson, 1948 (Table 9, Figs 16ï17) 

Octopoteuthis nielseni Robson, 1948: 120ï121, Figs 2ï4; Young (1972): 43, Dana 

specimen. 

Octopoteuthis Rüppell, 1844 ð Young (1972): 43, Eltanin specimen (now USNM 

817351). 

 

Type material (2 specimens). NHMUK 1947.7.7.10, Syntype, sex indet., ML 18 mm, 

4°50'N, 87°00'W, 60 miles S of Cocos Island, 0ï1090 m, 02/06/1925, 1430 hr, Arcturus 

Oceanographic Expedition, stn. 74, T-70, No. 34, SY Arcturus, tow net, coll. W. Beebe; 

NHMUK 20180142, Syntype, sex indet., est. ML ~13* mm, 4°50'N, 87°00'W, 60 miles 

S of Cocos Island, 0ï732 m, 02/06/1925, 1430 hr, Arcturus Oceanographic Expedition 

stn. 74, T-69, No. 33, SY Arcturus, tow net, coll. W. Beebe. 

 

Additional material examined (19 specimens). USNM 814598, ǀ, ML 27 mm, 

11°52.8'N, 144°48'W, off Hawaii, USA, 46ï50 m, 18/10/1969, RV Townsend 

Cromwell, stn 46-17, Cobb MWT, Sango Expedition; USNM 814604, ǁ, ML 58 mm, 

11°49.2'N, 144°51'W, off Hawaii, USA; SBMNH 51435, ǁ, ML 21.9 mm, 10°25'N, 

86°12'W, off Cabo Velas, Guanacaste, Costa Rica, 969 m, 05/05/1973, RV Velero IV, 

stn 18880, IKMWT; SBMNH 51354, ǁ, ML 32 mm (mantle only), 10°22'N, 88°00'W, 

off Cabo Velas, Guanacaste, Costa Rica, 3347 m, 10/05/1973, RV Velero IV, stn 18880, 

IKMWT,  coll. R. Pieper; SBMNH 49345, sex indet., ML 23.6 mm, 10°22'N, 86°28'W, 

off Cabo Velas, Guanacaste, Costa Rica, 3658 m, 05/05/1973, RV Velero IV, stn 18883, 

IKMWT,  coll. R. Pieper; SBMNH 51237, ǁ, ML 148 mm, 10°17.1'N, 87°45.5'W, Cabo 

Velas, Guanacaste, Costa Rica, 3234 m, 11/05/1973, RV Velero IV, stn 18926, 

IKMWT,  coll. R. Pieper; SBMNH 49452, ǁ, ML 36 mm, 08°27.5'N, 84°12.5'W, Costa 

Rica, 914 m, 26/05/1973, RV Velero IV, stn 19033, IKMWT,  coll. R. Pieper; SBMNH 

49463, sex indet., ML 16.5 mm, 06°49.4'N, 82°56.3'W, Guanacaste, Costa Rica, 

15/06/1973, RV Velero IV, stn 19077, IKMWT,  coll. R. Pieper; SBMNH 51289, sex 

indet., ML 32.5* mm, 04°49.8'N, 82°39'W, off Guanacaste, Costa Rica, depth unknown 

(possibly 300 m), 10/06/1973, RV Velero IV, stn 19118, IKMWT,  coll. R. Pieper; 

NHMUK 20150468, ǀ, ML 36.5 mm, 04°45'N, 78°02'W, Columbia, 910 m, 

03/04/1938, Beebe 38903, stn 233, Eastern Pacific Zaca Expedition, net T-1; USNM 

1283043, ǀ, ML 33 mm, 07°35'S, 82°22'W, NW of Trujillo, La Libertad, Peru, 10 m, 

13/03/1966, RV Anton Bruun, SEPBOP/14/570, 70 cm net; USNM 817351, ǀ, ML 121 

mm, 07°46.5'S, 81°30'W, Peru, 683 m, 07/06/1962, RV Eltanin, USARP/3/34, 
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IKMWT, coll. University of Southern California, Department of Zoology; USNM 

1283042, ǀ, ML 34.4 mm, 08°47'S, 83°32'W, W of Trujillo, La Libertad, Peru, 500ï

700 m, 12/03/1966, RV Anton Bruun, SEPBOP/14/569A, IKMWT; USNM 1283044, 

sex indet., ML 46.6 mm, 31°48'S, 87°31.2'W, NW of San Fernandez Islands, Chile, 

23/02/1966, RV Anton Bruun, SEPBOP/14/557; MCZ 278555, sex indet., ML 28 mm, 

33°16'S, 72°36'W, Chile, 0-(165-170)-(350-370)-0 m, 05/01/1966, 0145ï0630 (+4) hrs, 

RV Anton Bruun, stn 2, cruise XIII, 10' IKMWT (BDT, Foxton trousers); MCZ 

278524, ǁ, ML 32 mm, 33°32'S, 73°35'W, Chile, 0-(100)-0 m, 01ï02/02/1966, 2355ï

0310 (+5) hrs, RV Anton Bruun, stn 53, cruise XIII, 10' IKMWT; MCZ 278486, sex 

indet., ML 14 mm, 33°42'S, 75°53'W, Chile, 0-280-0 m, 30/01/1966, 1823ï1913 (+5) 

hrs, RV Anton Bruun, stn 45, cruise XIII, 10' IKMWT (BDT); MCZ 278531, sex indet., 

ML 39 mm, 33°46'S, 75°17'W, Chile, 0-(270)-0 m, 31/01/1966, 0329ï0540 (+5) hrs, 

RV Anton Bruun, stn 47, cruise XIII, 10' IKMWT (BDT); NIWA 105442, ǀ, ML 77 

mm, 36°23.09'S, 73°33.95'W, Chillan, Chile, 440 m, stn 251. 

 

Comparative material (6 specimens). SBMNH 49911, sex indet., ML NM, 10°15'N, 

88°30'W, off Cabo Velas, Guanacaste, Costa Rica, 3246 m, 09/05/1973, RV Velero IV, 

stn 19910, IKMWT,  coll. R. Pieper; SBMNH 49434, sex indet., ML NM, 10°08'N, 

88°41.14'W, off Cabo Velas, Guanacaste, Costa Rica, 3347 m, 09/05/1973, RV Velero 

IV, stn 18906, IKMWT,  coll. R. Pieper; SBMNH 49435, 3 sex indet., ML NM, 

09°15'N, 84°55.58'W, off Cabo Blanco, Puntarenas, Costa Rica, 50 m, 17/05/1973, RV 

Velero IV, stn 18951, IKMWT,  coll. R. Pieper; SBMNH 49440, sex indet., ML NM, 

08°34'N, 84°15'W, Guanacaste, Costa Rica, 300 m, 18/10/1966, RV Velero IV, stn 

19028, IKMWT . 

 

Distribution (Fig. 16A). Eastern tropical and southern Pacific, 11°Nï36°S, 144ï72°W; 

0ï1100 m. 

 

Diagnosis. Accessory claws very low points or absent, rarely prominent; inner angle of 

main cusp of all arm hooks acute; Arm II buccal connective dorsal, ventral protective 

membrane attaches basally to Arm III; anterior fin margin at 5ï7% ML in adults, 11ï

19% ML in juveniles. 

 

Description (ML 121ï148 mm, Figs 16Bï17). Mantle conical to weakly goblet shaped; 

widest at anterior margin, width ~41% ML; weakly muscled; tail thick, length ~17%  
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ML; dorsal anterior margin slightly produced medially, ventral margin with slight 

indentation between mantle components of locking cartilage. Fins large (length ~74% 

ML), broad (width ~95% ML); anterior margin at 6% ML; greatest fin width attained at 

~60% ML; width of fin continuation along tail ~3% ML. Paired posterior ventral mantle 

photophores circular, diameter ~1.3% ML; very closely set, distance between 

photophores ~3.6% ML; embedded basally in gelatinous tissue layer near junction with 

mantle muscle tissue; together covered by single opaque chromatophore patch, often 

abraded during collection giving appearance of single chromatophore ring encircling 

both photophores. Anterior fin insertion broad óVô-shaped, depth ~18% ML, width 

~14% ML. 

 

Head trapezoidal in outline, length ~35% ML, width ~34% ml, depth ~20ï30% ML. 

Single triangular photophore present laterally, posterior to each eye (underlying 

olfactory papillae), length ~5% HL (~2% ML). Eyes large, diameter ~67% HL (~23% 

ML), with large lenses, diameter ~35% ED. Funnel length ~29% ML, funnel groove 

shallow; aperture width ~20% of funnel length, level with posterior lens margin; funnel 

valve tall, broad. Funnel and mantle components of locking apparatus, nuchal cartilage 

as in O. sicula: funnel component subtriangular, length ~12% ML, maximum width 

~7% ML; mantle component obliquely set, length ~10%ML, maximum width ~4% ML; 

nuchal cartilage oblong, pointed or rounded anteriorly, length ~10% ML, maximum 

width ~4% ML, tapering posteriorly. Buccal connectives and pores as in O. sicula. 

Olfactory papillae short (length ~4% HL), elliptical (breadth ~2.5% HL), fleshy knobs 

without sculpture. 

 

No complete, non-regenerating arms among adult specimens (see description of juvenile 

specimens below); oblong to circular in cross-section. Arm hook pairs not counted, 

regenerating arms with six pairs of suckers at tips. Single large, oval photophore 

embedded deeply in base of Arms IIïIV, smaller in Arms II. Photophores of Arms III, 

IV series oval, much smaller than arm-base photophores; presumed to extend to arm tip. 

All arms with gelatinous aboral tissue, depth ~30% arm depth proximally. 

 

Arm hooks robust (Fig. 17); largest in pairs 3ï6 of Arms II, decreasing gradually in size 

distally. Main cusp long, smoothly curved; smooth laterally, rarely with shallow lateral 

ridges; breadth aborally maintained along junction with base or narrowing; inner angle 

acute in basal hooks (70ï80°), becoming increasingly acute distally (50ï60°); aperture 
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Fig. 16ðOctopoteuthis nielseni. A) Distribution, star indicates type locality, hollow 

circles Comparative Material; B) adult; C) juvenile (USNM 1283043, ǀ, ML 33 mm); 

D) post-larva (SBMNH 51435, ǁ, ML 21.9 mm); E) NHMUK 1947.7.7.10, syntype, 

sex indet., ML 18 mm; F) SBMNH 51237, ǁ, ML 148 mm. Scale bars = B, F) 25 mm; 

C, D) 10 mm; E) 5 mm.  

A 

B 

C 

D 

E 

F 
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open, oval to teardrop shaped. Accessory claws typically absent or as very low points; 

rarely as prominent slightly curved cusps. Aboral hood absent. Bases crenulated, most 

prominent oro-laterally. Proximal hooks stouter than distal hooks, with relatively larger 

bases (width and breadth). Arm sucker morphology not examined due to limited 

material. 

 

Tentacles absent, only traces remain in post-larvae (see below). 

 

Recti abdominis and rectum morphology (Fig. 5E, F) as in O. sicula. Recti photophores 

near-circular, at ~30% ML anteriorly; diameter ~2% ML; nearly centred, comprising 

~70% of recti abdominis width. Anal flaps of moderate length, ~2% ML. Ventral 

visceral mesentery pore small, diameter ~0.5% ML. Gills robust, length ~27% ML, with 

26ï29 lamellae. 

 

Lower and upper beak, radula, palatine palps, and gladius not examined due to scarcity 

of subadult and adult specimens. 

 

Colouration (preserved) in adults deep purple to pink over all external body surface 

where epidermis remains intact; overlying gelatinous tissue unpigmented; arm tips over 

photophores dark purple; posterior tail tip darkly pigmented; chromatophore patch 

overlying posterior ventral mantle photophores darkest posteriorly. Inner mantle 

surfaces and viscera unpigmented. Small individuals with large, distinct 

chromatophores evenly spaced across all external surfaces. 

 

Juvenile specimens (ML 23.6ï46.6 mm, Fig. 16C) comprise majority of available 

material; characters and indices differ from above as follows. Mantle broad, width 39ï

48ï56% ML; tail length 13ï17% ML; posterior ventral mantle photophores spaced 

~14% ML apart, photophore diameter ~4.3% ML. Fins long (71ï78ï87% ML), very 

broad (121ï128ï144% ML); anterior margin of fin at 11ï15ï19% ML; anterior fin 

insertion shallow (depth 12ï15ï18% ML), broad (width 18ï22ï26% ML). Head length 

31ï38ï42% ML, width 37ï41ï46% ML; eye diameter 17ï22ï27% ML, lens diameter 

27ï31ï36% ED; funnel length ~30% ML, aperture width ~23% funnel length. Arm 

length 69ï95ï128% ML; formula II>III>I>IV; with 23ï30 pairs of hooks in fleshy 

sheaths followed by 4 or 4+1 pairs of suckers; all arms narrow gradually to tips. Arm-tip 

photophores occupy distal-most 5ï7ï10% AL (length ~7% ML); proximally slightly  
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Fig. 17ðOctopoteuthis nielseni armature. AïC) NHMUK 1947.7.7.10, syntype, sex 

indet., ML 18 mm; DïG) USNM 817351, ǀ, ML 121 mm; HïM) SBMNH 51237, ǁ, 

ML 148 mm. AïC) proximal hook (~5th, 6th pair), Arm IIIL: (A) lateral profile, (B) 

without accessory claws, (C) oblique oral; D) 19D hook, Arm IIL; EïG) 3V hook, Arm 

IIL: (E) lateral profile, (F) aboral, (G) top; H, I) 20V hook, Arm IIR: (F) lateral profile, 

(G) oblique aperture without accessory claws; JïM) 20V hook, Arm IIR: (J) lateral 

profile, (K) oblique aperture without accessory claws, (L) aboral, (M) top. Scale bars = 

A, C) 100 µm; B) 50 µm; DïH, J, L, M) 0.5 mm; I, K) 200 µm. 

 

 

expanded, distally quickly tapering to slender tip; suckers overlie photophore 

proximally; arm description included single post-larval specimen (SBMNH 49462, ML 

16.5 mm) as indices, counts did not differ significantly from juveniles. Tentacles 

entirely lacking. Gill length ~38% ML. 

 

A H 

K 

D 

C 

B 

E J 

I  
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Post-larval specimens (ML 16.5ï21.9 mm, Fig. 16D), characters and indices differing 

from above as follows. Mantle broad, ~60% ML; posterior ventral mantle photophores 

discernable to ML 21.9 mm (SBMNH 51435), associated chromatophore pattern allows 

species identification to ML 16.5 mm (SBMNH 49463): pair of circular gaps in sparse 

chromatophores along posterior ventral mantle. Fins long (length ~86% ML), very 

broad (width ~135% ML); anterior margin of fin at ~17% ML; anterior fin insertion 

depth ~15% ML, width ~19% ML. Head length ~43% ML, width ~41% ML. Single 

specimen with complete arms, indices and counts included above in juvenile arm 

description. Basal-most armature in specimen ML 16.5 mm nearly fully developed 

hook; in specimen ML 21.9 mm, basal-most hook with adult morphology. Tentacles 

atrophying, reduced to translucent, gelatinous nubs without structure or definition; 

length ~3% ML. 

 

Redescription of type material (2 syntypes, Fig. 16E). NHMUK 1947.7.7.10 and 

NHMUK 20180142, in poor condition (the latter exceptionally so). Both previously 

severely dehydrated (reported in Stephen [1985a]), subsequently reconstituted (via 

trisodium orthophosphate, Steedmanôs Solution). Bodies stiff, brittle; colour 

monotonous brown. NHMUK 1947.7.7.10 broken into three pieces, tissue snip missing 

from posterior left fin margin; unaccessioned syntype brittle nondescript mass, fins and 

one arm just discernible. The few morphometrics obtained from NHMUK 1947.7.7.10 

align well with mean post-larval indices, reasonably well (69ï81ï100% of original 

measures) with those reported by Robson (1948). Ventral mantle damaged; recti 

abdominis photophores discernible, all other photophores undetectable due to condition. 

Fin length 88% ML, broadly rhombic (142% ML); posteriorly set; with broad shallow 

anterior fin insertion. Head length (51% ML), trapezoidal, broadest posteriorly (width 

54%). Eyes well preserved, large, 44% HL (22% ML). No arms complete. Arm hook 

general morphology possibly affected by dehydration; accessory claws as short, broad 

pointed corners along aperture rim. Status of tentacle remnants unknown (Robson gave 

no reference to tentacles), specimenôs attribution into post-larval or juvenile life stage 

withheld. 

 

Biology. Smallest mature specimen examined ML 148 mm (SBMNH 51237, ǁ). Most 

developed female specimen examined ML 121 mm (USNM 817351). Implanted 

spermatangia with long, slender sperm mass (e.g., 2.36 x 0.59 mm in specimen ML 148 

mm); comparable to morphology observed in O. sicula. 
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Remarks. Octopoteuthis nielseni was the sole Octopoteuthis species encountered from 

the southeast Pacific. Two specimens from southeast of Hawaii suggest possible co-

occurrence with O. laticauda in that region, but can be separated by the single 

chromatophore patch overlying the PVMPs and the absence of MEPs and EPs (Table 4). 

Octopoteuthis nielseni is similar morphologically to both O. sicula and O. fenestra sp. 

nov., the latter of which is also a resident of the south Pacific (although exclusively in 

the west). Accessory claws are reliably prominent throughout ontogeny in O. fenestra 

sp. nov., and provide the strongest character for separating it O. nielseni (for 

differentiation from O. sicula, see O. sicula Remarks). 

 

Robson (1948) reported his specimens at ML 26 mm, which would likely group them 

with juvenile specimens examined herein. However, tissue shrinkage due to dehydration 

reduced gross morphometrics to 69ï81ï100% of their original size, notably the ML to 

69% of its original length. Given the uncertainty in accurate proportions being 

maintained through tissue contraction, NHMUK 1947.7.7.10 was excluded from all 

mean index calculations and described separately. Detailed collection data for the 

syntypes can be found in Beebe (1926). 

 

Four lots were listed under Comparative Material as they were unable to be confidently 

attributed morphologically to O. nielseni due to their small size and the current lack of 

taxonomic characters at such sizes. However, they were collected from the same region 

and, for three lots, cruise that collected seven other lots of O. nielseni. Given the 

scarcity of specimens for O. nielseni, these lots were included in the speciesô 

distribution plot (Fig. 16A hollow circles). 
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5.1.1.3.  Octopoteuthis fenestra sp. nov. (Table 10, Figs 5H, 6D, 7B, 18ï22) 

 

Type material (6 specimens). NIWA 62695, Holotype, ǀ, ML 190 mm, 42°45.29'S, 

179°58.68'W, 755 m, 13/06/1996, TAN9608/8, Z8497, BTT; NMNZ M.287225, 

Paratype, ǁ, ML 43 mm, 40º39.22'S, 165º34.61'W, Valerie Guyot, Louisville Ridge, 

17ï101 m, 1957 m, 23/03/1995, RV Tangaroa, TAN9503/27; NMNZ M.287224, 

Paratype, ǀ, ML 39 mm, 40º55.04'S, 177º24.85'E, E of Castlepoint, New Zealand, 17ï

110 m, bottom depth 2134 m, 31/03/1995, RV Tangaroa, TAN9503/65; NIWA 71835, 

Paratype, ǁ, ML 158 mm, 42°49.96'S, 177°12.06'W, 809 m, 21/07/1995, FV San 

Waitaki, Z8339, trawl; NIWA 71844, Paratype, ǁ, ML 213 mm, 43°09.7'S, 

173°51.24'W, 945ï966 m, 07/08/1996, TAN9609/54, fine-mesh MWT; NMNZ 

M.277829, Paratype, ǀ, ML 208 mm, 48º17'S, 166º08'E, New Zealand, 50ï145 m, 

16/03/2007, FV Taiwa Maru 8, 2388/2. 

 

Additional material examined (39 specimens). NIWA 84375, ǁ, ML 46 mm, 41°55'S, 

175°30'E, 20ï100 m, 00/02/1998, TAN9802/200, E6, fine-mesh MWT; NIWA 84388, 

ǀ, ML 54 mm, 42°30'S, 175°30'E, 20ï100 m, 00/02/1998, TAN9802/196, E10, fine-

mesh MWT;  NIWA 84380, ǀ, ML 183 mm, 42°42'S, 180°00'W, 915 m, 06/10/1999, 

TRIP1278/09, Z9868; NMNZ M.074363, ǁ, ML 195 mm, 42º43'S, 178º15'W, NW of 

Chatham Islands, New Zealand, 18/09/1979, FV Mys Babuskina, B01/106/79; NIWA 

106190, ǀ, ML 185 mm, 42º43.47'S, 178º05.47'E, Chatham Rise, 985ï996 m, 

19/08/2015, 1148ï1208, TAN1511/126, BTT; NIWA 75728, ǁ, ML 234 mm, 42°42'S, 

169°48'E, 742 m, 20/06/2011, 2310ï0100, TRIP3340/94, MWT; NIWA 71837, ǀ, ML 

125 mm, 42°47.17'S, 179°52.5'W, 978ï1030 m, 21/06/1999, TAN9908/25, BTT; 

NIWA 71836, ǁ, ML 153 mm, 42°47.83'S, 176°40.99'E, 999 m, 19/07/1995, 

TAN9508/71, Z8309; NIWA 85959, sex indet., ML 70* mm, 42°47.92'S, 179°49.76'E, 

1036ï1038 m, 15/06/2012, 1336ï1406, TAN1208/18, BTT; NIWA 76638, ǀ, ML 222* 

mm, 42°47.98'S, 177°10.92'W, 929ï930 m, 10/07/2007, TAN0709/27, BTT; NIWA 

76606, ǀ, ML 180 mm, 42°48.17'S, 177°18.78'W, 903ï910 m, 14/07/2007, 

TAN0709/62, BTT, OPI/DWO; NIWA 85958, sex indet., ML 32 mm, 42°48.65'S, 

179°54.41'E, 984ï988 m, 15/06/2012, 1859ï1929, TAN1208/20, BTT; NIWA 76607, 

ǀ, ML 214* mm, 42°48.82'S, 177°15.6'W, 881ï890 m, 11/07/2007, TAN0709/33, 

BTT; NIWA 95934, sex indet. (beaks only), fresh ML 206 mm, LRL 13.61 mm, 

42°49.71'S, 179°16.62'E, 1053 m, 20/06/2005, 1824ï1845, TAN0509/8, BTT; NIWA 

89384, sex indet., ML 34 mm, 42°50.08'S, 176°23.04'W, 0ï850 m, 01/01/2013, 
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TAN1301/74, fine-mesh MWT; NIWA 89388, ǀ, ML 175 mm, 42°52.23'S, 

179°45.23'E, 863ï871 m, 00/01/2013, TAN1301/50, BTT; NMNZ M.063768, ǁ, ML 

196 mm, 42º58.20'S, 174º35.50'E, western Chatham Rise, New Zealand, 836 m, 

14/03/1979, RV James Cook, J03/26/79; NIWA 76635, ǀ, ML 177 mm, 42°48.82'S, 

177°15.6'W, 1205ï1222 m, 18/07/2007, TAN0709/91, BTT; NMNZ M.118353, ǁ, ML 

201 mm, 43º13.5'S, 175º02.80'W, off Chatham Islands, New Zealand, 772 m, 

07/01/1994, RV Tangaroa, TAN9401/34; NIWA 71840 (beaks NIWA 84698), sex 

indet., ML 211 mm, 43°51.78'S, 174°17.16'W, 789 m, 12/07/2000, SWA0001/17, 

Z10750; NMNZ M.091749, ǀ, ML 196 mm, 44º01.6'S, 178º25.4'E, SE of Mernoo 

Bank, western Chatham Rise, New Zealand, 785ï793 m, 09/12/1985, RV James Cook, 

J21/08/85; MV F159988, sex indet., ML 166 mm, 44°11.73'S, 147°09.69'E, Pedra, 

1128ï1130 m, bottom depth 1128ï1139 m, surface temperature 12.5ºC, 10/11/92, 

09:42-11:00, SS04/92 54, demersal trawl, RV Southern Surveyor; Cruise SS04/92, 

station 54; MV F78304, ǁ, ML 132* mm, 44°13.6'S, 147°16.73'E, Off Tasmania, 775ï

900 m, 16/07/1993, MIDOC net, CSIRO Division of Fisheries; NIWA TAN1401/69, 

sex indet., ǁ, ML 187, 155 mm, 44°24.58'S, 178°23.7'W; NIWA 76636, ǀ, VML 222 

mm, 44°29.09'S, 174°53.76'W, 1199ï1201 m, 22/07/2007, 2106 hr, TAN0709/116, 

trawl; NIWA 71834, ǀ, ML 188* mm, 44°37.13'S, 177°53.94'W, 1112 m, 13/10/1998, 

TAN9812/48, Z9447; NMNZ M.117830, ǁ, ML 149 mm, 44º40.33'S, 175º21.40'W, off 

Chatham Islands, New Zealand, 925ï1020 m, 29/10/1993, RV Tangaroa, 

TAN9309/134; NMNZ M.91410, ǀ, ML 49 mm, 44º44.80'S, 173º04.10'E, SE of 

Timaru, New Zealand, 880ï915 m, 19/02/1984, RV James Cook, J04/19/84, BTT; 

NMNZ M.091416, ǁ, ML 139 mm, 44º55.7'S, 174º05.5'E, SE of Banks Peninsula, 

New Zealand, 1080ï1103 m, 15/06/1984, RV James Cook, J10/37/84B; NMNZ 

M.117419, 2 ǁ, ML 192, 168 mm, 45º58.18'S, 171º13.77'E, SE of Cape Saunders, New 

Zealand, 912ï992 m, 25/06/1992, FV Giljanes, 9201/024, coll. M. Clark; NMNZ 

M.306361, ǁ, ML 156 mm, 46°34.22'S, 166°23.15'E, Puysegur Bank, New Zealand, 

732ï774 m, 06/12/2003, RV Tangaroa, TAN0317/70; NMNZ M. 117886, ǀ, ML 208 

mm, 46º37.14'S, 166º16.32'E, Puysegur Bank, New Zealand, 814ï852 m, 04/12/1993, 

RV Tangaroa, TAN9310/67; NMNZ M.287222, ǀ, ML 89 mm, 46º39.85'S, 

166º18.31'E, Puysegur Bank, New Zealand, 964ï966 m, 19/12/1990, FV Amaltal 

Explorer, AEX9/002/177; NMNZ M.306362, ǁ, ML 162 mm, 46°44.22'S, 

166°09.82'E, Puysegur Bank, New Zealand, 928ï947 m, 07/12/2003, RV Tangaroa, 

TAN0317/78; NIWA 71841, ǀ, ML 162 mm, 47°12'S, 148°42'E, 916ï1041 m, 

27/07/2000, Z10306, TRIP1374/27, BTT; MV F159464, ǀ, ML 157 mm, 47°10'S, 
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147°42'E, South Tasman Rise, 10/01/1992, K. Staisch and A. Hinson, A; MV F159999, 

ǀ, ML 178 mm, 47°11'S, 148°47'E, South Tasman Rise, 1115 m, K. Staisch and A. 

Hinson; NMNZ M .091660, ǁ, ML 62 mm, 47º34'S, 164º54.2'E, Macquarie Ridge, New 

Zealand, 490 m, bottom depth 1750 m, 30/07/1985, RV Kaiyo Maru, KM/111C1/85, 

Bongo nets; NIWA 62694, ǀ, ML 169 mm, 48°41.75'S, 170°33.06'E, 850 m, 

15/12/2000, TAN0012/82, Z10631. 

 

Unlocalised material examined (1 specimen). NIWA 84382, OS LIA 01, ǀ, ML 192* 

mm, unlocalised [southern Australia], Adriatic Pearl, coll. L. Triantafillos. 

 

Distribution  (Fig. 18A). From southern Tasmania to off eastern New Zealand, 41ï

49°S, 147°Eï166°W; 15ï1250 m. 

 

Diagnosis. Accessory claws very prominent; inner angle of main cusp of all arm hooks 

90°; Arm II buccal connective dorsal, ventral protective membrane typically fusing 

laterally to Arm III proximally in females or basally to Arms III in males; anterior fin 

margin at ~5ï11% ML in adults, 11ï13% ML in juveniles. 

  

Description (ML 62ï234 mm, Figs 18Bï22). Mantle conical to slightly goblet shaped; 

widest at anterior margin, width 40ï46ï52% ML; weakly muscled; tail thick, long, 

length 17ï23ï28% ML; dorsal anterior margin slightly produced medially, ventral 

margin with slight indentation between mantle components of locking cartilage. Fins 

large (length 71ï76ï81% ML), very broad (width 92ï106ï128% ML); anterior margin 

at 5ï8ï12% ML; greatest fin width attained at 50ï60% ML. Paired posterior ventral 

mantle photophores circular, diameter 1.1ï1.8ï3.1% ML; closely spaced, distance 

between photophores 7ï11ï14% ML; embedded basally in gelatinous tissue layer near 

junction with mantle muscle tissue; together covered by single opaque chromatophore 

patch, often abraded during collection giving appearance of single chromatophore ring 

encircling both photophores. Anterior fin insertion blunt posteriorly, depth ~15% ML, 

width 12ï16ï24% ML. 

 

Head trapezoidal in outline, length 29ï32ï37% ML, width 29ï32ï39% ML, depth 20ï

30% ML. Single triangular photophore present laterally, posterior to each eye 

(underlying olfactory papilla), length ~5% HL (~2% ML); occasionally with small, 

faint, whitish patch approximately same location as inner eyelid photophore of  
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Fig. 18ðOctopoteuthis fenestra sp. nov. A) Distribution, star indicates type locality; B) 

adult; C) juvenile (NMNZ M.287224, paratype, ǀ, ML 39 mm); D) NIWA 62695, 

holotype, ǀ, ML 190 mm. Scale bars = B, D) 50 mm; C) 10 mm. 

 

megaptera species group but never discrete organ. Eyes large, diameter 39ï49ï70% HL  

 (12ï16ï26% ML), with large lenses, diameter ~40% ED. Funnel length 25ï27ï30% 

ML, funnel groove shallow; aperture width ~15% funnel length, level with midpoint of 

eye; funnel valve tall, broad. Funnel and mantle components of locking apparatus, 

nuchal cartilage as in O. sicula: funnel component subtriangular length ~8% ML, 

maximum width ~4% ML; mantle component oblique, length ~8% ML, maximum 

width ~5% ML; nuchal cartilage oblong, slightly pointed anteriorly, length ~13% ML, 

maximum width ~5% ML, set on rhombic cartilaginous pad of equivalent length, width 

A 

B 

C 

D 
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~9% ML. Dorsal Arm II buccal connective formed from dorsal protective membrane 

fusing to buccal membrane, occasionally broadly; ventral protective membrane discrete, 

usually fusing laterally to Arm III proximally in females or reducing in depth 

proximally and fusing basally to Arms III in males; buccal connectives of Arms I, III, 

IV as in O. sicula. Six pores in buccal membrane: one between paired connectives of 

Arms I, one between connectives of Arms II (in females) or between dorsal connectives 

of Arms II and III (in males), one between Arms III and IV (occasionally reduced to 

pocket in membrane). Olfactory papillae short (length ~3% HL), elliptical (breadth ~3% 

HL), fleshy knobs without sculpture.  

 

Only two adults examined with complete non-regenerating arms, comprising two of 

each of Arms IIïIV. Arms slender, Arm II length ~121% ML, Arm III length ~109% 

ML, Arm IV length ~95% ML; oblong to circular in cross-section; with up to 35 pairs 

of hooks in thick fleshy sheaths, followed by 3 to 12 pairs of suckers distally. Arms 

taper gradually to tips, from ~6% AL at base to ~3% at midpoint. Arm-tip photophores 

occupy distal-most ~9% AL (photophore length ~10% ML); of consistent thickness or 

swelling slightly from photophore base to midpoint; distally tapering to blunt tip or with 

slight bulb at tip; arm hooks terminate proximal to photophore, suckers overlie proximal 

third of photophore. Arm-base photophore diameter ~2% AL, smaller in Arms II. 

Photophore series along ventral Arms III, IV beginning ~10% AL distally from arm-

base photophores; comprising ~25ï35 oval photophores much smaller than base 

photophores, terminating proximal to arm tip photophore. Arms with gelatinous tissue 

aborally, as in O. sicula. 

 

Arm hooks robust, tall, upright (Fig. 19); largest in pairs 3ï6 of Arms II, decreasing 

gradually in size distally. Main cusp long, smoothly curved, without significant 

broadening aborally or laterally at junction with base, typically with multiple prominent 

lateral ridges; inner angle ~90° in at least proximal ~60% of hook pairs; aperture open, 

broad oval proximally becoming narrower and teardrop shaped distally. Accessory 

claws very prominent, long slightly curved claws or long straight spurs. Aboral hood 

absent. Bases crenulated, most prominent laterally. Proximal hooks with relatively 

larger bases (width and breadth). Arm suckers not examined due to limited material. 

 

Tentacles absent from all material examined (likely lost during post-larval stages as in 

other Octopoteuthis spp.). 
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Fig. 19ðOctopoteuthis fenestra sp. nov. armature AïC) NIWA 76636, ǁ, ML 115 mm; 

D, E) NIWA 76635, ǀ, ML 177 mm; FïH) NMNZ M.063768, ǁ, ML 196 mm. AïC) 

3D hook, Arm IL: (A) lateral profile, (B) oral, (C) apical; D) 21V hook, Arm IVL; E) 

3V hook, Arm IVL; F) 17V hook, Arm IIL; G, H) 4D hook, Arm IIL: (G) lateral profile, 

(H) basal view of lateral ridges of main cusp. Scale bars = A, EïG) 1 mm; BïD, H) 0.5 

mm. 

 

Recti abdominis muscles and rectum morphology (Fig. 5E, F) as in O. sicula. Recti 

photophores near-circular, at ~30% ML anteriorly; length ~1.3% ML, width ~1.1% ML; 

centred to slightly laterally set, comprising 40ï50% of recti abdominis width. Anal flaps 

long, length ~2.5% ML. Ventral visceral mesentery pore small, diameter ~0.5% ML; 

A D F 

B E 

G 

C H 
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pore appears as sphincter in membrane. Gills robust; length ~25ï30% ML, with 26ï28 

lamellae. 

 

Lateral profile of lower beak (7.33ï10.70 mm LRL, Figs 20AïD) slightly deeper than 

long, with distal wing tips extending beyond rostral tip by 13ï16ï19% baseline; rostral 

tip with deep notch, creating distinctly pointed tip; jaw edge visible, slightly concave 

due to slight bend in distal third of LRL, with short jaw-edge extension; jaw angle 

typically 80ï95°, obscured slightly by low, rounded wing fold; depth anteriorly from 

jaw angle greater than posterior. Hood low over crest, length 33ï36ï39% baseline, 

usually with shallow hood groove beginning at rostral notch and continuing along hood 

in line with lateral wall folds. Crest very distinct, typically with narrow strip of lateral 

wall between fold and crest remaining unpigmented at all sizes; length 69ï72ï76% 

baseline; tip free, with concave notch between crest and lateral wall; sloped in nearly 

straight line. Lateral wall with straight, narrow, rounded folds, produced laterally in 

cross-section, not increasing in breadth posteriorly; produced into shelf along anterior 

60% of hood length; posterior lateral wall margin straight; free corner beyond crest tip; 

lateral wall fold (especially anteriorly) and crest more darkly pigmented than remaining 

wall. Wings broaden distally, greatest width 200ï213ï220% that at jaw angle, length 

70ï79ï91% LRL, with cartilaginous pad. Ventral view with very broad, very shallow 

notch in hood; free corners in line with wing breadth midpoint at sizes <~8 mm LRL, 

narrowing to medial ~30% of wing breadth in sizes >~10 mm LRL. Entire beak 

excluding wing pigmented by LRL ~7 mm; wings fully pigmented by LRL ~11 mm. 

 

Lateral profile of upper beak (3.01ï13.17 mm URL, Figs 20E, F) longer than deep, 

maximum depth 45% of length. Rostrum very long, ~37% UBL, curved ventrally, with 

distinct jaw-edge extension; jaw angle ~80°; low ridge of cartilage present orally along 

shoulder; oral shoulder margin straight, ventrally protruding as ótoothô; cartilage 

reduced dorsally in largest beaks. Hood long (length 76ï78ï82% UBL), height 14% 

UBL; junction of hood and free shoulder straight to slightly concave. Lateral walls 

approximately rectangular with maximum depth at midpoint, posterior margin straight. 

Dorsal view with posterior margin of hood and crest straight or slightly concave, 

posterior margin of crest pigmentation slightly concave. Lateral wall pigmentation 

begins along crest, darkening anterio-ventrally with margin of pigmentation at ~45° to 

axis of UBL. Crest and lateral wall unpigmented at URL <~4 mm; breadth of posterior 

lateral wall pigmented by URL ~8 mm, free shoulder and anterior lateral wall 
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transparent; lateral wall fully pigmented by URL ~11 mm, free shoulder partially 

pigmented; free shoulder fully pigmented in URL >~13 mm.  

 

Radula (Figs 21AïC) with tricuspid rachidian: mesocone long or very long, narrowly 

triangular or conical; lateral cusps short (~30% mesocone height), straight to slightly 

laterally directed pointed nubs; base straight to concave. First lateral tooth bicuspid or 

weakly tricuspid: main cusp equal to rachidian in height, conical to narrowly triangular, 

straight to slightly medially directed; when present, inner cusp very low blunt corner,  

 

 
Fig. 20ðOctopoteuthis fenestra sp. nov. beaks. AïC, E, F) NIWA 76635, ǀ, ML 177 

mm, LRL 10.7 mm, URL 10.85 mm; D) NIWA 71844, paratype, ǁ, ML 213 mm, LRL 

10.09 mm. AïD) lower beak: (A, D) lateral profile, (B) oblique profile, (C) ventral 

view; E, F) upper beak: (E) lateral profile, (F) dorsal view. Scale bars = 5 mm. 

 

A 

B 
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~10% height of main cusp; lateral cusp prominent, height ~20% of main cusp; base 

straight to slightly concave. Second lateral tooth conical, ~130% height of rachidian; 

simple in specimens with bicuspid first lateral tooth; with corner or low ridge on medial 

base in specimens with weakly tricuspid first lateral. Marginal tooth simple, conical, 

150ï200% height of rachidian. Series of regular nubs lateral to marginal tooth series. 

Palatine palp with 50ï60 stout triangular (Fig. 21D) or long narrow teeth (Fig. 21E), 

each 35ï80% or 60ï215% rachidian height, smallest along posterior surface; oral end of 

palp rounded, recessed relative to majority of tooth-bearing length; dorsal margin 

dentate, densely so posteriorly, teeth evenly arranged along tooth-bearing surface. 

 

Gladius (176*ï185* mm GL, Fig. 21F) broad and very thin (<0.1 mm thick), frail, 

transparent; greatest width (~15% GL) at ~40% GL; free rachis ~8% GL, pointed 

anteriorly, broadening posterior to maximum width (~3% GL) at posterior terminus, 

poorly demarcated from vanes; vanes broaden posteriorly to maximum width, then taper  

 
Fig. 21ðOctopoteuthis fenestra sp. nov. A, B) NMNZ M.306361, ǁ, ML 156 mm; C, 

E) NIWA 71844, paratype, ǁ, ML 213 mm; D) NIWA 62694, ǀ, ML 169 mm; F) 

NIWA TAN1401/69, sex indet., ML 187 mm, GL 185* mm. AïC) Radulae; D, E) 

palatine palp; F) gladius, with cross-sections. Scale bars = A, B, D, E) 1 mm; C) 0.5 

mm; F) 25 mm. 
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gradually for remainder of GL; conus unknown due to damage; rachis broad, evenly 

concave. 

 

Colour (preserved) in adults deep purple to pink over all external body surfaces where 

epidermis remains intact; overlying gelatinous layer unpigmented except rugose furrows 

in females; arm tips over photophores dark purple; posterior tail tip darkly pigmented; 

chromatophore patch overlying posterior ventral mantle photophores darkest posterio-

laterally. Inner mantle surfaces and viscera unpigmented. Fresh specimens similar but 

colours more brilliant. 

 

Juvenile specimens (ML 32ï49 mm, Fig. 18C) as above, with the following exceptions. 

PVMP spaced ~14% ML apart; tail length 15ï17ï22% ML. Fins moderate in length 

(66ï70ï72% ML), wide (~116% ML); anterior margin of fin at ~12% ML. Head length 

32ï42ï45% ML, width 32ï40ï44% ML; eye diameter ~51% HL (~21% ML). One 

specimen with three intact arms: Arms I length ~101%, Arm II length 133% ML. 

Tentacles entirely lacking. Recti abdominis photophores nearly full width of muscle. 

 

Etymology. The specific epithet fenestra (ñwindow, an opening for lightò) was chosen 

to recognise the taxonomic significance of the posterio-ventral mantle chromatophore 

patch. The differing morphology of the chromatophore patch was first established 

during comparisons between O. fenestra sp. nov. and O. rugosa from New Zealand 

collections, and was crucial in the initial delimitation of Octopoteuthis species.  

 

Biology. Smallest mature specimen examined ML 156 mm (NMNZ M.306361, ǁ). 

Smallest presumed reproductive female ML 175 mm (NIWA 89388, implanted with 

spermatangia). Spermatangia globular (length 1.73ï2.06 mm, width 1.10ï1.27 mm), 

with short rounded sperm mass as in O. rugosa and other Octopoteuthis species but not 

O. sicula and O. nielseni; genetic sequences obtained from implanted spermatangia 

from two female O. fenestra sp. nov. were conspecific (single lot of O. sicula from off 

Namibia [NIWA 71843, 2 females, 1 male, all mature] also with globular implanted 

spermatangia). Mated females sparsely implanted, most commonly in rugose furrows of 

anterior ventral mantle, along ventral head and arm bases; one specimen with several 

spermatangia in buccal membrane. Male reproductive system greatly enlarged in mature 

adults: terminal organ extends beyond anterior mantle margin by ~30% ML; length of 

organ anterior of gill artery ~55% ML, diameter at gill artery ~7% ML. 
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Relationships between LRL and URL against ML and body mass were best described 

by power equations (Fig. 22). Relationships fit the data well (R2 >0.8) despite small 

sample sizes (LRL: n = 19; URL: n = 15) and a skew toward adults. Females appear to 

have greater beak measures than do males of the same ML. Previous genus regressions 

(Clarke 1980; Lu & Ickeringill 2002) overestimated body size relative to the regressions 

calculated herein, although they corresponded well to the raw measures of ML and body 

mass for male and sex indeterminate specimens. 

 

 

     

    
Fig. 22ðOctopoteuthis fenestra sp. nov. Regressions of lower rostral length (LRL) 

against (A) dorsal mantle length (ML) and (B) preserved wet body mass, by sex; upper 

rostral length (URL) against (C) ML and (D) preserved wet body mass, by sex. Models 

of best fit (greatest R2 value) are plotted in black against genus regressions of Clarke 

(1980; blue), Lu and Ickeringill (2002; green).  
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Remarks. Octopoteuthis fenestra sp. nov. is frequently collected from the same region 

as O. rugosa. However, specimens of these species can be readily separated by the 

single chromatophore patch overlying paired PVMP, absence of MEPs and EPs, and a 

single dorsal buccal connective on Arms II in O. fenestra sp. nov. (compared to paired 

chromatophore patches, MEPs, EPs and Arm II buccal connectives in O. rugosa). 

 

Some specimens of O. fenestra sp. nov. appear to have faint whitish patches in the 

region of MEPs; however, these were never the distinct, pearly, rounded organs as in 

the megaptera and deletron species groups. 
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5.1.2.  megaptera Species Group. With two PVMP overlain by separate chromatophore 

patches (occasional medial overlap), often reduced to rings due to epidermal abrasion; 

one photophore dorsally on each recti abdominis muscle; one LHP, MEP, EP on each 

side of head; one photophore at base of each of Arms IIïIV; photophore series along 

ventral brachial nerve of Arms III and IV. Arms IV with thin densely set transverse 

pigment bands aborally. Arm hooks with prominent accessory claws; without aboral 

hood on main cusp; basal-most hook pattern VVDD. 2ï14 pairs of arm-tip suckers. 

 
Fig. 23ðmegaptera species group general morphology. A) Ventral photophore pattern; 

B) paired chromatophore patches in O. megaptera (USNM 1221577, ǀ, ML 135 mm): 

natural state (left) and dissected (right); C) oral surface as in O. megaptera, laticauda 

and sp. IO nov.: single dorsal buccal connective Arm II and large pore (p) between 

Arms II and III (for O. rugosa, see species description). Scale bar = 5 mm.  

A 

p 
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5.1.2.1.  Octopoteuthis megaptera (Verrill, 1885) (Table 11, Figs 5E, 6B, 6E, 23B, 24ï

29) 

Ancistrocheirus megaptera Verrill, 1885: 399ï400, Pl. 42, Figs 1, 1a.   

 

Type material (not examined; reported lost by Roper and Sweeney [1978]). USNM 

40128, Holotype (no longer extant, see Roper & Sweeney 1978), sex unknown, ML 44 

mm, 39°12'N, 72°03.5'W, 1292 m, 13/09/1884, RV Albatross, stn 2235, large beam 

trawl.  

 

Material examined (104 specimens). USNM 817939, ǁ, ML 116 mm, 44°55.8'N, 

21°55.2'W, 03/05/1979, RV Anton Dohrn, 374-79, 1600 mesh Engel trawl; USNM 

1192550, ǁ, ML 49.5 mm, 40°02.86'N, 67°27.92'W, N of Bear Seamount, 964 m, 4.4°C 

at depth, 02/09/2012, 11:45:59ï12:15:59, FSV Pisces, 15, MWT, M. Vecchione, S. 

Bush; USNM 1077449, ǀ, ML 35 mm, 39°55.98'N, 67°28.5'W, Bear Seamount, 

Massachusetts, USA, 1993ï2097 m, 25/07/2002, RV Delaware II, 30, IGYPT; USNM 

1080228, sex indet., ML 24 mm, 39°52.02'N, 67°20.52'W, Bear Seamount, 

Massachusetts, USA, 2134ï2545 m, 27/07/2002, RV Delaware II, 40, IGYPT, M. 

Vecchione, Bear Seamount Expedition; USNM 1192531, sex unknown, ML unknown 

[damaged mantle tissue only], 39°43.63'N, 67°30.63'W, S of Bear Seamount, 1066 m, 

4.3°C at depth, 01/09/2012, 06:19:56ï07:19:29, FSV Pisces, 10, MWT, M. Vecchione, 

S. Bush; USNM 730363, sex NM, ML NM, 38°40.2'N, 72°33'W, off USA east coast, 

0ï630 m, 19/05/1974, RV Albatross IV, 74-5-08N, 3 m IKMWT; USNM 815744, ǁ, 

sex indet., ML 44, 22* mm, 38°23.2'N, 63°48.4'W, 01/03/1982, RV Kaiyo Maru, 

KMT33, Kaiyo Maru trawl; ZMH 11177, ǁ, ML 65 mm, 37°22'N, 013°42'W, Africa, 

140ï160 m, 17/01/1968, RV Walther Herwig I, 1968, stn 4, cruise #23, Schulz; USNM 

575596, sex NM, ML NM, 29°13.8'N, 87°40.2'W, S of Mobile, Alabama, USA, 

26/04/1961, RV Oregon, 3250, 60 ft MWT; USNM 575124, sex NM, ML NM, 

29°10.2'N, 87°55.2'W, S of Mobile, Alabama, USA, 896ï1097 m, 12/06/1953, RV 

Oregon, 796, 40 ft flat trawl; USNM 1179446, sex indet., ML 41 mm, 28°28.58'N, 

87°34.89'W, eastern Gulf of Mexico, 2528ï2571 m, 27/02/2010, RV Pisces, 22, 

Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179397, sex NM, 

ML NM, 28°24.56'N, 87°2.27'W, eastern Gulf of Mexico, 960ï1124 m, 21/02/2010, 

RV Pisces, 14, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 

1179398, sex indet., ML 47 mm, 28°24.56'N, 87°2.27'W, eastern Gulf of Mexico, 960ï

1124 m, 21/02/2010, RV Pisces, 14, Aleutian wing trawl, NOAA, MMS Collections, 
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SWAPS; USNM 1179477, sex indet., ML 27 mm, 28°8.74'N, 88°20.08'W, eastern Gulf 

of Mexico, off Louisiana, USA, 2017ï2133 m, 01-02/03/2010, RV Pisces, 34, Aleutian 

wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179500, sex NM, ML NM, 

28°8.63'N, 88°45.75'W, eastern Gulf of Mexico, off Louisiana, USA, 1522ï1826 m, 

01/03/2010, RV Pisces, 37, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; 

USNM 1179501, ǀ, ML 31 mm, 28°8.63'N, 88°45.75'W, eastern Gulf of Mexico, off 

Louisiana, USA, 1522ï1826 m, 01/03/2010, RV Pisces, 37, Aleutian wing trawl, 

NOAA, MMS Collections, SWAPS; USNM 1179516, sex NM, ML NM, 28°8.63'N, 

88°45.75'W, eastern Gulf of Mexico, off Louisiana, USA, 1522ï1826 m, 01/03/2010, 

RV Pisces, 37, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 

1179409, sex NM, ML NM, 27°57.89'N, 86°57.17'W, eastern Gulf of Mexico, 2913ï

3006 m, 22/02/2010, RV Pisces, 15, Aleutian wing trawl, NOAA, MMS Collections, 

SWAPS; USNM 1179428, sex NM, ML NM, 27°35.18'N, 87°10.03'W, eastern Gulf of 

Mexico, 3060ï3069 m, 24/02/2010, RV Pisces, 20, Aleutian wing trawl, NOAA, MMS 

Collections, SWAPS; USNM 1179463, ǁ, ML 35 mm, 27°34.22'N, 87°41.04'W, 

eastern Gulf of Mexico, 2801ï2896 m, 23/03/2010, RV Pisces, 26, Aleutian wing trawl, 

NOAA, MMS Collections, SWAPS; USNM 1179420, sex indet., ML 35 mm, 

27°33.15'N, 86°46.74'W, eastern Gulf of Mexico, 3135ï3180 m, 23/02/2010, RV 

Pisces, 16, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179697, 

ǀ, est. ML 45 mm, 27°24.8'N, 89°7.22'W, off Louisiana, USA, 1820ï1935 m, 

28/07/2009, RV Gordon Gunter, 12, 174 ft MWT, NOAA, MMS Collections, SWAPS; 

USNM 1179508, ǁ, ML 94 mm, 27°1.46'N, 89°22.93'W, central Gulf of Mexico, 

2446ï2659 m, 18ï28/02/2010, RV Pisces, 50, Aleutian wing trawl, NOAA, MMS 

Collections, SWAPS; USNM 1179515, sex indet., ML 30* mm, 27°01.46'N, 

89°22.93'W, central Gulf of Mexico, 2446ï2659 m, 18ï28/02/2010, RV Pisces, 50, 

Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179473, sex indet., 

ML 21 mm, 26°40.8'N, 87°28.72'W, eastern Gulf of Mexico, 2831ï2835 m, 

20/03/2010, RV Pisces, 28, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; 

USNM 1179439, sex NM, ML NM, 26°29.95'N, 87°21.04'W, eastern Gulf of Mexico, 

2795ï2916 m, 25/02/2010, RV Pisces, 21, Aleutian wing trawl, NOAA, MMS 

Collections, SWAPS; USNM 1179470, sex NM, ML NM, 26°24.22'N, 87°29.12'W, 

eastern Gulf of Mexico, 2996ï3008 m, 24/03/2010, RV Pisces, 30, Aleutian wing trawl, 

NOAA, MMS Collections, SWAPS; USNM 1179472, sex indet., ML 23 mm, 

26°24.22'N, 87°29.12'W, eastern Gulf of Mexico, 2996ï3008 m, 24/03/2010, RV 

Pisces, 30, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 817942, 



98 
 

ǀ, ML 155 mm, 24°42'N, 60°30'W, 23/03/1979, RV Anton Dohrn, 46-I-79, 1600 mesh 

Engel trawl; USNM 1179636, sex unknown, ML 40 mm, 24°36.81'N, 84°23.03'W, SE 

Gulf of Mexico, off Florida, USA, 2484ï3487 m, 17/02/2010, RV Pisces, 87, Aleutian 

wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179637, sex indet., ML 108 

mm, 24°36.81'N, 84°23.03'W, SE Gulf of Mexico, off Florida, USA, 2484ï3487 m, 

17/03/2010, RV Pisces, 87, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; 

USNM 1179640, ǀ, ML 52 mm, 24°17.76'N, 84°02.74'W, SE Gulf of Mexico, off 

Florida, USA, 1608ï1643 m, 17/03/2010, RV Pisces, 89, Aleutian wing trawl, NOAA, 

MMS Collections, SWAPS; USNM 1179641, sex indet., ML 39 mm, 24°17.76'N, 

84°02.74'W, SE Gulf of Mexico, off Florida, USA, 1608ï1643 m, 17/03/2010, RV 

Pisces, 89, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179642, 

sex indet., ML 43 mm, 24°17.76'N, 84°02.74'W, SE Gulf of Mexico, off Florida, USA, 

1608ï1643 m, 17/03/2010, RV Pisces, 89, Aleutian wing trawl, NOAA, MMS 

Collections, SWAPS; USNM 1179643, ǀ, ML 70 mm, 24°17.76'N, 84°02.74'W, SE 

Gulf of Mexico, off Florida, USA, 1608ï1643 m, 17/03/2010, RV Pisces, 89, Aleutian 

wing trawl, NOAA, MMS Collections, SWAPS; USNM 1179644, ǁ, ML 74 mm, 

24°17.76'N, 84°02.74'W, SE Gulf of Mexico, off Florida, USA, 1608ï1643 m, 

17/03/2010, RV Pisces, 89, Aleutian wing trawl, NOAA, MMS Collections, SWAPS; 

USNM 1179655, sex indet., ML 39 mm, 23°56.27'N, 83°10.41'W, SE Gulf of Mexico, 

off Florida, USA, 1095ï1268 m, 14/03/2010, RV Pisces, 92, Aleutian wing trawl, 

NOAA, MMS Collections, SWAPS; ZMH 11216, ǀ, ML 197 mm, 20°14'N, 021°35'W, 

Africa, 40ï60 m, 28/01/1968, RV Walther Herwig I, 1968, stn 10, cruise #23, Schulz; 

USNM 814610, ǀ, ML 110 mm, 18°28.8'N, 29°13.2'W, Cape Verde Basin, 150ï155 m, 

26/11/1970, RV Atlantis II, RHB-2086, 3 m IKMWT, R.H. Backus; USNM 1221579, 

ǁ, sex indet., ML 97, 85 mm, 17°24'N, 22°57'W, 293ï305 m, 17/04/1971, RV Walther 

Herwig, 498-II -71, 1600 mesh Engel trawl; USNM 885280, ǀ, ML 115 mm, 17°22.2'N, 

22°58.2'W, Cape Verde, 102ï105 m, 17/04/1971, RV Walther Herwig, 498-I-71, 1600 

mesh Engel trawl; ZMH 11180, ǁ, ML 74 mm, 16°14'N, 22°24'W, Africa, 140ï160 m, 

29/01/1968, RV Walther Herwig I, 1968, stn 11, cruise #23, Schulz; ZMH 11201, ǁ, 

ML 89 mm, 08°29'N, 24°07'W, Africa, 140ï160 m, 31/01/1968, RV Walther Herwig I, 

1968, stn 13, cruise #23, Schulz; NSMT Mo61156, 2ǀ, ML 138, 89* mm, 07°53'N, 

54°05'W, 850 m, 29/06/1980, JAMARC; NSMT Mo60776, ǁ, ML 120 mm, 07°51'N, 

54°07'W, off Suriname, 835 m, 23/07/1981, JAMARC; NSMT Mo61134, ǁ, ML 115 

mm, 07°51'N, 54°02'W, 810 m, JAMARC; NSMT Mo61135, ǀ, ǁ, ML 81, 79 mm, 

07°51'N, 54°14'W, 830 m, 08/10/1979, JAMARC; NSMT Mo61138, ǀ, 2ǁ, ML 175, 
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108*, 73 mm, 07°51'N, 54°18'W, 200 m, 27/04/1980, JAMARC; NSMT Mo61157, ǀ, 

ML 181 mm, 07°51'N, 54°07'W, 760 m, 14/10/1979, JAMARC; NSMT Mo61136, ǀ, 

ML 104 mm, 07°50'N, 54°09'W, off Suriname, 810 m, 14/06/1980, BTT, JAMARC; 

NSMT Mo61137, ǀ, ML 177 mm, 07°50'N, 54°17'W, off Suriname, 740 m, 

13/10/1979, JAMARC; NSMT Mo61154, ǁ, ML 112* mm, 07°50'N, 54°01'W, off 

Suriname, 810 m, 27/06/1980, BTT, JAMARC; NSMT Mo60857, ǁ, ML 112* mm, 

07°48'N, 54°39'W, 780 m, 06/08/1981, JAMARC; NSMT Mo61152, ǁ, ǀ, ML 113, 71 

mm, 07°48'N, 54°13'W, off Suriname, 532 m, 29/09/1979, JAMARC; NSMT 

Mo61158, 2ǀ, ML 177, 96 mm, 07°48'N, 54°12'W, off Suriname, 750 m, 26/06/1980, 

BTT, JAMARC; NSMT Mo61153, ǀ, ML 99 mm, 07°40'N, 53°43'W, 600 m, 

18/06/1979, JAMARC; USNM 1221577, ǀ, ML 135 mm, 04°37.8'N, 19°40.8'W, 746ï

756 m, 13/04/1971, RV Walther Herwig, 482-III -71, 1600 mesh Engel trawl; USNM 

885288, ǁ, 2ǀ, ML 103, 34, 29 mm, 04°36'N, 19°40.2'W, 246ï256 m, 13/04/1971, RV 

Walther Herwig, 482-II -71, 1600 mesh Engel trawl; USNM 885285, sex indet., 2ǁ, ǀ, 

ML 109, 102, 86, 86 mm, 04°34.2'N, 19°39'W, 100ï104 m, 13/04/1971, RV Walther 

Herwig, 482-I-71, 1600 mesh Engel trawl; USNM 885289, 2 sex indet., ML 34, 32 mm, 

04°34.2'N, 19°39'W, , 100ï104 m, 13/04/1971, RV Walther Herwig, 482-I-71, 1600 

mesh Engel trawl; Escánez 06_0_N, sex indet., ML 15.3 mm, 03°27.36'N, 25°09.24'W, 

0ï800 m, bottom depth 4170 m, 15/04/2015, 21:47, RV Hesperides ICM_CSIC, PEL6, 

06_0_N, trawl, A. Escánez; ZMH 11199, ǁ, ML 52* mm, 00°20'N, 25°20'W, Africa, 

70ï90 m, 02/02/1968, RV Walther Herwig I, 1968, stn 15, cruise #23, Schulz; Escánez 

05_I_N, sex indet., ML 8.1 mm, 00°09.42'S, 26°17.64'W, 0ï800 m, bottom depth 3482 

m, 13/04/2015, 22:26, RV Hesperides ICM_CSIC, PEL5, 05_I_N, trawl, A. Escánez; 

ZMH 11197, ǀ, ML 105 mm, 04°43'S, 026°39'W, Africa, 2000 m, 04/02/1968, RV 

Walther Herwig I, 1968, stn 17, cruise #23, Schulz; USNM 730682, ǀ, ML 144 mm, 

05°30'S, 16°28.2'W, 1850ï1900 m, 09/04/1971, RV Walther Herwig, 467-71, 1600 

mesh Engel trawl; ZMH 11171, ǀ, sex indet., ML 135, 120 mm, 09°41'S, 27°39'W, 

Brazil, 160ï400 m, 21/05/1966, RV Walther Herwig, 1966, stn 188, cruise #15, Schulz; 

ZMH 11210, sex indet. (head only), HL 51 mm, 09°41'S, 27°39'W, Brazil, 160ï400 m, 

21/05/1966, RV Walther Herwig, 1966, stn 188, cruise #15, Schulz; ZMH 11173, ǀ, 

ML 145 mm, 09°43'S, 27°07'W, Brazil, 80ï100 m, 05/02/1968, RV Walther Herwig I, 

1968, stn 19, cruise #23, Schulz; USNM 885283, ǀ, ML 111 mm, 13°07.2'S, 

09°01.8'W, 990ï1010 m, 06/04/1971, RV Walther Herwig, 455-III -71, 1600 mesh 

Engel trawl; Haimovici E499, sex indet., ML 26 mm, 13°23.83'S, 38°37.54'W, Bahia, 

Brazil, 761 m, 4.6°C at depth, 08/06/2000, RV Thalassa, E 499, Bahia II cruise, 
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ARROW BTT, M. Haimovici; Haimovici E505, ǁ, ML 128 mm, 14°36.61'S, 

38°49.35'W, Bahia, Brazil, 1067 m, 2.7°C at depth, 10/06/2000, RV Thalassa, E 506, 

Bahia II cruise, ARROW BTT, M. Haimovici; Haimovici E507, ǁ, ML 51 mm, 

15°08.6'S, 38°40.64'W, Bahia, Brazil, 1026 m, 3°C at depth, 11/06/2000, RV Thalassa, 

E 507, Bahia II cruise, ARROW BTT, M. Haimovici; Haimovici E524, ǁ, ML 56 mm, 

19°43.66'S, 38°39.84'W, Bahia, Brazil, 925 m, 3.4° at depth, 27-Jun-00, RV Thalassa, 

E 524, Bahia II cruise, ARROW type bottom trawl, M. Haimovici; Haimovici E550, ǁ, 

ML 159 mm, 21°26.32'S, 39°49.11'W, Bahia, Brazil, 1598 m, 2.7°C at depth, 

07/07/2000, RV Thalassa, E 550, Bahia II cruise, ARROW BTT, M. Haimovici; ZMH 

11172, ǀ, ML 165 mm, 23°20'S, 33°22'W, Brazil, 140ï160 m, 09/02/1968, RV Walther 

Herwig I, 1968, stn 23, cruise #23, Schulz; USNM 1221580, sex indet. (head only), HL 

NM, 24°19.2'S, 00°22.8'E, 296ï300 m, 02/04/1971, RV Walther Herwig, 439-II -71, 

1600 mesh Engel trawl; ZMH 11170, ǁ, ML 132 mm, 25°27'S, 036°56'W, Brazil, 90ï

160 m, 26/05/1966, RV Walther Herwig, 1966, stn 193, cruise #15, Schulz; ZMH 

11175, ǁ, ML 102 mm, 27°57'S, 40°52'W, Brazil, 110ï580 m, 27/05/1966, RV Walther 

Herwig, 1966, stn 194, cruise #15, Schulz; ZMH 10794, ǁ, ML 77 mm, 32°44'S, 

48°43'W, Brazil, 70ï580 m, 29/05/1966, RV Walther Herwig, 1966, stn 196, cruise 

#15, Schulz; ZMH 11226, ǀ, ML 165 mm, 34°00'S, 47°34'W, Brazil, 130ï150 

m,14/02/1968, RV Walther Herwig I, 1968, stn 28, cruise #23, Schulz; USNM 885282, 

sex NM, ML NM, 38°37.8'S, 52°1.8'W, 240ï262 m, 05/03/71, RV Walther Herwig, 

350-II -71, 1600 mesh Engel trawl. 

 

Unlocalised material examined (4 specimens). USNM 1192580, sex indet., ML 15 

mm, Bear Seamount, 07/09/12, FSV Pisces, 36, plankton trawl, M. Vecchione, S. Bush; 

NSMT Mo61155, ǀ, ML 46 mm, off Suriname, JAMARC; ZMH 11166, 2ǀ, ML 128, 

115 mm, Argentina, 1966, RV Walther Herwig, 1966, no stn, cruise #15, Patagonia, 

Schulz. 

 

Additional genetic samples (3 samples). PC10-B0625-2888-MTB082-SD, sex 

unknown, ML unknown, 28°00.82'N, 87°57.43'W, 0ï724 m, 25/06/2011, 1604ï1727, 

RV Pisces, cruise 10, IH trawl, M. Vecchione; PC10-B0708-2791-MTSW8-SN, sex 

unknown, ML unknown, 26°59.16'N, 91°05.50'W, 0ï709 m, 08/07/2011, 0327ï0450, 

RV Pisces, cruise 10, IH trawl, M. Vecchione; PC10-01 stn 092, sex unknown, ML 

unknown, 23°56.27'N, 83°10.41'W, 14/03/2010, RV Pisces, M. Vecchione. 
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Distribution  (Fig. 24A). Temperate to tropical Atlantic, including Gulf of Mexico, 

58°Nï40°S; 0ï3500 m. 

 

Diagnosis. Arms long (~92% ML); Arm II buccal connective dorsal, ventral protective 

membrane attaches basally to Arm III; arm hooks narrow aborally; anterior fin margin 

at 6ï14% ML; tail long (17ï32% ML). 

 

Description (ML 65ï197 mm, Figs 24Bï29). Mantle conical to weakly goblet shaped; 

widest at anterior margin, width 29ï34ï45% ML; weakly muscled; tail long, length 17ï

25ï32% ML; dorsal anterior margin weakly pointed medially, ventral margin with 

slight indentation between mantle components of locking apparatus. Fins moderately 

long (length 61ï66ï71% ML), broad (width 79ï89ï103% ML), greatest width attained 

at 40ï50% ML; anterior margin at 6ï9ï14% ML; width of fin continuation along tail 

~3% ML. Paired PVMPs circular, diameter ~1.6% ML; set laterally along posterior 

ventral mantle, distance between photophores ~10% ML. Anterior fin insertion blunt 

posteriorly, rounded, depth 10ï13ï16% ML, width 11ï14ï17% ML. 

 

Head trapezoidal in outline, length 29ï31ï35% ML, width 23ï26ï29% ML, depth 20ï

25% ML. LHP triangular, length ~5% HL (~2% ML); MEPs narrowly oblong, level 

with anterior margin of lens, oriented ~45° to body axis, length ~8% HL (~2% ML), 

width ~2% HL (~0.5% ML); EPs crescent shaped, length ~13% HL (~4% ML), width 

~0.8% HL (~0.3% ML). Eyes large, diameter 53ï62ï73% HL (~18% ML), with large 

lenses, diameter 30ï37ï44% ED. Funnel length ~23% ML; aperture width ~20% of 

funnel length, level with posterior margin of lens; funnel valve tall, broad; funnel 

groove shallow. Funnel component of locking apparatus subtriangular (Fig. 25A); 

groove broadest posteriorly (~80% cartilage width), narrowing anterio-medially to 

slender channel; medial margin of groove concave leaving raised plateau medial to 

groove; lateral margin convex to slightly sinusoidal, with smaller plateau anterio-

laterally; length ~9% ML, maximum width ~5% ML. Mantle component of locking 

apparatus oblique, conical, broadly triangular, posteriorly narrowing rapidly to slender 

ridge in anterior half (Fig. 25B); surrounded by narrow groove laterally and anteriorly; 

length ~7% ML, maximum width ~4% ML. Nuchal cartilage oblong, bluntly pointed 

anteriorly (Fig. 25C); with medial groove flanked by ridges (groove and ridges of 

equivalent width), flanked by broader grooves pointed anterio-medially; length ~12% 

ML, maximum width ~5% ML; set on rhombic cartilaginous pad of equivalent length, 
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Fig. 24ðOctopoteuthis megaptera. A) Distribution (star indicates type locality); B) 

adult; C) example specimen ML 29ï56 mm (see Remarks); D) example specimen ML 

15.3ï26 mm (Escanez_06_0_N, sex indet., ML 15.3 mm); E, F) USNM 1192550, ǁ, 

ML 49.5 mm (photo by M. Vecchione). Scale bars = B) 25 mm; C, E, F) 10 mm; D) 5 

mm. 

  

A 

B 

C 

D 

E 

F 

LHP 

AIII base P 

MEP 

AIV base P 
EP 
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width ~8% ML. Buccal connective on Arms II dorsal (Fig. 23C; 25D, E), rarely paired 

on the right side only in males; Arms I, III with paired buccal connectives, Arms IV 

with weakly paired connectives set closely together, ventrally; in males only, buccal and 

basal protective membranes greatly developed proximally (Figs 25E, F), breadth 

greatest between Arms I (~50ï60% arm base width) decreasing ventrally with no 

connective between Arms IV. Six pores typically in buccal membrane: one between 

paired connectives of Arms I, one between Arms II and III ventral to Arm II buccal 

connective, and one between Arms III and IV (occasionally reduced to pocket in 

membrane). Olfactory papillae short (length ~3% HL), elliptical (breadth ~4%HL), 

fleshy knobs without sculpture.  

 

Arms slender, length 78ï92ï117% ML; formula II>III>I>IV; oblong in cross-section, 

becoming circular distally; with 26ï36 pairs of hooks in thick fleshy sheaths, followed 

by 2ï6 pairs of suckers distally. Arms taper gradually to tips, from ~7% AL at base to 

 

Fig. 25ðOctopoteuthis megaptera. A, B) ZMH 11172, ǀ, ML 165 mm; C) NSMT 

Mo61138, ǀ, ML 175 mm; D) NSMT Mo61137, ǀ, ML 177 mm; E, F) NSMT 

Mo61138, ǁ, ML 108* mm. A) Funnel component of locking apparatus; B) mantle 

component of locking apparatus; C) nuchal cartilage; D) female with low buccal 

connectives (arrow); E, F) male with expanded buccal connectives (arrows). Scale bars 

= AïC) 2 mm. 

A 

B C 

D E F 
AI  

AII  

AI  

AII  

AII  

AIII  
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~3% at midpoint. Arm-tip photophores occupy distal-most ~7% AL (photophore length 

~6% ML); swelling slightly to midpoint, tapering distally to blunt tip or slight bulb; arm 

hooks terminate proximal to photophore, suckers overlie proximal third of photophore 

length. Single large oval photophore embedded deeply in base of Arms IIïIV, smaller in 

Arms II. Photophore series along ventral Arms III, IV beginning after gap distal to base 

photophores; comprising dozens of oval to circular photophores considerably smaller 

than base photophores; terminating proximal to arm-tip photophore. Gelatinous tissue 

along aboral arms often produced into low keels from base to tip; keel breadth increases 

distally relative to arm depth. 

 

Arm hooks robust (Fig. 26); largest in pairs 3ï6 of Arms II, decreasing gradually in size 

distally. Main cusp moderately long, smoothly curved, without significant broadening 

laterally or aborally at junction with base, typically with single prominent lateral ridge; 

inner angle right to slightly obtuse in proximal 50% of hook pairs, becoming slightly 

acute (~80°) in distal pairs; aperture open, narrow to broad oval. Accessory claws very 

prominent, slightly curved. Aboral hood absent. Bases crenulated, most prominent 

laterally. Proximal hooks stouter than distal hooks, with relatively larger bases (width 

and breadth) and shorter main cusps. Arm suckers asymmetric, domed. 

 

Tentacles absent from all material examined (see Remarks). 

 

Recti abdominis muscles (Figs 5EïF, 29) form discrete muscle bands straddling rectum 

anteriorly, posteriorly merging and fusing over rectum; weakly attached to rectum and 

immediately adjacent dorsal tissues dorsally; anteriorly inserting under dorsal 

component of funnel organ, beyond rectum, posteriorly expanding into thin sheet 

attaching to ventral surface of visceral mass; single near-circular photophore on dorsal 

surface of each muscle at ~30% ML anteriorly; pearly white, slightly raised dorsally; 

diameter ~2% ML; centred, comprising 70ï100% of muscle width. Rectum free briefly 

anteriorly, terminating just inside funnel posterior to dorsal funnel organ concavity; 

laterally bearing two moderate-length anal flaps, length ~1% ML, ovate, anterior tip 

pointed, chiral dorso-ventrally. Ventral visceral mesentery pore diameter ~0.7% ML; 

pore appears as sphincter in membrane. Gills robust; length ~25% ML, with 26ï30 

lamellae. 
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Lateral profile of lower beak (4.54ï6.57 mm LRL, Figs 27AïD) equally long and deep, 

with distal wing tips extending beyond rostral tip by ~19% baseline; rostral tip with 

shallow notch; jaw edge visible, slightly concave due to slight bend in distal third of 

LRL, with short jaw-edge extension; jaw angle 90°, slightly obscured by low, rounded 

wing fold; depth anterior to jaw angle greater than posterior. Hood low over crest, 

length ~31% baseline, without hood grooves. Crest distinct, lateral wall between crest 

and fold unpigmented; length ~69% baseline; tip free with concave ventral margin; 

sloped in nearly straight line. Lateral wall with straight, narrow, rounded folds, 

produced laterally in cross-section, not increasing in breadth posteriorly; produced into 

shelf along anterior ~60% of hood length; posterior lateral wall margin straight; free 

corner beyond crest tip; lateral wall fold (especially anteriorly) and crest more darkly 

pigmented than remaining wall. Wings broaden distally, greatest width ~270% that at 

jaw angle, length ~98% LRL, with cartilaginous pad. Ventral view with very broad,  

 

 

Fig. 26ðOctopoteuthis megaptera armature. A, B) ZMH 11170, ǁ, ML 132 mm; CïF) 

NSMT Mo61158, ǀ, ML 177 mm. A) 15D hook, Arm IIIR; B) 3D hook, Arm IIIL; C) 

14D hook, Arm IIIL; DïF) 4V hook, Arm IIIL: (D) lateral profile, (E) aboral, (F) top. 

Scale bars = AïF) 1 mm. 
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