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GENERAL REMARKS

Cephalopoda first appeared about 500 million years ago in the Upper Cambrian and form 1 of the 3 largest
classes of the phylum Mollusca. They have bilateral symmetry with a well developed head that contains a
circumoral crown of mobile arms, surrounding the mouth, that bear suckers and/or hooks. The mouth has
chitinous beak-like jaws and a chitinous tongue-like radula (band of teeth). They share with other molluscs the
ability to secrete a shell, which is reduced, modified, or absent and is enclosed by the mantle. However, an external
shell occurs in the primitive form Nautilus. Cephalopods are soft-bodied animals with their primary skeletal
features, a cranium and, in most forms, a mantle support (cuttlebone or gladius), or an internal shell where fins
attach, which has an unusual consistency (i.e. cartilage-like structure) and an unusual shape (i.e. a U, V or
saddle-shape). One pair of gills is present, although Nautilus has 2 pairs. Cephalopods nervous system is highly
developed, and has a central brain far larger than other molluscs. The sense organs, especially the well-organized
eyes, are elaborate and complex. A funnel expels water from the mantle cavity providing propulsion and expelling
waste products. Coloration is variable depending on group and habitat; most forms are provided with numerous
chromatophores (pigment sacs) and iridocytes (shiny, reflective platelets) in the skin, so rapid changes in colour
and colour patterns are an integral part of their behaviour (Hanlon and Messenger, 1996).

The size of adults’ mantle length (ML) ranges from about 8 mm in the family Idiosepidae to over 2.5 m in the
giant squid Architeuthis. Cephalopods are the most active among molluscs and some squids rival fishes in
their swimming speed. Locomotion is achieved by drawing water into the mantle cavity followed by its jet-like
expulsion through the funnel and also by crawling along the bottom on the arms (mostly sepioids and
octopods). Fins on the mantle provide balance, steering and minor locomotion. Many species of deep water
squids adopt a passive life-style using accumulate ammonium salts and reduced musculature to achieve
neutral buoyancy.

Two groups of cephalopods exist today: the Nautiloidea, which includes a few species of pearly nautiluses
restricted to the Indo-Pacific, and the Coleoidea, which includes all other living cephalopods (cuttlefishes,
squids, octopods and vampires). No general consensus exists at present on the higher classification of
Recent Cephalopods, which is generally accepted and recognized as unstable (see Boletzky, 1999; Young
etal., 2010 ToL). Various honorable and respected authors have suggested varying arrangements (see Jereb
and Roper, 2005); however, it looks like there is a questionable phylogenetic basis for accepting any of these
or other schemes (Young et al., 2010). Consequently, rather than accept and promote any particular scheme
of classification before consensus and stability are achieved, we will use an operational breakdown that is
entirely satisfactory for the objectives of this Guide. For practical purposes we separate the cephalopods into
the following groups: Nautiluses, Cuttlefishes, Bobtail squids, Bottletail squids, Pygmy squids, Ram’s Horn
squid, Myopsid squids, Oegopsid squids, Vampires, Cirrate octopods, and Incirrate octopods. However,
research has increased significantly in the past decades and detailed studies on taxonomy are undergoing,
currently; genetic analysis and molecular studies also are undergoing. Therefore, a better understanding of
the systematic of the group should be achieved in the next future. Cephalopods are exclusively marine
animals. Although cephalopods are generally stenohaline, the cuttlefish, Sepia officinalis and the squid,
Lolliguncula brevis are two of the few species known that tolerate low seawater salinity (<16). Over 700
species of living cephalopods are known; about 150 species in 35 families occur in the eastern central
Atlantic. Cephalopods occur in all marine habitats: benthic on coral reefs, grass flats, sand, mud and rocks;
pelagic and epipelagic in bays, seas and the open ocean. The range of depths extends from O to over
5000 m. Some species, like the vent octopus, Vulcanoctopus hydrothermalis are adapted to inhabit areas
close to deep hydrothermal vents. Abundance of cephalopods varies (depending on group, habitat and
season) from isolated territorial individuals through small schools with a few dozen individuals to huge schools
of oceanic species with millions of specimens.

Cuttlefishes and bobtail squids are characteristic of littoral waters. Instead of hiding among stones and rocks,
sepioids and sepiolids are able to bury themselves partially or completely to conceal themselves and avoid
predation or maximize their efficiency to capture prey. In order to bury themselves, the sediment is blown up
using the funnel jet to excavate a depression and using the lateral fins to flick sand over their dorsal surface.
They are active, bottom-dwelling predators. The best known genus is Sepia, some species of which support
important commercial fisheries all over the world, except in the Americas where they are not present. In many
members of this genus, the internal chambered shell functions as a buoyancy device.

True squids (Myopsid and Oegopsid squids) consist of a very large and diverse assemblage of families which
differ widely in habitat and distribution and include species of great importance to commercial fisheries.
Myopsid squids, whose eyes are covered by a translucent membrane and generally have long fins, are
typified by squids of the genus Loligo. They are coastal animals, sometimes of great seasonal abundance.
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They attach spawned egg masses to various substrates on the sea bottom and complete their life cycle in
coastal waters. Oegopsid squids, or "opened eyes" squids, include a great number of families, ranging from
obscure deep-water species to the short-fin ommastrephid squids of the genera Illex, Todarodes and
Ommastrephes, which comprise some of the most important commercial fisheries in the world. Their
life-cycle is related to the main oceanic currents systems and areas of nutrient-rich upwellings over the
continental shelves. Many ommastrephid squids migrate over large distances, and are able to swim at high
velocity. They apparently release large, neutrally buoyant egg masses, and complete their entire life cycle in
open waters.

Octopods comprise 2 different forms: the cirrate or finned octopods and the incirrate octopods. The main
characteristics of the first group, mainly deep-sea species, are the presence of fins attached to the end of the
body and supported by an internal shell, and the presence of cirri alternating with suckers along the arms.
Incirrates are about 85% of all octopod species. The Octopodidae, the family with the highest number of
species, are benthic and include those species used for most studies in captivity, as well as the most
important species from a commercial point of view. The other incirrate families comprise pelagic species.
Benthic incirrate octopods live from the intertidal zone to at least 4 000 m depth. Coastal octopuses are widely
distributed and epibenthic, living on or close to the bottom. Normally, they are associated with stony or rocky
habitats where they can both shelter and find a wide range of invertebrate preys. The octopodids exhibit
sophisticated behaviour; the brain of benthic octopuses, with particular reference to the common octopus,
Octopus vulgaris, has become a model for relating brain structure to function (Nixon and Young, 2003).

The vampire squid is a rather small-sized species, reaching a maximum of 130 mm mantle length, with a very
gelatinous body; its consistency is that of a jellyfish. It occupies meso- to bathypelagic depths throughout the
tropical and temperate regions of the world’s oceans. The second pair of arms is modified into retractile
filaments that can extend to lengths well in excess of the total length of the animal and can be retracted into
pockets within the web. These filaments, presumably, have a sensory function.

All cephalopods have separate sexes and many, though not all, exhibit external sexual dimorphism, differing
either morphologically or in size. Females are generally larger than males (Mangold, 1989). Males of many
forms possess 1 or 2 modified arms (hectocotyli) for mating. The hectocotylus may consist of modified
suckers, papillae, membranes, ridges and grooves, flaps, etc., but in any case it functions to transfer the
sperm packets, or spermatophores, from the male’s mantle cavity to a site of implantation on the female; this
may be located inside the mantle cavity, around the mantle opening on the neck, in a pocket under the eye,
around the mouth, etc. Fertilization takes place not always "in" (i.e. "inside") the female as the eggs are laid.
Cuttlefishes lay relatively few, large grape-like eggs that are attached to hard substances and are often
coloured in black by a covering of ink deposited by the female at egg-laying. Eggs of squids are generally
encased in a gelatinous matrix secreted by the nidamental glands and are deposited as multiple finger-like
capsules attached to rocks, shells or other hard substrate on the bottom, in shallow waters, or are extruded as
large, singular, sausage-shaped masses that drift in the open sea. These capsules may contain a few to
several hundred eggs each, while the sausage-shaped masses contain tens or even hundreds or thousands
of eggs. The mode of reproduction and egg-laying is unknown for many cephalopod forms, especially oceanic
and deep-sea species. Benthic octopuses lay their eggs in grape-like clusters and strands in lairs, under
rocks and in abandoned mollusc shells, where they brood them until they hatch. The eggs are attached to
each other but they are not encased in a gelatinous matrix. Females of the pelagic octopod Argonauta
constructs a thin, shell-like egg case in which they reside and lay festoons of eggs; fertilization occurs from
sperm contained in the highly modified hectocotylus that is autotomized by males and deposited in the egg
case. Reproductive strategies of cephalopods are very complex (Rocha et al., 2001). Accordingly, depending
on the type of ovulation, spawning pattern and growth between egg batches or spawning periods, the
following classification is proposed: (a) spawning once (semelparity), consisting of simultaneous terminal
spawning, with synchronous ovulation, monocyclic spawning and absence of growth between egg batches,
as in Loligo opalescens, for example; (b) spawning more than once (iteroparity), including: (i) polycyclic
spawning, in which egg-laying occurs in separate batches during the spawning season and growth occurs
between production of egg batches and spawning seasons, as in Nautilus spp.; (ii) multiple spawning, in
which group-synchronous ovulation, monocyclic spawning and growth between egg batches occurs as in
Ommastrephes bartramii, for example; (iii) intermittent terminal spawning, in which group synchronous
ovulation, monocyclic spawning and no growth between egg batches occur, e.g. as in Sepia officinalis;
(iv) continuous spawning, in which asynchronous ovulation, monocyclic spawning and growth between egg
batches occurs, as in many species of the genera Opisthoteuthis, Cirroteuthis and Argonauta. Sexual
maturation is under the control of hormones released from small bodies called optic glands, located in the
optic tracts (the structures connecting optic lobes to the brain). The onset of sexual maturity is related to
environmental factors, mainly to photoperiod and light intensity. In most of the coastal and epipelagic
cephalopods, reproduction is seasonal and both males and females die afterwards. Variation of this
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monocyclic reproduction and short life span are found or suspected in deep-water benthic octopuses and a
range of other species.

Cephalopods have fast growth rates, between 3 and 15% body weight per day. Since protein is used mainly to
produce energy, protein assimilation efficiency is high, with protein digestibility apparently greater than 85 to
90%. The life expectancy is about 1 to 2 years in most forms, but larger species of squids and octopuses, for
example, the giant squid (Architeuthis) and the giant octopus (Enteroctopus dofleini), may live for several
years. Ageing of cephalopods can be achieved by using different techniques (see Jereb et al., 1991; Leporati
et al., 2008; Perales-Raya et al., 2010), but the use of growth increments deposited in statoliths is one of the
most suitable. Statoliths are calcareous structures located within the statocysts and are highly evolved
structures, responsible for much of the information necessary to monitor and control balance and orientation
in a three-dimensional space.

Cephalopod eggs are very yolky, thus cleavage is incomplete and the typical molluscan spiral cleavage is
absent. Development is direct and hatchlings are often miniatures of the adult. Thus, no discrete larval stages
or metamorphoses occur. Cephalopod mature eggs may vary in size from 0.8 mm in Argonauta to about
29 mm long in some Sepia species. Time of embryonic development also varies widely, from a few weeks to
several months, depending on the species and temperature conditions. Hatching may occur rapidly from a
single clutch or be extended over 60% of the life span in continuous spawning species. At hatching, young
animals often inhabit different habitats than the adults. For example, the young of many species of benthic
octopuses spend periods of time as planktonic organisms before settling to their bottom habitat; these pelagic
forms of the first post hatching growth stage, that have a distinctively different mode of life from that of older
conspecific individuals, are named “paralarvae”. Paralaravae of many species inhabit the upper 100 m of the
open ocean, then exhibit an ontogenetic descent, gradually moving to deeper depths with increasing size.

Cephalopods prey actively mainly upon shrimps, crabs, fishes, other cephalopods and polychaetes and, in
the case of octopuses, on bivalve molluscs. In turn, cephalopods are major food items in the diets of many
large marine predators: toothed whales, dolphins, seals, pelagic birds (penguins, petrels, albatrosses, etc.)
and both benthic and pelagic fishes (e.g. sharks, sea basses, lancetfishes, tunas and swordfishes).

Many species of oceanic cephalopods undergo diel vertical migrations, wherein they occur at depths of about
400 to 800 m during the day, then ascend into the uppermost 200 m or so during the night. While
shallow-living cephalopods are able to conceal themselves by chromatophore-produced colour patterns and
chameleon-like colour changes, many deep-sea forms camouflage themselves by producing bioluminescent
light from light organs (photophores), which conceals their silhouettes against the downwelling light in the
dimly-lit mid-depths. Coleoids have an ink sac, which is absent in the majority of deep-sea species. Discharge
of ink (almost pure melanine) typically occurs when the animal is startled into an escape reaction or during
active pursuit by a predator.

Cephalopods are extremely important as food for human consumption, and well over 3.2 million metric tonnes
are caught each year. The fisheries are especially intense in the western Pacific, southwestern Atlantic and in
the Mediterranean Sea, to the eastern Atlantic waters. Cephalopods are also important experimental animals
in biomedical research with direct application to human. Due to their highly developed brain and sensory
organs, cephalopods have a great capacity to learn and remember, which makes them valuable in
behavioural and comparative neuroanatomical studies. In addition, cephalopods possess the largest single
nerve axons in the animal kingdom; these axons extend to the mantle, and are used extensively in many
branches/subjects of neurophysiological research.

Fishing techniques include small traps, pots, wiers, lures, spears and jigs, gill and seine or lampara nets and
midwater and otter trawls. Several species of squids are attracted to light, then jigged or seined. Occasionally,
cuttlefishes and octopods are caught in hand-nets or are speared, but it is nearly impossible to capture
free-swimming squid in this manner. The bites of some cephalopods, especially octopuses, can be painful at
the least and become secondarily infected, but may also be poisonous or, occasionally, lethal (several human
deaths have been recorded in Australia due to blue-ringed octopus, Hapalochlaena). The poison is secreted
by the paired posterior salivary glands, which are a cocktail of enzymes and other secretions injected into the
prey via the salivary papilla. Therefore, cephalopods must be handled carefully.

The total commercial catch of cephalopods in the eastern central Atlantic is estimated at around
200 000 tonnes, but the potential for major fisheries for several species is high. Therefore, it is likely that an
increasing fishing effort will be focused toward the exploitation of cephalopod resources in this area (e.g.
Boyle and Rodhouse, 2005). This, in turn, supports the need to increase our efforts to monitor cephalopod
catches and to improve our scientific knowledge on this group. Present understanding of the marine system
indicates that removal of cephalopods through fisheries would have a dramatic impact on the environment.
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TECHNICAL TERMS AND MEASUREMENTS
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ILLUSTRATED GLOSSARY OF TECHNICAL TERMS"

Abdominal septum — Median septum traversing the posterior mantle cavity parallel to the body axis. It
extends from the posterior visceral mass to the ventral mantle wall. The ventral mantle artery runs along the
dorsal edge of this septum.

Aboral — Away from or opposite to the mouth.
Abyssal — The greatest depths of the ocean: from 2 000 to 6 000 m.

Accessory nidamental glands — Glands consisting of tubules containing symbiotic bacteria. Found in
sepioids and loliginid squids (Fig. 25).

Afferent blood vessel — Artery vessel carrying blood toward an organ.

Anal flaps — A pair of fleshy papillae on the lateral sides of the anus involved in directing releases of ink
(Fig. 2).

Anal pads — Ovoid pads of unknown function, apparently glandular, located on both sides of the anus in some
bobtail squids (sepiolids).

Anterior — Toward the head-end or the arm tips.

Antitragus — Knob that projects inward from the posterior surface of the central depression in the funnel
locking cartilage of some squids (Fig. 3).

Arm — One of the circumoral appendages of cephalopods. In Decapodiformes (10 circumoral appendages)
each member of the fourth pair of arms is modified to form a tentacle. Arms are designated by the numbers |
to IV, starting with | as the dorsal (or upper) pair.

Armature — The grappling structures of the arms and tentacles, including both suckers and/or hooks.
Bathypelagic — The deep midwater region of the ocean.

Beak — One of the 2 chitinous jaws of cephalopods. The dorsal beak is the "upper" beak and inserts within the
ventral "lower" beak to tear tissue with a scissors-like cutting action.

Benthopelagic — A free-swimming animal that lives just above the ocean floor but rarely rests on the ocean
floor.

Brachial — Pertaining to the arms.
Brachial crown — The combination of arms and tentacles that surround the mouth.

Brain — Medial portion of the central nervous system. It includes the subesophageal and supraesophageal
masses but generally does not include the large optic lobes.

Branchial — Pertaining to the gills.

Brooding — Incubation of eggs by the parent. A characteristic feature of incirrate octopods but also found in
some squid (e.g. Gonatidae).

Buccal - Pertaining to the mouth.

Buccal connective — Thin muscular membrane that runs from the buccal support to the base of the adjacent
arm (Fig. 4). The position of the attachment of the connective on the fourth (V) arms is an important character
in interpreting phylogenetic relationships among decapodiforms.

Buccal crown — Umbrella-like structure that surrounds the mouth and in turn is enveloped by the brachial
crown. It consists of buccal supports and the buccal membrane. The buccal crown is present in most
decapodiforms but it is missing in all octopodiforms.

Buccal lappet — see Buccal support.

v According to cephalopod scientific terminology standards (see Roper and Voss; Norman and Hochberg, 2005; Vecchione et al.
Tol, in progress).
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Buccal mass — Muscular bulb at the beginning of the digestive system that contains the mouth, beaks,
radula, muscles and pair of salivary glands.

Buccal membrane — The muscular membrane that encircles the mouth like an umbrella. It connects the
buccal supports and together with the supports, forms the buccal crown. The pigmentation of the buccal
membrane often differs from that of the adjacent oral surfaces of the arms (Fig. 4).

Buccal suckers — Small but normal suckers on the oral surface of the buccal supports in some
decapodiforms (Fig. 4).

Buccal support (= Buccal lappet) — One of 6 to 8, large muscular flaps on the buccal crown that surround
the mouth. The supports are connected by the buccal membrane. The buccal supports are thought to be
homologous with the inner ring of tentacles that surround the mouth of Nautilus. May bear suckers (Fg. 4).

Bursa copulatrix — The winkled area present in some sepiolids near the female genital opening, for the
attachment of the spermatophores; it is more differentiated in members of the subfamily Sepiolinae where it
forms a characteristic structure called ‘bursa’ (Fig. 5).

Caecum — Region of the digestive tract of all cephalopods between the stomach and intestine. It is the
primary site of food absorption.

Calcareous (= Calcified) — Composed of calcium carbonate (CaCOs3).

Calamus — The conical papilla at the base of the ligula in the hectocotylus in many incirrate octopods. It is
located at the distal termination of the sperm groove and usually lies adjacent to the last arm sucker (Fig. 6).

Carpal-fixing apparatus — see Carpal-locking apparatus.

Carpal knobs — Small, rounded, hemispherical, muscular protuberances on the carpus to which carpal
suckers from the opposite club adhere during the locking of the clubs (Fig. 7).

Carpal-locking apparatus (= Carpal-fixing apparatus) — Arrangement of suckers and matching knobs on
the carpal region of the tentacle club that permits the 2 clubs to be locked together (Fig. 7).

Carpal suckers — Small suckers on the carpus of the club that adhere to the carpal knobs on the opposite
carpus during the locking of the clubs (Fig. 7).

Carpus — The "wrist" of the club. Area at the base of tentacular club in some families where small suckers
and knobs are located (Fig. 7).

Cartilaginous scales — See Cartilaginous structures.

Cartilaginous structures (= Cartilaginous scales and/or Cartilaginous tubercles) — Rigid cartilage-like
structures with 1 to several cusps, in the skin of certain oegopsid squids and a few octopods (Fig. 8). They
may be overlapping and scale-like, or multifaceted platelets, knobs or papillae in certain oegopsid squid
families.

Cartilaginous tubercles — See Cartilaginous structures.

Cement body — Structure within spermatophores that draws the sperm cord into a bulb during
spermatophore eversion (Fig. 16). Ultimately, it allows adhesion of the discharged spermatophore to a
female.

Cephalic cartilage — Cartilage-like tissue that envelop the posterior part of the brain of cephalopods and
encompasses the statocysts.

Chitin — A horny polysaccharide substance (fingernail-like) that forms the sucker rings, hooks and beaks of
cephalopods.

Chorion — A tough secreted membrane that surrounds the egg.

Chromatophore — A pigment cell. In cephalopods each chromatophore comprises an elastic sac containing
pigment granules that is surrounded by many radial muscles. Under nervous control, the muscles rapidly
expand and flatten the pigment sac which spreads the pigment over a relatively broad area.

Cirri — Elongate, fleshy, finger-like papillae occurring along the lateral edges of the sucker row in cirrate
octopods and vampires (Fig. 9). Terms formerly used with reference to erected papilae on the skin of incirrate
octopods, usually over the eyes (Fig. 10).
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Coelom — An internal body cavity of mesodermal origin that is lined by an epithelium. Cephalopods have 2
coeloms, the viscero-pericardial coelom and the nephridial coelom.

Collar — Muscular structure extending from the nuchal cartilage to the funnel that forms a one-way valve that
lets water enter the mantle cavity but closes as the mantle contracts thereby forcing exhalent water out
through the funnel.

Cone — Term used to refer to the hollow end of the inner structures in cuttlebones and gladius or pen (Fig. 11).

Conus (= primary conus) - The cup or cone-shaped posterior end of the gladius of some cephalopods. It is
not formed by the infolding of the vanes.

Conus field — The sides of the conus that continue along the vanes of the gladius.

Cornea — Smooth, thin, turgid, transparent skin without muscles that covers the eyes to protect the eye
lenses of incirrate octopods and some decapodiforms (sepioids and myosid squids) (Fig. 12).

Counterillumination — The production of bioluminescent light by an animal to conceal its silhouette against
the downwelling light.

Crop — Expansion (i.e. a broadening or a side pocket) of the oesophagus for storing food. Present in Nautilus
and most octopodiforms (Fig. 14).

Cuttlebone (= Sepion). The calcareous (chalky) oblong supporting protective and buoyancy shield in the
dorsal part of the mantle of cuttlefishes (Fig. 13).

Dactylus — The distal section of the tentacular club of most decapodiforms, often characterized by suckers of
reduced size (Fig. 12).

Decapodiformes (= Decabrachia = Decapods) — Higher-level taxon (superorder) including ram’s horn
squid, cuttlefish, bobtail squid, myopsid and oegopsid squids. Even though the term ‘decapods’ was
preoccupied by crabs (crustaceans), there is a long tradition of referring to these cephalopds by the common
name ‘decapods’; therefore this is maintained as a common name for Decapodiformes.

Demersal — Organisms that live close to the ocean floor.
Diel vertical migration — Vertical migration of animals in response to changes in downwelling light.

Digestive gland — Primary organ in cephalopods that secretes digestive enzymes. It is also important in
absorption and excretion (Fig. 14).

Distal — Situated away from the point of origin or attachment. For example, the arm tip is the distal end of arm.

Dorsal — Toward the uppermost surface of a cephalopod, opposite the ventral surface where the funnel is
located (Fig. 15).

Efferent vein — A vein carrying blood away from an organ.

Egg mass — Alarge number of eggs encapsulated in a gelatinous matrix or a large number of such structures
that are attached together. The egg mass of an oceanic squid can be a large, fragile gelatinous ball or tube
carrying many thousands of eggs. In contrast, the egg mass of a neritic squid (loliginid) can be composed of
very tough capsules each carrying several hundred eggs with many capsules attached together at their bases
and to the substrate to form an egg mass.

Ejaculatory apparatus — Portion of the spermatophore involved in the vigorous extrusion of the sperm mass
(Fig. 16).

Epipelagic zone — The uppermost pelagic zone of the ocean.

Epithelial pigmentation — The pigmentation that is contained in epithelial cells which are unable to change
their shape. Colour in most cephalopods, however, is due to pigment granules that are contained in
specialized organs, the chromatophores, which can change shape rapidly under nervous control. (See
Chromatophore).

Eye pore (= Orbital pore) — Minute pore in the anterior edge of the transparent membrane (cornea) that
covers the eyes of most myosid squids (Fig. 12). The pore is the remnant of the large eye opening of
oegopsids and allows fluid exchange between the lens and the exterior environment.
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Eyelid sinus (= Optic sinus = Orbital sinus). Indentation, often complex, of the anterior margin of the eyelid
(Fig. 17).

Filamentous appendages — A pair of modified arms in pouches between bases of arms | and Il in
Vampyroteuthis.

Fin(s) — The pair of muscular flaps located along the dorsolateral surface of the mantle, usually in its posterior
half; used for locomotion, steering and stabilization (Fig. 12).

Fin angle — The angle between the longitudinal axis of the mantle and the posterior border of the fin (Fig. 18).

Fin lobe — The portion of a fin that extends anteriorly from the fin’s anterior point of attachment and/or
posteriorly from the fin’s posterior point of attachment. This is often called the “free” lobe.

Fin support — Cartilage associated with the fins of all fin-bearing cephalopods. In Vampyroteuthis and
Cirroctopoda this cartilage is a conspicuous internal shell that has different forms.

Foveola — Transverse membranous fold of skin that forms a pocket in the funnel groove of some oegopsid
squids (Fig. 20) (see Side pockets).

Funnel — The ventral, subconical muscular tube through which water is expelled from the mantle cavity during
locomotion and respiration. The reproductive, waste products and the ink also pass through the funnel (Fig.
12). Archaic term: siphon.

Funnel groove — The depression in the ventral surface of the head into which the funnel fits (Fig. 12).

Funnel-locking cartilage — The cartilaginous groove, pit, pocked or depression on each ventrolateral side of
the posterior part of the funnel that joins with the mantle component to lock the funnel and mantle together
during locomotion and respiration, so that water is expelled only through the funnel and not around the mantle
opening (Figs 20 and 21) (see Mantle-locking cartilage).

Funnel-mantle locking apparatus — The locking mechanism composed by the funnel-locking cartilage and
the mantle-locking cartilage.

Funnel organ — The glandular structures on the internal dorsal and ventral surfaces of the funnel (Fig. 21).

Funnel valve — Semicircular muscular flap in the dorsal inner surface near the distal opening of the funnels in
some species (Fig. 21).

Gill(s) — Paired organs for the exchange of respiratory gasses with sea water (Fig. 25a, b, c).

Gill lamella (= Primary lamella) — Gill leaflet that extends perpendicular to the axis of the gill and contains the
respiratory epithelium (Fig. 22). The lamella contains further subdivisions, the secondary and tertiary
lamellae.

Gladius (= Pen) — The chitinous remnant of the shell in many decapodiforms and Vampyroteuthis. It is
generally feather-shaped and lies in the dorsal midline of the body along the full length of the mantle. The
gladius lies within the shell sac which secretes it (Fig. 11).

Gonoduct(s) — Tubular structure of the reproductive system which serves to transport reproductive products
from the gonads to the exterior (see Oviducts, Sperm duct, Spermatophoric duct).

Hatchling — Young cephalopod that has just hatched from the egg.

Hectocotylus — One or more modified arm in male cephalopods used for transferring spermatophores to the
female; modifications may involve suckers, sucker stalks, protective membranes, trabeculae (Figs 6, 15, 23)
(see Calamus, Ligula).

Hook — Horny structure that looks like a single claw and is derived from the inner sucker ring in some
decapodiforms. Hooks may be found on the arms and/or tentacular clubs of squid (Fig. 7).
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Ink sac — Organ composed of a gland that secretes ink, a sac that stores ink and a duct that connects it to the
intestine (Fig. 25). The ink sac generally appears black from the outside although it may be covered by silvery
tissue in some species.

Juvenile — Life history stage between the hatchling and the nearly-mature subadult stages.

Keel — (1) A flattened, muscular extension along the aboral region of some arms to render them more
hydrodynamic (= swimming membrane) (Fig. 12); (2) 1 or 2 expanded membranes along the tentacular
clubs of some groups (Fig. 7); and (3) lateral ridge of skin around the lateral margin in incirrate octopods
(Fig. 4).

Lateral — Away from the midline.
Lateral ridge — Muscular structure along the lateral region of the mantle of some octopods (see Keel).
Light organ — See Photophore (Fig. 17).

Ligula — The spatulate to spoon-shaped, terminal structure of the hectocotylus of many incirrate octopods,
that contains the calamus basally (proximally) and usually a series of transverse ridges and grooves of the
oral surface (Fig. 6) (see Calamus, Hectocotylus).

Mantle — The fleshy, usually muscular, tube-like or sac-like body wall that covers the visceral region and
encloses a space called the mantle cavity.

Mantle cavity — Space enclosed by the mantle. In cephalopods the mantle cavity contains the visceral sac,
gills, anus, openings of the gonoducts, nephridial pores and various muscles and septa (Fig. 25).

Mantle length (ML) — The standard measure of length in coleoid cephalopods. In decapodiforms mantle
length is measured along the dorsal midline from the mantle margin to the posterior tip of the body (Fig. 1a, b).
In octopods mantle length is measured from a line joining the midpoint of the eyes (rather than the anterior
mantle margin since the latter is obscured by the head/mantle fusion) to the posteriormost area of the mantle
(Fig. 1c).

Mantle-locking cartilage — The cartilaginous ridge, knob or swelling on each side of the ventrolateral,
internal surface of mantle that locks into the funnel component of the locking apparatus during locomotion
(see Funnel-locking cartilage) (Fig. 20).

Manus — The central, usually expanded, region of the tentacular club (Fig. 12).

Mature — In cephalopods this term refers to sexual maturity which is determined for females by the presence
of ova (mature eggs) free in the coelom or oviducts, and for males by the presence of spermatophores in
Needham’s sac (Fig. 25).

Medial — Toward the midline.
Mesopelagic zone — The middle-depth zone of the pelagic realm of the ocean.

Myopsid squids — Members of the families Australiteuthidae and Loliginidae. This term refers to the
character consisting in the presence of a cornea covering the eye lens. Myopsid eyes also are present in
cuttlefishes, bobtail squids and relatives.

Neck — The region separating the posterior end of the cephalic cartilage and the head musculature (collar).
Only those cephalopods with elongate heads (e.g. Chiroteuthidae) have distinct necks.

Needham’s sac (= Spermatophoric sac) — The large storage sac for spermatophores that is an expanded
region of the genital duct at the base of the terminal organ or penis in males (Fig. 26).

Neritic — The region of the ocean that overlies the continental shelf.

Nidamental glands — Large glandular structures found in most female decapodiforms and nautilids that lie in
and open directly into the mantle cavity (Fig. 25). The glands are composed of numerous lamellae that are
involved in secretion of egg cases or the jelly of egg masses.

Nominal species — A species that is based on a morphological type. A properly named species but not
necessarily a valid species.
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Nuchal cartilage — See Nuchal-locking apparatus.

Nuchal crest (= Occipital crest) — Prominent transverse ridge in most decapodiforms that extends across
the dorsal and along the lateral surfaces of the head at its posterior end (Fig. 27).

Nuchal folds (= Occipital folds) — Fixed folds of the head integument that adjoin the nuchal crest posteriorly
and are perpendicular to it (Fig. 27). The function of the folds is uncertain.

Nuchal-locking apparatus — A cartilaginous locking structure in decapodiforms located mid-dorsally just
posterior to the head. It is composed of the nuchal cartilage, which forms an attachment site for collar and
head retractor muscles, and a cartilage on the mantle that underlies the gladius. The apparatus keeps the
head and mantle aligned dorsally during mantle contractions (Fig. 27).

Nuchal membrane (= Occipital membrane). A thin membrane that connects the main nuchal folds at their
posterior ends (Fig. 27).

Ocellus — A pigmented spot or patch that usually consists of a dark, ovoid locus of concentrate
chromatophores but may possess additional outer concentric rings of chromatophores. Ocelli occur on some
octopods. May enclose an iridescent ring. Also called ‘false eyespot’ (Fig. 15).

Ocular photophore — Photophore that lies on the eyeball (Fig. 17).

Oegopsid squids — Members of all squid families except Australiteuthidae and Loliginidae. This term refers
to the character consisting in absence of a cornea covering the eye lens.

Oesophagus — The portion of the digestive tract between the buccal mass and the stomach. In Nautilus and
most octopodiforms a portion of the oesophagus is expanded to form a crop for food storage (Fig. 14).

Olfactory papilla — A pit or bump-like to finger-like organ on the posterolateral surface of each side of the
head. It has olfactory function.

Optic lobe(s) of brain — Large lobes of the brain associate with the eyes. In octopods and some squids the
optic lobes may be separated from the rest of the brain by an optic stalk of varying length. The optic lobes are
connected to the brain by the optic nerves.

Optic sinus — See Eyelid sinus.

Oral — Toward or on the side of the mouth.

Orbital pore — See Eye pore (Fig. 12).

Orbital sinus — See Eyelid sinus.

Outer cone — Rim that surrounds the phragmocone in cuttlebones (Fig. 13).

Oviduct(s) — Female gonoduct (Fig. 25). The oviduct conducts eggs from the visceropericardial coelom,
which holds the ovary, to the exterior and is often used to store eggs. In some argonautoid octopods eggs are
fertilized and undergo either partial (Argonauta) or complete (Ocythoe) embryonic development within the
oviduct.

Oviducal gland — Gland surrounding the end of the primary oviduct and responsible for secreting some of the
external coatings over spawned eggs (Fig. 25d, e).

Paralarva — First free-living life history stage for those cephalopods found in the plankton that differ in both
morphology and vertical distribution from older juveniles.

Pedicel (= Sucker stalk) — The structure between the sucker and the arm. In octopods it is a cylindrical
structure about the same width as the sucker and in decapodiformes it is constricted into a conical pillar.

Pelagic — (1) Free swimming in open ocean; (2) region of the ocean away from the ocean floor.

Pen — see Gladius.
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Penis (see also Terminal organ) — The long, muscular end of the male gonoduct that assists in transferring
spermatophores to the female (Fig. 26). Apparently, in species with a hectocotylus, the penis transfers
spermatophores to the hectocotylus which in turn transfers them to the female. In species without a
hectocotylus, the penis is often greatly elongate, capable of extending beyond the mantle cavity and can,
apparently, transfer spermatophores directly to the female.

Photophore (= Light organ) — Organ that produces bioluminescence or ‘living light'.
Phragmocone — Chambered portion of the shell in cephalopods.

Posterior — Toward the closed end of the mantle and tail, away from the head and arms.
Primary conus — See Conus.

Protective membrane(s) — Membrane(s), generally supported by trabeculae, which forms lateral borders to
the oral surfaces of the arms and tentacular clubs in decapodiforms (Fig. 29) (see Trabeculae).

Proximal — Situated toward the point of origin or attachment. For example, the proximal end of the arm is the
basal end of the arm.

Pseudomorph — A mass of ink and mucous that roughly has the dimensions of the cephalopod that secreted
it; a false "body" that fixes the attention of a predator while the cephalopod escapes.

Rachis — The central axis of the gladius which is usually thickened (Fig. 11).

Radula — The chitinous, ribbon-like band in the mouth of cephalopods that contains up to 7 transverse rows of
teeth that aid in transport of food into the oesophagus (Fig. 30); it is of a significant higher taxonomic value.

Rhynchoteuthion — Paralarval stage of the Ommastrephidae characterized by the fusion of the tentacles
into a trunk-like proboscis.

Rostrum (= Spine) — The spike-like posterior projection of the gladius and cuttlebone (Fig. 11).

Secondary web — The narrow membrane that connect each arm to the primary web in some cirrate
octopods.

Sepion — See Cuttlebone.
Shell sac — The sac that secretes the shell in the Coleoidea.

Side pockets — Pockets formed by small membranous folds of integument lateral to the foveola in the funnel
groove (see Foveola) (Fig. 19).

Siphuncle — The tube-like extension of the body wall, coelom and an external covering tube that penetrates
the phragmocone and regulates gas exchange into the phragmocone chambers.

Sperm duct (= Vas deferens) — Male duct that serves the function to transfer the sperm from the testis to the
spermatophoric organ (Figs 25f and 26).

Spermatophore — A tubular structure manufactured by male cephalopods for packaging sperm; it is passed
to the female during mating. In most coleoids, this structure is very complex and contains a ‘rope’ of sperm (=
sperm mass), an ejaculatory apparatus and a cement body (Fig. 16). Except for the sperm, the entire
structure is non-cellular.

Spermatophoric complex — The unit formed by the sperm duct, the spermatophoric organ, the
spermatophoric duct, the spermatophoric sac or Needham'’s sac, and the penis or terminal organ (Fig. 26).

Spermatophoric duct — Male duct that serves the function to transfer the spermatophores from the
spermatophoric organ to the Needham's sac (Fig. 26).

Spermatophoric sac — See Needham's sac.
Spine — See Rostrum.

Stalk of tentacle — Region of the tentacle proximal to the club.
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Stalked eyes — Eyes that extend from the head on stalks. Two types exist: (1) stalked eyes in which the optic
lobe is adjacent to the eye and separated from the brain by a long optic stalk and (2) stalked eyes in which the
optic lobe remains adjacent to the brain and long optic nerves extend from the lobe to the eye. The former
type is found exclusively in the Cranchiidae.

Statocyst(s) — A paired sense-organ that detects gravity, angular accelerations and low-frequency sounds.
Statocysts are embedded within the cephalic cartilage and contain the statoliths.

Statolith(s) — A calcareous stone within the statocyst (Fig. 31). Statoliths of many species can be used for age
determination.

Stellate ganglion — Major ganglion of the peripheral nervous system that controls nerves to the mantle
muscles.

Stylet(s) — A pair of rod-like structures considered remains of the molluscan shell in incirrate octopods.
Generally in the form of a slender, cartilage-like, pointed rod tightly surrounded by the shell sac and buried in
the mantle muscle on either side of the mantle.

Subadult — Stage at which all of the characters that typically define the species are present, but the
reproductive system is not mature and functional. It follows the juvenile stage and precedes the adult stage. A
subadult stage is defined in cephalopods because the adult phase often is temporally abbreviated.

Subequal — Nearly equal. Generally refers to the length of the arms when these appear to be approximately
the same length. Arm lengths cannot be measured very accurately due to variation in their states of
contraction. Also used for sucker diameters.

Sucker — Muscular suction-cup on the arms and tentacles and occasionally on the buccal supports. It
consists of a cup-shaped portion, the acetabulum, and a flat, distal ring, the infundibulum that contact the
substrate (Fig. 32a). Some are stalked, placed on muscular rods that contract (cuttlefishes and squids); some
are sessile, embedded without stalks on the oral surface of the arms (octopuses). Suckers of decapodiforms
contain horny rings that often bear teeth (Fig. 33) or sometimes form hooks. They usually are counted either
in longitudinal or in transerse (oblique) rows. In octopods suckers are counted in longitudinal rows.

Sucker ring — Chitinous, often serrate or toothed, ring that encircles the opening of suckers of cuttlefishes
and squids (Fig. 33).

Sucker series — The longitudinal rows of suckers on cephalopod appendages sometimes are called 'series'.
In these cases 'series' (= longitudinal rows) contrast with 'rows' (= transverse rows) in describing suckers
arrangement. In octopods, the term 'series' generally is synonymous with 'rows', the 'longitudinal' component
of the term being implied.

Sucker stalk — See Pedicel.
Sucker teeth — Teeth on the inner, horny sucker rings of some decapodiforms.
Swimming membrane — See Keel.

Tail — Posterior narrow extension of the body posterior to the fins. The end of the fins and the beginning of the
tail often overlap. An operational definition for point of demarcation for the purposes of measurement is: the
point where a hypothetical line, continuous with the broad posterior edge of the fin, crosses the midline of the
body (Fig. 1).

Tentacle(s) — Modified fourth pair of arms in Decapodiformes that are capable of considerable extension and
contraction. Each tentacle consists of a proximal stalk usually devoid of suckers, and a distal club armed with
suckers and occasionally hooks.

Tentacle pocket — A pocket that encompasses the base of each tentacle at its fusion with the head and
provides space for complete retraction of the tentacle into the pocket (as in members of the Sepioidea and
‘sepioid squids’), or contraction of the tentacular stalk without retraction into the pocket (as in the true squids)
(Fig. 34).

Tentacular club — The terminal, usually expanded part of the tentacle which bears suckers and/or hooks
(Fig. 7).
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Terminal fins — Fins with more than 50% of their length posterior to the muscular mantle. These fins,
therefore, are at the “terminal” or posterior end of the body and are generally supported by elongate
secondary conus of the gladius.

Terminal organ — Alternative name for penis, as true definition of a penis is ‘organ of insertion’.

Terminal pad (of tentacular club) — A small, distinct pad or circlet of suckers at the tip of the club
(Figs 7, 32a).

Trabeculae — Muscular cones or flaps that support the protective membranes on the arms and tentacular
clubs in decapodiforms (Fig. 29).

Tragus — Particular inward projecting knob on the medial surface of the central depression in the funnel
locking cartilage of some squids (Fig. 3).

Truncate teeth — Teeth on the inner horny of rings of decapodiforms suckers that do not terminate in a point
but rather a broad, flat tip.

Vane — Broad, lateral portion of the gladius that arises from the rachis (Fig. 11).
Ventral — Toward the lower surface of the animal (i.e. the side on which the funnel is located) (Fig. 15).

Vesicular tissue — Tissues found in some decapodiforms that contain numerous vesicles filled with water
that usually contains ammonium chloride. The vesicles may be concentrated in certain structures (e.g. the
ventral arms) or scattered throughout the animal. The light solution in the vesicles provides buoyant lift.

Water pores — One or 2 pairs of pores in the integument of the head that communicate with extensive spaces
at the bases of arms on some pelagic octopods (e.g. Tremoctopus) (Fig. 35).

Web — A membranous or muscular sheet that extends between the arms of many octopods but is reduced or
absent in most decapods.

KEY TO FAMILIES OCCURRING IN THE AREA

1a. Suckers stalked with chitinous rings; usually 10 circumoral appendages (8 arms and 2
tentacles; tentacles may be lost in some species) . ... ... .. Cuttlefishes, Bobtail squids,
Bottletail squids, Pigmy squids, Ram’s Horn squids, Myopsid squids, Oegopsid squids — 2
1b. Suckers without stalks (but
sucker bases may be
constricted in cirrate octopods ,
and Vampyroteuthis) and (//
without chitinous rings; 8 arms
butnotentacles. . . . .. ...
« + « « « Octopods and Vampires — 26

2a. Internal shell calcified, either
straight and laminate, or coiled »
and chambered + + + v v v v v v s .3 S coiled
2b. Internal shell (gladius) present of  mtermal
(rudimentary in Sepiolidae),
chithous .. ............>4

3a. Internal shell coiled, chambered
«+eeeees...Ram’s Horn squids,
Family Spirulidae (Fig. 36)

3b. Internal shell straight, laminate,
chaky « v« v v« ... . .Cuttlefishes,
Family Sepiidae (Fig. 37)

dorsal view dorsal view

Fig. 36 Spirulidae (Spirula) Fig. 37 Sepiidae (Sepia)
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4a.

4b.

5a.

5b.

6a.

6b.

Internal shell (gladius or pen) chitinous and
rudimentary or absent; tentacles retractile
into pockets between arms Ill and IV
«+«eo....Bobtail squids, Family Sepiolidae (Fig. 38)

Internal shell straight, feather-shaped or
pen-shaped; tentacles contractile, not
retractile, into pockets . Myopsid and Oegopsid squids — S

Eye covered by a transparent membrane
(cornea) (Fig.39a) e v v ¢ v v e 0 v v v o Myopsid squids,
Family Loliginidae (Fig. 40)

Eye without cornea; lens in open contact with
seawater (Fig. 39b) . « v ¢ « + « . . . Oegopsid squids — 6

dorsal view
Mantle articulates with Fig. 38 Sepiolidae (Rossia)
funnel and head;
funnel-mantle locking
apparatus and nuchal
cartilagespresent « + v s 0o o .7
Mantle fused to funnel
ventrally and to head
dorsally; funnel-mantle
locking apparatus and
nuchal cartilages absent?”
(Fig.41). « « « « « « « . Cranchiidae

myopsid eye
(cornea)
oegopsid eye
(open)

ventral view tentacular club

dorsal view
Fig. 40 Loliginidae (Loligo) Fig. 41 Cranchiidae (Helicocranchia)

2/

Mantle fused to funnel ventrally but free from head dorsally in Grimalditeuthis.
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7a. Funnel-mantle locking apparatus a simple, more or less straight groove and ridge
(FIg.42a) @ v v o v o e et e ettt et o o oossossostosssosssossssesses—8

7b. Funnel-mantle locking apparatus not a simple straight groove and ridge (Fig. 42b-f) ... .—>21

tragus

antitragus

a) b) ) d) €) f)
Fig. 42 funnel-locking cartilage

8a. ArMS WIth NOOKS « ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 0 o s ¢ o 0 o oo oo sososoossoosssosees—>9
8b. Arms WithOUT NOOKS « « ¢ ¢ ¢ ¢« ¢ o o ¢ o o o o o o s ¢ o o s o o o oo ososocsseeese—>12

9a. Tentacles and clubs absent in adults; present in paralarvae and occasionally in juveniles
(Taningia); when present, clubs rudimentary, with few suckers . . . . . .. Octopoteuthidae (Fig. 43)
9b. Tentacles present, with fully developed clubs. « « v v ¢« ¢ v ot e v 0 e e e e v v aeese.—>10

10a. Photophores on viscera but not on surface of mantle head or arms . . . Pyroteuthidae (Fig. 44)
10b. Photophores on surface of mantle, head or arms butnotonviscera « « « « ¢ ¢ ¢ ¢ ¢ ¢ o « . > 11

rudimentary
or absent

dorsal view ventral view

Fig. 43 Octopoteuthidae (Taningia) Fig. 44 Pyroteuthidae (Pterygioteuthis)
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11a. Photophores on tentacles but notoneyeballs . ... ... ... . .Ancistrocheiridae (Fig. 45)
11b. Photophores on ventral eyeballs but not on tentacles . . . . . . . . . Enoploteuthidae (Fig. 46)

dorsal view dorsal view
Fig. 45 Ancistrocheiridae (Ancistrocheirus) Fig. 46 Enoploteuthidae (4bralia)

12a. Buccal membrane connectives attach to the ventral sides of ventral arms (Fig. 47b). . . . .—> 13

12b.Buccal membrane connectives attach to the dorsal sides of ventral arms (this
character may be difficult to detect in some histioteuthids) (Fig. 47a). . . . « « ¢« ¢ o . .. —->17

13a. Hooks present on tentacular clubs (Fig. 48a and b) (tentacles and clubs lost in adults)
(FIg-48C) ¢ v o s ¢ e s s s oo s s s sssssanssosscesesssssoOnychoteuthidae

13b. Hooks lackingontentacularclubs . . v v v vt 4t 0 6 et et e vttt eseseeees.—14

no
tentacles

arm III

stalk of
tentacle
arm [V

buccal connective ' ) .
(dorsally attached) buccal connective b) tentacular ¢) ventral view

a) <> b) (ventrally attached) a) dorsal view club (mature female)

Fig. 47 oral view Fig. 48 Onychoteuthidae (Onychoteuthis)
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14a. Cartilaginous scales (sometimes minute) present on mantle; club suckers in 4
oNgitudinal SEMES v « ¢ ¢ ¢ s ¢ o s ¢ ¢t o s e s s o s s s s s nsessssoscsesees—>15

14b. Cartilaginous scales lacking; club suckers in more than 4 longitudinal series in some
ArEAS o v o o o 4 s s o s s s e s et s e e et es.—>16

15a. Tentacles present, with numerous laterally compressed suckers . . . Pholidoteuthidae (Fig. 49)

15b. Tentacles lost in adults, small and weak in juveniles, with few (about 6) poorly
differentiated suckers « « « v v v et v v e e e et . Lepidoteuthidae (Fig. 50)

dorsal view cartilaginous scales on mantle dorsal view cartilaginous scales on mantle
Fig. 49 Pholidoteuthidae (Pholidoteuthis) Fig. 50 Lepidoteuthidae (Lepidoteuthis)

16a. Fins nearly as long as mantle, supported by strong, transverse, muscular ribs; minute
suckers present on oral surface of buccal membrane . . ... .. .Chtenopterygidae (Fig. 51)

16b. Fins less than half mantle length, without supporting ribs; no suckers on buccal
MEMDIaNE. ¢« « « o ¢ o s s + s s s s s s s sseessessssss.oBrachioteuthidae (Fig. 52)

no hooks

dorsal view

dorsal view tentacular club
Fig. 51 Chtenopterygidae (Chtenopteryx) Fig. 52 Brachioteuthidae (Brachioteuthis)
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17a. Single row of photophores
on ventral surface of eye;
buccal membrane with 8
lappets . . Lycoteuthidae (Fig. 53)

17b.No photophores on eyes;
buccal membrane with 7
lappetsorless « .+ oo . .—>18

18a. Surface of mantle, head
and arms covered with
numerous photophores,
usually large and distinct
. . . . . Histioteuthidae (Fig. 54)

photophores

18b. Surface of mantle and ! photophores

head without photophores B i

(a few photophores may be AP gde "'—\ i

presentonarms) . . ... .—>19 \\ Y
\.'\“-a.:g‘.';.:./"./

19a. Minute suckers present on

ventral view

oral surface of buccal ventral view
membrane Fig. 55
( %athyte)uthidae Fig. 53 Lycoteuthidae Fig. 54 Histioteuthidae
(Lycoteuthis) (Histioteuthis)

19b. No suckers on oral surface
of buccal membrane . ... —>20

suckers on buccal lappets

dorsal view tentacular club oral view of arms and buccal membrane

Fig. 55 Bathyteuthidae (Bathyteuthis)
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20a. Posterior borders of fins convex; carpal knobs in a single dorsal row or absent; adults

not gigantic (Fig. 56) e « « ¢ « ¢ ¢« ¢ ¢« e o e s e s s s s s s s s s s seseses.Neoteuthidae
20b. Posterior borders of fins concave; carpal knobs in a cluster alternating with suckers

and extending almost to base of tentacle; attains gigantic size (Fig. 57). . . . . . Architeuthidae

knobs

cluster of
suckers

only 1 row of
knobs or none

cluster of B
suckers -

ventral view tentacular club

dorsal view tentacular club
Fig. 56 Neoteuthidae (Alluroteuthis) Fig. 57 Architeuthidae (Architeuthis)
21a. Funnel-locking cartilage with longitudinal and transverse grooves l-shaped or
—-shaped (Fig.42bandC) . « ¢ v vt i v i i i it et e e e et e ettt — 22

21b. Funnel-locking cartilage triangular or oval, with or without inward projecting knobs . . . . . —> 23

22a. Funnel-locking cartilage with longitudinal groove crossed by a transverse groove at its
posterior end, Ll-shaped (Fig. 42b); fins less than 60% mantle length (Fig. 58)
e e s e e s e e e e e e et eeaeaseses s Ommastrephidae
22b. Funnel-locking cartilage with longitudinal groove from which a shorter groove
branches medially, H -shaped (Fig. 42c); fins more than 80% mantle length (Fig. 59)
.........................................Thysanoteuthidae

/ .

funnel locking . funnel locking
cartilage dorsal view cartilage

Fig. 58 Ommastrephidae (Ommastrephes) Fig. 59 Thysanoteuthidae (Thysanoteuthis)

ventral view
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23a. Funnel locking apparatus oval
with posterior shelf or 1 or 2

knobs projecting inward /4 longitudinal
£/

rows of

23b. Funnel locking apparatus oval suckers

or subtriangular, without shelf
or knobs (Fig. 42e,f)e v v v v v« « > 25

24a. Club suckers in 4 longitudinal
rows . ... .Chiroteuthidae (Fig. 60)
24b. Club suckers minute, in more
than 15 longitudinal rows
....... Mastigoteuthidae (Fig. 61)

25a. Arm suckers in 4 to 6
longitudinal rows; tail
extremely long, greater than
mantle length; arms very long
<+« ... Joubiniteuthidae (Fig. 62)
25b. Arm suckers in 2 longitudinal ventral view tentacular club
rows; tail short, less than half Fig. 60 Chiroteuthidae (Chiroteuthis)
mantle length, or absent
« e+ s e Cycloteuthidae (Fig. 63)

suckers
minute more
than 15 rows

A,.mmmg
v AN
N

ventral view

dorsal view

ventral view

Fig. 61 Mastigoteuthidae Fig. 62 Joubiniteuthidae Fig. 63 Cycloteuthidae
(Mastigoteuthis) (Joubiniteuthis) (Discoteuthis)
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26a. Filamentous appendages present in pouches between bases of dorsal and

dorsolateral arms; photophores present at base of each fin; colour dark maroon to

black «..+.+v+v¢+vve....Vampires (monotypic), Family Vampyroteuthidae (Fig. 64)
26b. Filaments and photophores absent; colour variable to dark maroon, never black

e e e e e ettt et i e e e e Octopods — 27

27a.Fins present; Cirrion arms + « ¢ « « s ¢ ¢ s s e s s 0o s s s oo o Cirrate Octopods — 28
27b.Finsandcirriabsent « . . . . . it i e et ... . Incirrate Octopods — 30

28a. Short cirri and no secondary webs, body axis stronglyh compressed in anteroposterior
PlaNe v v v v v v e st st c e esssees s Opisthoteuthidae (Fig. 65)
28b. Long cirri and secondary webs, body axis not compressed in anteroposterior plane . . . . . —> 29

dorsal view top view

Fig. 64 Vampyroteuthidae (Vampyroteuthis) Fig. 65 Opisthoteuthidae (Opisthoteuthis)

29a. Shell (cartilaginous fin support) U-shaped . .+ + v « v v « « « . . . . Stauroteuthidae (Fig. 66)
29h.Saddle-shapedshell . « v v v e« v v v v et v v eeesseess ... Cirroteuthidae (Fig. 67)

cirri

top view

ventral view

Fig. 66 Stauroteuthidae (Stauroteuthis) Fig. 67 Cirroteuthidae (Cirrothauma)
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30a. Muscle tissue of body of gelatinous consistency but not transparent or gelatinous and
L= 1] = = 0| - 31

30b. Muscle tissue of body firm (may be covered by gelatinous subdermal layer) . « « ¢« « « « + «—> 34

31a. Shell (internal cartilaginous support U-shaped); suckers biserial distal to edge of web
ottt et ettt e e et aseeesss . . Alloposidae (Fig. 68)
31b. Without internal shell; suckers uniserial along entire lengthofarms . . . . . .. ... ... - 32

32a.Eyestubular. . . . . ittt e e e e e e e e e e e Amphitretidae® (Fig. 69)
32b.Eyesnottubular. « « o« o v o s v s bt b b et e et e e s eeses >33

2 rows of 1 row of
suckers suckers
ventral view dorsolateral view
Fig. 68 Alloposidae (Haliphron) Fig. 69 Amphitretidae (4mphitretus)

33a.Digestive gland very elongate,

spindle-shaped, pointed at one end . . Vitreledonellidae* (Fig. 70)
33b. Digestive gland oblong, not pointed at

end « v .veeeeeeeeeann... . Bolitacnidae” (Fig. 71)

lateral view
Fig. 70 Vitreledonellidae (Vitreledonella) Fig. 71 Bolitaenidae

(Japetella)

3" At the time of going to press, Strugnell ef al. (2013) used molecular evidence to merge the families Amphitretinae, Bolitaeninae
and Vitreledonellinae into a single family, Amphitretidae.



List of Species 399

34a. Males and females about the same size; hectocotylized left or right Ill arm, never in

pocket; funnel locking apparatus absent; no water pores on head. . . . . Octopodidae‘" (Fig. 72)
34b. Dwarf males very much smaller than females; hectocotylized left Il arm temporarily

coiled in sac below eye, with extremely long filamentous tip; funnel locking apparatus

PrESENE & & v v v 4 4 o o o o o o o o o s o s o e s s s s e s s e e s e e e e e e e — 35

35a. Water pores present on head at bases of both dorsal and ventral arms; dorsal and
dorsolateral arms of female joined by thin, very deep web . . . . . . Tremoctopodidae (Fig. 73)

35b. Dorsal water pores absent; web, when present, notasabove .. ... .¢c v v e.e..—>36

funnel

dorsal water
pores

dorsal view dorsal view (female)

Fig. 72 Octopodidae (Octopus) Fig. 73 Tremoctopodidae

36a. Females with permanent reticulate sculpturing of ventral mantle; dorsal arms of female

normal, without flap; no shell-like egg case; males with hectocotylus in stalked sac

beneatheye . . . . . . o i i it i e e e e e e Ocythoidae (Fig. 74)
36b. Dorsal arms of females with broad, membranous flap that secretes and holds a thin,

shell-like egg case; males with hectocotylus in non-stalked sac beneath eye

Gttt bt e e et e e e s e e e e aees s Argonautidae (Fig. 75)

permanent
sculpturing .
. membrane lateral view of female
lateral view . .
Fig. 74 Ocythoidae (Ocythoe) Fig. 75 Argonautidae

¥ Atthe time of going to press, Strugnell et al. (2013) published a major revision of the familial level classification of the incirrate
octopods. They establish six families: Octopodidae, Bathypolypodidae, Eledonidae, Enteroctopodidae, Megaleledonidae and
Amphitretidae.
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LIST OF FAMILIES AND SPECIES OCCURRING IN THE AREA

The symbol Lis given when species accounts are included.

CUTTLEFISHES, BOBTAIL SQUIDS AND RAM’'S HORN SQUID
Family SEPIIDAE

X Sepia australis Quoy and Gaimard, 1832.
ﬂ/ Sepia bertheloti d’Orbigny, 1835.
s Sepia elegans Blainville, 1827.
Y Sepia elobyana Adam, 1941.
s Sepia hieronis (Robson, 1924).
Y Sepia hierredda Rang, 1835.
ﬂ Sepia officinalis Linnaeus, 1758.
Sepia orbignyana Férussac in d’Orbigny, 1826.
'Y Sepia vermiculata Quoy and Gaimard, 1832.

' Sepiella ornata (Rang, 1837).

Family SEPIOLIDAE

f Austrorossia mastigophora (Chun, 1915).
§ Heteroteuthis dispar (Ruppell, 1844).

¥ Neorossia caroli (Joubin, 1902).

¥ Rondeletiola minor (Naef, 1912).

f Rossia macrosoma (Delle Chiaje, 1830).
' Sepietta oweniana (d'Orbigny, 1840).

:ﬂ Sepiola atlantica d’'Orbigny, 1839-1842.
Sepiola aurantiaca Jatta, 1896.

X Sepiola knudseni Adam, 1984.

'Y Sepiola rondeletii Leach, 1817.

X Stoloteuthis leucoptera (Verrill, 1878).

Family SPIRULIDAE
e Spirula spirula (Linnaeus, 1758).

SQUIDS
MYOPSID SQUIDS
Family LOLIGINIDAE
'Y Afrololigo mercatoris (Adam, 1941).

f Alloteuthis africana Adam, 1950.
A Alloteuthis media (Linnaeus, 1758).
§ Alloteuthis subulata (Lamarck, 1798).

A Loligo forbesii Steenstrup, 1856.
Y Loligo reynaudii d’Orbigny, 1841.
¥ Loligo vulgaris Lamarck, 1798.
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OEGOPSID SQUIDS

Family ANCISTROCHEIRIDAE
¥ Ancistrocheirus lesueurii (d’Orbigny 1842).

Family ARCHITEUTHIDAE
{ Architeuthis Steenstrup, 1857.

Family BATHYTEUTHIDAE
'Y Bathyteuthis abyssicola Hoyle, 1885.

Family BRACHIOTEUTHIDAE

X Brachioteuthis picta Chun, 1910.

{ Brachioteuthis riisei (Steenstrup, 1882).
Family CHIROTEUTHIDAE

§ Chiroteuthis veranyi (Férussac, 1835).

{ Grimalditeuthis bonplandi (Vérany, 1839).
{ Planctoteuthis danae (Joubin, 1931).

{ Planctoteuthis exophthalmica (Chun, 1908).
£ Planctoteuthis lippula (Chun, 1908).

Family CHTENOPTERYGIDAE

Y Chtenopteryx canariensis Salcedo-Vargas and Guerrero-Kommritz, 2000.
' Chtenopteryx sicula (Vérany, 1851).

Family CRANCHIIDAE

{ Bathothauma lyromma Chun, 1906.

{ Cranchia scabra Leach, 1817.

Y Egea inermis Joubin, 1933.

Y Galiteuthis armata Joubin, 1898.

:ﬂ/ Helicocranchia papillata (Voss, 1960).
§ Helicocranchia pfefferi Massy, 1907.

¥ Leachia atlantica (Degner, 1925).

'Y Liguriella podophtalma |ssel, 1908.

{ Liocranchia reinhardtii (Steenstrup, 1856).
' Megalocranchia oceanica (Voss, 1960).

e Sandalops melancholicus Chun, 1906.

¥ Taonius pavo (Lesueur, 1821).

{ Teuthowenia maculata (Leach, 1817).

Family CYCLOTEUTHIDAE
I'e Cycloteuthis sirventi Joubin, 1919.

Y Discoteuthis discus Young and Roper, 1969.
L Discoteuthis laciniosa Young and Roper, 1969.
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Family ENOPLOTEUTHIDAE

X Abralia redfieldi Voss, 1955.
i Abralia veranyi (Ruppell, 1844).

f Abraliopsis atlantica Nesis, 1982.
e Abraliopsis gilchristi (Robson, 1924).
e Abraliopsis morisii (Vérany, 1839).

Y Enoploteuthis anapsis Roper, 1964.
X Enoploteuthis leptura leptura (Leach, 1817).

Family HISTIOTEUTHIDAE

Y Histioteuthis arcturi (Robson, 1948).

ﬂ Histioteuthis bonnellii (Férussac, 1834).

Y Histioteuthis celetaria celetaria (Voss, 1960).

ﬂ Histioteuthis corona corona (Voss and Voss, 1962).
Y Histioteuthis macrohista Voss, 1969.

A Histioteuthis meleagroteuthis (Chun, 1910).

f Histioteuthis reversa (Verrill, 1880).

Family JOUBINITEUTHIDAE
{ Joubiniteuthis portieri (Joubin, 1916).

Family LEPIDOTEUTHIDAE
§ Lepidoteuthis grimaldii Joubin, 1895.

Family LYCOTEUTHIDAE

X Lampadioteuthis megaleia Berry, 1916.
'Y Lycoteuthis lorigera (Steenstrup, 1875).
X Selenoteuthis scintillans Voss, 1959.

Family MAGNAPINNIDAE
X Magnapinna talismani (Fischer and Joubin, 1907).

Family MASTIGOTEUTHIDAE

Y Mastigoteuthis agassizii Verrill, 1881.
Y Mastigoteuthis danae (Joubin, 1933).
Y Mastigoteuthis glaukopis Chun 1908.

X Mastigoteuthis hjorti Chun, 1913.
Mastigoteuthis inermis Rancurel, 1972.
X Mastigoteuthis magna Joubin, 1913.

Family NEOTEUTHIDAE
Y Narrowteuthis nesisi Young and Vecchione, 2005.

A Neoteuthis thielei Naef, 1921.
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Family OCTOPOTEUTHIDAE

Y Octopoteuthis danae Joubin, 1931.
x‘ Octopoteuthis megaptera (Verrill, 1885).
x Octopoteuthis rugosa Clarke, 1980.
' Octopoteuthis sicula Ruppell, 1844,

'Y Taningia danae Joubin, 1931.

Family OMMASTREPHIDAE

{ Eucleoteuthis luminosa (Sasaki, 1915).

e Hyaloteuthis pelagica (Bosc, 1802)

¥ lllex coindetii (Vérany, 1839).

' Ommastrephes bartramii (Lesueur, 1821).
A Ornithoteuthis antillarum Adam, 1957.

& Sthenoteuthis pteropus (Steenstrup, 1855).

Y./ Todarodes angolensis Adam, 1962.
L Todarodes sagittatus (Lamarck, 1798).

' Todaropsis eblanae (Ball, 1841).

Family ONYCHOTEUTHIDAE

{ Ancistroteuthis lichtensteini (Férussac, 1835).

{ Onychoteuthis banksii (Leach, 1817).

k/ Onykia carriboea Lesueur, 1821.
's Onykia robsoni (Adam, 1962).

Y Walvisteuthis virilis Nesis and Nikitina, 1986.

Family PYROTEUTHIDAE

x Pterygioteuthis gemmata Chun, 1908.
's Pterygioteuthis giardi Fischer, 1896.

e Pyroteuthis margaritifera (Rippell, 1844).

Family THYSANOTEUTHIDAE
I'e Thysanoteuthis rhombus Troschel, 1857.

VAMPIRES
Family VAMPYROTEUTHIDAE
X Vampyroteuthis infernalis Chun, 1903.

CIRRATE OCTOPODS
Family CIRROTEUTHIDAE
¥ Cirroteuthis magna Hoyle, 1885.
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Family OPISTHOTEUTHIDAE

& Grimpoteuthis boylei Collins, 2003.
'Y Grimpoteuthis wuelkeri (Grimpe, 1920).

f Opisthoteuthis calypso Villanueva, Collins, Sanchez and Voss, 2002.
s Opisthoteuthis grimaldii (Joubin, 1903).
' Opisthoteuthis massyae (Grimpe, 1920).

INCIRRATE OCTOPODS
Family ALLOPOSIDAE
X Haliphron atlanticus Steenstrup, 1861.

Family AMPHITRETIDAE
& Amphitretus pelagicus Hoyle, 1885.

Family ARGONAUTIDAE

ﬂ Argonauta argo Linnaeus, 1758.

X Argonauta hians Lightfoot, 1786

X Argonauta nodosus Lightfoot, 1786.
Family BOLITAENIDAE

{ Bolitaena pygmaea (Verrill, 1884).
X Japetella diaphana Hoyle, 1885.

Family OCTOPODIDAE
'Y Amphioctopus burryi (Voss, 1950).
e Aphrodoctopus schultzei (Hoyle, 1910).

Y Bathypolypus ergasticus (P. Fischer and H. Fischer, 1892).
Bathypolypus sponsalis (P. Fischer and H. Fischer, 1892).
' Bathypolypus vald