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Abstract. The lanternfishes (Family Myctophidae), represented by at least 254 extant species, are a diverse
family of oceanic fishes which dominate fish biomass in world oceans. Most lanternfish species reside
in the mesopelagic zone (the upper water column of open ocean in ~200-1,000 m depths) where many
ascend vertically at night to feed. Lanternfishes are small-bodied (~25-280 mm SL) and are key prey for
myriad fishes and squids (including numerous commercial species), seabirds and marine mammals. For
these reasons, the ecological roles of lanternfishes and their relevance to food security are of increasing
global research interest. Despite numerous lanternfish species being known from Australian waters, no
comprehensive and regionally specific key is available to aid species-level identification of the Australian
fauna. This paper meets that need by providing illustrated keys to 30 lanternfish genera and 141 species:
29 genera and 136 species present within Australia’s Economic Zone (EZ), plus one genus and five
species recorded close to the EZ boundary. About half the fauna is contained within the three most
speciose genera — Diaphus (40 species), Lampanyctus (16) and the Myctophum complex (14) — while
nine genera are represented by single species (Ceratoscopelus, Hintonia, Idiolychnus, Krefftichthys,
Lampanyctodes, Lampichthys, Notolychnus, Scopelopsis and Triphoturus); four species remain undescribed
(three Dasyscopelus, one Lampanyctus). There are new records from Australian waters of 21 species,
and numerous distributional range extensions within Australian waters of previously recorded species.
Synopses of the relationships between genera, taxonomic uncertainties, comparisons of morphological
and molecular-based taxonomies, and ecological notes are provided for most genera.

Introduction

The lanternfish family Myctophidae, Order Myctophiformes,
is the second-most diverse family of fishes (after Stomiidae)
in the mesopelagic zone (depths from approximately 200 to
1000 m) in global oceans. Lanternfishes occur in all oceans,
from the Antarctic Ocean to the Arctic area, and in most seas
with waters exceeding 400 m depth. Presently, at least 254
species in 34 genera are recognised (Fricke et al., 2026).
Lanternfishes are small-bodied fishes, with maximum size
ranging from ~25 to ~280 mm SL at sexual maturity. Many
species are broadly distributed and abundant. Collectively,

lanternfishes make up most of the biomass of mesopelagic
fishes — estimated, variously by net capture, acoustic and
modelling methods, to be in the range of 1 to ~16 Gt
(10° tonnes) (Gjeseter & Kawaguchi, 1980; Irigoien et
al., 2014; Gascuel et al., 2008; Jennings & Collingridge,
2015; Proud et al., 2019). This extraordinarily high total
dominates fish biomass in world oceans and is larger than
any commercial fish stock.

Although the distributions of most lanternfish species are
in the mesopelagic zone of the high-ocean, some species
are pseudoceanic (sensu Hulley, 1981), being restricted to
ocean margins overlying the continental and insular shelf
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edges and upper slope, while the adults of a few species
are benthopelagic over continental slopes. Complex
distributional sub-structure within these broad zones is
determined by temperature and biological productivity — for
example, in the North and South Atlantic Oceans (Hulley,
1981). Off Australia’s east coast, zoogeographic boundaries
for lanternfish distributions are represented by the Tasman
Front, Subtropical Convergence and Subantarctic Front
(Flynn & Marshall, 2013).

Lanternfish species have complex vertical distributions,
and many ascend at night to feed, descending back to
residence depths during the day (Go, 1980; Watanabe ef al.,
1999; Dypvik et al., 2012; Matsuura et al., 2012; Dypvik
& Kaartvedt, 2013; Eduardo ef al., 2021). This diel vertical
migration may be to shallower depths within the mesopelagic
zone, into the epipelagic zone (depths <200 m), or to the
surface (Alverson, 1961; Kawaguchi et al., 1972; Ovcharov,
1983; Ovcharov et al., 1985; Greze & Salekhova, 1988;
Nishimura et al., 1997; Abookire et al., 2002; Olivar et al.,
2025). Depth-stratified sampling using opening-closing
nets enable these day-night distributions to be mapped, e.g.
off SE Australia (Williams & Koslow 1997), and for the
resulting flux of prey and carbon to be better understood
(Hudson, 2014; Hidaka et al., 2001; Williams et al., 2001,
Hudson, 2012; Anderson et al., 2019; Belcher et al., 2019;
Cotte et al., 2022).

Lanternfishes have two central roles in oceanic food
chains. Firstly, they form short-chain linkages as consumers
of mesozooplankton (myriad small animals ranging in size
from ~0.2 to 20 mm) whilst being key prey for a wide variety
of top predators. These are many larger fishes and squids,
including important demersal and pelagic commercial
species, and as well as marine mammals and seabirds,
including iconic species. The trophic role of lanternfishes
is exemplified in Antarctic waters where they form krill-
based and krill-independent pathways to penguins, seals,
whales, and important commercial fisheries species including
toothfish and mackerel icefish (Tarling et al., 2012; Ward
et al., 2012; Saunders ef al., 2014, 2015, 2019). Secondly,
because most species are diel vertical migrators, ascending
at night from deep (~500-1000 m) daytime residence depths
to feed in shallower (< 200 m) depths — often at the surface
or near-surface — they are exceptionally important in the
trophic ecology of oceanic waters as major contributors to
the vertical flux of biomass away from productive surface
waters, and by regulating carbon and nutrient cycles globally
(Robinson et al., 2010; Cavan et al., 2019).

Lanternfishes are batch (or serial) spawners with
protracted or restricted breeding seasons (Gartner, 1993).
Growth rates are high; most tropical species live only one
or two years (Clarke, 1973), while higher latitude species
can live longer, e.g. the southernmost species, Electrona
antarctica, to 3.5 years (Greenly ef al., 1999). How the
traits of mesopelagic fishes, including myctophids, relate
to feeding, growth and reproduction, as well as the key
functions that contribute to fitness, have been summarized
by Andresen et al. (2024).

A few species are known to occur at high abundance,
either locally as spawning aggregations, e.g. Diaphus
danae in the Coral Sea (Flynn & Paxton, 2012), or as
dense populations over broad areas where there have been
several attempts establish commercial lanternfish fisheries.
Historically, in the 1970s and 1980s, these were for Diaphus
coeruleus and Gymnoscopelus nicholsi) in the Southwest
Indian Ocean and Southern Atlantic by the former Soviet
Union (Payne & Hoagland, 2022); for Lampanyctodes
hectoris off South Africa (Hulley & Prosch, 1987); and

Benthosema pterotum in the Gulf of Oman (Gjosater,
1984). All were abandoned due to low profitability, but
more recently, as the demand for and price of LC omega-3
oils has grown, there is renewed commercial interest in
lanternfishes, particularly from nations with developed
aquaculture industries, e.g. Norway and Peru (Zhang et al.,
2023; Zhang et al., 2026).

The first lanternfish was described in 1810 from Sicily in
the Mediterranean Sea, where beach strandings of deep-sea
fishes are common. Some individual species were later
described from various areas and early expeditions such as
the voyages of the Erebus and Terror (Richardson, 1845).
Regular deep-sea collecting began in the 1870’s with voyages
of HMS Challenger. Liitken (1892a, 1892b) was the first
to comprehensively describe North Atlantic species in the
collection of the Zoological Museum (Copenhagen). Brauer
(1906) established the basic photophore terminology that is
used today.

Fraser-Brunner (1949), following Bolin (1939), proposed
an evolutionary scheme based on the hypothesis that the
primitive photophore condition in the family involved three
horizontal rows of photophores ventrally, exemplified by
those of Electrona, with individual photophores positioned
dorsally in the evolution of different lines. Hulley (1998)
investigated the possible evolution of the Tribe Electronini
in the Southern Ocean.

Paxton (1968, 1972) recognised two subfamilies,
Myctophinae and Lampanyctinae, with two and four tribes
respectively, based on the osteology and photophore patterns
of adult specimens. The Myctophinae was considered the
more generalized, following Fraser-Brunner’s (1949) study.
Moser and Ahlstrom (1970) recognised the same subfamilies
and tribes, with some different generic placements in a few
of the latter. They proposed the two subfamilies split early
in the evolution of the family, with larval Myctophinae
evolving specialized eyes and adult Lampanyctinae evolving
specialized jaws. Moser and Ahlstrom (1972) considered
Scopelopsis in the Lampanyctinae, with secondary
photophores over each scale, to be the ancestral condition,
with development of primary photophores from different
secondaries in the evolution of different lines. Stiassny’s
(1996) preliminary survey of new adult characters did
not answer the question of which subfamily is ancestral.
That answer may come in future DNA studies, or from
more detailed study of photophore patterns to reconcile
the presence of smaller secondary scales associated with
some elevated photophores (Fraser-Brunner, 1949) with the
sequence of photophore development in larval lanternfishes
(Moser & Ahlstrom, 1974) to determine homology of
individual photophores and groups.

The first author began collecting lanternfishes off eastern
Australia on surveys aboard HMAS Kimbla in 1969 and 1970
and FRV Kapala from 1971 to 1977, the latter association
resulting in the collection of 1000’s of specimens mostly
offshore of the Sydney region. At that time Whitley’s (1964)
Checklist of Australian Fishes included 12 species in the
family, while Munro’s (1959) Handbook of Australian Fishes
included 10 species. These new collections enabled the start
of a draft key to Australian Myctophidae, with new species
added as they were recognised. Substantial progress was
made in 1977 during a visit to Australia by Basil Nafpaktitis
who identified many lots of AMS specimens, especially
those of the difficult genus Diaphus; a number of the new
Australian records were mentioned in his papers on western
North Atlantic myctophids (Nafpaktitis et al., 1977) and
Indian Ocean Lobianchia and Diaphus (Nafpaktitis, 1978).
By the end of the 1970s the draft key was in use at the CSIRO



Marine Laboratory in Cronulla and, subsequently, various
iterations of the key were provided to individual researchers
and research laboratories for use and ‘road-testing’.

Despite increasing research interest in the ecological roles
of lanternfishes in mesopelagic and oceanic ecosystems,
and in the context of food security, no comprehensive guide
was previously available to aid species-level identification
of this taxonomically-complex group in Australian waters.
The aim of this study, therefore, was to develop keys to the
genera and species of the family Myctophidae known from
the Australian region.

Materials and methods

Structure of keys

The Key to Genera includes all genera of Myctophidae
recorded from Australian waters, including many from the
sub-Antarctic region of the Southern Ocean, and ordered
according to diagnostic features. Each genus diagnosis
includes a figure of a representative species (two in the case
of the large genus Lampanyctus). One genus (Idiolychnus)
recorded just outside Australian waters, and expected to
occur here, is also included. In the Keys to Species within
genera, one genus follows another alphabetically. Five
individual species recorded just outside Australian waters
and expected to occur here are included.

Each key begins with an introduction that includes a
brief summary of diagnostic/notable features; the world
distribution pattern; total number of species in the genus,
followed by the number of Australian species in the genus;
and a list of references utilized to determine the presence
and distributions of species within the genus. The references
include, for every genus, the Zoological Catalogue of
Australia (Hoese et al., 2006), where taxonomic details
such as the original description and Australian synonyms are
found, as well as coordinates of distributional limits within,
and references of the first records from, Australian waters.

The definitive couplet for each species includes firstly
the diagnostic characters at that point in the key, followed
by non-diagnostic characters within [ ] that can support an
identification. Non-diagnostic characters always include
(unless given previously as diagnostic) meristic counts
of the AO photophores, gill rakers, and dorsal-, anal-,
and pectoral-fin rays. Pelvic-fin rays are 8 for all species,
except Notolychnus valdiviae and one east Pacific species
of Gonichthys, so are not given. Often some details of the
caudal luminous organs, SCO and ICO, are included.

The number of specimens counted for meristics, n, is
given, as well as the size of the largest specimen (max.,
maximum size) in mm SL (millimetres, standard length).
Counts of non-Australian specimens are given within {}.
These data come either from Australia museum specimens or
from one of the references listed at the end of the introductory
paragraph.

The remarks section at the end of each genus key includes
notes, for individual species, on topics including sources of
data for non-Australian specimens, uncertainties in species
identifications, distributions, and ecology. Recent distribution
data from one author (PAH) are included for several genera.
A short summary of recent molecular taxonomy is provided
for some genera. However, the details provided vary from
species to species, even being absent for some.

Species identifications

The position and number of body photophores are the most
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important diagnostic characters in most genera, followed by
the number of gill rakers. Details of caudal luminous organs
and other patches of luminous tissue are also important in
some genera. In the largest genus (Diaphus, with 40 species),
the most important characters are found in the luminous
organs on the front of the head around the eye. The size and
shape of the headlight organs (Dn, Vn and Ant) are variable
between species and sometimes difficult to discern. Damage
to the head can make these characters difficult to interpret
(and see note under Diaphus). It should be recognized
that trawled specimens can often be in poor condition and
photophores could be removed or sometimes displaced into
an atypical position. For this reason, multiple specimens
of the one species are sometimes required to accurately
determine an identification; when all specimens are in poor
condition, it may not be possible to get past identification
to genus only.

Photophores and light organs

Photophore terminology follows that originally proposed
by Brauer (1906), with additions and slight modifications
in later papers (Fig. 1), where: Ant - Antorbital light organ;
AO - Anal Organ photophores, anterior & posterior; Br -
Branchiostegals (not figured); Ce - Cervical photophore;
Dn - Dorsal nasal light organ; ICO - Infracaudal organ(s);
LT - Luminous Tissue patches (not figured); Op - Opercular
photophores; PLO - Pectoral Lateral Organ photophore;
PO - Pectoral Organ photophores; Pol - Posterior Lateral
photophore; Prc - Precaudal photophores; PVO - Pectoral
Ventral Organ photophores; SAO -Supra Anal Organ
photophores; So - Suborbital light organ; Suo - Supraorbital
light organ; SCO - Supracaudal organ(s); VLO - Ventral
Lateral Organ photophores; Vn -Ventral nasal light organ;
VO - Ventral Organ photophores.

The relative positions of photophores are often diagnostic
characters, and can be in relation to the lateral line or a body
part, one photophore to another, or a line of photophores.
Reference points can either be through the centres or
margins of photophores (centres used in this key), over or
under the ‘horizontal from’, or before or after the ‘vertical
from’. Counts of photophores in series are from anterior
to posterior; in some Lampanyctus species where the AO
series is continuous with the Prc, the last 4 photophores are
considered to be Prc and the remainder AOp (i.e. counting
is posterior to anterior).

There are also a number of ‘headlight’ luminous organs on
the head associated with the eye — the Dn, Vn, Ant, So, and
Suo. The first two are most highly developed in the species of
Diaphus, in which they show great variation in size and form,
and moderately developed in species of Gymnoscopelus. The
Ant is found only in some species of Diaphus. The So in
single species of Electrona, Metelectrona, and Benthosema
apparently represents a Vn that has moved posteriorly, but
both organs are present in all species of Diaphus that have
an So (Paxton, 1972). The Suo’s of Dasyscopelus lunatus
(underneath the sixth circumorbital without pigment) and
Diaphus adenomus (over the edge of the frontal surrounded
by much pigment) do not appear homologous, and that of
D. lunatus should probably be considered a luminous patch
on the anterodorsal portion of the head, like those in some
species of Bolinichthys and Ceratoscopelus (Nafpaktitis &
Nafpaktitis, 1969). The organs around the orbit (Ant, Dn,
So, Suo, Vn) are sexually dimorphic in a few genera, most
notably Diaphus, where males usually have a larger Vn.

Supra- and infra-caudal light organs (SCO and ICO
respectively) are found on the dorsal and ventral surfaces of
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Figure 1. Hypothetical lanternfish with photophore and luminous tissue positions and abbreviations (after Hulley, 1986a).

the caudal peduncle in many genera. These are often sexually
dimorphic, with SCO in males and ICO in females, although
some genera have both organs. Fewer genera have neither.
The structure of the SCO and ICO is variable, each being
either a single organ, or composed of a series of individual
plates, often with black margins and touching or overlapping.
Both SCO and ICO are particularly prominent in Lampadena
and Taaningichthys as large, single organs bordered by
heavy black pigment. Caudal luminous organs are not fully
developed in most species until maturity, so these characters
are not available on juveniles.

There are also patches of luminous tissue on many other
areas of the body in species of relatively few genera, limited
to the subfamily Lampanyctinae (in addition to those light
organs found on the dorsal and ventral surfaces of the caudal
peduncle). Some of the luminous tissue patches are scale-
shaped, and have been termed ‘luminous scales’ by some,
including Nafpaktitis (1978) — “For purposes of simplicity
and brevity rather than accuracy, the patch of luminous tissue
at the PLO is referred to as “luminous scale.” Here they are
all called luminous patches, regardless of their shape or
position, that is often at fin bases.

Gill rakers

Counts of gill rakers (GR) are given as rakers in the upper
arm of the first arch (GR upper) + lower arm including the
single raker in the angle of the arch (GR lower). The range
in GR upper counts is usually more conservative than in GR
lower counts, and therefore more useful in differentiating
species. In some genera it is necessary to carefully cut the
branchiostegal membrane to almost the lower jaw symphysis
using fine dissecting scissors to see the most anterior GRs on
the lower arm. For small specimens, ¢.g. <30 mm SL, these
rakers can be teased apart effectively for counting using an
insect pin. In most species, the anterior GRs of both arms
are preceded by a few spines or spinous protuberances that
are clearly different and not counted. In a few species there
is a gradation from GR to non-GR. For these keys, the raker
element is counted if it is longer than wide at the base and
moveable. In some species, GRs are added with growth,
so uncommon low counts are not unexpected in smaller
specimens. For these keys, meristics of larger specimens
were counted when possible.

Fin rays

The last ray of the dorsal and anal-fins is double, but the
two rays share one radial and are counted as one. The small
ray often found at the origin of these two fins is included in
their counts, but the small splint rarely found at the top of
the pectoral-fin base (and almost always at the origin of the
pelvic-fin base) is excluded. The ventral-most pectoral rays
can be very small, and are always included (in damaged
specimens, the two halves of the individual rays can separate,
making accurate counts difficult). Abbreviations used are: D
(dorsal-fin), A (anal-fin), P (pectoral-fin), and C (caudal-fin).

Distributions

The geographical distribution of each species inside the
Australian 200 n.m. EZ boundary is recorded in the key
as species presence in the ocean regions adjacent to each
Australian state and offshore territory (Fig. 2). This method
of recording approximates that applied in the Zoological
Catalogue of Australia (Hoese et al., 2006). Determining
whether species were taken inside or outside Australian EZ
waters was assessed using published data from international
(VERTNET, OBIS, GBIF) databases, databases of Australian
specimen collections, and authors’ data - particularly
distributions mapped by Hulley (1990a). A few species
taken close (~10 n.m.) of the EZ boundary were included in
the key, and identified as ‘not yet recorded from Australian
waters’. Considering the lack of physical boundaries in
oceanic waters, these species are also likely to occur here.
Additional detailed distribution information is provided in
remarks for some species from recent work completed by
one of the authors (PAH), especially for the sub-Antarctic
and the CCAMLR Area (Hulley, in preparation).

We were unable to provide information on species’
day/ night depth distributions because the vast majority of
midwater trawl collections taken in Australian waters have
been made with open nets. Studies using opening/ closing
nets provide data for some species off southeast Australia
(Williams & Koslow, 1997; Flynn & Kloser, 2012), while
general patterns are described for many Australian-occurring
species from studies elsewhere.
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Figure 2. Myctophid species distributions inside the Australian 200 n.m. EZ boundary are recorded as their presence in the ocean regions
adjacent to each Australian state and offshore territory: Qld — Queensland; LHI — Lord Howe Island; NI — Norfolk Island; NSW — New
South Wales; Vic — Victoria; Tas — Tasmania; MI — Macquarie Island; SA — South Australia; HIMI — Heard and MacDonald Islands; WA
— Western Australia; Chl — Christmas Island; Col — Cocos Island; NT — Northern Territory.

Remarks

At the end of the Key to Species in each genus account,
a remarks section provides some selective information
on the genus and/or individual species. This is primarily
discussion of genetics studies, and of possible problems
with characters or how the Australian specimens differ from
those described from other areas. In some cases, additional
detailed distribution data are included from recent work by
one of the authors (PAH); it is not possible to include similar
detail for all species.

Figures

Dr Lindsay Marshall (LM) drew all whole fish and caudal
organ illustrations, except for 11 whole fish drawn by
Rhyll Plant (Ceratoscopelus warmingii, Diaphus kapalae,
Electrona subaspera, Hygophum hygomii, Lampadena
speculigera, Lampanyctodes hectoris, Lampanyctus alatus,
L. australis, L. pusillus, Lobianchia dofleini, Scopelopsis
multipunctatus). Each species is illustrated within the Keys
to Species; the figures in the Key to Genera are duplicates of

an example species from that genus. These figures are mostly
redrawn, using previously published figures as guides, to
present a similar format; figure captions include the reference
on which the illustration was based. Several illustrations are
original, drawn using specimens and/or photo images of
specimens, and show the artist’s initials (LM) in the caption.

CAAB Numbers & Standard Names

The 8-digit numerical Code for Australian Aquatic Biota
(CAAB) is a standard code applied to all fish species (and
other taxa) in the Australian (and New Zealand) fauna that
enables effective manipulation of data, e.g. for sorting,
and not prone to misspelling of species names. The code
number is provided for each species by CSIRO, including
temporary codes for undescribed species. In these keys, the
CAAB number and standard common name of each species
is provided underneath each illustration. The first 2 digits
code Phylum (37, Pisces); digits 3 to 5 are Family (122,
Myctophidae); digits 6 to 8 are species, e.g. Benthosema
suborbitale = 37122024 Dimple Lanternfish.
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Results

Key to the genera of Australian Myctophidae

1 Body, head, and fin membranes covered with minute
secondary photophores, primary photophores indistinct
[MONOLYPIC, Po 102] 1ottt ettt e b e sebeeseesnee s Scopelopsis

——  Secondary photophores absent or, if present, always smller
than and distinct from primary photoPhOIEs . ........ccuevviiviiiiiiiiiieieeeee et 2

2 Three photophores far above lateral line near dorsal profile;
Prc, two diameters or more above lateral line; pelvic-fin rays

rays 6 [monotypic, p. 94] Notolychnus

—— No photophores far above lateral line near dorsal profile;
Prc, never more than one diameter above lateral line;

pelvic-fin rays usually 8, rarely 7 ... ..c.ccoveviiiiiiiiiieie ettt o 3
3 1-2 Prc, always clearly separate from AOD ......cocoiirierieeiieeee et .4
——  3-9 Prc, sometimes continuous With AOD ... ccooouieiiiieiieiee e e 15
4 PLO below or opposite pectoral base, snout not projecting;

no distinct Pol, AOa and AOp usually continuous, some

with last 1 or 2 AOa raised and/or AOpP depressed . ....oo.ooeeiieiiiieiiniee et e 5

—— PLO dorsal to pectoral-fin base or, if opposite, snout weakly
or strongly projecting; distinct Pol present, AOa and Aop

AIWAYS AISCONTIMUOUS ....ovvieviivieiieitietie sttt ettt et ebeeteebeeseesteessesseessesasessesssesseessesseessesseenes oe 8
5 PVO, and PVO, horizontal, line connecting them markedly
ADOVE PO . ottt ettt ettt a et ae et b e te e b e st et e aseben 2eas 6

—— PVO, and PVO, angled, in line with PO, 7
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6 PLO, PVO, and PVO, on same horizontal line; 2 SAO,
horizontal; SAO, behind level of VO,; males with 6 (5-8)
separate but contiguous, individually complex SCOs
[MONOLYPIC, Pr 61T «ot ittt . Krefftichthys

—— PLO slightly above to well above PVO,; 3 SAO, not
horizontal; SAO, before level of VO,; male SCO not as above
[9 SPECIES, Pr OO] .ottt eneen Protomyctophum

7 VO level; posterodorsal margin of operculum lacking
lobe with notch; last AOa not, or only slightly, elevated
[S SPECIES, Pu 48] .ttt ettt et b e e ra e ae et reenaesreenneas Electrona

—— VO, highly elevated; posterodorsal margin of operculum
distinctly lobed, sometimes serrated, notch below; last 1-2
AOa elevated [2 SPECIes, P. 79] cveeierieieiee et o .Metelectrona
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8 PLO distinctly dorsal to upper margin of pectoral-fin
base; mouth terminal, SNOUt NOt PIOJECHINE ... wovevuerviriiriiriitiienietctee ettt .9

——  PLO opposite or just dorsal to upper margin of pectoral-fin base;

mouth subterminal, snout weakly or strongly projecting ..........ccceceeceeervenerenenienenenenens ene 13
9 VO, clevated out of VO series; PVO,_, horizontal or
weakly angled, line connecting them above PO ... .c..cocoiiiiiiiiiiiiiiieeeeeee 10

—— VO level or slightly arched, VO, not elevated out of

VO series; PVO,_, angled in line With PO .......occoiiiiiiieeeeee e 11
10 Prc, more than 2 diameters below lateral line; SAO; before

AOa,;; GR 2+1+11-12; max. size 32 mm SL (AO 6 (5-7)

3 (2-4) [2 SPECIES, P- A0] .ottt e Diogenichthys

——  Prc, less than 1 photophore-diameter below lateral
line; SAO; behind AOa;; GR 3-8+1+9-16; max. size
90 mm SL; [3 SPECICS, P. 10] cvnviiiicieiieieie ettt Benthosema
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11 2 Pol; Prc, at or slightly below lateral line [4
SPECIES, P 57T 1ot ettt b et Hygophum

—— 1 Pol; Prc, far below lateral line or, if at lateral line,
SAQ straight, N0t ANGIEd ... ...eocuiriiiiieieii et o 12

12 SAO,_; strongly angled, approaching right angle, with
SAO, usually over or anterior to VO, over VO; in some
specimens of one species; (scales always cycloid);
4 SPECIES, Pr LO2] oot et Symbolophorus

——  SAO,;in a straight line or obtuse angle, SAO, usually closest
to vertical of VO, (if closer to vertical of VO,, scales cycloid
or spinoid); [14 species, P. 80] .oove coieierieieeeereeee e Myctophum complex
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13 PLO opposite upper half of pectoral-fin base; snout
weakly projecting; small Suo present behind level of
posterior margin of pupil; palatine with enlarged teeth;
SCO of mature males single, large; females without caudal
luminous organs [2 SPECIES, P. 78] .. viviererieriieieeiieie ettt ettt s Loweina

——  PLO just dorsal to pectoral-fin base; snout strongly projecting;
no Suo over eye; palatine without enlarged teeth; SCO of males
and ICO of females 4-8 individual plates, with black margins
and touching or slightly overlapping in largest Specimens ... .......cceceveeieirinenincnencnenen e 14

14 Gill rakers normal; SAO,_;strongly angled, SAO, on or near SAO,—
VLO line; lateral line present, extending at least to near level
of adipose-fin base [2 species, P. 50T c..cvviiiiiririnieeeceeeee s e Gonichthys

——  Gill rakers reduced to spinoid protuberances; SAO, _; straight
to weakly angled, SAO, far below SAO,—VLO line; lateral
line absent [2 SPECIES, P. 22] cvieierieeieiieierieeie ettt ettt enee o Centrobranchus

15 Supra- and infracaudal organs large, single, bordered
by heavy black pigment; (strong pterotic spine
present; Prc 2 + 1, always separate from AOP) ....cc.oeoeeieiiriereiiee e e 16
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Supra- and/ or infracaudal organs of narrow, overlapping
plates sometimes difficult to distinguish, with or
without pigment, or no caudal organs; (when plates
difficult to distinguish, in some Lampanyctus and

Nannobrachium, Prc 4, often continuous with AOp) .....ccecvvevverveenennne.

Pelvic-fin origin anterior to dorsal-fin origin; white
crescent around posterior half of iris; no vomerine teeth
[2 Species, P. TOST cuvviniiieieiieeeee et

17

18

Pelvic-fin origin under dorsal-fin base; no white crescent around
posterior half of iris (1 species around dorsal half of iris); vomerine
teeth present; [6 SPecies, P. O1] ... covevieieiieieiieeee e

SCO and ICO present in both sexes [some populations
of Ceratoscopelus with SCO of males developing
only at sexual MAtULILY] ......cooeerieieiieeeee e

Either SCO and ICO absent, or only one, its position

depending ON SEX ... ..eevuieiiiiieieitieie ettt ettt

PO, and PO; moderately elevated; Prc 5; all photophores at least
two diameters below lateral line; Dn present; PVO,_, almost

horizontal; [MONOtYPIC, P. 64] ..cvevierieiieeieiieeeie ettt
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19

20

PO level (PO, slightly elevated in one, POy slightly
elevated in another) or PO, highly elevated; Prc 3—4; at
least one photophore on or within one diameter of lateral

line; Dn absent; PVO,_, vertical or subvertical ... ......cccocuerieiienieiiieeeee

Vertical from anal-fin origin posterior to or under end of dorsal-
fin base; luminous patches at bases of most fins and other areas

of head and body in addition to the SCO and ICO .........ccoccveieiieiinieeee

Vertical from anal-fin origin anterior to posterior end
of dorsal-fin base, often closer to middle of dorsal-fin
base; luminous patches only at SCO, ICO, and a small

patch at adipose-fin origin in SOME SPECIES ... ...cvverrreeeriieierreeieireeieeieereeeeenens

PO level (POjs slightly elevated); Prc 4; extensive midventral
luminous tissue between anus and pelvic-fin bases
(not reaching pelvic-fin bases in some small, less than
35 mm SL, southern specimens) and over entire anal-fin
base; other luminous tissue patches on head and body,
but often rubbed off; no white crescent of posterior half

..................... 20

..................... 21

OF ir1S; [1 SPECIES, Pr 24] - ns ettt Ceratoscopelus

PO, distinctly elevated; Prc 3; no extensive luminous tissue
between pelvic-fin bases and anus (1 patch at pelvic-fin
base in some species); white crescent on posterior half
Of iriS; [7 SPECIES, P. L8] - nie e . Bolinichthys
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21 5 VO with VO, elevated above level of, and anterior to, VO,;
3 Prc continuous with AOp, last 1 photophore-diameter above
lateral line [1 species, P. 106] ... .ooiiieiieieiieiecieeeeettee ettt Triphoturus

—— 4 VO, level, arched or with VO, elevated and advanced;
4 Prc, last on or less than half photophore-diameter above
lateral line, continuous or separate from AOp series; some
species with luminous tissue at adipose-fin origin [16 species,
P 05 e Lampanyctus including Nannobrachium
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22

23

PO, elevated; VO, ; elevated (slightly elevated in Diaphus
AVACHIANNT)  ovieeeeee ettt ettt e e et e st eebe e s abe e seessbe e baeesaeenbeesnsaenseessseensen senn 23

PO level; VO level or VO, elevated ........c.oooviiiiieiieiieceeee et 25

No SCO or ICO present; Vn almost always present, often
well developed; luminous patch near PLO usually present (if
luminous patch absent, Vn and So present under eye); (AOa,
usually elevated); [40 SPECIES, P. 24 ] ... ceevrieieie ettt s Diaphus

24

Males with SCO, females with ICO; no Vn; no luminous
PAtCh NEAT PLO ..ottt ee e ean 24

SAO 3; VO, ; in a straight diagonal line; AOa,; level with
AOa, 4; PLO, VLO, SAO,, and Pol, at least 2 diameters below
lateral 1ine; [2 SPECIES, P. 7O] weveireeeieeiiieeieecee ettt ettt esebe e oees Lobianchia
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SAO 2; VO,_; in a horizontal line dorsoposterior to VO,;
AOQa, clevated above level of AOa, ,; PLO, VLO, SAO, and
Pol, just below lateral line; [monotypic, yet to be recorded
from Australian waters, P. 607 ... ..coooeiieiieieieeieeee e Idiolychnus

1 cheek photophore, with associated luminous tissue patch; VO,
elevated; A 12—14 [MONOLYPIC, Pu 57T v oovieiieeiieiieeie ettt e Hintonia

26

0 or 3—7 cheek photophores; VO level or evenly arched;
A TT=22 bbb bbbttt bttt e 26

AOQOa, elevated; 2 Pol between last AOa and lateral line in
vertical or subvertical line, never horizontal [8§ species,
P S 2] ettt ettt ee s .Gymnoscopelus
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AOQOa level; 2-3 Pol horizontal ....................

27 D 17 (16-18); 3—7 primary cheek photophores present; PLO

midway between lateral line and pectoral-fin base; adult

males with large Suo; 3 Pol forming right angle, with upper

2 horizontal at lateral line; head, body, and fins covered

with secondary photophores (all body photophores usually
............................................................ Lampichthys

rubbed off) [monotypic, p. 76] ..... .cccueneee.

D 23-27 (22, rarely 21); cheek photophores absent; PLO much

closer to lateral line than pectoral-fin base; males without Suo; 2,
rarely 3, Pol horizontal near lateral line; no secondary photophores

present [2 species, p. 95]

Key to the species of Australian
Myctophidae
Benthosema Goode & Bean, 1896

One of only two myctophid genera with an elevated VO, in
combination with two Prc and the PLO above level of dorsal
margin of pectoral-fin base. The SCO and ICO are coalesced
patches or separate organs surrounded by black pigment, and
sexually dimorphic in number or position; these organs are
usually absent in B. pterotum.

Notoscopelus

The genus is circumglobal in distribution with five
world species, and three species in Australian waters; see
Nafpaktitis and Nafpaktitis (1969); Gjesater (1981); Becker
(1983); Hulley (1984, 1986a, 1990b); Paxton and Hulley
(1999); Hoese et al. (2006); Zahuranec et al. (2012); Larson
et al. (2013); Denton (2014); Roberts et al. (2015); Martin
et al. (2018); Sutton et al. (2020); Mostarda et al. (2023);
Koubbi ef al. (2025). Data from non-Australian specimens
in {} are from Nafpaktitis and Nafpaktitis (1969) (B.
suborbitale, B. fibulatum), and Hulley (1986a) (B. pterotum).
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Key to the genus Benthosema

1 So present, below posterior one third of eye; GR 3 (rarely
4) + 11 (10, rarely 12), total 14 (13, rarely 15) {3 + 10 (11),
total 13—14}; [AO 6 (rarely 5) + 5 (rarely 6) total 11 (rarely
10, 12) {6 (5-7) + 5 (4-6), total 11 (10-12)}; SCO 1 (& >
23 mm SL); ICO 1-3 (? > 21 mm SL); D 13 (rarely 12-14)
{13 (12)}; A 17 (rarely 16-18) {17 (16-18)}; P 13—14 {14};
max. size 39 mm SL]; n = 38; Qld, LHI, NI, NSW, Vic,
Tas, WA, Col i Benthosema suborbitale (Gilbert, 1913)

37122024 Dimple Lanternfish (9, Nafpaktitis & Nafpaktitis, 1969)

——  No So below eye; GR 68 + 16—18, total >21... ...ocoiiiiiiiiiiiee e .2

2 SAQO, below VLO-SAOQ, line; PLO much nearer lateral line than
pectoral-fin base; Op, on level of ventral margin of orbit; [AO
6 (rarely 5) + 4 (rarely 5), total 10 {6 (5-7) + 4 (3-5), total 10
(11)}; SCO 1 (? > 50 mm SL) or 4-5 (& > 50 mm SL), ICO 1,
rarely 2 (4, some 9); GR 7 (6—8) + 1617 (rarely 18), total 23-24
(22, rarely 25-26) {67 + 1516 (rarely 13), total 21-23 (rarely
20)}; D 13 (rarely 14) {13}; A 19 (rarely 17-18) {19 (18)}; P 15-16
(rarely 17) {15 (14)}; max. size 90 mm SL; n =23; Qld, NI, NSW,
WASNT oo Benthosema fibulatum (Gilbert & Cramer, 1897)

37122078 Spinycheek Lanternfish (J, Nafpaktitis & Nafpaktitis, 1969)
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SAO, on VLO-SAOQ, line; PLO at or below midway point

between lateral line and pectoral-fin base; Op, well above
ventral margin of orbit, level with mid-orbit; [AO 6 + 4
(rarely 3-5) {6 + 4-5}; SCO & ICO 0 (rarely 1 or 2 small);
GR 7 (6) + 15-16 (rarely 17), total 22-23 {6-9 + 15-20, total
21-27)}; D 13 (rarely 12—-14) {13-14}; A 18 (19, rarely 17)
{17-22}; P 12-13 {14}; max. size 70 mm SL]; n = 20; see

remarks; WA, NT ...,

................... Benthosema pterotum (Alcock, 1891)

37122079 Opaline Lanternfish (Hulley, 1986a)

Benthosema remarks

The DNA studies of Poulsen et al. (2013), Denton
(2014), and Martin et al. (2018) all included a subclade of
Benthosema and Diogenichthys, with the latter embedded in
a paraphyletic Benthosema. Denton (2014) sampled all five
species in Benthosema and remarked that his split into two
species groups matched that of Zahuranec et al. (2012) based
on single gene analyses. There are morphologic characters
of caudal organ structure, larval anatomy, and photophore
development that need to be considered together with adult
dentition when taxonomic decisions of new subgenus
or genus are made. The type species of Benthosema is
Scopelus glacialis (Reinhardt, 1837) that is in the group
with B. suborbitale.

B. pterotum. Analysis of DNA sequences of this
species (Zahuranec ef al., 2012) demonstrates species level
differences in populations from the Oman Sea and Japan. No
direct comparisons of morphologic characters from the two
populations are known. The Australian population should
be included in any future study.

Specimens taken over the shelf in northern Australian
waters have almost no dark pigment, except the borders
of the photophores. This pseudoceanic species is the only
myctophid collected in the relatively shallow waters of
the Arafura Sea between Australia and West Papua. Large
schools in the Gulf of Oman have long been considered a
potential commercial resource (Gjeseter, 1981), but no large
aggregations have been found in Australian waters.

Bolinichthys Paxton, 1972

Bolinichthys species have a large eye and short to moderate
jaws relative to other genera with three Prcs (except some
Diaphus). They possess a crescent of whitish tissue on
the posterior half of the iris (sometimes difficult to see in
damaged specimens) that is found in only one other genus,
Taaningichthys, and in Lampadena chavesi (dorsal half of
iris). Bolinichthys is distinguished from Taaningichthys by
the SCO and ICO — composed of small, scale-like elements
in Bolinichthys compared to single, large, translucent organs
in Taaningichthys. Species of Bolinichthys have small
luminous patches in various positions on the body, often
associated with fin bases; the full extent and complement
of ICO elements are not developed until ca. 25-30 mm
SL. Bolinichthys species have one or two Pol, which are
sometimes difficult to distinguish from the AOp series.

The genus has a circumglobal distribution with seven
world species, all of which occur in Australian waters. Hulley
and Duhamel’s (2009) detailed revision of the genus includes
Australian specimens and new records; and see Nafpaktitis
and Nafpaktitis (1969); Becker (1983); Hulley (1984, 1986a,
1990b); Hoese et al. (2006); Hulley and Duhamel (2011);
Denton (2014); Roberts et al. (2015); Hulley and Paxton
(2016); Martin et al. (2018); Sutton et al. (2020); and
Mostarda et al. (2023). Data from non-Australian specimens
in {} are from Hulley and Duhamel (2009).
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Key to the genus Bolinichthys

1 VLO about one diameter below lateral line; luminous patch present
at pelvic-fin base; 3 small photophores present behind eye; minute
secondary photophores present on body, often difficult to s€e ... ...ccoceviviieniniiiiiiiiiiiicee 2

——  VLOusually 2-5 diameters below lateral line, except some small
B. nikolayi; no luminous patch at pelvic-fin base or associated with
any other fin base except over anal-fin base; small photophores
behind eye absent; secondary photophores on body absent ... .........ccccoveevinirienienenieienee o 4

2 No luminous patch above pectoral-fin base; luminous patches
below dorsal-fin base 1-2 {2-3}, above anal-fin base 0-1
(2) {1 (rarely 2}; SCO 2 {1-2}, ICO 2 (3) {2-3}; anterior
margin of preopercle with small ventral spine mostly attached
to posterior wing of bone and slightly curved anteriorly; [AO
6 (5) + 4 (5), total 10 (rarely 11) {(4-6) + 4 (3-5), total 9
(7-10)}; GR 5 (rarely 4 in smallest specimens) + 12—13 (rarely
11 in smallest), total 17-18 (1516 in smallest) {4 (3-5) +
11 (10-13), total 15-16 (13-18)}; D 13 (rarely 12-14) {13
(12-14)}; A 13-14 (rarely 15) {14 (13-15)}; P 13 (rarely
12-14) {12 (13)}; max. size 55 mm SL]; n= 10; Qld, LHI, NI,
NSW, Tas, WA, Col ....coeveiiieiieeieeeeeeee e Bolinichthys longipes (Brauer, 1906)

37122025 Popeye Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

——  Luminous patch present above pectoral-fin base.... ....ccccoceeviiiieniieiiinieieceeeeeeeeeee e 3

3 GR 4 (3) + 11 (12—-13), total 15 (16-17) {4 (3-5) + 12 (10-13),
total 16 (14-18)}; anterior margin of preopercle with small
ventral spine mostly attached to posterior wing of bone and
slightly curved anteriorly; no luminous patch below PVO,; lowest
photophore behind eye notably larger than upper 2, especially
in specimens less than 25 mm SL; [AO 6 (7) + 4 (5) total 10
(11, rarely 12) {6 (4-7) + 4 (2-5), total 10 (8-12)}; luminous
patches: below dorsal-fin base 0 {0-2}, above anal-fin base 2
(3, rarely 1) {2-3 (rarely 4)}, SCO 2 (rarely 1) {1-2}, ICO 3
(rarely 4-5) {2—4}; D 13 (12) {13 (12-14)}; A 13 (rarely 14) {13
(12-15)}; P 13 (14) {13 (12—14)}; max. size 47 mm SL]; n=12;
WA s Bolinichthys indicus (Nafpaktitis & Nafpaktitis, 1969)

19
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37122074 Smoothcheek Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

——  GR 6 (7) + 14-16, total 20-22 {6 (5-7) + 14-15 (12-17), total
20-21 (18-23)}; anterior margin of preopercle with distinct
ventral spine free from posterior sheet of bone and curved
anteriorly almost 45° from vertical; luminous patch usually
present below PVO,; lowest photophore behind eye slightly
larger than upper 2 or same size; [AO 6-7 + 4-5, total 1011
{7 (5-8) + 4 (3-6), total 11 (9-12)}; luminous patches: below
dorsal-fin base 3—4 {2—4}, above anal-fin base 3 {2-4}; SCO
3 {3},ICO3 {2-3 (4)}; D 13 (12) {13 (12-14)}; A 13-14 {14
(13-15)}; P 14 (13) {14 (12-13)}; max. size 73 mm SL]; n=5;
Qld, LHI, NSW, Col ... oo Bolinichthys photothorax (Parr, 1928)

37122027 Spurcheek Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

4 VO, s in straight line, VO, distinctly below SAO,—PO,
line; posterior and ventral edges of subopercle and
interopercle strongly serrate in specimens over 35 mm SL .. ....ccoceiiiiiiiiiininiinncee .5

—— VO, ;s line angulate, VO, elevated above VO, 45 line,
to or almost to SAO,—PO, line; posterior and ventral
edges of subopercle and interopercle SMOOth ..........cociiiiiiiiiiii e 6

5 GR 6 (5) +13-14(15), total 19-20 (18-21) {6 (5-7)+1+13-14
(12—-16), total 19-20 (18-22)}; Pol, usually elevated above
tangent to dorsal edges of last 2 AOa; Vn usually below vertical
of anterior margin of orbit at level of ventrolateral edge of nasal
rosette; [AO 6 + 4 (rarely 3, 5), total 10 (rarely 9, 11) {6 (4-7)
+4 (3-5), total 10 (8—11)}; luminous patches: below dorsal-fin
base 0, above anal—fin base 3 (rarely 2) {3-5}, SCO 3 (2), ICO
3 (rarely 4); ICO usually extending anteriorly beyond last AOp;
D 13 {13 (12-14)}; A 14 (rarely 13-15) {14 (12-15)}; P 14
(13) {13 (12-14)}; max. size 117 mm SL]; n = 20; Qld, LHI,
NI NSW, Vic, TaS ... i Bolinichthys supralateralis (Parr, 1928)
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37122028 Stubby Lanternfish (Nafpaktitis ez al., 1977)

—— GR 5+ 12, total 17 {5 (4-6) + 12 (11-13), total 17 (15-18)};
Pol, only slightly raised, touching tangent to dorsal edges of last
2 AOa; Vnusually on or posterior to vertical of anterior margin
of pupil, rarely between verticals of anterior margins of orbit and
pupil; [AO 6 +4 {5-6+4(5), total 10 (8—11)}; luminous patches:
below dorsal-fin base 0, above anal-fin base 3 {2 (1-3)}, SCO 2
{2 (1)}, 1CO 3 {3 (2-4)}, extending anteriorly to last AOp; D 12
{13 (12-14)}; A 13 {14 (13-15)}; P 12 {12 (11-13}; max. size
90 mm SL];n=1; QId ... cccooieieeieeeee Bolinichthys distofax Johnson, 1975

37122108 Barenose Lanternfish (Johnson, 1975)

6 GR 6 (4-6)+13 (12-13) total 19 (17-19), {5-6 (4)+ 13 (11-14),
total 19 (17-20)}; luminous patches: below dorsal-fin base 0,
above anal-fin base 4 (5) {3-5}; SCO 3 {2-3},ICO 4 (3) {34}
extending anteriorly beyond last AOp, but not as far as AOp,;
VLO midway between lateral line and pelvic-fin base or slightly
closer to lateral line; VO 4 (rarely 5); [AO 6 (5) + 3, total 9 (8), {5
(4-6)+3 (4),total 8 (7-10)}; D 13 (12) {13 (11-12)}; A 13 (12)
{13 (12-15)}; P12 (13) {11-12 (13-15)}; max. size 93 mm SL];
N=5;Qld, WA, ..o .Bolinichthys pyrsobolus (Alcock, 1891)
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37122080 Firey Lanternfish (Hulley & Duhamel, 2009)

.« —_———
560
St
5

i -

GR 4 (rarely 3)+9-10 (11), total 14 (13-15) {4 (3)+9 (7-11), total

13 (11-14)}; luminous patches: below dorsal-fin base 0, above
anal—fin base 5—6 (rarely 7) {6—7}; ICO extending anteriorly to
AOp, (only in specimens over ¢ 30 mm SL); VLO much closer
to lateral line than pelvic—fin base, in specimens less than 25 mm
SL distance between upper edge of VLO and centre of lateral
line 1.33—1.75 photophore-diameters; VO 5; [AO 6 (5, rarely
7) + 3 (rarely 4), total 9 (rarely 8, 10) {6 (4-7) + 3 (2-4), total 9
(6-10)}; D 13 (12) {13 (10-12)}; A 14 (13-15) {14 (10-13)};
P 10-11 (rarely 9) {11 (9-10)}; max. size 41 mm SL]; n = 45;

QId, NI, NSW, Vic, Tas ... coceeeeeecrierieeneene

........................ Bolinichthys nikolayi Becker, 1978

37122026 Nikolay’s Lanternfish (Hulley & Duhamel, 2009)

Bolinichythys remarks

DNA studies of Denton (2014) and Martin et al. (2018)
recovered this genus in a strongly supported clade with the
Atlantic endemic genus Lepidophanes, and Ceratoscopelus.
The studies included five and three species respectively in
their phylogenetic studies. Each recovered their species
in a monophyletic clade, with the former recovering two
subclades with included species the same as the two groups
in the key above divided by morphologic characters in
couplet 1.

B. longipes. Nafpaktitis and Nafpaktitis (1969) used two
other characters in addition to the absence of a luminous
‘scale’ above the pectoral-fin base to distinguish this species
from the other two species in the species group: the presence
of only 0—1 luminous patches over the anal-fin base and
the origin of the infracaudal organ behind the last AOp.
Our unpublished data (PAH) show the latter character is
unreliable because it is highly variable. The largest of 2,772
specimens studied by Hulley and Duhamel (2009) was 43
mm SL; size-frequency distributions suggested a one-year
life cycle.

Centrobranchus Fowler, 1904

Centrobranchus is one of four slender-tailed lanternfish
genera (Becker, 1964); the others in Australian waters are
Loweina and Gonichthys. Among them, Centrobranchus is
the only genus in which gill rakers are reduced to low spinous
protuberances, teeth of the third pharyngobranchial are plates
(Paxton, 1972), and subterminal mouth with enlarged snout.

Male Centrobranchus have an SCO of 4-8 well-defined,
overlapping plates, and ICO absent; females with ICO of
3—7 non—overlapping patches, and SCO absent; body firm,
usually scaled, body sides blue—silver, darkening dorsally
(Sutton et al., 2020).

The genus has a circumglobal tropical and subtropical
distribution and two world species (see remarks), both
occurring in Australian waters, see Nafpaktitis and
Nafpaktitis (1969); Wisner (1976); Becker (1983), Hulley
(1981, 1984, 1986a, 1990b); Rivaton and Bourret (1999);
Hoese et al. (2006); Gago and Lavenberg (1992); Denton
(2014); Roberts et al. (2015); Hulley and Paxton (2016),
Martin et al. (2018); Mostarda et al. (2023). Non-Australian
data in {} from Wisner (1976).
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Key to the genus Centrobranchus

1 SAQO, over VO, or slightly anterior or posterior; vomer
with 2 lateral elongate, ovoid tooth patches in specimens
> 50 mm SL, joining anteriorly in largest; [AO 7 (6, rarely 8)
+ 10 (11, rarely 9) total 17 (16-18) {6-7 (5-8) + 10 (911,
rarely 7 or 12, total 17 (15-18, rarely 19)}; SCO 6-7 {5-8},
ICO 5 {4-7}; D 11 (12-13) {11 (10-12}; A 19 (18) {18-19
(17-20)}; P 13 (11-12) {12-13 (11-14)}; max. size 65 mm SL];

N=7;Qld ...cocemiiiiieiicieee e

............... Centrobranchus andreae (Liitken, 1892)

37122081 Andreae’s Lanternfish (9, after. Nafpaktitis & Nafpaktitis, 1969)

SAO, over VO, ; space; vomer with 2 lateral, round tooth

patches in specimens > 35 mm SL, touching in largest; [AO
5-6 (rarely 4) + 9—11 (rarely 8), total 14-16 (rarely 17) {5
(4-7) + 9 (8-11), total 15 (13-17)}; SCO 6 (5-7) {5-7}; ICO
5 (rarely 4, 6) {3-6}; D 10 (11, rarely 9) {10 (9-11)}; A 17
(18, rarely 16) {18 (17-19}; P 12-13 (rarely 14, 15) {15
(14-17)}; max. size 40 mm SL]; n = 20; Qld, LHI, NI, NSW,
WA e .Centrobranchus nigroocellatus (Giinther, 1873)

37122029 Roundnose Lanternfish (', Nafpaktitis & Nafpaktitis, 1969)

Centrobranchus remarks

The “slendertail” lanternfish genera (sensu Gonichthyini
Paxton, 1972) were not recovered as a monophyletic group
in the DNA analyses by Denton (2014). Similar results, based
on nuclear, protein-coded, and morphological analyses were
obtained by Martin ef al. (2018).

Becker’s (1964) revision recognised four valid
species (C. andreae, C. brevirostris, C. choerocephalus,
C. nigroocellatus). This was followed by most authors
until the review of Gago and Lavenberg (1992), who
recognised only the two species included here. A number of
authors in the last decade have considered Centrobranchus

choerocephalus (Fowler, 1904) a valid species without
mention of the problems described in Gago and Lavenberg
(1992). Denton (2014) considered all four species valid,
based on DNA analyses of one specimen each of the three
questionable species. Further work is required.

The record of C. choerocephalus from Lord Howe Island,
based on one juvenile specimen, inadvertently omitted from
the first Zoological Catalogue of Australia, Pisces (Paxton
et al., 1989) and subsequent editions, is now considered to
be C. nigroocellatus.
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Ceratoscopelus Giinther, 1864

Ceratoscopelus species, uniquely, have mid-ventral
luminous tissue between the pelvic-fin bases or between the
pelvic-fin bases and anus, and over the entire anal-fin base.
There are other luminous tissue patches on head and body,
4 Prc, and jaws extending far behind the eye.

The genus has a circumglobal distribution with three
world species (see remarks), one recorded from Australia,

see Becker and Borodulina (1968); Nafpaktitis and
Nafpaktitis (1969); Wisner (1976); Hulley (1981, 1984,
1986a, 1990b); Becker (1983); Badcock and Aratjo (1988);
Linkowski (1997); Hoese et al. (2006); Denton (2014);
Roberts et. al. (2015); Hulley and Paxton (2016); Sutton et
al. (2020); Mostarda et al. (2023); and Koubbi ef al. (2025).
Non-Australian data in {} below from Atlantic (n= 1561)
(Hulley, 1981).

Key to the genus Ceratoscopelus

A median series of luminous patches between inner pelvic-fin bases
and anus; AO 6 (5-7, rarely 8) + 5 (4-06), total 11 (12, rarely 13) {7
(68, rarely 9)+5 (4—0, rarely 7), total 12 (11-13, rarely 10 or 14)};
GR 4+ 11 (10, rarely 12), total 15 (14, rarely 16) {4 (rarely 3 or
5)+ 10 (9—11, rarely 12), total 14 (13—15, rarely 16)}; D 14 (15)
{14 (13-15)}; A 14 (13-15) {14 (13-15)}; P 14-15 (13) {13-14
(12—15)}; max. size 81 mm SL]; n=40; Qld, LHI, NI, NSW, Vic,

SA, WA, Chl, Col, NT ...ccccovvininiiine

........... .Ceratoscopelus warmingii (Liitken, 1892)

37122021 Warming’s Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

Ceratoscopelus remarks

The DNA studies of Denton (2014) and Martin et al. (2018)
recovered this genus in a strongly supported clade with the
Atlantic endemic genera Lepidophanes and Bolinichthys.
Badcock and Aragjo (1988) recommended C. warmingii
be placed in the synonymy of the older northeast Pacific
endemic C. townsendi, based on the variation in luminous
patches and other features of the former throughout its
worldwide range. More recent works have not followed
this recommendation. Linkowski (1997) illustrated great
variation in the otoliths of both species, as well as in
the distribution and extent of luminous tissue other than
photophores. He defined 26 different forms (Atlantic 5,
Pacific 20, Indian Ocean one), including four sympatric
forms in the Coral and Solomon Seas NE of Papua New
Guinea plus an additional two, one off NSW and another off
New Zealand. Unfortunately, the luminous tissue patches are
easily damaged in trawls, and few individuals are complete.
CO1 sequences indicate much variation (Pogonoski, pers.
comm., 2026). The results of Denton (2014) supported
unique geographic clades in Samoa and Hawaii. Further
detailed genetic studies are needed.

C. warmingii. Oceanic, mesopelagic; recorded from
tropical and subtropical Atlantic (42°N-45°S) with
vagrants to 59°N in Gulf Stream; Indian (14°N-44°S west
of 70°E) and off Western Australia; Pacific (35°N-38°S) and

in the Great Australian Bight (Hulley & Paxton, 2016). A
single juvenile specimen reported from the Southern Ocean
at 64.60°S, 108.87°W should be treated with reservation;
also recorded from just outside boundary limits near Crozet
and Kerguelen islands in Indian sector (41.05°S—43.98°S,
050.00°S-077.38°E).

Diaphus Eigenmann & Eigenmann, 1890

The genus is the largest in the family with more than 80
taxonomically valid extant species. Sub-groups of species
and species complexes have been considered, e.g. based on
arrangements of the Dn and Vn photophores (Nafpaktitis,
1978), but here we simply recognise two sub-genera: (1)
Diaphus (Diaphus), restricted to species possessing an So
photophore, short jaws, and a row of broad-based, strongly
hooked teeth in the posterior portion of the premaxilla; and
(2) Diaphus (Aethoprora), for all other species. Our rationale
is detailed in remarks below.

Most species of Diaphus have distinctive light organs
around the orbit (Ant, Dn, So, Suo, Vn); these are sexually
dimorphic in some Diaphus species, where males usually
have a larger Vn. Almost all Diaphus species have a luminous
patch (termed ‘scale’ in previous works, due to its shape)
near the PLO; no species of Diaphus has caudal luminous



organs. As the orientation of the Dn is at times difficult to
discern, particularly in damaged specimens, other features
are utilised in the key.

The genus is circumglobal in distribution; 39 species are
recorded from Australian waters, and one further species
(included in key) which is likely to occur here based on
records from adjacent waters (within a few 100 n.m. of EZ);
see; Nafpaktitis (1968, 1973, 1974, 1978); Nafpaktitis et al.
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(1977, 1995); Kawaguchi and Shimizu (1978); Hulley (1981,
1984, 1986a, 1990a, 1990b); Becker (1983); Bourret (1985);
Hoese et al. (2006); Hulley and Paxton (2016); Sutton et al.
(2020); and Roberts et. al. (2015). Data from non-Australian
specimens in {} are from several of the above sources, but
predominantly Kawaguchi and Shimizu (1978), Nafpaktitis
(1978), and Roberts ef al. (2015).

Key to the genus Diaphus

1 Vn and So present; jaws short, extending 1/2 eye diameter or
less behind eye; posterior upper jaw with inner row of broad-
based, strongly hooked teeth; vomer toothless or with few,
scattered, tiny teeth; [Ant absent] ... Diaphus (Diaphus) 2

So absent, Vn present (absent in juvenile D. drachmanni);
jaws usually extending 3/4 eye diameter or more behind
eye; no broad-based, strongly hooked teeth in posterior
upper jaw; vomer with small, bilateral patches of teeth;
[Ant present or absent] ...Diaphus (Aethoprora) .11

2 Vn small and round, equal in size to and far forward of So,
both smaller than photophores; body photophores very large;
[PLO luminous patch very large, anteroventrally striated,
extending far above PLO; AO 5 + 4-5, total 9-10 {4-5 +
4-5)}; GR 5-6 (4) + 12-13, total 17 (19) {4-5 + 11-12,
total 15-17}; D 12-13 (14) {12-13}; A 12-13 {11-13};
P 10-11 {10-11}; max. size 40 mm SL]; n = 7; Qld, LHI,
NL NSW, WA e Diaphus (D.) anderseni Taning, 1932

O
QR

\\\\\

37122030 Andersen’s Lanternfish (Nafpaktitis, 1973)

——  Vnelongate, 1arger than S0 .. ......ccooivieiiiiiiieieeeeeee ettt ereens e .3
3 Vn very elongate, contiguous with So behind posterior margin
of pupil (sometimes obscure); no luminous patch at PLO ........ccccooevvieienieiiieieeeeceeen o 4

Vn separate from So before posterior margin of pupil;
PLO [uminous patCh PreSENL . ......ccvieieriieiiiieeie ettt ettt sbe e eseesaesreenaesseessessaese e oo 5
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4 Body markedly truncate, photophores large, snout broadly
rounded, eye large, with body depth 1.6—1.8 in predorsal
length, head depth 1.5-1.9 in predorsal length; caudal peduncle
depth 3.3-3.8 in predorsal length; eye diameter 3.5-4.1 in
predorsal length; postorbital length of upper jaw 3.0—4.6 in
eye diameter; distance; Op,—PLO 1.3—1.7 in eye diameter;
[AO 5 (4-6) + 4 (5), total 9 (10) {5-6 + 4 (rarely 5)}; GR
5(6) + 12 (13), total 17 (18, 20) {5 (rarely 6) + 12—13, total
17-19}; D 12-13 {12-13}; A 13 (14) {12-13}; P 11-12
{11-12}; max. size 60 mm SL]; n = 10; Qld, LHI, NI, NSW,
WA, Col oo . Diaphus (D.) brachycephalus Taning, 1928

37122032 Shorthead Lanternfish (Nafpaktitis, 1973)

—— Body truncate, snout somewhat pointed, eye normal, with body
depth 1.9-2.3 in predorsal length, head depth 2.0-2.4 in predorsal
length, caudal peduncle depth 3.9—-4.4 in predorsal length eye
diameter 4.2-5.3 in predorsal length; postorbital length of upper
jaw 2.0-2.6 in eye diameter; distance Op,—PLO 0.9—1.3 in eye
diameter; [AO 5 + 4, total 9 {5 (4-6) + 3—4 (2), total 8-9}; GR
-- {67+ 14-15 (13), total 20-22 (19)}; D 12-13 {13 (12-14)};
A 12-13 (12-14); P 12 {11 (10-12)}; max. size 60 mm SL];
N=2}; Q1A e . Diaphus (D.) richardsoni Taning, 1932

37122122 Richardson’s Lanternfish (Hulley, 1986a)
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5 AOa, raised above level of AOa, and AOa; (rare aberrant

10T 00 o 4 ] ) RS RRSS .6
——  AOa, level with AOa, and AOay, (rare aberrant forms eXist) ........coccovvevvererrienierienieeeiens e 9
6 Operculum with horizontal dorsal margin and pronounced,

slender posterodorsal lobe; Vn—So interspace 2-3 times So
diameter, shorter than Vn in females; PLO luminous patch
small, mottled; GR on lower limb of 1% arch broad, leaf-like;
[AO 5 (4-6) + 4 (3-5), total 9 (8—10) {5 (rarely 4) + 4 (rarely
3)}; GR 5 (6) + 13 (14), total 18 (19) {5 + 12—13 (rarely 14),
total 17-19}; D 13 (14) {13-14}; A 13 (14) {13}; P 10-11
(12) {9-11}; max. size 70 mm SL]; n = 20; QIld, LHI, NI,
NSW, Vic, Tas, WA ....oooiiieceeeeeeeeeee e Diaphus (D.) mollis Taning, 1928

37122038 Soft Lanternfish (Nafpaktitis, 1978)

——  Operculum with sloped dorsal margin, rounded or angled
posterodorsally, without slender lobe; Vn—So interspace
4-5 times So diameter, longer than Vn in females; GR
on lower limb of 15t arch slender, not 1eaf-liKe ........cccvviiiiiiiiiiiiieeee e L7

7 SAO; and Pol one photophore-diameter or less below lateral
line; body photophores small and widely spaced, from at least
1.5 (AOa and AOp series) to at least 2.5 (VO series) photophore-
diameters apart; [{AO 5 (4-6) + 5 (4-6), total 10 (9—11); GR 5-6
+ 12—14, total 17-20; D 14 (13); A 13 (12); P 10 (9); max. size
45mm SL};n=0; Qld .. ccoveieieeeee e Diaphus (D.) fulgens (Brauer, 1904)

37122119 Lightning Lanternfish (Nafpaktitis, 1978)
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SAO; and Pol more than one photophore-diameter below
lateral line; body photophores moderate and not widely
spaced, from about 1 (AOa and AOp series) to 2 (VO series)

photophore-diameters apart or 1€SS ..........cceeeverieiinierieniee e

GR 5 (rarely 4-6) + 12-13, total 17-18 (rarely 19); sexually
mature ca. 27 mm SL; Vn of mature males filling most
of space between eye, nasal rosette, and anterior upper
jaw; SAO distinctly angular; PLO luminous patch small,
striations indistinct [AO 5 + 4-5, total 9—10 {5 (4) + 4 (5),
total 9 (8-10)}; D 14 {13-14}; A 12-13 {13 (12)}; P 11

{10 (11)}; max. size 40 mm SL;n= 2; WA ...

....................................... .8

Diaphus (D.) impostor

Nafpaktitis, Robertson & Paxton, 1995

37122082 Impostor Lanternfish (Nafpaktitis ez al., 1995)

GR 6 (5) + 13-14, total 19-20 (rarely 18); sexually mature
ca. 45-48 mm SL; Vn of mature males variable, but never
filling space between eye, nasal rosette, and anterior upper
jaw; SAO gently curved; PLO luminous patch 1.5-3 times
photophore-diameter, postero-ventrally striated [AO 5-6 +
4-5, total 9—-11 {5-6 + 4, total 9—10}; GR 6 (5) + 13—14, total
19-20 (rarely 18) {6-7 + 13—14, total 19-20}; D 14-15 {14};
A 11-13 {12-13}; P 11 (10) {10}; max. size = ca. 68 mm SL];

N=25;QId, TAS . .eeeriiecrieeieeteeeee e Diaphus (D.) aliciae Fowler, 1934

37122118 Alice’s Lanternfish (Hulley, 1986a)
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9 Posterodorsal operculum distinctly lobate; body deep, depth
3.0-3.7in SL; Vn—So interspace 1.5-3.0 times So diameter; Vn
of females and immature males equal to or shorter than Vn-So
interspace; [PLO luminous patch small, 1 or less times PLO
diameter (variable with size, and in specimens from other areas),
horizontally striated; GR 5-6 + 13-14 (12), total 18-20 (17)
{6 (5) + 13—14 (12-15), total 19-20 (17-21)}; AO 5 + 4, total
9 {4-6 +3-5, total 8-10}; D 13 {13-14}; A 13 {13 (11-14};
P 10-11 {10-11}; max size 65 mm SL]; n = 10; Qld, LHI,
NI, NSW, Vic, WA, Col .. cooviiiiiiiieiieeeee e . Diaphus (D.) parri Taning, 1932

37122039 Parr’s Lanternfish (Nafpaktitis, 1978)

——  Posterodorsal operculum not distinctly lobate; body depth
moderate, depth 4.0-4.5 in SL; Vn—So interspace 0.5-1.5
times So diameter; Vn longer than VNn—S0 interspace ..........ccecevveveeierieneeniesieenieeeeseenens o .10

10 GR 6-7 + 15-16, total 22-23 {7 (6-8) + 16 (14-17), total 23
(20-25)}; PLO luminous patch moderate to large, mottled;
pelvic fin reaching slightly beyond anal-fin origin; fresh colour
metallic green; [AO 5 (6) +5, total 10 (11) {56 (rarely 4, 7)
+ 5-6 (4), total 10-11, rarely 9, 12)}; D 13-14 {14 (rarely
13, 15)}; A 13 (12) {13 (14)}; P 10-11 {11 (rarely 10, 12)};
max. size 84 mm SL]; n = 5; NSW, Vic, Tas, Mql, SA,
WA e . Diaphus (D.) hudsoni Zurbrigg & Scott, 1976

37122061 Hudson’s Lanternfish (LM)

29
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GR 5 +12-13 (11), total 17-18 (16) {5 (4) + 12—-13 (11),
total 17-18 (16, 15 in juveniles less than 20 mm SL)}; PLO
luminous patch small, posteroventrally striated; pelvic fin
not quite reaching anal-fin origin; fresh colour metallic blue;
[AO 5+ 5 (4), total 10 (9) {5 (4-6) + 5 (4-06), total 10 (11)};
D 14 (13) {14 (13)}; A 12-13 (14) {12-13}; P 11-12 (10)
{11 (12)}; max. size 54 mm SL]; n = 5; LHI, NI, NSW,

Vic, Tas, WA ..ot Diaphus (D.) meadi Nafpaktitis, 1978

37122036 Mead’s Lanternfish (Nafpaktitis, 1978)

11

12

Vn elongate or Vn posteriorly located, with posterior
margin under mid-orbit or beyond in adults (at least to

anterior margin of pupil in Juveniles) ........cccoceririeriieiere e

Vn short to moderate, not extending posteriorly under

€Y 0 MIA-0IDIt ...t et

Suo present, length about 2/3 eye diameter, extending over
orbit beyond level of posterior margin of pupil (to centre
of eye in smaller specimens); [Vn similar to Suo in size,
shape, and position along ventral margin of orbit, offset
slightly anteriorly; Dn much smaller than nasal rosette,
anterolateral and shallow; no Ant; PLO luminous patch
moderate to large, somewhat elongated vertically; GR 5
(4) + 11 (12), total 16 {4-5 + 11, total 15-16}; AO 6 + 5,
total 11 {6 + 5 (6), total 11 (12)}; D 15 (16) {14-15}; A
14-15 {14-15}; P 12-13 {12 (10)}; max. size 207 mm SL];

.................... .12

...................... 19

N=4;QId, NI .. ..ooriiiiiiiee e .Diaphus (A.) adenomus Gilbert, 1905

37122112 Firebrow Lanternfish (Nafpaktitis et al., 1977)

SUO ADSENL .. ottt e e e e e et e e e e et e e e e e eraaeeee s

13
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13 Vn elongate with 3—5 small, dorsal projections into orbit; SAO,
at level of, or slightly higher than, VOs; [AO 6 + 5, total 11 {6
(5-7) +4-5 (6), total 10-12}; GR 6 + 1415, total 20-21 {67
+ 14-16, total 20-22}; D 16-17 {16-17}; A 15 (16) {15};
P11 (12) {12}; max. size 60 mm SL]; n = 10; Qld, LHI, NI,
NSW, Vic, WA, Col ..oooiiiiiiiieeeeeeeeeeeee e Diaphus (A.) luetkeni (Brauer, 1904)

37122035 Liitken’s Lanternfish (Nafpaktitis, 1978)

——  Vn without dorsal projections into Orbit .. .........coceriiiiriiiiiiieeee e .14
14 Vn isolated under posterior half of eye; tiny luminous organs
in black pigment between Vn and nasal Organ ...........cccooceeviiiiniiiiniienieeeeeeeeeeee .15

——  Vn extending from nasal organ to under posterior half of eye;
no tiny luminous organs between Vn and nasal organ ............ccccecivieniiiiniiienneneceens 17

15 GR 5 + 11-13, total 16-18 {5 (4-6) + 11-12, total 16-17
(15-18)}; AO 5 + 4-6, total 9—11 {5 (4) + 4-5, total 9-10};
pelvic fin not reaching anal-fin origin; [Vn sexually dimorphic,
very much larger in mature males than in females; PLO
luminous patch minute; D 14-15 {14 (13)}; A 14-15 {14
(13-15)}; P 11 (10) {10-11 (12)}; max size 42 mm SL]; n =7;
Qld, NSW, WA, Col ... coeoieeiieieeeeeeeceeeeee e Diaphus (A.) diadematus Téning, 1932

37122072 Crown Lanternfish (Nafpaktitis, 1978)

——  GR 6-9 + 13-16 (12-17), T 19-25; AOa 6 (5-7); pelvic fin
reaching base of anal-fin ray 2—5; max. size 50-80 mm SL ... .....ccccooviiiiiiniinieceen .16
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16 GR 8-9 (7) + 15-16, total 24-25 (23-26) {7-9 + 14-17 (rarely
18), total 21-26)}; AO 6 (5) + 5 (4-6), total 11 (10-12) {5-6
+ 4-5}; pelvic fin just reaching anal-fin origin or to ray 4-5;
D 13-14 {14-15 (rarely 13)}; A 15 {15 (rarely 14)}; P 12
{10-12}; max. size 80 mm SL, but largest benthopelagic
117 mm SL (see remarks)]; n = 13; QId, LHI, NI, NSW, Vic,
Tas, WA, COI ..oooiieiieiieceeeece et .Diaphus (A.) termophilus Taning, 1928

37122041 Warmwater Lanternfish (Nafpaktitis, 1973)

——  GR {6-7 + 12-14, total 18-21; AO 6 (5) + 4 (3-5),
total 10 (9—11)}; pelvic fin reaching base of anal-fin ray
2; max size 50 mm SL}; [{D 14 (15); A 15 (14-16); P
12 (11)}; max. size 49 mm SL]; n = 0 (see remarks);
LHI e e Diaphus (A.) diademophilus Nafpaktitis, 1978

37122076 Coronet Lanternfish (Nafpaktitis, 1978)

17 Vn ending posteriorly in rounded knob, very rarely in slightly
separated piece resembling So; head almost as deep as long,
depth less than 4 in SL; PLO luminous patch small; last
AOa photophore level with rest of series [Dn very large,
reaching ethmoid crest on snout midline and extending above
supraorbital ridge; Ant roughly triangular, in contact with
Dn; photophores small; AO 6 + 6 (rarely 5), total 12 (rarely
11) {6 (5-7) + 6 (5-7), total 11-13}; Prc 3 + 1 in straight
line; operculum with prominent posterodorsal lobe, weakly
serrate in specimens over 50 mm SL; GR 8-9 (rarely 10)
+ 16-17 (rarely 15), total (23) 24-26 {7-9 + 14-16, total
21-25}; D 14-15 {15-16}; A 14-15 (16) {15 (14-16}; P 11
{10-11}; max. size 89 mm SL]; n = 10, QlId, LHI, NI, NSW,
VIC, TS « cveeeiieieeee ettt e Diaphus (A.) metopoclampus (Cocco, 1829)
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37122037 Bluntnose Lanternfish (Nafpaktitis, 1978)

—— Vn not ending in rounded knob; head moderate,
depth more than 4 in SL; PLO luminous patch large;
last AOa photophore elevated above st 0f SEIICS ......cvveviviieiiiiieiiiieie e 18

18 Ant present; PLO luminous patch small, not triangular; PLO
usually closer to lateral line than upper pectoral-fin base;
SAO; on or less than one photophore-diameter posterior to
SAO,-SAQ, line; Dn directed anteriorly, equal to or larger
than nasal rosette; caudal-fin tips dark; usually dark pigment
on pelvic fin, on basal half of outer rays and basal one tenth of
inner rays; GR 8-9 + (16) 17, total 24-26 {7 + 15, total 22};
[in largest specimens, inner row of lower jaw teeth enlarged
and widely spaced; AO 6 + 5 (6), total 11 (12) {6 (7) + 5 (4-6),
total 11 (12)}; D 16-17 {16-17}; A 15-16 {16 (15-17)}; P
11-12 {12 (11)}; max. size 120 mm SL]; n = 10; Qld, WA ... Diaphus (A.) chrysorhynchus
(Gilbert & Cramer, 1897)

37122083 Goldnose Lanternfish (Gilbert & Cramer, 1897)

33
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—— Antabsent; PLO luminous patch very large, triangular, mottled;
PLO usually closer to upper pectoral-fin base than lateral line;
SAO; more than one photophore-diameter posterior to SAO,—
SAO, line; Dn directed anterolaterally, smaller than nasal
rosette; no dark pigment on caudal-fin tips or pelvic fins; GR
9-10 (8) + 19 (17-20), total 27-28 (26-29) {9 + 18-20), total
27-29)}; [AO 6 (7) + 5 (6), total 11 (12) {5 + 4-5 (rarely 6)};
D 15 (14-16) {15 (rarely 14)}; A 15 (16) {15 (rarely 14)}; P
12 (11-13) {11-12}; max. size 126 mm SL]; n=20; QId, LHI,
NSW, Vic, Tas, SA, WA ... Diaphus (A.) danae Taning, 1932

37122001 Dana Lanternfish (LM)

19 VLO at lateral line; PO, highly elevated above level of upper
edge of P; VO, slightly below level of posterior point of
operculum; [Ant present as dorsoposterior extension of Dn,
almost reaching level of anterior margin of pupil; Dn slightly
recessed, obscured in lateral view by Ant, larger than nasal
rosette, not reaching midline of snout; Vn widest under nasal
rosette, with narrow strip extending to Dn dorsally, orbital
margin bordered by heavy black pigment; PLO about 3 diameters
below lateral line, with narrow luminous patch behind and
below; SAO; and Pol at lateral line; Prc 3 + 1; AO 6 + 5, total
11 {6 +5-6, total 11-12}; GR 5 + 12-13, total 17-18 {6 + 14,
total 20}; D 14-15; A 15-16; P 12—13 {13}; vert. 35; max. size
I3mm SLEn=5; WA oo Diaphus (A.) lucifrons Fowler, 1934

37122120 Frontlight Lanternfish (Fowler, 1934)
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—— VLO at least 3 photophore-diameters below lateral line; PO,
below level of upper edge of P, rarely at same level; VO,
distinctly below level of posterior point of Operculum . ..........ccccoveieriirierieiienieieeee e o 20

20 Posterior 1-3 AOp elevated; [Dn anterolateral, tapering medially
above nasal rosette; Vn reaching and apparently fused with
Dn, not reaching midline of snout; Ant absent; PLO luminous
patch large; Pol, SAO;, and Prc, in contact with lateral line; Prc
widely spaced, especially Prcy; AO 67 + 56, total 12 {6-7
+ 5-6 (7), total 11-13}; GR 6-7 (8) + 1314 (15), total 19-21
{6-7 (8) + 13-14 (15), total 19-21}; D 16 (15) {16 (15)}; A
17 (16) {17 (16)}; P 10-11 {10-11}; max. size 65 mm SL];
n=7; Qld, WA, NT ...oootrrieieieeeee e Diaphus (A.) regani Taning, 1932

37122090 Regan’s Lanternfish (Nafpaktitis, 1978)

———  POStErior AODP LEVEL ... oot e .21
21 GR total 13—-16; (Prc,_, interspace larger than others) ... .....c.cccecvviinininininneeee o .22
—— GROTAL 17729 « ettt s 23
22 Ant absent; Dn directed anterolaterally, smaller than body

photophore; Vn with posteroventral margin anterior to level of
anterior border of pupil; PLO luminous patch small; SAO, , line
passing through or slightly posterior to SAO5;; AOp, over anal-fin
base; anal-fin origin slightly before end of dorsal-fin base; [AO 6 +
5,total 11 {6 (7) + 5 (4-6), total 11 (10-13)}; GR 4 + 9-10, total
13-14 {4+ 10 (9-11), 14 (13-15)}; D 16 {16 (15-17)}; A 17-18
{17 (16-18)}; P 11 (10, 12) {11-12}; max. size 108 mm SL];
n=11;Qld, WA ..o Diaphus (A.) problematicus Parr, 1928

37122089 Problematic Lanternfish (Nafpaktitis, 1978)

35
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——  Ant present, round in males, more triangular in females; Dn
recessed, directed anteriorly, not reaching midline, equal
in size or larger than body photophores, smaller than nasal
rosette, obscured in lateral view by Ant and Vn; Vn reaching
Dn dorsally, with posteroventral margin almost at level of
anterior border of pupil, teardrop-shaped and not reaching
as far posteriorly in specimens less than 90 mm SL; PLO
luminous patch large, triangular, almost reaching upper
margin of pectoral-fin in large specimens; photophores small;
SAO,, line clearly anterior to SAO;; all AOp behind anal-fin
base; anal-fin origin behind end of dorsal-fin base; [AO 67
+ 5 (6), total 11-12 (13); GR 4 -5 + 10-11, total 14-15
(16); D 14-15 (13, 16); A 16 (15, 17); P 11-13); max. size
172mm SLE;n=6; Qld .. cooeoveiiiiiiieiieeeeeeee e, .Diaphus (A.) whitleyi Fowler, 1934

37122111 Whitley’s Lanternfish (Bourret, 1985)

23 Dn directed anterolaterally, and smaller than nasal rosette (except
in mature males of D. malayanus and D. SCAIMIALT) . ...........ccoovieoiioiiiiiiiiiiieeeeeeeeeen e 24

——  Dndirected anteriorly and usually recessed in depression (best seen
from head on), size smaller than a body photophore to massive,
sometimes covering whole rostral region [most subjective couplet
in key for some species; if in doubt, try both 24 & 28] .....occvevvieiiiieiicieeeeeee e 28

24 SAO, very low, almost in line with VO, 5; SAO; and Pol
1-1.5 times diameter below lateral line; adult males with well-
developed Ant; [PLO luminous patch moderate in females,
larger and thicker in males; AO 5-6 + 5 (4), total 10 (11) {6
(5-7) + 5 (4-6), total 11 (10, rarely 12)}; GR 6 + (13-15),
total 19-21 {6 + 14 (13-15), total 20 (19-21)}; D 1315 {15
(14)}; A 13-14 {14 (13-15)}; P 9-10 {10 (9)}; max. size
SO0mm SL];n= 5;Qld ccoeoieiieiiieieeeeeeeeee Diaphus (A.) jenseni Taning, 1932

37122085 Jensen’s Lanternfish (Nafpaktitis, 1978)
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SAO, more than one photophore-diameter above
VO,-VO; line; SAO; and Pol in contact with or

immediately below lateral line; Ant absent ...........ccccooeeeviiienenienenieeeieeeae

Body moderately deep, 4 or less times in SL; PLO luminous
patch small; AOa, ; space similar to remainder; [Dn and
Vn greatly enlarged in mature males, with Dn larger
than nasal rosette; PLO distinctly closer to pectoral—fin
base than lateral line; AO 6 + 5 (4), total 11 (10) {6-7 +
4-5 (6), total 11 (10-12)}; GR 6 + 13 (14), total 19 (20)
{6-7 + 13-14 (15), total 19-21 (22)}; D 15 (14) {15 (16)};
A 16 {16 (15)}; P 12 {12 (11)}; max. size 45 mm SL];

N=4;QId, Col ....ccovrrriiiieieieee e . Diaphus (A.) malayanus Weber, 1913

37122087 Malayan Lanternfish (Nafpaktitis, 1978)

26

Body slender, depth more than 4 times in SL; PLO
luminous patch moderate to large; AOa, ; space slightly

but distinctly wider than those more poSterior . ...........ccevievereeiereeierieeieneans

PLO luminous patch elongate and rectangular, small to moderate
sized; PLO closer to lateral line than pectoral-fin base (midway
in some juveniles); Prc, 5 closely spaced with Prc, significantly
further away; [Dn always smaller than nasal rosette; AO 7 +
5-6, total 12-13 {7 (6-8) + 5 (4-6), total 12 (11-13)}; GR 7
+ 14-15, total 21-22 {7 (rarely 6, 8) + 14—15 (rarely 13, 16),
total 21-22 (rarely 20, 23)}; D 14-15 {15 (14-16)}; A 15-16
{16 (15-17)}; P 11-12 {12 (11)}; max. size 60 mm SL]; n=9;

...................... 26

QId, LHI, NSW, WA ..o Diaphus (A.) garmani Gilbert, 1906

37122084 Garman’s Lanternfish (Nafpaktitis, 1978)

37
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27

PLO luminous patch triangular, moderate or large sized;
PLO closer to pectoral-fin base than lateral line or midway;

Prc, 5 widely spaced with Prc, only slightly further away...........cccccocvvveienn.

VLO clearly closer to lateral line than pelvic-fin base; PLO
midway between pectoral-fin base and lateral line or slightly
lower; PLO luminous patch striated; AOa, directly over or
usually behind vertical through AOa,; Vn about equal in size
to Dn, slightly larger in mature males; SAO; about under end
of dorsal-fin base; body more elongate; [GR 6-7 + 14-16,
total 20-22 {6 (5-7) + 15 (14-16), total 21 (20-22)}; AO
6-7 + 5, total 11-12 {6 (5-7) + 5-6, total 11-12}; D 15 {15
(16)}; A 15-16 {15}; P 11 {11 (12)}; max. size 60 mm SL];

N=4;Qld, WA .. et Diaphus (A.) signatus Gilbert, 1908

37122123 Arrowmark Lanternfish (Nafpaktitis, 1978)

—— VLO midway between lateral line and pelvic-fin base or slightly

higher; PLO clearly closer to pectoral-fin base than lateral line;
PLO luminous patch mottled; AOa, directly over or slightly in
front of vertical through AOa,; Vn larger than Dn, especially
in mature males; SAO; clearly behind end of dorsal-fin base;
head more rounded; [{GR 6-7 + 14-16, total 20-23; AO 6
(5-7) +5 (4-6), total 11 (10-12); D 13—-14; A 14-15; P 9-10};
max size 40 mm SL]; not yet recorded from Australian waters,

Coral Sea NE of EZ ..c..ooviviiiiiiiiicicciccicccee Diaphus (A.) nielseni Nafpaktitis, 1978

37122121 Nielsen’s Lanternfish (LM)
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Inner row of lower jaw teeth greatly enlarged; [Ant
present; Dn equal in size to, or little larger than nasal
rosette; PLO luminous patch small] .......cccocoviiiiiiiieiieiecieeececee e 29

Inner row of lower jaw teeth small or slightly enlarged ............ccooevieviiiieniincieriecieeeee 30

PLO 1.5-2.0 times closer to lateral line than pectoral-fin base;
GR 5-6 + 12-13, total 17-19 {5 (6) + 12 (11-13), total 17
(16, 19)}; D 16-17 {18 (17-19)}; "A 15-16 {16 (17-18)};
[AO 6 + 5, total 11{6 (5-7) + 5 (4-6), total 11 (10-12)}; P
11-12 {11-12}; max. size 123 mm SL]; n= 11; QId, LHI, NI,
NSW, Vic, WA, Col oo Diaphus (A.) fragilis Taning, 1928

37122034 Fragile Lanternfish (Nafpaktitis, 1978)

PLO midway between lateral line and base of pectoral-fin, or
slightly lower; GR 5-6 + 13 (12, 14), total 18-20 (17) {7 (6-8)
+ 15 (14-16), total 22 (20-24)}; D 15-16 (17) {16 (15-17)};
A 15-16 {15 (14-16)}; [AO 6 + 5, total 11 {6 (5-7) + 4 (3-5),
total 10—11}; P 11 (13) {11}; max. size 129 mm SL]; n =
4; NSW, WA, Col .o Diaphus (A.) thiollierei Fowler, 1934

37122091 Thiolliére’s Lanternfish (Nafpaktitis, 1978)

30

31

SAO3 and Pol touching lateral line or less than one photophore-
diameter below 1ateral 1INe .. .......coovirieiiirieiiieee et 31

SAO3 and Pol 1.5 photophore-diameters or more below
JAtETAl TINE ... .ot e .34

Dn smaller than NASAL TOSETEE ......ccuviiiieiiiieeie ettt eaaeeseaeee s s 32

Dn larger than Nasal TOSEHE .. ......eeiuiiiiiiiiiiiee e et .33

39
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32 VLO 1.5-2 times closer to lateral line than pelvic-fin base; Prc all
widely, nearly evenly spaced; GR 5+ 12 (13), total 17 (18) {5+
12-13 (14), total 17-18 (19)}; supraorbital spine present (easily
broken); Ant absent; PLO luminous patch large, semi-triangular
and mottled; inner row of dentary teeth not enlarged; [AO 6 + 6,
total 12 {6 (5-7) + 6 (5-7), total 12 (11-13)}; D 15 {15 (14)};
A16-17 {16 (17)}; P 12 {12 (11)}; max. size 900 mm SL]n=>5;
QId, NSW, Vic, COl . ..coviiiiiiiiiiieeieeeeeeeeeee e Diaphus (A.) splendidus (Brauer, 1904)

37122040 Horned Lanternfish (Nafpaktitis, 1978)

—— VLO closer to pelvic-fin base than lateral line; Prc,_, interspace
much shorter than Prc,_, interspace; GR 8 (7-9) + 1617 (18),
total 24—26 (23); supraorbital spine absent; Ant present in mature
Jd's over 50 mm SL, absent in juveniles, easily lost in ¢s; PLO
luminous patch moderate to large, somewhat elongate; inner
row of dentary teeth slightly enlarged; [AO 6 + 5 (4-6), total 11
(10-12); D 15-16; A 15 (14); P 11 (12); max. size 80 mm SL];
n=26; Qld, LHI, NI, NSW, Vic, Tas, WA ......cccccevievireeieeee e, .Diaphus (A.) kapalae
Nafpaktitis, Robertson & Paxton, 1995

37122073 Kapala Lanternfish (Nafpatitis, Robertson & Paxton, 1995)

33 Dn as large as or larger than pupil, round; Ant absent; VLO
much closer to lateral line than pelvic-fin base; PLO luminous
patch moderate, vertically elongate; AOp, often raised; body
photophores small; GR {5-6 + 12—13, total 17-19}; [operculum
with rounded posterodorsal lobe, weakly serrate in specimens
more than 65 mm SL; AO 7 (8) + 5-6 (4), total 12—13 {7 (8) +
4-5(6),total 12 (11-13)}; D 17-18 {17 (18)}; A 17-18 {1718
(19)}; P 11-12 {11-12}; max. size 1 18 mm SL]; n=5; Qld, LHI,
NL NSW, WA Lo e Diaphus (A.) lucidus (Goode & Bean, 1896)
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37122086 Spotlight Lanternfish (Nafpaktitis, 1978)

Dn smaller than pupil, roughly rectangular; Ant present; VLO
closer to pelvic-fin base than lateral line; PLO luminous patch
large, almost equal to pupil size; AOp level; body photophores not
small; GR 9-10 + 18 (17), total 27-28 {9-10 + 17-18 (19), total
26-28 (29)}; [dorsal area of operculum feebly serrate in specimens
over 50 mm SL; inner row of premaxillary teeth weakly curved
forward; AO 6 + 5, total 11 {6 (5-7) + 5 (4-6), total 11 (10-12);
D 15-16 {16 (15-17)}; A 15 (14-16) {15 (14-16)}; P 11-12
{11 (10-12)}; max. size 71 mm SL]; n = 5; Qld, LHI, NI NSW,

Vic, Tas, WA, Col .....ccooinininininincicciceiecene Diaphus (A.) perspicillatus (Ogilby, 1898)

37122008 Flatface Lanternfish (Nafpaktitis, 1978)

34

Vn limited to area between anterior margin of orbit and
anterior margin of pupil, much smaller than Dn in largest ¢,
absent in juveniles as large as 34 mm SL; Dn slightly smaller
than nasal rosette, roughly crescent-shaped, very large in
juveniles; VO, and VO; markedly low, almost in line with
VO, and VOs; SAO, low, from one half to one and a half
diameters above level of VOs; [body photophores unusually
small; {AO 6 + 4, total 10}; GR 7 + 14-15, total 21-22
{6 + 13-14, total 19-20}; D 16 {15-16}; A 16 {15}; P 11
{11}; {n = 2; Nafpaktitis, 1978}; max. size 87 mm SL]; n

=2;NSW, WA e Diaphus (A.) drachmanni Taning, 1932
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37122015 Drachmann’s Lanternfish (Nafpaktitis, 1978)

35

Vn extending from anteroventral area of orbit dorsally to or above
nasal rosette; Dn much larger or much smaller than nasal rosette;

SAO, 2 or more photophore-diameters above level of VOs ......ccccoevevencnnne.

Body photophores large; AOp photophores one half diameter
or less apart in specimens less than 70 mm SL, photophores
relatively smaller in specimens more than 100 mm SL with
AOp photophores 1 diameter or more apart; SAO, at level of
VO;, Ant absent; Dn about one third nasal rosette; Vn moderate,
not reaching ethmoid crest; iris gold anteriorly and posteriorly
with black midsection and black pigment above and below
eye in specimens greater than 60 mm SL, black not obvious in
smaller specimens; inner row of dentary teeth slightly elongated,;
PLO luminous patch large, extending 90% of distance to upper
pectoral-fin base; [ Vn not extending dorsally above nasal rosette,
extending posteriorly to point about half way between anterior
margin of orbit and anterior margin of pupil, beyond margin of
pupil but not to midline in largest specimens; AO 6 +4-5, total
10-11 {6 +4 (5), total 10 (11)}; GR 5-6 + 13 (14), total 18-19
(20) {5 (6) + 13-14, total 18—19 (rarely 20)}; D 14-15 {14-15};
A 14-15 {15-16 (14)}; P 11 (12) {11}; max. size 157 mm SL];

N=06; QId, NSW .....ooiiiiiiiiiiiieceeeeeeeeee e Diaphus (A.) bertelseni Nafpaktitis, 1966

37122031 Bertelsen’s Lanternfish (Nafpaktitis et al., 1977)
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Body photophores of small to moderate size, those of AOp
series larger than one half AOp photophore-diameter; SAO,
below level of VO, (except D. coeruelus): Ant present or
absent; iris without pigment above and below €ye ........cccooirviiiiiiiiiiieieeeeee 36

HL about equal to HD, or less than 1.1 times as long as deep;
Dn large, roundish, but not extending above level of dorsal
margin of orbit; Vn reaching Dn and Ant, but not midline
of snout; penultimate AOa highly elevated, dorsal to line
formed by preceding AOa photophores; PLO luminous
patch large, extending more than one half the distance to
upper pectoral-fin base; posterodorsal lobe of operculum
weakly serrate in specimens > 65 mm SL; [AO 7 (6) + 5
(6), total 12 {7 (6) + 5 (6, rarely 4, 7), total 12 (13, rarely
11)}; GR 8-9 + 16-17 (15), total 24-26 {8-9 (rarely 10)
+ 17 (16-18, rarely 15), total 25-26 (24-27, rarely 23)};
D 16 {16 (rarely 15, 17)}; A 15 (16) {15 (rarely 14, 16)};
P 10-11 {11 (10-12)}; max. size 120+ mm SL]; n = 5;
NSW, Vic, Tas, SA, WA ... Diaphus (A.) ostenfeldi Téning, 1932

37122012 Ostenfeld’s Lanternfish (Nafpaktitis, 1978)

37

38

Head more than 1.2 times as 10ng a8 dEeP . ...ovevuirieiiiiiiieeeeeeeeee e e 37

Dn smaller than a body photophore, its horizontal diameter
about 3 times in diameter 0f NAaSal TOSELE ... ...oceeiieieiieiee e s 38

Dn massive, reaching ethmoid crest at midline of snout and
extending above level of dorsal margin of orbit; Vn reaching
Dn and ethmoid crest, but not Ant (in undamaged specimens);
head distinctly longer than deep; penultimate AOa level with, or
tangential to, preceding AOa photophores; PLO luminous patch
small or moderate, extending less than one half distance to upper
pectoral-fin base; upper lobe of operculum not SEITate ... .......ccoeveevierieriirieiieie e 39

Ant present; Dn round, equal in size to body photophore or
somewhat smaller; Vn large, extending posteriorly under eye
to anterior margin of pupil; operculum rounded posterodorsally,
posterior point not reaching PLO; least depth of caudal peduncle
<10 times in SL; head length equal to or less than distance from
posterior end of upper jaw to dorsal-fin origin; [AO 6 + 5, total
11 {6 (7) +5 (6), total 11 (12)}; GR 6 + 14 (13), total 20 (19) {5
(4-7)+ 13-14 (15), total 18—19 (20-22)}; D 15 {15 (14)}; A 15 {15
(14)}; P 10-11 {11}; max. size 170 mm SL]; n= 6; Qld, NI, NSW,
Vic, SA, WA et Diaphus (A.) watasei Jordan & Starks, 1904
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37122013 Watase’s Lanternfish (Nafpaktitis, 1978)

—— Ant absent; Dn bean-shaped, smaller than body photophore;
Vn large, extending less than halfway to anterior margin
of pupil; operculum somewhat angular posterodorsally,
posteriorly ending in sharp point above PLO; least depth of
caudal peduncle greater than 10 in SL; head length greater
than distance from posterior end of upper jaw to dorsal-fin
origin; [AO 6 + 5, total 11 {6 (5) + 5 (6), total 11 (10-12)};
GR 7 + 15 (16), total 22 (23) {6 (5-7) + 14 (13-16), total
20 (18-21)}; D 14-15 {15 (14)}; A 14-15 {15 (14)}; P
10-11 {10-11}; max. size 117 mm SL]; n = §; Qld, Tas,
SA, WA, COl .ot Diaphus (A.) coeruleus (Klunzinger, 1871)

37122006 Blue Lanternfish (Nafpaktitis, 1978)

39 GR 6 (7) + 14 (13-15), total 20 (21) {5-6 + 12—14, total
17-20}; [AO 6 + 5, total 11 {6 (5-7) + 5 (6), total 11 (12)};
D 15-16 (17) {16 (15)}; A 14-15 {15 (14-16)}; P 12 (13)
{11-12}; max. size 150+ mm SL]; n = 9; LHI, NI, NSW, Vic,
Tas, WA . oottt e Diaphus (A.) effulgens (Goode and Bean, 1896)
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37122033 Headlight Lanternfish (Nafpaktitis ez al., 1977)

GR 8 (9) + 17-18, total 25-26 {8-9 + 16 (15-17), total

25-26 (24-27)}; [AO 5-6 + 5, total 10-11 {6 (5-7)
+ 5 (6), total 11 (10-12)}; D 15{15 (16)}; A 14-15
{14-15}; P 11-12 {11-12}; max. size 77 mm SL]; n =

5; QId, LHI, Col ...ooovieiieiieeeceee e

..................... . Diaphus (A.) phillipsi Fowler, 1934

37122088 Phillips’ Lanternfish (Nafpaktitis, 1978)

Diaphus remarks

Diaphus is the largest genus in the family, with at least 80
valid extant species (Nafpaktitis, 1978; Paxton, 1979; Hulley
& Paxton, 2016: 1885). Two sub-groups within the genus
have long been recognised: (1) short-jawed species (jaw
length extending significantly less than one orbit diameter
behind vertical from posterior margin of orbit) and with an
So light organ below the eye, and (2) long-jawed species (jaw
length extending one or more orbit diameters behind vertical
from posterior margin of orbit) that lack an So. All the short-
jawed species have a row of broad-based, moderately hooked
teeth on the posterior portion of the premaxilla; a small
number of the long-jawed species have slightly hooked teeth,
with one exception. Short-jawed species include D. theta,
type species of the genus; there are about 20 valid short-
jawed species in what Bolin termed Diaphus (sensu stricto).

There are, however, few consistent patterns between
groups of species which each show considerable variation
in osteological features (Paxton, 1972; Martin & Davis,
2016), light organs (Nafpaktitis, 1966, 1977, 1978), otolith
features (Schwarzhans, 2013) and DNA sequences (Denton,
2014; Martin et al., 2018). Even sub-genus Diaphus, the

largest group, has one exception: D. vanhoeffeni, an Atlantic
endemic, has an So and broad-based hooked teeth on the
posterior premaxilla, but also a long jaw extending an
orbit diameter or more behind the orbit. This species also
has other differences within the group, including: otolith
structure; a sexually dimorphic Ant present only in males;
and the small lateral Dn, which is shallow and fused with
the Vn. All other species lack an Ant in males and females,
and have a forwardly directed Dn in a cup-shaped recess,
separate from the Vn.

Paxton (1972:71) stated, “Another problem is encountered
if Diaphus is restricted to only those forms with short jaws.
What generic name will all other species of the group take
until a definitive study is accomplished? Additional generic
taxa have been formulated in the past, and more problems
were created than solved. Stability of nomenclature will
surely not be achieved by a restriction of the genus Diaphus;
recognition of additional genera in the group, which currently
has five generic synonyms, should be reserved for the future,
as emphasized by Nafpaktitis (1966: 420).”

More than 50 years have passed since that opinion, and
we are still faced with a genus with 80+ species and no
agreement on significant species groups, except one. With
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the current changes in relationships and additions of genera,
it seems a good time to recognise a restricted Diaphus, with
the rest of the species allocated to Aethoprora (Goode and
Bean, 1896: 86), the next available junior synonym. Future
work is required to uncover other species groups. As is
the case for all of the new genera proposed, Aethoprora is
recognised in the key only as a subgenus.

D. aliciae. New record for Australian waters based on 4
specimens from the Coral Sea.

D. adenomus. New Australian and western South Pacific
records are based on five specimens taken in bottom trawls,
one from some 100 n miles due east of the north end of Fraser
Is., Qld (24.26°S) at 440 m near the top of a seamount (QM),
one from the northern Norfolk Ridge (26.4°S, 167.01°E) at
1019-1030 m some 200 n miles from the nearest land (AMS),
and three at CSIRO / AMS from Fraser Seamount (24.41°S,
155.32°E) in 1023-1026 m. The species previously was
taken from off Hawaii and Japan in the North Pacific and
the eastern and western North Atlantic (Nafpaktitis, 1974),
as well as on the Nasca and Sala y Gomez Ridges in the
eastern South Pacific (Becker, 1992) and off Brazil in the
southwestern Atlantic (Braga et al., 2008). Most previous
specimens were taken in bottom trawls down to 700 m close
to continents or islands. Meristics of the present specimens
match those of the North Pacific and Atlantic, rather than
those in the eastern South Pacific with higher number of gill
rakers recorded by Becker (1992).

D. bertelseni. The largest previously recorded specimen
was 100 mm SL taken from a whale stomach in the
northwestern Pacific (Kawaguchi & Kawamura, 1981). They
described a previously unrecorded colour pattern on the eye
of their fish. The Australian specimen in the best condition
is a 149 mm SL QM fish that displays a similar pattern, a
distinctive dark band through the middle of the golden iris
from top to bottom, about the width of the pupil dorsally
and half the width ventrally, continuing as a narrower band
immediately behind the end of the Vn and ventromedially
across the membrane of the dentary. The frontal above the
orbit is damaged but also has dense black pigment. The
anterior and posterior thirds of the iris have a yellow sheen
similar in colour to the Vn. The same basic colour pattern is
present in 16 specimens 95 mm SL and larger. Although less
developed, the pigment band is visible in 3 NSW specimens
55.5-63.5 mm SL, but not in the smallest 47.5 mm specimen.
Some differences between the Australian specimens and
that from the northwestern Pacific are notable. The aphakic
space is below the pupil in Australian specimens, as figured
by Nafpaktitis et al. (1977), and not above the pupil as
described and figured by Kawaguchi and Kawamura (1981).
The luminous tissue patch at the PLO does not extend above
the photophore in any of the Australian specimens, nor are
the bases of the adipose or caudal-fins densely pigmented,
although the caudal-fin rays are lightly pigmented basally
in the largest specimens.

D. chrysorhynchus. There are notable differences in
pigmentation between the shallowest caught specimens, at
298-320 m from the North West Shelf, and those from deeper
water, 400-520 m. The shallow captures are exceptionally

light, lacking most dark pigment except that around the Dn
and Vn. Small pigment spots are on the caudal-fin tips and
middle section of the outer pelvic-fin rays in specimens
over 80 mm SL. Bourret (1985) noted variation in different
populations in the western Pacific as described by previous
authors and concluded D. sagamiensis is a junior synonym.
Kawaguchi and Shimizu (1978) recorded a maximum size
of 120 mm SL in Japanese specimens.

D. danae. A widespread species recorded from QId by
Flynn and Paxton (2012) from specimens taken from tuna
stomachs off Port Douglas (16.43-16.33°S, 146.63-146.8°E)
(McPherson, 1988), not previously identified as this species
due to their poor condition.

D. diademophilus. New record for Australia based on a
single specimen; data and specimen missing.

D. lucifrons. New record for Australia based on 3
specimens (NMV, AMS, CSIRO) 102-113 mm SL from
WNW of Broome, WA (17.05°S, 119.67°E) caught in a
beam trawl at 450 m. Previously known only from the 104
mm holotype caught off the east coast of Luzon, Philippines
(12.67°N) in a bottom trawl. All four specimens caught to
date appear to be benthopelagic in habit.

D. richardsoni. Newly recorded for Australia based on 4
larvae 4-5 mm SL from Coral Sea off Cairns, Qld, identified
by DNA (COl1 barcode) by Flynn and Paxton (2012).

D. termophilus - Two specimens from the Norfolk Island
Ridge (26.43°S, 167.18°E) 112-117 mm SL exceed the
previously recorded maximum size by more than 30 mm.
They are both males with moderately developed gonads,
and are in good condition despite being taken in an orange
roughy bottom trawl at 750 m. They fall within the range of
characters given for the species by Nafpaktitis (1978: Table
1, p 39), except the pelvic-fin rays barely reach the origin
of the anal-fin rather than extending to the base of rays 4-5.

Diogenichthys Bolin, 1939

Diogenichthys species are small, with a maximum size of
29 mm SL. Characters include the VO, raised above the level
of the VO series, but not as high nor as far anterior as those
in Benthosema species, and the Vn is absent. The dentition
is distinctive, with all species having at least some large,
flattened, hooked teeth in a single row and small, flattened,
tricuspid teeth somewhere in one or both jaws, unlike the
closely related Benthosema with unmodified teeth (Paxton,
1972).

The genus has a circumglobal distribution with three
world species, two are recorded from Australian waters, see
Becker (1967, 1983); Nafpaktitis and Nafpaktitis (1969);
Kotthaus (1972); Wisner (1976); Nafpaktitis et al. (1977);
Parin et al. (1977); Hulley (1981, 1984, 1986a, 1990b);
Hoese et al. (2006); Denton (2014); Roberts et. al. (2015);
Hulley and Paxton (2016); Martin ef al. (2018); Wan and
Bian (2018); Sutton ef al. (2020); Mostarda et al. (2023).
Data from non-Australian specimens in {} are from several
of the above sources.



Paxton et al.: Keys to Australian Myctophidae
Key to the genus Diogenichthys

1 GR2+11(12),total 13 (14) {2+ 11-12(10), total 13-14 (12)};
adult males with SCO covering about 50% {50-75%} of space
between adipose-fin base and posterior margin of SCO; [Prc,_,
interspace wide, equal to or more than distance between last AOp
and Prc,; adult males with small Dn; SAO, position variable,
anterior to, over, or slightly posterior to VO;; AO 6 (5, rarely
7)+3 (2, 4), total 9-10 (8) {67 (8) + 3 (4), total 9-10 (11)};
D 10-11 {11-12 (10)}; A 15-16 {16-17 (15-18)}; P 12-13
{12-13 (14)}; max size 27 mm SL]; n = 5; Qld, NSW, LHI,
Vic, SA, WA . e . Diogenichthys atlanticus (Taning, 1928)

37122042 Atlantic Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

——  GR2+9-10, total 11-12 {2 +9-10, total 11-12}; adult males
with SCO covering 75-100% of space between adipose-fin
base and posterior margin of SCO; [Prc, , interspace variable,
typically 5 or less than distance between last AOp and Prc;
Dn sexually dimorphic, well-developed in pigmented cup in
adult males, smaller in females and juveniles; SAO, directly
over or slightly posterior to VO,; AO 6 + 2—4, total 8-10 {6
(5-7)+3(2)}; D 11; A 15-16; P13; max size 27 mm SL]; n=
3; QIld, WA, Chl, Col .....covieiiiiiieieeee e Diogenichthys panurgus Bolin, 1946

37122124 Rascal Lanternfish (Nafpaktitis & Nafpaktitis, 1969)
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Diogenichthys remarks

See remarks in the Benthosema key for the taxonomic
problems caused by the DNA results of Denton (2014)
and Martin et al. (2018) that embedded the species of
Diogenichthys between clades of Benthosema species. The
genus comprises three species, each with a distinct larval
form (Wan & Bian, 2018).

D. laternatus. The species is restricted to the eastern
Pacific east of 158" W (Wisner, 1976: fig 41; Becker, 1983:
117, fig. 59), and does not occur in Australian waters. Upper
jaw reaching well behind the vertical from the posterior
margin of the orbit in this species is unique in the genus,
while the short Prc,_, space is similar to specimens of D.
panurgus.

D. panurgus. Juvenile and immature specimens (n= 25,
10—20 mm SL) from the Coral Sea (MCZ 86564—69; MCZ
86571-75; MCZ 86949; AMS 1-44483-001 to 1-44485—
001) identified as D. panurgus have some characters of
all three species of Diogenichthys. The SCO in males is
distinctive, covering 75% or more of the dorsal surface of
the caudal peduncle between the adipose-fin base and the
posterior margin of the SCO, but does not reach the adipose
base as described for mature Indian Ocean specimens. In
Indian Ocean specimens of D. panurgus, the Prc,_, space is

less than 50% of the space between the last AOp and Prc;,
and in D. atlanticus is more than 100% of that space; in the
Coral Sea specimens the Prc,_, space varies from 70-115%
of the AOp—Prc, space. The GR count for the Coral Sea
specimens is consistently 2+10, which overlaps the count in
the two Indian Ocean species. D. laternatus has a count of
3+11 (10). The position of the SAO, over the VO, is variable,
and the Dn in our specimens is not enlarged.

Electrona Goode & Bean, 1896

One of the four primarily Southern Ocean genera; possesses
only 2 Prc’s and no distinct Pol. One species with SCO of
separate patches surrounded by black pigment in males;
others with coalesced plates without pigment between.
The genus has a southern circumglobal distribution,
with one species reaching the northern hemisphere; five
world species, all of which occur in Australian waters, see:
Nafpaktitis and Nafpaktitis (1969); Wisner (1976); Hulley
(1981, 1984, 1986a, 1990a, 1990b, in prep.); McGinnis
(1982); Becker (1983); Hoese et al. (2006); Duhamel et al.
(2014); Roberts ez al. (2015); Sutton et al. (2020); Mostarda
et al. (2023); and Koubbi et al. (2025). Data from non-
Australian specimens in {} are from the above sources.

Key to the genus Electrona

1 So below or slightly behind vertical through middle of eye;
Vn absent; [ and @ with SCO 1, ICO 1; AO total = 14
(15) {total =14 (13-15)}; GR 9-10 + 20-21 (23), total =
29-32 {9 (8-10) + 22-23 (2024, rarely 19, 25), total 31-32
(29-34, rarely 27, 28)}; D 13-14 {14 (13-15)}; A 19-20
{19 (18-20)}; P 12-13 {12-13}; max. size 95 mm SL]; n =

5; Tas, Mql, HIMI .. ...ccccoviiiiiiiiiene

....................... Electrona carlsbergi (Taning, 1932)

37122104 Carlsberg’s Lanternfish (Hulley, 1981)

No So below middle of eye; Vn present between nasal

organ and anteroventral Margin Of €Y .........cccoiirriiiiiiiieieeeee e .2

2 AO total = 10-13 {10-12}; body depth less than 3 in
SL; [last 2 AO depressed; & with SCO 0-1, ICO 0-1,
Q with SCO 1 (rarely 0), ICO 1-2 (rarely 3); GR 9
(8) + 20 (19-21), total 29 (28-30, rarely 27) {8-9 +
19-21, total 27-30}; D 14 (13, rarely 15) {13-15}; A 19
(18-20) {18-20}; P 16 (15) {14-17}; max. size 82 mm SL];

n=20; NI, NSW, Vic, Tas, WA . ..............

................................. Electrona risso (Cocco, 1829)
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37122043 Risso’s Lanternfish (9, Nafpaktitis & Nafpaktitis, 1969)

——  AO 13-19; body depth more than 3 in SL... .....occorieiiiiieiieiee e o .3

3 PLO much closer to PVO, than PVO,; AO level; GR 4 (5,
rarely 3) + 13-14 (rarely 15), total 17-18 (16-20); & with
SCO 6-7 (5) separate, with surrounding black pigment; @ with
ICO 5 (4-6) separate; [AO total = 1819 (16, 17) {total = 18
(17-19)}; D 13-14 {14-15 (16)}; A 20-21 {21 (20, rarely
19, 22)}; P 12—13 {12-13 (rarely 11)}; max size 82 mm SLJ;
n=5Mql, HIMI ......cccooiiiiniiiieeeeeeee e Electrona antarctica (Ginther, 1878)

37122750 Antarctic Lanternfish (3, Hulley, 1981)

——  PLO equidistant between PVO, and PVO,; last 4-5 AO slightly
depressed; GR 6-8 (5-9) + 1620 (15-22), total 22-28 (21-31); SCO
of & without black pigment separating plates if more than 1 ............cccocerriiiiiereeecenns .. .4

4 GR 8 (7) + 19-20 (18), total 27-28 (25) {8 (7-9) + 19-20
(18-22), total 27-28 (25-31)}; Prc,, interspace less than one
photophore-diameter; [POs on level with outer pelvic-fin base;
AO total = 15-17 {17 (16, rarely 18)}; & with SCO 2 {1-3} ICO
0; @ with SCO 0-2+, ICO 0-2+; D 13-14 {14 (13-15)}; A 21
(20-22); P 15 {14-15 (rarely 13, 16)}; max. size 127 mm SL];
n=25; Tas, Mql, HIMI ........ccccoiiiiiiiie e Electrona subaspera (Giinther, 1864)
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37122014 Rough Lanternfish (&, Hulley, 1981)

GR 5-6 + 15-17, total 20-23 {6 (5) + 16 (15-18), total 22

(21-24)}; Prc,_, interspace equal to or more than one photophore-
diameter; [POs elevated, slightly above level of outer pelvic-
fin base; AO total = 14-16 (14-15) {15-16, rarely 14, 17};
SCO1 & and 2,1CO0 &, 3 Q; D 13-14 (15) {14-15}; A 20
(20-21) {19-20}; P 13-15 {14-16}; max. size 75 mm SL];

n=25; Tas, Mql, WA . ..o

.......................... Electrona paucirastra Bolin, 1962

37122075 Belted Lanternfish (4, Nafpaktitis & Nafpaktitis, 1969)

Electrona remarks

Distributional records for Electrona species occurring in the
Southern Ocean have been recently summarised by Hulley
(in preparation), as follows:

E. antarctica. Circumpolar distribution between Antarctic
Slope Front and Antarctic Polar Front, with small specimens
sometimes occurring as far north as Subtropical Front in
deeper waters (2,000 m).

E. carlsbergi. Circumpolar distribution in Subantarctic
Mode Water and Antarctic Intermediate Water between
Southern Antarctic Circumpolar Current Front and
Subtropical Front, but with isolated records north to
36°-34°S.

E. paucirastra. Generally distributed in the region of
Subtropical Convergence, but records between Antarctic
Polar Front and Subtropical Front, and north of Subtropical
Front in Tasman Sea region, and in the Bounty Trough and
Chatham Rise regions.

E. subaspera. Generally circumglobally distributed
between Subtropical Front and Antarctic Polar Front, but

occurring north of Subtropical Front in Tasman Sea, and in
Benguela and Falkland currents; several records south to
Antarctic Circumpolar Current Front.

Gonichthys Gistel, 1850

Gonichthys is one of four slender—tailed lanternfish
genera (Becker, 1964); the others in Australian waters are
Centrobranchus and Loweina. Among them, Gonichthys
is like Centrobranchus in having SCO (males) and ICO
(females) as individual organs with black margins, distinctive
in mature males; and subterminal mouth with enlarged snout.

The genus occurs in tropical, subtropical and temperate
waters of the Atlantic, southern Indian, and eastern and
central Pacific Oceans, with four world species, two
in Australia; see Becker (1964, 1983); Wisner (1976);
Nafpaktitis et al. (1977); Hulley (1981, 1984a, 1990b); Hoese
etal. (2006); Roberts et. al. (2015); Sutton et al. (2020); and
Mostarda et al. (2023). Data from non-Australian specimens
in {} are from Hulley (1981).
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Key to the genus Gonichthys

1 Lateral line complete, all scales perforated; GR 4 (3) + 89 (6-7),
total 9-13 {5 (4-6) + 9-10 (8-11), total 14-15 (12-16)}; [D
11-12 (rarely 13) {12 (11-13)}; A 20-22 (23) {22 (21-24)}; P
13—14 (rarely 12, 15) {1415 (16—17)}; AO 6-7 (rarely 4, 5, 8)
+ 11-12 (13), total 1819 (17, rarely 20) {6-7 (5-8) + 1213
(10-14)}1; SCO & only, 7 (rarely 5, 6, 8) {8 (6-9)}; ICO @ only
5 (4, rarely 3,6) {5 (4)}]; max. size 50 mm SL; n = 28; LHI,
NSW, Tas, SA, WA .o .Gonichthys barnesi Whitley, 1943

37122044 Barnes’ Lanternfish (', Becker, 1983)

—— Lateral line semi-complete, last 3—6 scales unperforated;
GR {4 (3-5) + 9 (7-10), total 13 (11-14); [D {11 (10-12)};
A {20 (19-21)}; P {14 (13-16)}; AO {5 (4-6) + 12-13
(11-14), total 17-18 (16-19}]; SCO & only {6}; ICO @
only {6}; max. size 40 mm; n = 0 {11}; NI (type locality:
27.66°S, 171.93%E) cveiiiieieeeeeeeeeece et .Gonichthys venetus Becker, 1966

37122125 Bluegreen Lanternfish (¢, LM Hulley, unpublished)
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Gonichthys remarks

The “slendertail” lanternfish genera (sensu Gonichthyini
Paxton, 1972) were not recovered as a monophyletic group
in the DNA analyses by Denton (2014). Similar results, based
on nuclear, protein—coded, and morphological analyses were
obtained by Martin et al. (2018).

All four genera of slender—tailed lanternfishes were
previously considered close relatives (Becker, 1964),
but Gonichthys is now considered a sister genus of
Centrobranchus, and not in the same clade as Loweina
(Denton, 2014, Martin e al. 2018). Four nominal species are
currently recognized, but the alpha—taxonomy of the genus
has not yet been established with any certainty.

G. barnesi. Nycto-epipelagic with circumglobal
distribution in the region of the Subtropical Convergence;
may extend 12—15° farther north into subtropical waters in
some regions (Hulley 1981).

G. cocco. Considered to be an Atlantic Ocean endemic,
despite records in the Indian and Pacific oceans (Becker,
1964, 1983; Nafpaktitis et al., 1977; Hulley, 1984, 1990b).
Records exist off Christmas Island, and within the Western
Australia EZ; the latter are probably referable to G. barnesi.
The species has not been included in the key but may be
distinguished from its cogeners by having an incomplete
lateral line, with last perforated scale below area of adipose
fin origin; an anal-fin origin behind vertical through base of
last dorsalfin ray.

G. venetus. Included here because its type locality
is located off Norfolk Island. An equatorial population
(between 140-155°W) of G. venetus may yet prove to be
a cryptic species (Becker 1964; Wisner 1976) but requires

further investigation. This population has a complete lateral
line with all scales perforated.

Gymnoscopelus Giinther, 1873

Gymnoscopelus species have the AOa, highly elevated (to
about level of SAO, or higher), unlike all genera except
Idiolychnus and some species of Diaphus (these two genera
have fewer ventral procurrent spines than the 10-15 of
Gymnoscopelus); PO usually 5, but 6 (7) in 2 species; VO
usually 5, but sometimes 6 in 1 species; Prc 4-8, with last
separated posteriorly in all but 2 species. Dn well developed,
Vn well developed in all but one species, completely
fused with Dn (see remarks); variation within species not
documented. SCO and ICO absent. Luminous-tissue patches
in most species, probably all, but often lost; one specimen of
G. piabilis with small luminous patch on every scale pocket;
Wisner (1976) figured some exceptional specimens with
luminous patches. Most meristic counts below are from the
Hulley references. The largest known myctophid species is
Gymnoscopelus bolini which attains 280 mm SL.

The genus is southern circumglobal in distribution;
there are eight world species in two subgenera, all of which
are recorded from Australian waters: see author’s (PAH)
unpublished distribution data in remarks, and Nafpaktitis
& Nafpaktitis (1969); Wisner (1976); Hulley (1981, 1986a,
1990a); McGinnis (1982); Becker (1983); Hoese et al.
(2006); Flynn and Williams (2011); Duhamel et al. (2014);
Roberts et al. (2015); Sutton et al. (2020); Mostarda et al.
(2023); Koubbi et al. (2025). Data from non-Australian
specimens in {} are from the above sources.

Key to the genus Gymnoscopelus

PVO, adjacent to pectoral-fin base; PLO closer to upper
margin of pectoral-fin base than lateral line or midway

between them ...... Subgenus GYMROSCOPEIUS ...................cccooeeciiiaiiiieiieeeeee e .2

PVO, distinctly above level of upper end of pectoral-fin
base; PLO much closer to lateral line than upper margin

of pectoral-fin base ...... subgenus NasOIYCARUS ... ...........c...ccooveveiieeceiiiecieeeeie e

Prc 4 (3, rarely 5) + 1, total 5 (4, rarely 6), last usually
widely separated from rest; D 14—17 (rarely 18), its origin

slightly behind vertical through outer pelvic-fin Base .........cccevieierieiiinieiecee s

Prc 5-7 (rarely 8), evenly spaced; D 18-21 (17-22), its origin

on, or before, vertical through outer pelvic-fin base ... ....c.ccoevieieriiiieniieeeeeee e

GR 6 + 17 (16-18), total 23 (22-24) {6 (7) + 16-17 (18, rarely
15-19), total 22-23 (24, rarely 21-25)}; PO usually 5, with PO,
and POjslightly elevated; fresh eye colour pale blue; AO 9-10 +
9-10, total 19 {10 (9—11, rarely 8, 12) + 9 (8-10, rarely 11), total
19 (18-20, rarely 17, 21)}; fresh body colour smoky-grey; [VO
5 {5 (rarely 6)}; Prc4 (3)+ 1, {4 (3, rarely 5)+ 1}; D 15-16 {16
(15-17, rarely 18)}; A 18 (16-17) {18 (17-19, rarely 16, 20)}; P
13-14 {13—14 (rarely 12, 15)}; max size 123 {162} mm SL];n=

5; ML HIMI e Gymnoscopelus (G.) braueri (Lonnberg, 1905)
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00000 4500
T

37122751 Brauer’s Lanternfish (Hulley, 1986a)

——  GR 8+ 19, total 27 {8 (7-9) + 18-19 (17-20, rarely 16), total
26-27 (25-28, rarely 23-29)}; PO 7 {67}, all level; fresh eye
colour dark brown or black; AO 8 + §, total 16 {9 (10) + 7-8,
total 17 (16)}; blackish scales usually completely lost along with
photophores and any luminous patches; [VO 5; Prc 4 + 1; D
16-18 (15) {1617 (15, rarely 18)}; A 17 {17 (16-18)}; P 13—14

{13—14 (12)}; max. size 195 mm SL]; n =5; Mql, HIMI .....Gymnoscopelus (G.) opisthopterus
Fraser-Brunner, 1949

37122753 Ghost Lanternfish (Hulley, 1986a)

4 GR 6 + 16 (15), total 21-22 {6 (rarely 7) + 16 (15-17, rarely
14), total 22 (21-23, rarely 20)}; PO {usually 5}; D 19-22 {21
(19-22)}; [pelvic-fin rays pigmented, often entirely black; A
21-23{21 (2022, rarely 19)}; (AO 10 +8, total 18 {11 (10,
rarely 12) +8-9 (7), total 19-20 (17-18)}; Prc 6 {5-6}; P 13—14
{12—13 (rarely 14)}; max. size 280 mm SL]; n = 5; SA, Tas,
ML HIMI ... Gymnoscopelus (G.) bolini Andriashev, 1962

37122113 Grand Lanternfish (Hulley, 1986a)
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GR 10-11 + 21-22 (24), total 31-33 (35) {10-11 (rarely 9,
12) + 22-23 (21-24), total 32-33 (31-35, rarely 30, 36)}; PO
6 {usually 6}; D 18-19 {18 (17-19)}; [AO 9-10 + 6-7, total
16-17 (15) {10 (9—11, rarely 12) + 7 (6-8, rarely 9), total 17—18
(16-19, rarely 20)}; Prc 67 {7 (6, rarely 5, 8)}; A 18-19 {20
(19-21)}; P 13-14{14 (13, rarely 15)}; max. size 185 mm SL]; n

=5, Mql, HIMI ..., Gymnoscopelus (G.) nicholsi (Gilbert, 1911)

37122752 Nichols’ Lanternfish (Hulley, 1986a)

5

Dn present, restricted to upper half of orbit, larger in males,
iridescent yellow in life; Vn absent, although black skin may
extend to anteroventral margin of eye; [AO 8-9 , 8-9, total
17-18 (16) {10 (9, rarely 11) + 9 (8, rarely 7, 10), total 18-19
(17, rarely 20, 21)}; Prc 3—4 (rarely 5) + 1, total 4-5 (rarely 6)};
GR 8-9 7 + 18-19, total 26-27 (25, 29) {8 (7-9) + 19 (18-20,
rarely 17), total 27 (26-28, rarely 25, 29)}; D 18 (17) {17 (18,
rarely 16)}; A 18-19 (17) {18 (19, rarely 17,20)}; P 13-14 (12)
{13—14 (rarely 12, 15)}; max. size 115 mm SL]; n =5 ; Mql,

HIMI e .Gymnoscopelus (N.) fraseri Fraser-Brunner, 1931

37122114 Fraser’s Lanternfish (Hulley, 1986a)

—— Dn-Vn extending below upper half of orbit to at least anteroventral

TNATZIN OF ©Y€ ..ttt e bt e et e st e bt e st e eb e enteebeeeesaeenaeeneen o .6

Pelvic-fin tips heavily pigmented, caudal-fin tips moderately
pigmented, both with pigment on membranes and rays; [caudal-
peduncle length greater than upper-jaw length; photophores
normal in size, less than 2 diameters in adipose-fin base and
lateral-line trough width; AO 8 (9) + 8 (9), total 16 (17) {8-9
(7-10) + 7-9 (10), total 15-17 (18-19)}; Prc 4 + 1, total 5 {4
(3-5)+ 1, total 5 (4-6)}; GR 9—10 +20-22 (23), total 29-32 (33)
{10-11 (9-12) +22-23 (20-25), total 32-33 (30-36)}; D 19-20
(18) {19 (18-20)}; A 18-19(17,20) {18 (17-19, rarely 16)}; P
13 (14) {13 (12-14)}; max. size 146 mm SL]; n=8; NSW, Vic,

Tas, Mql, HIMI ... ....ccooiiiiiiicieeeee Gymnoscopelus (N.) piabilis (Whitley, 1931)

00000000
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37122018 Southern Blacktip Lanternfish (Hulley, 1981)

——  Pelvic—fin and caudal-fin tips Without pigment .............ccoeceeriiieririierieeeee e .7

7 Vn extending posteriorly under eye to level of mid-orbit;
photophores small, about 2 diameters in adipose-fin base
and lateral-line trough width; VO;—SAO, space equal to
SAO,—SAO, space; ventral orbit margin to upper jaw distance
equal to or less than pectoral-fin base length; GR 10-11 (9)
+ 20-22 (19, 23), total 30-31 (32, 34) {10 (9-11) + 21-23
(24), total 31-33 (30-35)}; [caudal-peduncle length equal to
or less than upper-jaw length; AO 9 + 6 (7), total 15 (16) {9
(10) + 7-8 (6), total 16-17 (15-18)}; Prc 4 +1 {3-4+ 1}; D
18-19 (17) {18-19 (20)}; A 19-20 (18, 21) {19 (18-20)};
P 13 (15) {13-14 (15)}; max. size 123 mm SL]; n = 5; Tas,
ML oot Gymnoscopelus (N.) microlampas Hulley, 1981

37122106 Minispotted Lanternfish (Hulley, 1981)

——  Vn usually extending posteriorly only to level of anterior
margin of pupil, rarely beyond; photophores larger, less than
2 diameters in adipose-fin base and lateral-line trough; VOs—
SAOQ, space about %2 SAO,—SAOQO, space; ventral orbit margin
to upper jaw distance 1.5 x pectoral-fin base length; GR 8-9 +
19, total 27-28 {9 (8-10, rarely 7) + 18-20 (21), total 26-29
(rarely 25-31)}; [AO 9-10 + 7-8, total 17 {8-9 (10, rarely 11)
+ 8 (7-9, rarely 6, 10), total 17 (15-19, rarely 20)}; Prc4 + 1 {4
(3)+ 1, total 5 (4)}; scale row above and below lateral line with
small luminous patches on posterior edge of each scale pocket; D
18-19 {18 (17-19)}; A 18-20 {1819 (rarely 17,20)}; P 13-14
{13 (12—14, rarely 15)}; max. size 140 mm SL]; n = 3; Tas,
Mql, HIMI ..., Gymnoscopelus (N.) hintonoides Hulley, 1981
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37122105 False-Midas Lanternfish (Hulley, 1981)

Gymnoscopelus remarks

DNA studies by Denton (2014) and Martin et al. (2018)
both recovered strong support for a sister relationship with
this genus and Lampichthys, as well as good support for
the monophyly of the genus. Denton (2014) sequenced
DNA from 5 of the 8 species, but the two subgenera
based on the positions of the PVO, and PLO described in
couplet 1 were not corroborated. Further work, especially
on the 3 unsampled species, is needed. The subgenera are
provisionally retained here for convenience.

The luminous tissue around the anterior orbit is fused
and separate Dn and Vn are not discernible. Paxton’s (1972:
49) definition for all species of the tribe Gymnoscopelini
incorrectly included character (26) “Dn and Vn present;”
there is no luminous tissue in front of the eye ventral to the
dorsal margin of the nasal organ in G. fraseri. Fusion of
most tissue apparently prompted Nafpaktitis and Nafpaktitis
(1969), Hulley (1981), Becker (1983) and Duhamel ef al.
(2005) not to use the terms Dn and Vn. With antorbital
luminous tissue restricted to the Dn position in G. fraseri and
extending posteroventrally to the level of the orbit midline
in G. microlampas, use of Dn and Vn seems a valuable
alternative even with fusion, as is the case in some species
of Diaphus. Except for the distinctive features in the two
species mentioned, detailed descriptions and variations
within species are largely undescribed. Such a study will
require ranges of specimen sizes with undamaged heads
and eyes that have been unavailable for the current study.

G. bolini. Oceanic, mesopelagic, but adults
(> 100 mm SL) benthopelagic on slope regions in
depths below 600 m (Marion Island) and 767-800 m
(South Georgia) (Hulley, 1981); size stratification with
depth (McGinnis 1982). In CCAMLR region, circumglobal
between Antarctic Polar Front (APF) and Sub-Tropical
Front) STF but widely distributed south of the Sub-Antarctic
Front (SAF) (Koubbi et al., 2011), with northern extensions
to about 38°S off Argentina, to 46°S off Chile, and to 34°S
in eastern South Atlantic (Hulley, 1986a); distribution linked
to AATW.

G. braueri. Oceanic, mesopelagic, showing size
stratification with depth and seasonal variation in depth
distribution. In CCAMLR region generally in AASW and
AAIW between upper shelf-break of Antarctic continent
and 33°S (south-western Atlantic sector), 46°S (mid Indian
sector), and about 46°S (Pacific sector off Chile) in Polar
Frontal, Subantarctic and Antarctic zones.

G. fraseri. Oceanic, mesopelagic, possibly circumglobal
between SAF and APF, but no records between 024°W-
117°E except around Crozet and Kerguelen islands; and
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with northern extensions to about STF in South-east Atlantic,
Indian and Pacific sectors. Distribution associated with
SAMW and AAIW (Duhamel ef al., 2014; Hulley, 1981).
In CCAMLR region mainly between the northern boundary
limits and APF in all three sectors, but extending south to
SACCEF in Atlantic and Pacific sectors. Species has been
taken in bottom trawls.

G. hintonoides. Oceanic, mesopelagic, generally
circumglobal between STF and APF, but recorded between
about 50°S-54°S along 040°W; and between the STF and
APF at about 125°W. In CCAMLR region mainly between
northern boundary limits and APF in all three sectors, but
extending south to SACCF in western Pacific sector and into
Ross Sea. Also taken in bottom trawls.

G. microlampas. Oceanic, mesopelagic, generally
circumglobal between SAF and STF, but south of Australia
to SACCF. In CCAMLR region from 54.12°S, 30.98°W
(Hulley, 1981) and in Indian sector at 45.91°S, 051.33°E,
between about 47°S-51°S, 069°E-071°E, and between about
62°S-67°S, 139°E-145°E.

G. nicholsi. Oceanic, mesopelagic / benthopelagic,
generally distributed between Antarctic continent and
35°S (off Argentina); 47°S in Falkland Current region;
and 47°-49°S (between 045°E and 071°E). Recorded in all
CCAMLR regions, except Regions 485 (Weddell Sea) and
486 (South-Eastern Atlantic). Taken in bottom trawls on
shelf and slope areas.

G. opisthopterus. Oceanic, bathypelagic -- adults usually
deeper than 400-500 m, with little evidence of vertical
migration into mesopelagic zone (Donnelly & Torres, 2008,
Koubbi et al., 2011); probably benthopelagic over East
Antarctic slope regions (Koubbi ef al., 2010, 2011, Hulley
& Duhamel, 2011). Generally, circumglobal from SACCF
to SAF, but occurring south of SACCF in Prydz Bay and
Ross Sea to ice-edge (Donnelly ef al., 2006), and extending
northwards to 40°S in Falkland Current region. In CCAMLR
region mainly south of APF, but apparently only south of
SACCEF in spring and summer; associated with lower CDW
at depths of 600-800 m (Hulley & Duhamel 2011).

G. piabilis. Oceanic, mesopelagic / benthopelagic (adults),
generally distributed between STF and APF (Atlantic
Sector to South Australia/New Zealand), but with northern
extensions in eastern boundary currents (to 40°S off Chile;
to 25°S off Namibia); in western Atlantic sector off Uruguay;
and north of Chatham Rise off New Zealand). Apparent
absence in Subantarctic region of Pacific (McGinnis, 1982;
Becker, 1983) may be due to sampling deficiency (Duhamel
etal., 2014). In CCAMLR region between northern boundary
limits and APF in south-west Atlantic sector, southern Indian
sector (46°-48°S, 051°-071°E), and south of Tasmania
(57.68°S, 141.32°E).



Hintonia Fraser-Brunner, 1949

Distinctive genus with robust body, deep head and caudal
peduncle, unique combination of photophores and luminous
patches, Dn and Vn present (although often missing); SCO
and ICO absent; small luminous patch on each scale pocket
in best specimens.
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This monotypic genus has a southern circumglobal
distribution, see Wisner (1976); Hulley (1981, 1986a, 1990a,
in preparation); McGinnis (1982); Becker (1983); Flynn and
Williams (2011); Sutton et al. (2020); and Mostarda et al.
(2023). Data from non-Australian specimens in {} are from
the above sources.

Key to the genus Hintonia

AO 6 (5) + 5-6, total 11 (12) {6 (5-7) + 5 (6), total 11 (10-12,
rarely 13)}; Prc 3 + 2 {3 (4) + 2, total 5 (6)}; large luminous
tissue patch below cheek photophore (fresh colour golden), with
other patches under VLO, under dorsal-fin base, over anal-fin
base, and at pelvic-fin base; GR 6 + 13 (12) total 19 (18) {6 (7)
+12-13 (14), total 18-19 (20)}; D 1415 {15 (14-16)}; A 13-14
{13 (12-14)}; P 14-15 {13 (14-15)}; max. size 130 mm SL];

n=235; Tas, Mql, HIMI ...........cccoiiinien.

............. Hintonia candens Fraser-Brunner, 1949

37122115 Midas Lanternfish (Hulley, 1986a)

Hintonia remarks

No tissue was available for DNA sequencing when
the studies of Denton (2014) and Martin et al. (2018)
were completed, and the genus was placed in the tribe
Gymnoscopelini or subfamily Gymnoscopelinae based on
morphologic characters. The latter study recovered Hintonia
as the sister group to the other five genera in the subfamily
without further comment.

H. candens. Oceanic, mesopelagic, with a circumglobal
distribution between STF and SAF (ca. 38°S—55°S) in south-
western Atlantic sector of sub-Antarctic sector. Single record
in CCAMLR region from 45.17°S, 069.20°E (Becker 1985).

Hygophum Bolin, 1939

Species of this genus have the unique combination of 2 Pol

photophores, the PLO above the level of the pectoral-fin
base, and 2 Prc photophores. There is a small Suo at the
posterodorsal margin of orbit under 6 circumorbital, with
black pigment dorsomedially. SCO in males only, as single
plate in most species, developing as 4—6 distinct plates
that fuse as adults in one species, or remain as distinct
overlapping plates in one species; ICO in females only,
usually as 14 plates that coalesce in adults of most species.
The genus is circumglobal in distribution with nine world
species of which four occur in Australian waters, see Becker
(1965, 1983); Nafpaktitis and Nafpaktitis (1969); Moser and
Ahlstrom (1974); Wisner (1976); Nafpaktitis et al. (1977);
McGinnis (1982); Hulley (1984, 1986a, 1990b); Paxton et
al. (1989); Roberts et al. (2015); Yamaguchi (2000); Hoese
et al. (2006); Hulley and Paxton (2016); Sutton et al. (2020);
Mostarda et al. (2023); and Koubbi ez al. (2025). Data from
non-Australian specimens in {} are from Becker (1983).
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Key to the genus Hygophum

1 VLO at edge of lateral line; SAO, on or anterior to vertical
through VO,; GR 5 (6) + 15-16, total 20-21 (22) {5 + 15-16,
total 20-21}; [AO 7 (rarely 6-8) + 6 (rarely 5-7), total 13 (rarely
12, 14) {7 (6-8) + 6 (5), total 13 (12)}; SCO 1 (& usually >
45 mm SL) shorter than 50% dorsal caudal-peduncle length,
ICO 1-3 (Hulley, 1986a) (¥ > 50 mm SL); D 14 (13, rarely
15) {14 (13-14)}; A 21 (rarely 20-22) {20-22}; P 15 (rarely
14-17) {16}; max. size 68 mm SL]; n = 34; QId, LHI, NI,
NSW, Vic, Tas, SA, WA ..o Hygophum hygomii (Liitken, 1892)

37122004 Hygom’s Lanternfish (¢, Nafpaktitis & Nafpaktitis, 1969)

——  VLO more than 2 diameters below lateral line; SAO, posterior
to vertical through VO,; GR 4 + 1215, total 16—19 ... ..o .2

2 AOa series strongly arched with AOa, ; distinctly elevated,;
PO; elevated above pelvic-fin base; VLO distinctly closer
to lateral line than pelvic-fin base, PLO-VLO line passing
closer to SAO, than SAO,; [AO 5-6 (rarely 7) + 7 (6-8),
total 13 (12, rarely 14) {5-6 + 7-8, total 12—-14}; SCO 1
(8 > 20 mm SL), shorter than 50% dorsal caudal-peduncle
length, ICO 1-3 (Hulley, 1986a) (¥ usually > 25 mm SL);
GR 4 + 13-14 (rarely 12), total 17-18 (rarely 16) {4-5 +
1314, total 17-19}; D 14 (15) {13-14}; A 21 (20, rarely 22)
{20-22}; P 15 (14-16) {14-16}; max. size 67 mm SL]; n =
16; NSW, Vic, Tas, WA ....ooooiieeeeeee e . Hygophum hanseni Taning, 1932

37122045 Hansens Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)
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——  AOa series level or slightly arched with AOa, 5 level or slightly
elevated; POs not raised above pelvic-fin base; VLO about midway
between lateral line and pelvic-fin base or slightly closer to lateral
line, PLO-VLO line passing closer to SAO, than SAO, ....c.ccceviivieniiienieiecieeesie e s 3

3 A 22-23 (rarely 24) {22-23 (rarely 21, 24)}; end of dorsal-fin
base to Prc, longer than (rarely = to) snout to pelvic origin; [AO
7 (6, rarely 5, 8) + 78 (rarely 9), total 14 (15, rarely 13) {67 (8)
+7-8(6-9), total 13—15)}; SCO in &' > 30 mm SL usually <60%
(rarely 65%) dorsal caudal-peduncle length, ICO in @ >30 mm
SL 40-50% (rarely 60%) ventral caudal-peduncle length; GR 4 +
13-14 (rarely 12), total 17-18 (rarely 16) {4 (5) + 13—14 (12—-15),
total 17-18 (rarely 16, 19)}; D 14 (13, rarely 15) {14 (13-15)};
P 15 (14) {14-15 (13)}; max. size. 61 mm SL]; n = 25; Qld,
LHI, NL NSW, Chl . ..ot Hygophum reinhardtii (Liitken, 1892)

37122046 Reinhardt’s Lanternfish (, Nafpaktitis et al., 1977)

—— A 19-20 (21, rarely 18) {20 (19, rarely 18, 21)}; end of
dorsal-fin base to Prc, shorter than (rarely = to) snout to pelvic
origin; [AO 5-6 (rarely 4) + 6-7 (8), total 12—13 (11-14); 5-6
(rarely 4) + 6-7, total 12 (11-13) in Coral Sea, n = 43; SCO
in & > 30 mm SL usually >75% (rarely 65%) dorsal caudal-
peduncle length, ICO in 9s >30 mm SL 40-65% ventral
caudal-peduncle length; GR 4 + 14 (13, rarely 15), total 18
(17, rarely 19) {4-5 + 13-14, total 17-20)}; D 13—14 {14 (13,
rarely 12)}; P 14-15 (rarely 16) {14 (13, rarely 15)}; max.
size 54 mm SL]; n = 30; QId, NI, NSW, Vic, Tas, SA, WA,
ChI (just outside EZ) ....ccoueeieiiiiiiieeeeeeeeeeee Hygophum proximum Becker, 1965

37122023 Firefly Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)
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Hygophum remarks

Of the nine species recognised in the genus, Denton (2014)
and Martin et al. (2018) sampled six and three species
respectively in their DNA studies. In both investigations,
the species were recovered in a clade related to a clade of
species that will retain a generic name within the Myctophum
complex (see remarks under Myctophum complex).

Most species of Hygophum have variation in one or more
morphological characters of adults that define different
populations, as discussed by Becker (1965), Wisner (1976),
Nafpaktitis et al. (1977), and Hulley (1981). Australian adult
specimens of some species display similar differences from
other populations and further study is warranted. Moser and
Abhlstrom (1974) demonstrated there are three basic larval
forms with more apparent total species than recognised adult
species. Yamaguchi (2000) provided a molecular phylogeny
based on seven of the nine species and discussed a proposed
evolution of the three larval forms. An expansion of that
study to the population level could inform consistent species
identification.

H. hanseni. Circumglobal in region of, and north of STF
(30°S—44°S). Not yet recorded from CCAMLR region, but
reported from just outside CCAMLR boundary limits in
southwest Atlantic and Indian sectors (Hulley, in prep.)

H. macrochir. Paxton et al. (1989) and Hoese et al.
(2006) recorded specimens off southern NSW and south-
eastern WA as H. ¢f macrochir. As the Pol,_, line passed

through or anterior to the penultimate AOa in some of these
seven specimens, they were considered most similar to the
Atlantic endemic H. macrochir. However, comparison with
a larger number of H. proximum now available indicates
they represent the southernmost Australian specimens of
this species, and H. ¢f macrochir should be removed from
the Australian species list.

H. reinhardtii. Although this species is sympatric with
H. proximum off the entire east coast of Australia, H.
reinhardtii is more common off NSW and H. proximum
much more common in the Coral Sea.

Idiolynchnus Nafpaktitis & Paxton 1978

A monotypic genus closely related to Diaphus and
Lobianchia. These genera share characters including PLO,
VLO, Pol photophores close to lateral line, but Idiolychnus
differs in having 2 SAO not 3, VO, _; elevated and level, in a
horizontal line dorsoposterior to VO,; AOa, elevated above
level of AOa,_,.

The genus is known from the Indian Ocean
off Madagascar and Reunion; the western Pacific
and off Hawaii); and from New Caledonia, close
to Australian waters in the Coral Sea; see Becker
(1983, 1992); Schwartzhans (2013); Mostarda et
al. (2023); and Liu et al. (2024).

Key to the genus Idiolynchnus

Small Dn present, no Vn; SCO present in &, ICO present in Q.
GR {6(5,7)+ 14-15(13), total 20-21 (18, 22); AO 7 (6-8) +5-6
(7), total 12—13 (14); D 15 (14); A 15 (14-16); P 14 (13-15)};
Max. size =110 mm SL]. Data from non-Australian specimens in
{} are from the above sources. Not yet recorded from Australian
WALETS .. weveeneeeiieieeeesie e steeee e nee e Idiolynchnus urolampus (Gilbert & Cramer, 1897)

37122126 Tail-lamp Lanternfish (&, Nafpaktitis & Paxton, 1978)

Idiolychnus remarks
The DNA studies by Martin et al. (2018) substantiated

the inclusion of Idiolychnus, Lobianchia and Diaphus as
a monophyletic group, incorporated into the subfamily
Diaphinae.



Krefftichthys Hulley, 1981

The single species has all photophores low on body; the
PLO, PVO,, and PVO, on a straight, horizontal line, and 2
SAO. Males have only an SCO comprised of 5 — 8 separate,
individually complex, luminous organs with black margins,
while the female has only an ICO of 2 — 5 separate, small,
luminous organs without black margins.
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This monotypic genus has a southern circumglobal
distribution, see Wisner (1976); Hulley (1981, 1986a,
1990a, in prep.); McGinnis (1982); Becker (1983); Flynn
and Williams (2011); Duhamel ez al. (2014); Sutton et al.

(2020); Mostarda et al. (2023). Data from non-Australian
specimens in {} are from the above sources.

Key to the genus Krefftichthys

AO 14-15 {12-13}; Prc 2 {2}; SCO 5-7 {5-8}; ICO 5
{2—4}; GR 6-8 + 19-20, total 2628 {6—8 + 19-22, total
27-30}; D 11-12 (13, 14) {12-14}; A 17-18 {17-20};
P 14-15 {14-16}; max. size 82 mm SL; n = 5; Tas, Mq]l,

HIMI L,

......... Krefftichthys anderssoni (Lonnberg, 1905)

37122754 Rhombic Lanternfish (9, Hulley, 1981)

Krefftichthys remarks

Denton (2014) recovered the monotypic Krefftichthys as
a separate clade, sister to the larger clade of the speciose
genus Protomyctophum, supporting previous considerations
of relationships. The study of Martin et al. (2018), based on
far fewer species, described a more complex clade.

Distributional records for K. anderssoni have been
recently summarised by Hulley (in prep.); the species is
circumglobally distributed in a 20° latitude belt centered on
the Antarctic Polar Front, between the Subantarctic Front
and the Southern Antarctic Circumpolar Current Front, and
extending northwards between 080°W-120°W, and in the
Falkland Current, to about 33°S; it is uncommon south of
the Southern Antarctic Circumpolar Current Front, where
populations appear to be non-reproducing, and less common
as adults on peri-insular slopes. Its distribution is associated
with Antarctic Intermediate Water and Circumpolar Deep
Water.

Lampadena Goode & Bean, 1893

One of only two genera (the other, Taaningichthys) with SCO
and ICO present in both sexes as single, large, translucent
organs without divisions and usually bordered by heavy
black pigment. Pterotic spine present; no white crescent on
posterior half of iris, but one species (L. chavesi) with white
crescent on dorsal half of iris; single row of 3-9 strongly
hooked teeth at posterior end of dentary; Prc 3.

The genus has a circumglobal distribution with nine
world species in two subgenera; six occur in Australian
waters, and all are in subgenus Lampadena, see Nafpaktitis
and Paxton (1968); Kreftt (1970); Nafpaktitis et al. (1977);
Hulley (1981; 1984, 1986a, 1990b, in prep.); Becker (1983);
Niass and Ozawa (2000); Hoese et al. (2006); Roberts et al.
(2015); Hulley and Paxton (2016); Sutton et al. (2020); and
Mostarda et al. (2023). Data from non-Australian specimens
in {} are from the above sources.

Key to the genus Lampadena

1 PO, highly elevated and anteriorly displaced towards vertical
through POjs; [posterior mesopterygoid teeth enlarged; AO
5+ 2, total 7 {6 (7) + 2, total 89}; GR 4 + 10 (11), total 14
(15) {4 +10 (9—11)}; D 15 (rarely 14); A 14 (13-15); P 15-16
(rarely 14); max. size 200 mm SL]; n = 11; Qld, LHI, NI,

NSW, WA, Col ....ccoovviiiiiiiiiiiiiiicns

................ .Lampadena luminosa (Garman, 1899)
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37122094 Luminous Lanternfish (Nafpaktitis & Paxton, 1968)

—— PO level or PO4 and POS5 slightly elevated, especially in
JATET SPECIITIETIS .. . 1ottt sttt ettt et eb bttt ettt ettt ebeeaes 2

2 VO +SAO 5-6; AOa 3—4; SCO and ICO weakly developed with
only moderate amount of black border, thin in cross section; body
soft; [GR 5+ 11-12, total 16—17 {5+ 11-13, total 16—18}; AO {3—4
+2,total 5-6}; D 15 {13—-15}; A 12 {13—15}; P 13 {15-16}; max.
size 200 mm SL]; n=1; QId ... cecoiiieiieieieeieeeee e, Lampadena anomala Parr, 1928

37122127 Anomalous Lanternfish (Nafpaktitis et al., 1977)

—— VO + SAO 7-8 (rarely 9); AOa 5-7; SCO and ICO well
developed with heavy black border, thick in cross section
(except ICO in L. chavesi); Dody firM .......ccoiiiiiiiieiece e e .3

3 GR 4 +9, total 13 {3-5 + 9-11, total 12-16}; SCO equal to or,
in largest specimens, longer than ICO; posterior mesopterygoid
teeth noticeably enlarged; [AO 5 (6) + 2, total 7 (8) {5 (6)
+ 2 (3), total 7 (8-9}; D 15 {15 (14-16)}; A 14 (15) {14
(13)}; P 17 (15-16) {17}; max. size 230 mm SL]; n = 5; Qld,
LHIL NSW, WA e Lampadena urophaos Paxton, 1963
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37122095 Tail-light Lanternfish (Nafpaktitis & Paxton, 1968)

——  GR 6-8 + 13-18, total 19-26; SCO shorter than ICO;
posterior mesopterygoid teeth not noticeably enlarged ...........ccooeeviiiiiiiiieniieeee .4

4 Prc,_, interspace more than 3 times photophore-diameter;
ICO length almost 2 eye diameters; AOp 2; crescent of
white tissue on dorsal part of iris; [AO {7 + 7 (8) + 2,
total 9 (10)}; GR 6 + 14, total 20 {67 + 14, total 20-21};
D 14 {14}; A 14 {13-14 (12)}; P -- {16-17}; max. size
80mm SL;n=1; WA ... o Lampadena chavesi Collett, 1905

37122093 Chaves’ Lanternfish (Nafpaktitis & Paxton, 1968)

——  Prc,, interspace less than two photophore-diameters;
ICO length less than 1.5 eye diameters; AOp 3-5; no
crescent of white tissue on dorsal part OF IT1S ... ..cocceeviieieriieiieiicece e 5

5 GR 6 (7) + 13 (14-15), total 19 (20-22) {6-7 + 14 (12-16),
total 19-22 (23)}; distance between anal-fin base and ICO equal
to or longer than length of ICO; distance between adipose-fin
base and SCO greater than length of SCO; 1-2 AOp before
ICO; photophores small, in specimens 30 mm or less; AOa
separated by two photophore-diameters; [AOa usually level;
AO 7 (6) + 34, total 10-11 {67 (5-9) + 3 (2-5), total 10
(7-12)}; ;D 13-14 {14 (13-15)}; A 13-14 {14 (13-15)}; P 15
(14-16) {14 (13-16)}]; max. size 153 mm SL];n="7; NSW, Tas,
SA, WA Lo e Lampadena speculigera Goode & Bean, 1896
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37122062 Mirror Lanternfish (Nafpaktitis & Paxton, 1968)

GR 7-8(9) + 17-18, total 2426 {7-8 + 16-19, total 24-28 (23)};

distance between anal-fin base and ICO about one quarter the
length of ICO; distance between adipose-fin base and SCO less
than one half the length of SCO; all AOp over ICO; photophores
large in specimens 30 mm or less; AOa separated by less than one
photophore-diameter; [last AOa usually slightly elevated higher
than rest of series; AO 6 (7, rarely 5) + 3 (4, rarely 2), total 9
(10, rarely 8, 11); D 14 (13) {14}; A 14 (13—-15) {14}; P 15 (14,
rarely 13) {14}; max. size 140 mm SL]; n=19; LHI, NSW, Vic,

Tas, Mql ... oo

37122047 Notal Lanternfish (Nafpaktitis & Paxton, 1968)

Lampadena remarks

The DNA study of Denton (2014) presented Lampadena
as paraphyletic, with Taaningichthys embedded within the
genus. The study of Martin et al. (2018) gave similar results.
Of the nine known species, four have yet to be sequenced;
see also Poulsen et al. (2013). None of the studies proposed
taxonomic changes and none should be done until most of
the species are sampled.

L. anomala. Niass and Ozawa (2000) described
differences between North Pacific and Atlantic specimens.
Known from eastern Atlantic, Gulf of Mexico, Caribbean,
and western Atlantic (40°N-16°S); Indian Ocean (18°N—
05°S); South China Sea; off New Guinea and eastern
Australia; and Central Pacific (28°N—10°S).

L. notialis. Oceanic, mesopelagic, generally between
30°S-47°S in Atlantic, Indian and Pacific oceans, including
Tasman Sea (Flynn & Pogonoski 2012).

L. speculigera. Oceanic, mesopelagic, generally between
68°N-30°N, with isolated records S to 17°N in Mauritanian
upwelling region, and 22°S-50°S; Indian and Pacific: 33°S-

Lampadena notialis Nafpaktitis & Paxton, 1968

43°S, and off Australia, New Zealand and Peru.

L. urophaos. 1 AMS specimen from LHI in stomach
contents of Blue-eye Trevalla, Hyperoglyphe antarctica,
taken by hook and line near the bottom at ca. 350m.

Lampanyctodes Fraser-Brunner, 1949

The single species has the PO; and PO, photophores elevated,
5 Prc photophores, and luminous patches along the dorsal
body contour, pre-dorsally, under the dorsal-fin base, before
the adipose fin, under the pectoral-fin base, and over the
anal-fin base. There is an SCO and ICO in both sexes. See
remarks for comment on relationships.

This monotypic, pseudoceanic genus has a Southern
Hemisphere, temperate distribution, see: Becker (1983);
Hulley (1986a, 1990b); Florence et al. (2002); Hoese et
al. (2006); Paxton and Bray (2008); Roberts et al. (2015);
Hulley and Paxton (2016); Sutton et al. (2020); and Mostarda
et al. (2023). Data from non-Australian specimens in {} are
from Roberts et al. (2015).
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Key to the genus Lampanyctodes

AO 8 (7-9) + 6 (5-7), total 14 (13-15) {8-9 + 6-7), total
14-16}; SCO 1-3 (4), ICO 1-3 (rarely 4); GR 10-11 (rarely
9) + 20-22 (rarely 18, 19, 23) total 30-33, (rarely 27, 29,
34) {10-11 + 19-22, total 29-33}; D 14 (rarely 13, 15)
{14 (rarely 13, 15)}; A 16 (15-17) {15-17}; P 13 (12-14)
{12—13 (rarely 14)}; max. size 70 mm SL; n = 50; NSW, Vic,

Tas, SA, WA oo

.............. Lampanyctodes hectoris (Glinther, 1876)

37122002 Hector’s Lanternfish (Hulley, 1986a)

Lampanyctodes remarks

The DNA studies of Denton (2014) and Martin ez al. (2018)
both recovered strong support for a sister relationship
with this genus and the clades of Lampichthys and
Gymnoscopelus.

Occurs over continental shelves and upper slopes in
depths of 100- 850 m (day) and from surface to 850 m
(night), and known from off South Africa, New Zealand,
and southern Peru (Hulley & Paxton, 2016).

Lampanyctus Bonaparte, 1840

Distinguished from other related genera by a combination
of 4 Prc, PO, highly elevated, and SAO; always posterior
to vertical through last VO. Species with short or absent
pectoral fins and soft body, previously recognised as the
genus Nannobrachium, are now considered a junior synonym
(see remarks below). In contrast, other Lampanyctus species
have a firm body, and pectoral fins that are moderate to
long, extending at least beyond base of pelvic fin (except
L. macdonaldi, L. simulator and L. iselinoides, each with
short pectoral fins not extending to pelvic-fin base, and with
cheek photophores, but with a small luminous patch present
at the adipose-fin origin in L. macdonaldi an additional PLO
photophore in L. simulator, and secondary photophores in
L. iselinoides, none of which is found in Nannobrachium).
The SCO and ICO are composed of coalesced plates that are
sometimes difficult to distinguish individually, but none have
the structure of semi-translucent tissue surrounded by heavy
black border typical of Lampadena and Taaningichthys.
Some species with cheek photophores, and with secondary
photophores and luminous tissue patch at the anterior border

of the adipose fin; species without cheek photophores lack
both secondary photophores and luminous tissue at adipose
fin. Many species also have a Ce photophore, and the AOp
being continuous with 4 Prc. Trawl-caught specimens of
Lampanyctus are prone to abrasion and loss of photophores;
other characters may be of greater use to identify specimens
to species-level. Sources of non-Australian data in {} are
from Hulley (1981) except as shown in remarks.

The genus has a circumglobal distribution, and is the
second largest genus in the family Myctophidae with 40 valid
species (Fricke et al., 2025), of which 15 occur in Australian
waters with 1 other potentially occurring. Additional
distributional data in remarks from Hulley (in prep.).

Recent studies (Denton, 2014; Martin et al.,2018) based
on DNA and analyses of previous morphologic and larval
characters concluded that all species in Lampanyctus and
Nannobrachium together form a monophyletic clade, but
neither genus was monophyletic. In this key Nannobrachium
is treated as a subgenus, but recognised as a junior synonym
(see remarks); and see Bolin (1959); Nafpaktitis and
Nafpaktitis (1969); Nafpaktitis (1973); Wisner (1976);
Nafpaktitis et al. (1977); Hulley (1981, 1984, 1986a, 1990);
McGinnis (1982); Paxton et al. (1989); Rivaton and Bourret
(1999); Zahuranec (2000); Hoese et al. (2006); Poulsen et
al. (2013); Denton (2014); Roberts et al. (2015); Hulley
and Paxton (2016); Kobyliansky (2016); and Clements
and Stewart (2026). Data from non-Australian specimens
in {} are from Wisner (1976) (L. intracarius); Nafpaktitis
et al. (1977) (L. festivus); Hulley (1981) (L. macdonaldi,
L. vadulus); Zahuranec (2000) (L. lineatus, L. archirus,
L. ater, L. niger); and Clements and Stewart (2026)
(L. mendeleevi).
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Key to the genus Lampanyctus

Pectoral fin short, rays not reaching outer pelvic-fin base,

or pectoral fin abSent .........ccoccvevierieiiirieie e

Pectoral fin moderate to very long, rays extending posteriorly

beyond outer pelvic-fin base — subgenus Lampanyctus ... .........

1-3 cheek photophores present; secondary photophores
on head, including membrane between branchiostegal

rays, and body, or restricted to lateral line... ......cccceevevircinincnncns

No cheek photophores; no secondary photophores;
[no luminous patch at origin of adipose fin; pectoral

fin extending to end of dorsal-fin base] ... ....c..ccoccevirieninicnennn.

VLO at, or one diameter below, lateral line; pectoral
fin very long, rays extending to adipose-fin origin;

[luminous patch at adipose origin] ...... ..cccoocereevenieienieniennn

VLO at least two diameters below lateral line; pectoral-fin moderate

to long, rays extending to about end of dorsal-fin base at most ...

GR 6-7 (rarely 8) + 14—15 (rarely 13, 16), total 2022 (rarely
19, 23) {6 (7) + 14-15 (16), total 20-21 (22-23)}; AO 7-8
(9, rarely 6) + 7-8 (rarely 6), total 14 (15, rarely 13, 16) {7-8
(rarely 9) + 7-8 (rarely 6 or 9), total 15 (14, rarely 16)};
P 14-15 (13) {14 (13, rarely 15)}; [1 cheek photophore;
secondary photophores over whole body; ICO {4-5}; D 13
(12-14) {13 (12-14)}; A 18 (17, rarely 16, 19) {18 (17-19)};
max. size 131 mm SL]; n = 30; NSW, Vic, Tas, WA, Mql,

......................................... .12

............................................. 2

............................................. 7

............................................. 4

............................................ 5

HIMI ..o Lampanyctus (L.) australis Taning, 1932

37122019 Austral Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

GR 3-4 + 10 (rarely 9, 11), total 13—14 (rarely 12, 15 {Southern
Population: 3 + 10 (9), total 13 (12)}; AO 5-6 (rarely 7) +
6 (5-7), total 12 (11-13, rarely 14) {6 (5-7) + 6-7 (5-8),
total 12—13 (11)}; P 12—13 (rarely 14) {12 (11-13)}; [1 cheek
photophore; secondary photophores over whole body; ICO
{4-5}; D 12-13 (11) {12 (11)}; A 17 (16, rarely 15, 18) {17
(16-18)}; max. size 61 mm SL]; n = 54; Qld, NSW, Vic,

Tas, WA .ot .Lampanyctus (L.) alatus Goode & Bean, 1896
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37122048 Winged Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

5

No luminous patch at adipose origin; AOa, and AOa, in line
with other AOa photophores. [Cheek photophores 1; secondary
photophores over whole body; Prc continuous with AOp;
ICO 3 (2-4), extending less than 50% of caudal-peduncle
length; anal-fin origin under posterior third of dorsal-fin
base; GR 3 + 9 (8), total 12 (11) {3 + 9 (rarely 10), total 12
(rarely 13)} ; AO 4-5 (rarely 3) + 5-6 (rarely 7), total 911
{5 (4) + 5 (6), total 10 (rarely 9 or 11)}; D 12 (13, rarely
11, 14); A 14-15 (rarely 13) {14-15 (rarely 13)}; P 14-15
(13) {14 (13)}; max. size 43 mm SL]; n = 25; NSW, Vic,

Tas, WA .. oo . Lampanyctus (L.) pusillus (Johnson, 1890)

37122052 Pygmy Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

Luminous patch at adipose origin; AOa, and/or AOa,

depressed below line of other AOa PhotOPhOTES .......ccveeviiiieiiiieiecece e 6

SAO, on or above level of SAO,; adipose luminous patch
shorter than adipose-fin base; P 14—-15 (13, 16) {14 (13-15)},
reaching AOa; in specimens over 70 mm SL; PLO 1-2
diameters below lateral line; secondary photophores on each
side of lateral line; caudal-peduncle depth less than head depth
(taken on vertical through middle of orbit); [GR 4 (5) + 11,
total 15 (16) {4+ 10 (11), total 14 (15)}; AO 9 (10) + 8 (9,10),
total 17 (18) {8-9 (10) + 8-9 (10), total 17 (16-19)}; cheek
photophores 1-2 (3); ICO 8-9 {8-10}; D 14-16 {14-15}; A
18-19 (20) {18-19}; max. size 200 mm SL]; n = 15; NSW,

Vic, Tas, WA oo .Lampanyctus (L.) intricarius Taning, 1928
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37122020 Intricate Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

SAO, below level of SAO,; adipose luminous organ longer
than adipose-fin base; P 11-13 {12—13 (rarely 14)}, not
reaching anal-fin origin; PLO more than 2 diameters below
lateral line (see remarks below); secondary photophores on
all body scales; least depth of caudal peduncle equal to or
greater than head depth (taken on vertical through middle
of orbit); [AO 89 + 8 (7-9), total 16—17 (rarely 15) {8 (9
(rarely 7 or 10) + 8 (7-9, rarely 6), total 16 (15-17, rarely18
or 19)}; GR 4 + 11 (rarely 10), total 15 (rarely 14) {4 (very
rarely 3) + 11 (10, rarely 9 or 12), total 15 (14, rarely 13 or
16)}; 1 cheek photophore; ICO 8 (7); D 14-15 {15 (14-16)};
A 18-19 {19 (18-20)}; max. size 119 mm SL]; n = 18; NSW,

ViC, TS . ceveiieiieieeiecieee e e Lampanyctus (L.) lepidolychnus Becker, 1967

37122051 Mermaid Lanternfish (Hulley, 1986a)

7

VO, elevated and anteriorly displaced to lie just posterior to
vertical through VO,; [distance between VLO and outer pelvic-
fin base 2.5-3 times as great as distance between VLO and lateral
line; Pol, well in advance of adipose-fin origin; Prc,, Prcs, Prc,
on same straight line, with Prc, level with but posterior to Prc,,
so that line through Prc,—Prc;—Prc, appears antero-dorsally
convex; GR 3 + 11, total 14 {3 + 9 (10), total 13 14}; AO 5
+ 9, total 14 {4-6 + 8-9, total 13—15, with AOa arched}; ICO
10; D 14 {13-14}; A 17 {19-20 (18)}; P 14{13-14}; max. size
33 mm SL]; not yet recorded from Australian EZ, but records

from Timor Sea... ..cccceevveerieeiieiieeeecie e Lampanyctus (L.) macropterus Brauer, 1904
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37122130 Longfin Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

—— VO, level with rest of VO series or only slightly raised, but

never anteriorly displaced to vertical through VO, ..o 8
8 SAO, behind vertical through VO;; Prc, 4 in straight

oblique line or with Prc; less than two diameters anterior or

POSEETION 10 PrCy 4 TINE oottt 9

——  SAO, on or before vertical through VO5; Prc, 4 in curved line
with Prc; more than two diameters posterior to Prc, 4 1line ... ....cooooeoiiieiiiiiiiiieeee .10

9 Eye diameter 3.5-3.9 in upper jaw length; GR 3 + 10 (rarely
9-11), total 13 (rarely 12—14) {3+ 10 (9-11), total 14 (rarely 13
or15)};[AO 6 (5-7)+9(8-10), total 15 (16) {6 (5-7) +9 (8-10),
total 15 (14-16)}; ICO 9 (8); D15 (16) {15 (16}; A 18-19 {18
(19)}; P 14-15(16) {14 (13-15)}; max. size 125 mm SL]; n=35;
Qld, NSW, Vic, WA ..o, . Lampanyctus (L.) nobilis Taning, 1928

37122097 Noble Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

—— Eye diameter 2.8-3.2 in upper jaw length; GR 4 + 11,
total 15 {4 + 11 (rarely 10 or 12), total 15 (rarely 14 or
16)}; [AO 6 (5) + 9 (8-10), total 15 (14) {6 (5-7) + 9-10
(8-11), total 15-16 (14-17)}; ICO 8-9; D 14 (15) {15
(14-16)}; A 18 (19) {18 (17-19)}; P 14 (rarely 15, 16)
{14 (13-15)}; max. size 108 mm SL]; n = &; Qld, WA, but
S€e remAarks .........coccoeiiiiiiiiiiic e Lampanyctus (L.) vadulus Hulley, 1981
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37122132 Nacreous Lanternfish (Hulley, 1981)

10

ICO expanded laterally with AOp photophores touching or
less than a half diameter above ICO edge; SAO; directly
above AOa,; VLO midway between lateral line and pelvic-fin
base or lower, on SAO,, line; [AO 7 + 7 {6 (6-8) + 8 (6-8),
total 14 (13-15)}; GR 4 + 10-11, total 14-15 {4 (4-5) + 10
(9-11), total 14 (13-15)}; D 12 (13) {12 (12-14)}; A 16 (17)
{16 (15-17)}; P 14 (15) {14 (12-15)}; max size 61 mm SL];
N=25;Vic, Tas, SA, WA ...

37122064 Mendeleev’s Lanternfish (LM)

11

ICO not expanded laterally, AOp photophores more than one half
diameter above ICO edge; SAO; before vertical of AOal; VLO

closer to lateral line than pelvic-fin base, above SAO,, line ... ..

VO arched with VO, elevated, but not anteriorly displaced;
AO 7 (rarely 6, 8) + 9-10 (rarely 8), total 16—17 (rarely 15)
{7 (6-8) + 8-9 (10), total 15-16}; AOp, usually over anal-fin
base; Prcy higher than Prc; ICO 8-9, extending 95-100% of
caudal peduncle between anal-fin base and procurrent rays; P
16-17 (15) {16 (15-17)}; [GR 4 + 10, total 14 {4 + 10 (9),
total 14 (13)}; D 1415 (rarely 13, 16) {13 (14)}; A 20-21
{19 (18-20)}; max. size 138 mm SL]; n =11; Qld, LHI, NI,

Lampanyctus (L.) mendeleevi
Clements & Stewart, 2026

............................................ 11

NSW, Vic, Tas, WA ..ot e Lampanyctus (L.) festivus Téning, 1928
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37122050 Festive Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

—— VOlevel or VO,slightly elevated, and not anteriorly displaced;
AO 6-7+ 6, total 12-13 {67 + 67, total 12—13}; AOp, behind
(rarely over) end of anal-fin base; Prc; at level of Prc,, ICO=10,
not under entire caudal peduncle between anal-fin base and
procurrent rays; P 14 {13—14}); [GR 4+11, total 15 {4 + 10, total
14}; D 15 {13-14}; A 19 {18 (17)}; max size 187 mm SL]; n=3;
QId, NSW, TaS ... ceecieeiiieieeeie et Lampanyctus (L.) tenuiformis Brauer, 1906

37122131 Slender Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

12 Total GR 23-27 (22-28); 2 cheek photophores present; luminous
patch present just before origin of adipose fin; body robust; [GR
8 (7-9) + 19 (17-18), total 27 (25-28), {7 (6—8) +17 (15-18),
total 24 (21-26); AOa level or slightly arched; AO 7-8 + 7-9,
total 14—16 {6—7 + 7-8, total 13—15}; SCO 2—4; ICO 7-9, under
95% or more of caudal-peduncle length; D 14 (16) {14 (13-15)}; A
17-18 {17 (15-18)}; P 13 (12) {13 (12—13)}; max. size 160 mm];
n=25; Vic, Tas, Mql .. ..c.covevvrrieirnennns Lampanyctus (L.) macdonaldi (Goode & Bean, 1896)
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37122063 MacDonald’s Lanternfish (Nafpaktitis et al., 1977)

——  Total GR 14-19 (rarely 12—-13, 20-21); no cheek photophores;
no patch of luminous tissue at origin of adipose-fin base;
body soft ... Lampanyctus (Nannobrachium) ......................ccccocoovvvveiieoeiieeeieeeeanes o .13

13 SAO, behind vertical through VO;; Prc; usually closer to vertical
through Prc, than vertical through Prc,; posterior tip of SCO and
ICO with black pigment cap (lost in many specimens); [AO 7 + 8,
total 15, {7-8 (rarely 9) + 7-8 (9), total 15-16 (17)}; GR 5+ 12,
total 17 {5 (rarely 4, 6) + 12 (13, rarely 11), total 17 (18, rarely
16, 19)}; SCO 3-6 {3 (4, rarely 2, 6)}; ICO 5 {0 (rarely ii),
4-5}; D 16-17 {17 (16-18)}; A 20 {20-21 (rarely 19, 22-23)};
lateral line organs 3940 {38-39 (40, rarely 37,41-44)}; vertebrae
3940 {3940 (rarely 38, 41-44)}; max size 237 mm SL]; n =
3;NL Tas, Chl ..o .Lampanyctus (N.) lineatus (Taning, 1928)

37122128 Longtail Blackcap Lanternfish (Nafpaktitis, 1973)

—— SAO, in front of vertical through VOs; Prc; closer to vertical
through Prc, than vertical through Prc,, often directly below Prc,;
posterior tip of SCO and ICO without black pigment cap. .......ccccoeoeeverieniniiinieeneeeen 14
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14 Pectoral-fin rays absent in adults over 100 mm SL, absent or
present as thicker, stiffer rays pointing downwards in 40-100
mm specimens; ICO plates 0—i, 7 (68, rarely 9), over 60-75%
of anal fin to ¥ procurrent ray distance; single row of secondary
photophores, 1 per scale, on scale row below lateral line scales
in best specimens; [AO 7 (6-8) + 7-8, total 1415, {7 (6, rarely
8)+ 8 (7-9), total 15 (14—16)}; adipose-fin origin over or behind
vertical from last anal ray; GR 5 + 12—13, total 17-18 {5-6
(rarely 7) + 13 (12—14, rarely 11, 15), total 18—19 (1720, rarely
16,21)}; D 14—15 {13—14 (rarely 12, 15); A 17-18 {17-18 (rarely
15-16, 19)}; max. size = 162 mm SL]; n = 5; NSW, Tas, Vic,
WA, MQL .. o . Lampanyctus (N.) achirus (Andriashev, 1962)

37122096 Cripplefin Lanternfish (LM)

——  Pectoral-fin rays always present, fine and flexible (difficult to see
in damaged specimens); ICO plates 0—i, (rarely i), 4—5 (3—6) .. ccveveevvevreecieeeeeeeiere e .15

15 Pol, on, slightly before, or slightly behind vertical through
adipose-fin origin; adipose-fin origin well in advance of vertical
through base of last anal-fin ray; lateral line organs 36-39
{37-38 (39, rarely 36), n=111}; AO 6-7 (5-9) + 7-8 (6-9),
total 13—15 (12) {67 (rarely 8) + 7 (8, rarely 2), total 14-15
(13, rarely 12)}; SAO, usually closer to vertical from VO, than
AOa,; SAO; usually well before vertical from AOa,; [ICO 5
{5 (4, rarely 6, rarely i anterior, small, separate,)}; VLO over
origin or base of pelvic fin; GR 4-5 + 11-13, total 16-17,
{5 (rarely 4) + 12 (rarely 11-13), total 17 (rarely 16-18};
D 13-14 (rarely 12-15) {14-15 (rarely 13)}; A 18-19 {19
(18-20, rarely 17, 21)}; max. size = 140 mm SL; n = 5; NSW,
Vic, Tas, WA, NI ... oo Lampanyctus (N.) ater Taning, 1928

37122049 Dusky Lanternfish (Nafpaktitis & Nafpaktitis, 1969)
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Pol, well in front of vertical through adipose-fin origin; adipose-
fin origin on, slightly before or slightly behind vertical through
base of last anal-fin-ray; lateral line organs 33 (32-34) {33 (32,
34),n=23}; AO 5 (4-6) + 6 (5-7), total 11 (10-13) {5 (rarely
4-6) + 6 (rarely 5-7), total 11 (10, rarely 12)}; ICO 4 (3-5) {4
(3, rarely 5, rarely i anterior, small, separate)}; SAO, usually
equidistant between verticals from VO, and AOa, or closer to
AOa,; SAO; usually slightly before or on vertical from AOa;
[ICO {4 (3, rarely 5, rarely 1-2 small, separate, anterior)}, over
40-50% of anal-fin to 1st procurrent ray distance; VLO over or
behind posterior end of pelvic-fin base; SCO {3 (2, rarely 4)};
GR 5 + 12, total 17 {5 (rarely 4) + 12 (11, rarely 13), total 17
(rarely 15-18)}; D 13 (rarely 12—15) {13 (rarely 12, 14-15)}; A
16-17 (14-18) {16 (1718, rarely 14—15)}; max. size =111 mm

SL;n=12; Qld . ceeovvierieiieieee e,

.............. Lampanyctus (N.) cf niger Giinther, 1887

37122129 Black Lanternfish (Zahuranec, 2000)

Lampanyctus (Lampanyctus) remarks

The study of Denton (2014) confirmed the placement of
Lampanyctus within a subclade of Lampanyctini that included
the genera Stenobrachius, Triphoturus and Parvilux with strong
support. However, the monophyly of Lampanyctus was not
supported, as species of Nannobrachium were embedded
in different areas of the Lampanyctus species clade.

L. alatus. Oceanic, mesopelagic; Atlantic: mainly between
45°N—44°S, with isolated records to 59°N (eastern sector)
and 46°N-08°S (western sector), including Gulf of Mexico
and Caribbean but absent in Benguela upwelling region and
off north-east Brazil; Indian Ocean (09°N-42°S); Southeast
Asian seas (20°N-10°S); and western Pacific (35°N—42°S,
west of 150°W). Off Australia, peak abundance in eddies
with temperature of 19°C (Brandt 1983).

L. festivus. Specimens recorded as L. festivus from NW
WA in Paxton et al. (1989) and repeated in Hoese ef al.
(2006) were misidentifications of L. nobilis or L. vadulus
(see L. vadulus below). Oceanic, mesopelagic; disjunct
distribution in eastern Atlantic between 42°N—12°N and
about 12°S to STF, but absent of Gulf of Guinea, northern
Benguela upwelling region, and western regions of northern
and southern gyres; Gulf of Mexico and western North
Atlantic (40°N-26°N) with isolates to 50°N; southern
Indian Ocean (28°S—42°S); disjunct distribution in western
Pacific (35°N—-22°N and 16°S-38°S); and eastern Pacific
(40°N-35°8S).

L. intricarius. Oceanic, mesopelagic; temperate North
Atlantic between about 65°N—-30°N and in Mauritanian and
Benguela upwelling regions, with isolated records north to
14°S in southeastern sector; circumglobal in region of STF
(30°S-55°S), with northern extensions to 18°S in eastern
boundary currents; also reported from western North Pacific
(15°N-30°N).

L. lepidolychnus. Oceanic, mesopelagic, circumglobal
between SAF and about 28°S.

L. macdonaldi. Hulley (1981) recognized two
Bitemperate Pattern populations on the basis of GR
counts (see Key, where meristics within {} from Hulley
(1981: 208) for South Atlantic specimens only, within /
/ from Bolin (1959: 32) for the North Atlantic). Oceanic,
mesopelagic; disjunct distribution in Atlantic between
82°N-34°N (east of 030°W) or 72°N-32°N (west of 030°W)
and between SACCF and 32°S in Atlantic, Indian and
Pacific oceans, with northern extension to 21°S in Benguela
upwelling region (Rubiés, 1985).

L. macropterus. Although not yet recorded from
Australian EZ, is likely to occur here on the basis of its
distribution in the tropical and subtropical Indian and Pacific
oceans, including Timor Sea, and in the South China and
South-east Asian seas.

L. pusillus. Oceanic, mesopelagic; Atlantic: disjunct
between 55°N-24°N (eastern sector), between 50°N—24°N
(western sector), and between 14°S and STF, but absent
in Benguela upwelling region; circumglobally in southern
hemisphere (24°S—STF), with isolates further south in
western South Atlantic.

L. tenuiformis. Nafpaktitis et al. (1977) noted that the
characters differentiating this species from L. festivus break
down in a specimen from 20°S, 174°E and questioned the
distinction of the two species. Hulley (1981: 196) also
described the problem for the Atlantic and recognised both
species as valid pending further studies. Clements and
Stewart (2026) found no single character that definitively
separated southwest Pacific specimens of the two species,
and suggested that a detailed comparison of Atlantic, Pacific
and Indian Ocean material is needed to determine whether
L. festivus is valid (L. tenuiformis being the senior synonym).
(In Australian waters south of 30°S, specimens clearly
correspond to L. festivus, while northern specimens have
mostly the features of L. tenuiformis. The poor condition of
most specimens with photophores and/or ICO plates missing
compounds the problem.)



L. vadulus. Hulley (1981: 217) described this new species
from the tropical Atlantic, based on more than 200 specimens
and distinguished it from the very similar L. nobilis using the
two primary characters in the key above, eye size in relation
to upper jaw length, and gill-raker counts. In more than 280
Atlantic specimens of L. nobilis counted, GR 3 + 10 (rarely
9 or 11), total 13 (rarely 12 or 14), while for all L. vadulus,
GR 4 + 11 (rarely 10 or 12), total 15 (rarely 14 or 16). In
L. vadulus UJL/ED = 2.8-3.2, for L. nobilis 3.5-3.9 for a
much smaller subset of each. Additional differences included
swimbladder thickening, size at maturity and maximum size,
possible spawning seasons, and depth in the water column.

In Australian specimens previously identified as L.
nobilis from the tropics in northwest Australia in the eastern
Indian Ocean (Paxton et al., 1989; also see remarks for L.
festivus above) and from the Philippines to the Coral Sea in
the western Pacific, a range of UJL/ED values was found,
from 2.8-4.3 in specimens >50 mm SL, increasing to 5.0 in
smaller specimens. There is no distinct break in values, with
seven specimens of 37 measured with 3.3-3.4, nor is there
a clear correlation with GR counts. While the majority of
specimens have large eyes and GR 4 + 11, eight specimens
with GR 4+ 10-11 have UJL/ED 3.5-4.1 and one with UJL/
ED 3.0 has GR 3 + 10. The position of the Prc, in relation
to Prc,and Prc, is indicative in some specimens, but not all.
A more detailed study with more large specimens in better
condition is needed to confirm the presence of L. vadulus in
the Indo-Pacific. In couplet 10 above, meristic values are only
given for those Australian specimens with both diagnostic
characters of GR (3 + 10 L.n., 4 + 11-12 L.v.) and UJL/ED
(3.5-5.0 L.n.,2.8-3.2 L.v.) for each ‘species’. Values between
{} are from Hulley (1981) for central Atlantic specimens.

Lampanyctus (Nannobrachium) remarks

Nannobrachium Gunther, 1887 was resurrected from the
synonymy of Lampanyctus Bonaparte, 1840 by Zahuranec
(2000: 4) on the basis of the characters described in the
genus introduction above and the adult swimbladder being
either greatly reduced or lost, but never well developed
and filled with gas. Due to an unfortunate change from an
earlier draft*, definition of these characters appeared to be
attributed to Paxton (1972), who, apart from the presence of
short pectoral fins and brief discussion of otolith variation,
did not consider any of the other characters and used none in
the formal definitions of taxa. Zahuranec (2000) noted that a
straight-sided, vertically elongate otolith, short pectoral-fin
rays, and flaccid body were also shared with Lampanyctus
macdonaldi, but did not clarify why this species was not
included in Nannobrachium. Bolin (1959) considered
L. macdonaldi most closely related to those species with a
robust body, an elongate pectoral fin, cheek photophores, and
luminous tissue at the origin of the adipose fin. Further study
of all species and characters, including those of larvae, is
required to determine relationships within these two nominal
genera. [* from ‘Species of the tribe Lampanyctini as defined
by Paxton (1972) that have: ...” to ‘“The species of the Tribe
Lampanyctini were defined by Paxton (1972) to have the
following features: ..."].

Denton (2014) included eight species of Nannobrachium
and 11 species of Lampanyctus in his study of myctophiform
relationships. He found neither genus monophyletic,
although the pair formed a monophyletic clade, with the
various species of the two genera mingled in the clade. His
results did not recover the five species groups established
within Nannobrachium by Zahuranec. Denton concluded
that much more research is needed on this complex.
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Kobyliansky (2016) also confirmed the monophyly of the
genus based on the anatomy of head and skeletal elements.
Martin et al. (2018) discussed the value of Zahuranec’s
diagnostic characters and pointed out none were unique
to the taxon, considering it a synonym of Lampanyctus.
Here Nannobrachium is treated as a subgenus within
Lampanyctus, to retain most of the structure of the previous
draft keys, while agreeing it will not be recognised in future.

Lampanyctus (Nannobrachium) specimens are very
fragile, and the vast majority are badly damaged by the trawl
and lack scales. However, a few specimens in good condition
have specialised lateral-line scales on the caudal peduncle
with dorsal and ventral elongations. Associated with these
are two vertical rows of papillae (free neuromasts) in the thin
transparent skin overlying the scales that can be as many as
13 dorsal and 13 ventral to the lateral line; the second row
is at the posterior margin of each scale. The elongated scales
and papillae are present in some Australian specimens of
L. (N.) cf. niger from the Coral Sea and a few L. (N.) ater,
with a few papillae present in remnants of scale pockets from
specimens further south. No other Australian specimens are
in good enough condition to determine if papillae are present
in the other two species. Two specimens of L. (N.) idostigma
62—-72 mm SL at the southern limit of known distribution
over the Peru-Chile Trench in better shape have 8-15 and
11-13 lateral line scales remaining on each with extensions
on the posterior scales, but no papillae are visible.

The fragility of the specimens, combined with the striking
variation in both meristics and photophore positions as
described by Zahuranec, results in exceptional difficulty with
identifications. They also result in the frustrating differences
between text and figures in that publication. The full range of
diagnostic meristics for each of the four Australian species
from Zahuranec’s Appendix Tables is included between the
{}, as the combination of counts seems the best chance for
correct identification.

L. achirus. Zahuranec (2000: p 37) reported the single
row of secondary photophores below the lateral line scales,
most prominent on the caudal peduncle; none of our study
specimens had any scales or indication of secondary
photophores. Oceanic, bathypelagic; circumglobal between
STF and SACCF and south into Ross Sea, and with northern
extensions to 21°S in meridional currents.

L. ater. Oceanic, mesopelagic; Atlantic: disjunct
distribution between 59°N-15°N (east of 030°W) /
42°N-25°N (west of 030°W), including Gulf of Mexico,
and between 14°S—46°S; Indian Ocean (12°S—43°S); and
western Pacific (24°S-42°S).

L. lineatus. Zahuranec (2000: 36) discussed geographic
variation between Atlantic and Indo-Pacific specimens and
provided separate counts in his Appendix Tables and noted
122 mm SL as the largest Indo-Pacific specimen seen. The
counts listed here between {} are restricted to his Indo-Pacific
data for this species.

L. cf. niger. Previously QId. specimens of this species
were misidentified (Paxton et al., 1989 as Lampanyctus ater;
Hoese et al., 2006: 527 as Nannobrachium atrum). Now
known from at least 12 AMS specimens from the Coral Sea.
The identification of this species is based on the description
and figure in Zahuranec (2000: 14-17, Fig. 4, Table 3).
We have been able to distinguish the two species based on
the combination of a number of characters, coupled with
distribution: L. (N.) cf. niger is mostly tropical off eastern
Australia, L. (NV.) ater mostly temperate. However, variation
in the characters is significant, particularly photophore
position.
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In the discussion of two specimens from near the
Ogasawara Islands in the NW Pacific described by Fujii
(1984: 65-68), Zahuranec considered them “almost certainly
a different species because of their large size ..., high ...
counts, Pol well in advance of origin of adipose fin (rather
than below adipose-fin base, see Table 3) ... .” His Fig. 4 is
of a specimen from near the Hawaiian Islands that has the
Pol under the centre of the adipose-fin base, and is the basis
of our identification. However, Giinther’s holotype (BMNH
1877.12.7.29) of N. nigrum from south of the Philippines was
figured by Nafpaktitis (1973: fig. 37), Bolin in Wisner (1976:
fig. 163) and Nafpaktitis ef al. (1977: fig. 140) and clearly
has the Pol significantly anterior to the origin of the adipose
fin. None of our specimens have this arrangement, and the
name is used with some hesitation. A study of specimens
from the tropical West Pacific north of the Equator is needed
to confirm the nomenclature.

Lampichthys Fraser-Brunner, 1949

This genus is unique in the family in its combination of 3—6
cheek photophores and elongate Dn as Suo; the Dn is much
more conspicuous in males; the head is darkly pigmented,
but the body appears pale in colour because the body scales,
photophores and luminous tissue remnants are almost always
abraded during net capture (hence common name).

The genus is monotypic, with a southern circumglobal
distribution; see remarks below, and Bussing (1965);
Wisner (1976); Hulley (1981, 1986a, 1990a, 1990b);
McGinnis (1982); Becker (1983); Linkowski (1985);
Hoese et al. (2006); Roberts et. al. (2023); Hulley & Paxton
(2016); Sutton et al. (2020); Mostrada et al. (2023). Data
from non-Australian specimens in {} from Hulley (1981),
Linkowski (1985), and Roberts et. al. (2015). Linkowski
described specimens as L. rutkovichi from two stations in
the SE Atlantic at 23.6°S and 24.73°S, but that species is
not recognised as valid.

Key to the genus Lampichthys

Dn as elongate Suo, wider in males surrounded by much black
tissue, narrow in females with grey borders if undamaged;
Vn tiny, at anteroventral tip of Dn; small luminous tissue
patches near dorsal profile from nape to end of D base and
Pol,; adults with SCO and ICO (smaller) of coalesced scale-
like plates, originating closer to procurrent rays than adipose
or anal-fin bases, larger in males; {AO 8 + 8-9, total 16-17};
GR 5 + 14-16, total 19-21 {5 + 1415, total 19-20)}; D 17
(18) {17-18}; A 22 (rarely 23, 24) {22-23}; P 14 (13-15,
rarely 16) {12—15}; max. size 100 mm SL]; n = 12; NSW,

Vic, Tas, WA, M@l ..o

................... Lampichthys procerus (Brauer, 1904)

37122017 Blackhead Lanternfish (&, Hulley, 1986a)

Lampichthys remarks

The DNA studies of Denton (2014) and Martin et al. (2018)
both recovered strong support for a sister relationship with
this genus and Gymnoscopelus.

L. procerus. Oceanic, mesopelagic, mainly circumglobal
in STF region (30°S-45°S), with northern extensions to 17°S
(off Chile), and to 21°S (off Namibia) in eastern boundary
currents. In CCAMLR region from 53.12°S, 037.88°W and
53.90°S, 035.33°W (Atlantic sector) and from about 45°S-
50°S, 070°E-075°E (Indian sector).

Lobianchia Gatti, 1903

The characteristics of this genus are very similar to Diaphus,
but Lobianchia are distinguished by the presence of caudal

light organs, SCO and ICO. They exhibit sexual dimorphism
with males having an only an SCO composed of overlapping
luminous patches and females only an ICO composed of
contiguous luminous patches flanked by pairs of smaller
patches. Species of Lobianchia also have a small Dn, and
no Vn or luminous patch below PLO.

The genus has a circumglobal distribution with two world
species, both occur in Australian waters, see Wisner (1976);
Nafpaktitis (1978); Hulley (1981, 1984, 1986a, 1990b);
Becker (1983); Hoese et al. (2006); and Hulley and Paxton
(2016), with extra-limital maximum size data; Sutton et al.
(2020); Mostarda et al. (2023); Koubbi et al. (2025); and
Roberts ef al. (2015). Data from non-Australian specimens
in {} are from Roberts et al. (2015).
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Key to the genus Lobianchia

1 Prc, widely separated from Prc;; Pol closer to lateral line than
anal-fin base; SAO,_; slightly concave anterodorsally; [GR 5 (6)
+ 14 (15), total 19 (20) {5 (rarely 6) + 14—15 (rarely 13), total
18-21}; AO 5 (4) + 5 (6), total 10 {4-5 + 5-6); SCO 6-8, ICO
1-2 + 2 lateral pairs; D 15-16 {15-17}; A 13 (12) {13-15};
P 11-12 (10) {11-13}; max. size 50 mm SL]; n = 12; NI,
NSW, Tas, SA, WA . oo Lobianchia dofleini (Zugmayer, 1911)

37122053 Doflein’s Lanternfish (&, Nafpaktitis, 1978)

——  Prc,, evenly spaced; Pol midway between lateral line and
anal-fin base or lower; SAO,_; straight or slightly concave
posteroventrally; [AO 5 (6) + 6, total 11 (12) {5 (rarely 4)
+ 5-6 (rarely 7)}; SCO 6-8, ICO 1-2 + 2 lateral pairs; GR
5(4)+ 12 (11), total 17 (15) {5 (rarely 4) + 12—13, total
16-18}; D 15 (16) {17}; A 13—14 (15) {14-15 (rarely 13)};
P 10 (11-12) {10-12}; max. size 65 mm SL]; n = 10; Qld,
NLNSW, WA e Lobianchia gemellarii (Cocco, 1838)

37122054 Gemellaro’s Lanternfish (&, Nafpaktitis, 1978)
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Lobianchia remarks

Although most authorities give 1904 as the date for the
description of this genus, Gatti’s stand-alone reprints show
the work was first published, posthumously, in 1903 via his
supervisor, Professor Vincinguerra (who documented that
Gatti finished his thesis in June 1900, but died in 1901) —
authors’ unpublished data.

The DNA study of Denton (2014) sampled both species
of Lobianchia and recovered a monophyletic clade as a sister
to the clade of all other sampled species of Diaphus.

Loweina Fowler, 1925

Loweina is one of four slender-tailed lanternfish genera
(Becker, 1964); the others in Australian waters are
Centrobranchus and Gonichthys. Among them, Loweina
differs in possessing an Suo (small, deeply buried over

the posterior orbit), a more posterior Pol, a deeper caudal
peduncle, and a less-developed snout with a less-defined
subterminal mouth. The lateral line is weakly developed,
with perforated scales rarely extending beyond the level of
the pelvic-fin origin. The palatine teeth are enlarged. Only
males have a single, undivided SCO, with no ICO in either
sex.

The genus has a circumglobal tropical and subtropical
distribution with 3—4 world species (L. laurae may be a
junior synonym of L. rara), 2 occur in Australian waters;
see Becker (1964, 1983); Nafpaktitis and Nafpaktitis (1969);
Wisner (1976); Nafpaktitis et al. (1977); Hulley (1981, 1984,
1986a, 1990b); Paxton and Hulley (1999); Rivaton and
Bourret (1999); Hoese ef al. (2006); Roberts ef al. (2015);
Hulley and Paxton (2016); Sutton et al. (2020); and Mostarda
et al. (2023). Data from non-Australian specimens in {} are
from Nafpaktitis ez al. (1977).

Key to the genus Loweina

1 SAO 2; VO 4; PVO, behind centre of PO,; GR 2 + 6-7,
total 89 {2 + 6-7, total 8-9}; [AO 5-6 + 6 (5-7), total 12
(10-11) {5-6 + 4-6, total 10-12}; (D 10-13 {11-12}; A
15-16 {14-16}; P 11 (10-12) {9-11}; max. size 45 mm SL];

n=7; Qld, NSW, WA ...ccoovrrrermrrrcrerrrrrens

.................................. Loweina rara (Liitken, 1892)

37122098 Rare Lanternfish (J, Nafpaktitis et al. 1977)

SAO 3; VO 2, at positions corresponding to VO, and VO,;

PVO, in front of centre of PO,; GR 3-4 + 9-11, total 12-15
{3 +9-10 (8-11), total 12-13 (11-14)}; [AO 7 (6, 8) + 6-7,
total 12—15 {total 11-14 (10-15)}; (D 12-14 {11-12}; A
15-17 {15-16}; P 10-11{11-12}; max. size 39 mm SL]; n

=5; NSW, Tas, WA . ...coooviiiiiieeeeeins

........................ Loweina interrupta (Taning, 1928)
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37122109 Barebelly Lanternfish (<, Nafpaktitis et al., 1977)

Loweina remarks

The “slendertail” lanternfish genera (sensu Gonichthyini
Paxton, 1972) were not recovered as a monophyletic group
in the DNA analyses by Denton (2014). Similar results, based
on nuclear, protein-coded, and morphological analyses were
obtained by Martin ef al. (2018).

Metelectrona Wisner, 1963

The genus is distinguished from the related genus Electrona
by its elevated VO, and a distinct posterodorsal lobe of

operculum, which is serrated in largest specimens. The
elevation of the posterior AO photophores is highly variable,
but the last 3-4 are lower than others. There is a single SCO
and ICO in both sexes.

The genus has a southern circumglobal, temperate —
subantarctic distribution with two world species, both of
which occur in Australian waters, see Wisner (1976); Hulley
(1981, 1986a, 1990a); McGinnis (1982); Becker (1983);
Hoese et al. (2006); Duhamel ef al. (2014); Roberts et al.
(2015); Sutton et al. (2020); Mostarda et al. (2023). Data
from non-Australian specimens in {} are from the above
sources.

Key to the genus Metelectrona

1 Vn absent; So below vertical through middle of eye; GR 5 (6)
+ 17-18, total 22-23 {5 (4) + 16 (15-17), total 22 (21-23)};
[AO 15 (16) {15 (15-16)}; & and @ with SCO 1, ICO 1; D
14 {14}; A 20 {20}; P 14 {15 (14)}; max. size 59 mm SL];

n=35;NSW, Vic, Tas . .....ccooeevvrvrriererecnnnn.

37122107 Herwig Lanternfish (Hulley, 1981)

......................... Metelectrona herwigi Hulley, 1981
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Vn present at anterior margin of orbit; So absent; GR 6 (7)

+ 18-19 (17), total 24-25 (23-27) {6 (7) + 18-19 (17-20),
total 24-25 (23-27)}; [& and @ with SCO 1, ICO 1; AO 15
(14-16) {16 (13-17)}; D 14 {13-15}; A 19-20(21) {20-22];
P 15 (14-16); max size 107 mm SL]; n = 9; NSW, Vic, Tas,

SA, HIMI, WA ..

.................... .Metelectrona ventralis Becker, 1963

37122016 Flaccid Lanternfish (Hulley, 1981)

Metelectrona remarks

M. ventralis. Oceanic, mesopelagic, circumglobally
distributed between the Subtropical Front and Antarctic Polar
Front, but generally found north of the Subantarctic Front,
and with extensions to 35°S in Australian Bight, 21°S off
Namibia, and 32°S (off Argentina and Chile).

M. herwigi. At present known only from the South
Atlantic (type locality) and the Australian records (see
above).

Mpyctophum complex

The recent split of the genus Myctophum into 3 genera
(Martin et al., 2018), is recognised here, namely
Ctenoscopelus Fraser-Brunner, 1949; Dasyscopelus
Giinther, 1984; and Myctophum Rafinesquie, 1810, see
remarks. However, all three genera require major taxonomic
revision.

Species of the Myctophum complex have the SAO, ;4
usually in a straight line or obtusely angled, with SAO,
always posterior to vertical through VO;. Scales cycloid,
crenulate (minutely scalloped), or spinoid, two species with
elongate ventral spines on scales over anal-fin base, the
latter two states not developed in juveniles; posterodorsal
margin of operculum serrate or denticulate in some species,
denticles/spines developing in some species by 30 mm SL,
but not until 40+ mm SL in others. Small Suo without black
border present in two species under posterolateral edge of
frontal/6th circumorbital. SCO (males only, in most species)
and ICO (females only, in most species) are variable,

particularly with size, developing as separate, usually
triangular, plates that overlap in mature specimens, some
with smaller plates ventrolaterally; SCO and ICO usually
developing at 30 mm SL, but at larger size in some species
including D. selenops and relatives; details of individual
plate shape and pigmentation variable within and among
species, deserving further study; specimens < 30 mm SL
often difficult to key. Non-Australian specimen data included
below between {} are from Wisner (1976) unless otherwise
indicated in the remarks.

Species in the complex generally have a circumglobal
distribution with about 16 world species; 14 occur in
Australian waters, three are undescribed. See Sarenas (1954);
Becker (1967, 1983); Nafpaktitis and Nafpaktitis (1969);
Becker & Borodulina (1971, 1976, 1978); Kawaguchi
and Aioi (1972); Kawaguchi et al. (1972); Paxton (1972);
Nafpaktitis (1973); Wisner (1970; 1976); Nafpaktitis et al.
(1977); Hulley (1981, 1986a); Moser et al. (1984); Tsarin
(1985); Paxton et al. (1989); Nakabo (2002); Mundy (2005);
Hoese et al. (2006); Poulsen et al. (2013); Denton (2013);
Bian and Wan (2014); Roberts et al. (2015); Martin et al.
(2018); Sutton et al. (2020); and Mostarda et al. (2023).
Data from non-Australian specimens in {} are from: Hulley
(1981) (C. phengodes,; M. nitidulum**); Hulley (unpublished
from the Central equatorial Pacific) (M. aurolaternatum;
M. nitidulum™; D. lunatus#); Becker (1983) (D. lychnobius,
D. lunatus*); Sarenas (1954) (D. lychnobius); Becker &
Borodulina (1978) (D. lunatus*) (*, **, # see notes in the
remarks).
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Key to the genera Ctenoscopelus, Myctophum and Dasyscopelus

Prc, 1 diameter or less below lateral line; PLO much nearer
lateral line than upper margin of pectoral-fin base; 4-5 AOp over
anal-fin base; [upper operculum strongly serrated (specimens
over 25 mm SL); scales cycloid; SAO, ; line straight, SAO,
over or before vertical through VO,; Pol well in advance of
adipose-fin origin; AO 7 (rarely 6, 8) + 8 (7, rarely 9), total
15 (rarely 14) {7 (6-8) + 8 (7-9), total 15 (14-16, rarely 17)};
SCO of d's composed of 7 (6) ovoid overlapping plates with
posterior points, ICO of @s 4 (2-3) separate or partially
coalesced plates; GR 8 (7) + 19 (18), total 27 (26, rarely 25)
{GR 7-8 + 18-19 (17), total 25-27 (24)}; D 13 (rarely 12) {13
(12-14)}; A 21-22 (rarely 20) {21 (20-22)}; P 15-16 {16
(15-17)}; max. size 94 mm SL]; n = 20; LHI, NI, NSW, Vic,

Tas, SA, WA] .ottt Ctenoscopelus phengodes (Liitken, 1892)

37122003 Bright Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)

Prc, more than 2 diameters below lateral line; PLO nearer
upper margin of pectoral-fin base or halfway between pectoral-

fin base and lateral line; 1-2 AOp over anal-fin base ... ....cccoooeriiiiniieieeeee

Body depth at pectoral-fin base 5—6 in SL; A 23 or more
(rarely 22) {24 (22-26)}; [upper operculum strongly serrated,
rounded; scales cycloid; single row of enlarged palatine teeth;
AO 10-11 + 6, total 16-17 {total 16-17 (1518, rarely 13, 14,
19}; SCO of &'s composed of 7 {6-9} partially overlapping
plates, ICO of @s 5 {3-7} usually contiguous plates; GR
4 +13, total 17 {4-5 + 11-12, total 17-18 (16)- gill rakers
short and stubby with spatulate tip; D 15 {14 (13-15)}; P 14
{14 (12—15)}; max. size 110 mm SL; n = 7 (6 larvae); Qld,

WA, NT. e e Mpyctophum aurolaternatum Garman, 1899
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37122133 Goldenside Lanternfish (3, Nafpaktitis & Nafpaktitis, 1969)

—— Body depth at pectoral-fin base 2.9-4.5 in SL; A 21
OF 1888 (VETY TATCLY 22) .ouiiceiiiiciiiie ettt ettt ettt et eeaeeae et sbeesaesseessesaeesseneeas .3

3 Posterodorsal corner of operculum acutely angled in specimens
over 20 mm SL and smooth in specimens < 40 mm SL,
denticulated in larger specimens; [scales cycloid; single row
of enlarged palatine teeth; Pol usually behind vertical through
adipose-fin origin; SAO, ; line straight, SAO, over or slightly
behind vertical through VO,; SCO of &'s composed of 5-6 {5-8}
partially overlapping plates extending > 90% caudal-peduncle
length in largest specimens; ICO of @s 1-3 (4) {2—6} contiguous
or slightly overlapping plates under > 50% caudal-peduncle
length in largest specimens, very rarely also 3 separate SCO
plates with heavy black borders; AO 9-10 (8) + 5-6 (rarely 7),
total 14—15 (16, rarely 13); GR 5 (rarely 6) +14 (15), total 19
(20); {7 (5-8, rarely 4) + 17-18 (14-19, rarely 13, 20), total
24-26 (19-27, rarely 18, 28)*; 5 (6, rarely 4) + 14 (12-16),
total 19 (17-22)**}; D 13-14 (rarely 12); A 19-21 (rarely
22); P. 14 (13-15) {pigmented in large specimens}; max. size
83 mm SL]; n=19; Qld, LHI, NI, NSW, WA, Chl, see remarks
(including for *, **) . .o Mpyctophum nitidulum Garman, 1899

37122056 Pearly Spotted Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)

——  Posterodorsal corner of operculum rounded... ........c.cooiiiiiiiiinii 4
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4 Scales over AO series, and often over ventral midline,
very spinoid, with 1-3 ventral-most spines elongate;
ventral-most spine ca. 3 times length of upper-most spines
(only in specimens over 35 MM SL) .oo.ooiiiiiiiee e .5

——  Scales over AO series cycloid, crenulate, or spinoid, with ventral-
most spine, if present, less than 2 times length of upper spines...........ceceveeceneeienceneneenens . .6

5 SAO obtusely angled; SAO, on vertical closer to midway
between VO, than VO, or further anterior; SAO,_, line more
than one photophore-diameter posterior to SAO5; body colour
dark brown above lateral line and light to medium brown
below lateral line, darker posteriorly; body depth 3.9-4.2
(4.3-4.4, rarely 4.6) in SL; [upper operculum strongly serrated
in specimens over 50 mm SL, with tiny spines over 35 mm SL;
AO 7 (8, rarely 6) + 6 (rarely 7, 5), total 13 (14) {7 (8, rarely
6) + 6-7 (rarely 5, 8), total 13—14 (rarely 16, 15)}; SCO of J's
over 60 mm SL composed of 56 (rarely 7) overlapping plates
with black borders extending 60—75% caudal-peduncle length,
3—4 separate, tiny—small plates, grey in colour in specimens over
35-45 mm SL; ICO of s over 60 mm SL 2-3 (1, 4) contiguous
or slightly overlapping smaller plates with lightly pigmented
borders under 10-40% caudal-peduncle length, number of
plates not correlated with size (rarely SCO composed of 1-3
tiny separate plates over 10-30% caudal-peduncle length {40%
of @s in some areas of equatorial western Pacific also with SCO
1-3 (Wisner, 1976)}; GR 6 (7, rarely 5) + 15 (14-16, rarely 17),
total 21 (2022, rarely 24) {6 (7, rarely 5) + 15-16 (14-16),
total 20-23 (rarely 19-24)}; D 13 (14) {13 (14, rarely 12); A 19
(18-20) {19 (1820, rarely 21)}; P 14 (13—15, rarely 16) {14-16,
(13, rarely 17)}; max size 86 {ca90} mm SL]; n=17; Qld, LHI,
NSW, WA e Dasyscopelus spinosus (Steindachner, 1867)

37122101 Spiny Lanternfish (&, after Nafpaktitis & Nafpaktitis, 1969)
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——  SAO in straight line; SAO, from slightly anterior to slightly
posterior vertical through VO,, closer to VO, than midway
between VO,,; SAO,, line through SAO; or less than a
photophore-diameter anterior or posterior; body colour solid
dark brown to black above lateral line and medium dark brown
below; body depth 3.8—4.1 in SL; [upper operculum strongly
serrated in specimens over 50 mm SL; AO 7 (6) + 6-7 (8), total
13-14 (15) {7 (6-8) + 7 (5-9)}; SCO of J's over 70 mm SL
composed of 6 (5) {6-7 (5-8)} overlapping plates with black
borders extending 65-75% caudal-peduncle length, ICO of
Qs over 70 mm SL 2 (1-3) contiguous or slightly overlapping
smaller plates with lightly pigmented borders under 10-40%
caudal-peduncle length; GR 6-7 + 15-16, total 21-23 {7
(6) + 16, total 23 (22)}; D 13—14 {13 (14)}; A 19-20 (rarely
18, 21) {19}; P 16 (15-17, rarely 14) {15 (16)}; max. size
116 mm SL; n=12; QId oo Dasyscopelus lychnobius Bolin, 1946

H
Sl

-<

37122135 Nightlight Lanternfish (&, LM)

6 Body depth 2.9-3.7 in SL; least depth of caudal peduncle
1.3-1.7 in caudal-peduncle length; [scales Spinoid].........cccccevveriirieriieieniieieneeieee e o .7

—— Body depth 3.9-4.7 in SL; least depth of caudal
peduncle 2 or more in caudal-peduncle length; [scales
spinoid, crenulate, or CYCIOIA] ... cooiieiiiiieiicieeeee e e s .9

7 SCO composed of 4 coalesced plates, each with light black
border, extend over posterior 55-60% caudal-peduncle length;
ICO of 3 slightly overlapping plates with narrow posterior
black borders, under middle 45-50% caudal-peduncle length;
both SCO and ICO in same individuals of at least one sex;
pectoral-fin base midbody, PLO on horizontal level closest
to ventral margin of pupil; [body depth 3.4-3.6 in SL; least
depth of caudal peduncle 1.3—1.6 in caudal-peduncle length;
upper operculum smooth; scales strongly spinoid; AO 7+3,
total 10; GR 5-6 + 14-15, total 20; D 12-13; A 17-19; P
16-17; max. size 62 mm SL]; 1 =2; WA .. oo Dasyscopelus sp. B
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37122138 Lanternfish sp. B (&, LM)

——  SCO composed of 67 large overlapping plates each with
complete heavy black border (mature J's), 3—4 moderate,
slightly overlapping plates each with complete narrow black
borders (mature 9s), or 3—5 small separate or contiguous
plates with complete black borders (immature > 35 mm SL);
ICO absent in both sexes; pectoral-fin base low, PLO on
horizontal level closest to ventral margin of orbit ...........cooooiieiiiiiiiie e 8

8 GR 7-8 {6, rarely 8} +17-18 (16-19) {16 (15-18)}, total 25-26
(23-24) {22-25 (rarely 20-21, 26} ; body depth 3.2-3.5 {3.0-3.3}
in SL; SCO of &'s with 67 slightly overlapping plates extending
> 90% caudal-peduncle length in 65 mm SL gravid specimen;
SCO of ¥s with 3—4 weakly developed, usually contiguous
plates extending ~ 40% caudal-peduncle length in 67 mm SL
gravid specimen; [least depth of caudal peduncle 1.4-1.5
(1.1-1.7 in specimens <35 mm SL) in caudal-peduncle length;
upper operculum smooth; scales strongly spinoid in specimens
> 50 mm SL, weakly spinoid > 30 mm SL; AO 7 (8) {7 (8)} +
3(2) {3 (2)},total 10 {10 (9—11)}; D 13 (14) {13 (14)}; A 18 (19)
{18 (16—19)}; P 17-19 {17-19 (16—17)}]; max. size 72 mm SL; n
=7, Qld, NSW, WA, Chl .....ccoeovviiiiiiiiiieeece e Dasyscopelus selenops Taning, 1928
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__'_'_.-_:s—
37122100 Lunar Lanternfish (&, Nafpaktitis, 1973) and SCO

——  GR 4 + 12 (11-13), total 16 (15-17); body depth 3.5-3.7 in
SL; SCO of &'s (presumed immature 40-45 mm SL) with 6
separate but almost contiguous, triangular luminous plates
extending 70% caudal-peduncle length; SCO of @s with
2—4 separate, triangular luminous plates extending 25-55
% caudal-peduncle length (4 specimens 44—50 mm SL), no
SCO in immatures < 40 mm SL (1 specimen 39 mm SL);
[least depth of caudal peduncle 1.3—1.6 in caudal-peduncle
length; upper operculum smooth; scales weakly spinoid;
AO 7 + 3 (4), total 10 (11); D 13 (14); A 18 (19); P 18 (17);
max size 50 mm SL]; n="7; Qld, NSW . ...ccoiiiiiiiieeeeeee e Dasyscopelus sp. A
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S

37122137 Lanternfish sp. A (¢, LM) and SCO

9 GR 7-9 + 16-22, total 24-31; scales finely denticulate,
crenulated, OF CYCLONA. .. woviiiiiiciiiieie ettt et sbe e beesaesbeensesseens 10
GR 4-6 + 10-16, total 14-22; scales distinctly Spinoid ..........ccoceevererieninrenieciieeeeee .12
10 Upper opercular margin with fine denticulations in specimens >

30 mm SL; post-orbital head length greater than eye diameter;
only anterior scales below lateral line weakly crenulated, other
scales cycloid; SCO of mature &'s with 6-7 (4 in smallest
specimen 65 mm SL; n=4) {5 (3-6)} overlapping plates with
pigment bordering individual plates, extending 85-95% caudal-
peduncle length (60% in specimen 65 mm SL); PLO closer to
upper border of pectoral-fin base than halfway between lateral
line and upper border of pectoral-fin base; SAO straight or
with slightly obtuse angle; [AO 7 + 5, total 12 {7 (6-8) +4-5
(6), total 12 (11-13)}; ICO of Qs 2—4 (4 in largest specimens
94-95 mm SL) {2(1-3)} contiguous or slightly overlapping
smaller plates with lightly pigmented edges under 30—-60%
caudal-peduncle length; GR 7 + 17 (18), total 24 (25) {7
(6-8) + 17-18 (16-19), total 23-25 (22-27)}; D 13 (12); A
19 (17-20); P 18-19 (17); max. size 95 mm SL]; n = 10; Qld,
LHI, NI NSW o e Dasyscopelus obtusirostris Taning, 1928
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37122099 Bluntsnout Lanternfish (&, Nafpaktitis, 1973) and SCO

——  Upper opercular margin smooth; eye diameter nearly equal to
(slightly greater or lesser than) post-orbital head length; all scales
except those of lateral line finely denticulate; SCO of &'s with 1-3
small overlapping plates (rarely 1* plate separate) extending no
more than 50% caudal-peduncle length; PLO closer to halfway
between lateral line and upper border of pectoral-fin base than
upper border of pectoral-fin base; SAO with distinct angle ..........coocoeoeviiiiiieiiieee .11

11 SCO of &'s with 3 (24, 1 in smallest specimen 38 mm SL) small
overlapping plates with narrow black borders in specimens >
60 mm SL, extending 35-50% (30% in specimen 64 mm SL)
caudal-peduncle length, ICO 0 (n=13: 61-74 mm SL); s with
SCO 0, ICO of 1-2 (1*t 1/10% —1/3™ size of 2", rarely =) small
contiguous plates with faint black borders, under 15-30% caudal-
peduncle length (n=8: 62-73 mm SL); [AO 7+4 (3, 5), total 11
(10, 12), {7 (6-8) + 4 (3-5), total 11 (10-12)}; GR 7-8 + 17-19
(20), total 24-27 {7-8 + 19 (17-20), total 24-28}; D 12-13 (11);
A 18 (19); P 18-19 (17, 20); max. size 74 mm SL; n = 22; QIld,
NSW, WA e Dasyscopelus brachygnathos (Bleeker, 1856)
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37122055 Shortjaw Lanternfish (&, Nafpaktitis, 1973) and SCO

——  SCO of d's with 1 ovoid plate with light black border extending
20-30% caudal-peduncle length; ICO of 2 contiguous very
thin ovoid plates under 20—40% caudal-peduncle length (n = 7:
52-60 mm SL); s with SCO 0, ICO of 2 (rarely 1) contiguous,
very thin ovoid plates under 30-45% caudal-peduncle length (n
= 10: 52-64 mm SL); [AO 7 + 34, total 10-11; GR 8 (7, 9) +
18-19 (20-22), total 26-29 (25, 31); D 13 (14); A 18 (19); P 18
(16—-19); max. size 64 mm SL]; n=19; WA .....ccooiiiviiiiiiieeceee e o .Dasyscopelus sp. C

—_—

37122139 Lanternfish sp. C (&, LM) and SCO

89
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12 Suo luminous patch small but distinctive, above posterodorsal
margin of orbit under ventral surface of posterolateral edge
of frontal and/or 6™ supraorbital, lacking black border; SAO
obtusely angled, SAO,, line passing closer to VO; than VO,;
GR {5-6 + 13, total 18-19; 5-6 + 12—14%*; 5 (rarely 4) + 12
(13), total 17 (18, rarely 16)#}; [AO {7 + 67, total 13—-14; 7
(rarely 8) + 6 (rarely 5, 7), total 13 (rarely 12, 14), n = 53%*};
upper operculum smooth; scales spinoid; D {13; 12-14%;
13 (rarely 12)#}; A {17; 17-18%; 17 (16, rarely 15, 18)#}; P
{14-16; 14-15*; 15 (14-16)#}; SCO of Jd's {7 overlapping
plates extending 80-85% caudal-peduncle length; >95%
based on figure in Becker, 1983}; ICO of 9s {1-3*}; max
size 77 mm SL; not yet recorded from Australian waters, see
remAarks. .. ...cocoovviiniiiiiieieeeeee e Dasyscopelus lunatus Becker & Borodulina, 1978

37122134 Mascara Lanternfish (&, Becker & Borodulina 1978)

——  Suo luminous patch above posterodorsal margin of orbit
under ventral surface of 6" circumorbital absent or
tiny, visible only in undamaged specimens; SAO more
acutely angled, SAO,, line through or anterior to VO,;
GR 4 (rarely 5) + 11 (12), total 15 (16, rarely 17) ..cccoovevieerieiecieieeeeie e .13

13 SCO of & with 6-8 coalesced plates, extending > 70-100%
caudal-peduncle length in specimens > 60 mm SL (n = 14);
degree of coalescence and surrounding pigment is variable;
Suo luminous patch above posterodorsal margin of orbit
under ventral surface of 6 circumorbital tiny, only visible in
undamaged specimens, some as small as 30 mm SL; [AO 7
(8, rarely 6) + 6 (5-7), total 13 (14, rarely 12); ICO of 9s 24,
8-50% caudal-peduncle length in specimens > 60 mm SL;
upper opercular margin smooth; scales spinoid; GR 4 (rarely
5) + 11 (12), total 15 (16, rarely 17) {4 (rarely 5) + 11 (10),
total 15 (14, rarely 16)}; D 13 (12, rarely 14); A 18 (17-19);
P 15 (14); max size 76 mm SL]; n = 20+; Qld, LHI, NI, NSW,
Tas, WA, Chl, Col . ..ooiiiiiieeeeee Dasyscopelus asper Richardson, 1845
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37122009 Prickly Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969) and SCO

—— SCO of & composed of 2-3 coalesced plates (1 in smallest
specimen) (n=5, 42—63 mm SL) {2-3,n =6 (65-71 mm SL)};
plates slightly overlapping, > 25-32% (15% in smallest
specimen, {25-40%}) caudal-peduncle length; Suo luminous
patch above posterodorsal margin of orbit under ventral surface
of 6™ circumorbital absent; [AO 7 + 5-6, total 12-13 {6-7 (8,
rarely 5) + 56 (rarely 4, 7), total 12—13 (rarely 10, 11), n =
161 from Indian Ocean (Tsarin, 1985)}; ICO of 9s of {2, n=3:
62—69 mm SL} thin contiguous plates less than 25-30% caudal-
peduncle length; upper opercular margin smooth; scales spinoid;
GR 4 +9-12, total 13-16 {4 (5) + 10-12, total 14-16 (17)}; D
12-13 {12-14}; A 17-19 {17-18}; P 1315 {13-15}; max. size
T2m SLLEn=6; Qld ..cceeeiiiiieieeeeeee e Dasyscopelus ovcharovi Tsarin, 1985
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___,__ﬂ._-_:s—
37122136 Ovcharov’s Lanternfish (4, LM) and SCO

Myctophum complex remarks

Here, we accept the genera proposed from recent
genetics studies (Poulsen ef al.,, 2013; Denton,
2014; Martin et al., 2018) namely Ctenoscopelus,
Dasyscopelus and Myctophum. The former,
Ctenoscopelus, may be easily distinguished in
the field by the high position of Prc,; a Pre,-Prc,
interspace about equal to the AOp-Prc, interspace;
the position of the PLO; and the strongly serrate
posterodorsal margin of the opercle. However,
diagnostic characters for Dasyscopelus and
Myctophum include only molecular differences, and
non-consistent differences in otolith morphology
(Lin & O’Dea 2025). Such characters are unsuited to
field work, hence our rationale for the amalgamation
of the three genera into a complex for purposes of
this key.

D. asper. The description of “SAQO, over VO, 4
interspace” by Wisner (1976: 61) is a lapsus for
VO, as indicated by his figure on that page. The
Dasyscopelus asper species group includes D.
lunatus and D. ovcharovi, as well as the nominal
species with a number of different forms that may
represent other distinct species (see Wisner, 1976
and Becker & Borodulina, 1978). Cleared and
stained specimens of all species in the group should
be examined for the presence of rounded tooth
tips on the third pharyngobranchial tooth plate,
as described by Paxton (1972: 26) for D. asper.
Taxonomic work on the species group is hampered
by uncertainty about the type locality, although a
lectotype was designated (Wisner, 1970).

M. aurolaternatum. New record for Australia
based on 2 AMS and 4 MCZ larvae 5 — 24 mm TL/
SL and 1 AMS adult in poor condition from the
Coral Sea off north QId (11.77— 14.47°S). Larvae
of this species have distinctive stalked eyes and
trailing gut (see Moser et al., 1984: fig. 117F; Bian
& Wan 2014: fig. 6). The species has an equatorial
distribution across the Pacific and is more common

in the east, where it expands to 27°N. There is a gap in the
distribution from 145° to ca 170°E, and no specimens had
been recorded south of 10°S in the Pacific (Kawaguchi &
Aioi, 1972; Becker, 1983; Hulley, unpublished data). Wisner
(1976) demonstrated differences in meristics of specimens
from a number of Pacific Ocean regions. The shape of
the upper operculum in the single Australian adult and a
39 mm SL AMS specimen from 4°S off Madang, PNG is
similar to that figured by Kawaguchi and Aioi (1972, fig. 5).
Meristic data of fins in {} from Nakabo (2002).

D. brachygnathos. The new size record is based on an
AMS specimen from the Coral Sea (15.07°S, 149.35°E) off
northern Qld. Previous WA records are Dasyscopelus sp. C
(see remarks below). One recent NMV specimen 61 mm SL
from a bottom trawl near Ashmore Reef (12.48°S, 123.42°E)
is a male with one small and three large plates in the SCO
and no ICO, typical of Coral Sea and more equatorial Pacific
Ocean specimens. The specimen differs from all the Coral
Sea specimens by having fewer pectoral-fin rays (13—14
vs 17-19) and more gill rakers (8+21, total 29 vs 7-8 +
17-19, total 24-27). It is now the only WA representative of
the nominal form of the species. One SAM specimen from
off Mozambique in the western Indian Ocean has features
of both D. brachygnathos and the similar D. fissunovi (see
below). The records of Nafpaktitis & Nafpaktitis (1969)
from the western tropical Indian Ocean were actually D.
obtusirostris (Nafpaktitis et al., 1977). Mundy (2005: 228)
listed the species as benthopelagic (as well as neritic and
mesopelagic), as this WA specimen could be, although all
the Coral Sea specimens were taken in midwater trawls.
Kawaguchi et al. (1972) indicated this species does not
occur nocturnally in the surface waters of the west Pacific
and east Indian Oceans.

Another species in the D. brachygnathos — D. obtusirostris
species group is D. fissunovi Becker & Borodulina (1971),
described from the equatorial far western Indian Ocean
and southeast of Mauritius. The species is similar to
D. brachygnathos in having a smooth posterodorsal edge of
the operculum and fine denticulations on the body scales,
but differs in having a posteriorly-shifted PO, directly under
PVO, (half a photophore-diameter posterior to the position



in the other species) and a broader interorbital distance
approximately 1/3 of the head length. Becker & Borodulina
apparently had no specimens of D. brachygnathos
with which to compare their new species. Four AMS
specimens 56-61 mm SL from off Somalia were identified
as D fissunovi, based on the posterior PO, and male and
female caudal organs as in the original description, similar
to those of the Coral Sea population of D. brachygnathos.
Head length, bony interorbital width measured at the
level of the pineal organ (slightly anterior to the vertical
through the centre of the orbit), and eye diameter were
measured and compared with those of 4 specimens each of
D. brachygnathos and D. obtusirostris from the Coral Sea
and 8 specimens of D. sp. C from off the Northwest Shelf,
all part of the counted specimens in the key above. The
interorbital of D. fissunovi is only uniquely larger than that
of the other 3 taxa when compared to eye diameter, because
the eye diameter is uniquely smaller in D. fissunovi than the
other 3 taxa. Interorbital width as a % of HL is uniquely
larger than only D. obtusirostris, overlapping those of D.
brachygnathos and D. sp. C. Study of larger sample sizes
will be needed to determine whether D. fissunovi is distinct
from D. brachygnathos.

D. lunatus. The published species distribution is limited
to the original description that noted 61 specimens from the
Indo-Malayan Archipelago, including 15 type specimens
(Becker & Borodulina, 1978) and the world synopsis of
Becker (1983). The species is also relatively common
in equatorial waters between 135° and 165°W (Hulley,
unpublished data), but not collected north of New Caledonia;
a small cluster of 8 MCZ specimens off northeastern New
Guinea at 147°-153°E, combined with the 3 AMS specimens
from the Coral and Timor Seas, indicate the species is
likely to be collected from Australian waters. Meristic
data within {} from 2 AMS male specimens 49-50 mm SL
from the Timor Sea, {*} from Becker & Borodulina (1978)
type specimens from the Indo-Malayan Archipelago plus
additional non-types for AO counts and Becker (1983), and
{#} from the Pacific between 135° and 168°W within 1° of
the equator (Hulley, unpublished data - specimens registered
at MNHN).

M. nitidulum. Wisner (1976) demonstrated population
differences of meristics and distributional gaps across the
Pacific for this species but had no specimens from the South
Pacific west of 180°. Our counts of GR, SCO, and ICO in
combination suggest the southwest Pacific specimens may
represent a distinct population. Although Becker (1967)
recorded a single specimen of the similar M. affine at
Lord Howe Island, no other specimen of this species from
Australian waters exists to our knowledge. Later Becker
(1983: 127) considered the range of the species to be unclear,
but limited M. affine to the Atlantic Ocean, as confirmed by
Namiki ez al. (2015) and figured by Rintz et al. (2025). Gill
raker data in {} * — Indo-Pacific (PAH unpublished data, n
=269); ** — Atlantic (Hulley, 1981).

D. obtusirostris. New size record based on AMS gravid
Q from Coral Sea (14°10° S, 145°23’E).

D. ovcharovi. New record for Australian waters, based
on 6 AMS specimens from Coral Sea waters off north QId
(13.54— 14.5°S). Only one specimen from the tropical
western Pacific was included in the new species description
(with 167 others recognised from the Indian Ocean), although
the species was stated to occur in the equatorial region of
the western Pacific (Tsarin, 1985). No detailed description of
the female ICO was presented; the description given above
is based on 3 AMS specimens from the Coral Sea outside
Australian waters within 200 n miles of the Australian
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boundary, taken in the same trawl as males of this species.
Meristic data within {} are from 10 specimens outside
Australian waters, 9 from the Coral Sea and 1 from off Papua
New Guinea. The bluish colour of the SCO plates described
in the new species description is not clear in specimens with
lost or damaged overlying scales, although black pigment
under the plates is thicker and more distinct than that in
D. asper. The fewer SCO plates over a smaller portion of
the caudal peduncle clearly distinguish males from those of
D. asper. Fewer adult D. asper than D. ovcharovi have been
collected in the Coral Sea (ratio 1:3). Immatures of the two
species are not distinguishable at the present time, and earlier
QId records are questionable. Further study on more Pacific
specimens is needed.

D. selenops. New record for Qld, based on 6 specimens
(5 AMS, 1 MCZ) from Coral Sea waters off north Qld
(10.99— 15.95°S) 12-34 mm SL, no data taken from
smallest specimen, but data included from 2 specimens
(24-27 mm SL), one originally recorded from NSW (Paxton
et al., 1989: 267) and the second unrecognised earlier from
the same area. Data in {} based on 6 AMS specimens
29—67 mm SL from 115 — 127 n miles NE of the Australian
waters boundary off Cape York. Wisner (1976) and Becker &
Borodulina (1978) gave details of variation in meristics and
morphometrics from different areas across the tropics. The
diagnostic character of the upper opercle without a horizontal
dorsal edge shown in Nakabo (2002) is not confirmed by
specimen examination, or in the holotype figure by Bolin
(in Wisner, 1976: p 68, fig 63).

D. spinosus. Meristics between {} are a summary ofall 62
specimens > 33 mm SL from the Coral Sea. Wisner (1976)
summarised meristic data from central and western Pacific
specimens north of Australian waters.

D. lychnobius. This species, in common with D.
spinosus, also has enlarged spines on the scales over the
AO photophores. We have included it in the key because
detailed examinations of the 62 Coral Sea specimens
using the characters that separate D. lychnobius from D.
spinosus (principally, the SAO straight vs obtusely angled,
combined with the position of SAO, in relation to the VO,),
identified 20 D. spinosus and 12 D. lychnobius. However,
30 individuals with mixed characters were also identified:
all have a straight SAO (with the SAO,, line passing less
than one photophore-diameter posterior to the SAO;), but
have the SAO, in the anterior position (closer to the vertical
through half-way between VO, and VO, than to the vertical
through VO,) on one or both sides. The relative size of the
AOa,, interspace is variable in both species, while the body
depth in SL of D. lychnobius ranged from 3.8—4, rarely 4.1,
and that of D. spinosus ranged from 4-4.4, rarely 3.9, with
4.6 in the smallest; the overlapping continuum could not
help distinguish the ‘hybrids’. Thus, while D. lychnobius
is regarded as a valid species, especially from waters of
the eastern Pacific (Paxton, 1972; Wisner, 1976; Becker &
Borodulina, 1978; Becker, 1983), it remains possible that
there may be one highly variable species (i.e. D. spinosus)
in the Coral Sea.

Dasyscopelus sp. A. The apparent new species is based
on four AMS specimens from southern NSW, previously
misidentified as D. orientale (see Paxton et al., 1989;
Hoese et al., 2006), two NMNZ specimens from New
Zealand, including the only male, and one NMV immature
specimen from off southern Qld (26.28°S). Although none
of the specimens is fully mature and the SCO is expected
to develop more with increasing size, the distinctly fewer
number of total gill rakers than D. selenops and more slender
body indicate an undescribed species. The presence of two
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immature specimens with the high GR count of D. selenops
in the same area off southern NSW suggest these seven
specimens are not just another population of D. selenops with
different meristics. Japanese specimens of D. orientale in
NSMT (four, 50-88 mm SL) and AMS (one, 50 mm SL) have
caudal luminous organs similar to both species but differ in
having 19-21 total gill rakers and body depth 3.8-3.9 in SL
(see also Kawaguchi & Aioi, 1972). D. orientale is restricted
to the western North Pacific (Becker, 1983).

Dasyscopelus sp. B. Two specimens from off northern
WA have the deep body typical of D. selenops and D. sp.
A. The major difference is the presence of both a well-
developed SCO and a smaller ICO in both individuals, a rare
occurrence in species of the Myctophum-complex, found in
some female specimens D. spinosus and males of D. sp. C.
Additionally, the number of gill rakers (total 20), is below
the range of D. selenops and above the range of D. sp. A.
Both specimens were collected in the 1980s, and neither is
in good enough condition internally to determine the sex
without histology. This appears to be an undescribed species,
based on one AMS specimen off the Northwest Shelf, WA
(18.38°S, 117.68°E) and one CSIRO specimen in the same
general area (17.02°S, 120.22°E), both collected in the month
of April of different years with bottom trawls between 390
and 420 m; both specimens are 62 mm SL.

Dasyscopelus sp. C. AMS specimens totaling 23 (52—
64 mm SL) from two benthic trawls north to northwest of
Port Hedland at 300 and 400 m were in breeding condition
in April, and were the basis of the previous WA records of
D. brachygnathos (Paxton et al., 1989; Hoese et al., 2006)
at 18°-19° S. More recent AMS and NMV specimens have

increased this range to 17°-21.5°S. All nine males have
but one SCO plate, and 2 small ICO plates. No ICOs have
been reported from previous male specimens of this species
group, recorded from across the tropical west-central Pacific
Ocean and the western Indian Ocean (see remarks on
D. brachygnathos above). The presence of D. brachygnathos
with a different pattern of caudal organs only 5° north of
this population is a strong indication that these would not
interbreed and represent distinct species.

Notolychnus Fraser-Brunner, 1949

This monotypic genus is unique in having the VLO, SAO;,
and Pol, photophores far above lateral line near dorsal margin
of body, and PO, elevated near the lateral line; as well, it has
6 pelvic-fin rays and long jaws that extend far beyond the
orbit. It is also characterized by 2 Prc in a vertical line with
Prc, notably above lateral line, and the PO; highly elevated.
The frontal bones form a small, median dome over the pineal
area; both the Vn light organ and lateral line are absent. For
comments on relationships see remarks.

The single species is circumglobal in distribution in
tropical and temperate waters, see Nafpaktitis and Nafpaktitis
(1969); Wisner (1976); Nafpaktitis et al. (1977); Becker
(1983); Hulley (1984, 1986a, 1990b); Hoese et al. (2006);
Roberts et al. (2015); Hulley and Paxton (2016); Sutton et
al. (2020); Mostarda et al. (2023); and Koubbi ez al. (2025).
Data from non-Australian specimens in {} are from Roberts
etal. (2015).

Key to the genus Notolychnus

AO 4 + 4, total 8 {4 (rarely 5 + 4 (rarely 3), total 8}; SCO
small, 1, ICO absent; GR 2 + 8 (rarely 7, 9), total 10 (rarely
9, 11) {2 + 7-8, total 9-10}; D 11 (rarely 12) {10-11};
A 13-14 (12) {12—13}; P 13 (rarely 12, 14) {12-14};
max. size 25 mm SL; n = 20; Qld, LHI, NI, NSW, Vic,

Tas, WA, Chl ... .....ooviiiiiieeceeeee

.................... Notolychnus valdiviae (Brauer, 1904)

37122058 Topside Lanternfish (Nafpaktitis & Nafpaktitis, 1969)



Notolychnus remarks

In DNA studies by Denton (2014), the tribe Notolychnini
(sensu Paxton, 1972) was recovered as a sister to the
Lampanyctini clade, and has subsequently been recognized
as a separate subfamily by Martin ef al. (2018).

N. valdiviae. Oceanic, mesopelagic, generally widespread
in Atlantic (56°N-52°S), Indian (17°N-44°S) and Pacific
(45°N-40°S) oceans.

Notoscopelus Giinther, 1864

This genus is unique in having 2, very rarely 3, horizontal
Pol photophores at the lateral line (Lampichthys has 3 Pol
similar to Notoscopelus, but the third is below the first). The
genus is also characterised by the first AOa being slightly
depressed and the last distinctly elevated; it has no cheek
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photophores, a Dn light organ with a small dorsal part and
more elongate part along the anterior margin of eye, a small
simple Vn, and scattered patches of luminous tissue on body,
including on the caudal peduncle. The SCO, present only in
males, is composed of coalesced luminous plates covering
the dorsal surface of the body between the adipose-fin base
and dorsal procurrent spines; an ICO is absent in all five
species of subgenus Notoscopelus.

The genus is circumglobal in distribution with two
subgenera and six recognised world species, two are recorded
from Australian waters (both in the subgenus Notoscopelus),
see Nafpaktitis and Nafpaktitis (1969); Nafpaktitis (1975);
Fujii and Uyeno (1976); Hulley (1981, 1984, 1986a, 1990a,
1990b); Becker (1983); Hoese et al. (2006); Roberts et al.
(2015); Hulley and Paxton (2016); Sutton et al. (2020);
Mostarda et al. (2023). Data from non-Australian specimens
in {} are from Roberts et al. (2015).

Key to the genus Notoscopelus

Pol,, 1-1.5 diameters apart; SAO, ; line almost vertical, with
SAO, midway between verticals of VOs and SAO,; GR 4 +9-11,
total 13—-15 {4 + 9-10, total 13—14}; D 25-27 {25-27 (rarely
24, 28)}; enlarged teeth present on posterior half of dentary;
[AO 7 -8 (rarely 9) + 4-5, total 13 (11-14) {67 (rarely 9)
+4-5}; SCO & only; A 20 (rarely 19, 21) {19-21}; P 11-12
(13) {11-13}; max. size 140 mm SL]; n = 10; QId, LHI, NI,

NSW, WA et Notoscopelus caudispinosus (Johnson, 1863)

37122070 Spinetail Lanternfish (9, Nafpaktitis & Nafpaktitis, 1969)

Pol,, 2-3 diameters apart; SAO, ; line more acute angle, with
SAO, closer to vertical of VOs than that of SAO,; GR 6 (7)
+ 14-15 (16, rarely 12), total 20-21 (rarely 18, 22-23) {6
+ 14-15 (rarely 13), total 19-20}; D 23 (22, rarely 21, 24)
{22-24}; no enlarged teeth on posterior half of dentary ; [AO
8 (7-9, rarely 6) + 5 (4-6, rarely 7), total 13—14 (rarely 12, 15)
{89 +4-6}; SCO & only, 6-8; A 19 (18-20) {18-20}; P 12
(11-13) {12—13}; max. size 95 mm SL]; n=40; LHI, NI, NSW,

Tas, SA, WA e Notoscopelus resplendens (Richardson, 1845)
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37122022 Patchwork Lanternfish (¢, Nafpaktitis & Nafpaktitis, 1969)

Notoscopelus remarks

Only two and three of the six species were included in the
DNA studies of Denton (2014) and Martin et al. (2018),
respectively. Both recovered monophyletic clades for the
genus, with strong support for a sister relationship with the
monotypic Scopelopsis.

Protomyctophum Fraser-Brunner, 1949

This is one of four primarily Southern Ocean genera, the
species having only two Prc photophores, and the PLO below
the level of the dorsal margin of the pectoral-fin base. The
SCO light organ is composed of partially coalesced elements,

or is a single organ with no divisions, and is always margined
with black pigment. The SCO is always present in J but
only in @ of some species. The ICO has various forms, being
separate or partially coalesced elements, or a single organ;
it is usually present in @ and sometimes in . For results of
recent DNA studies, see remarks.

The genus is anti-tropical in distribution, and has two
subgenera with 14 world species; 11 species occur in the
Southern Ocean south 0f 40°S, and nine species are recorded
from Australian waters, see: Wisner (1976); Hulley (1981);
McGinnis (1982); Hulley (1986a, 1990); Prokofiev (2004);
Hoese et al. (2006); Flynn & Williams (2011); Roberts et
al. (2023). Data from non-Australian specimens in {} are
from Hulley (1990a).

Key to the genus Protomyctophum

Bony interorbital wider than posterior maxillary; eye not
semi-telescopic, eye-lens not displaced dorsally; anal-fin
origin closer to level of posterior end than middle of dorsal-

-fin base ...... subgenus ProtomyctopRum ........................c..ccoecveeueeceesieienieieseeieeeeeseeeeaes s .2

Bony interorbital narrower than posterior maxillary; eyes semi-

telescopic, eye lens displaced dorsally ... subgenus Hierops. .. .........ccccovecveveeeeneeceeneenenneenns

Prc,, space more than one photophore-diameter; SCO & only,
1, short, less than 30% space between adipose-fin base and
procurrent rays, with unpigmented constriction (similar to 2
coalesced patches); [AO 17 {17 (18)}; ICO @ only, 1 coalesced or
3-6 separate patches; GR 5 + 16-17 (15), total 21-22 (20) {4-6
+ 15-17 (rarely 18), total 21-22 (rarely 19, 20, 23)}; D 12-13
{13 (12, rarely 14)}; A 24 (23-25) {24 (23-25, rarely 26)}; P
14-16 {15 (16, rarely 14)}; max. size 67 mm SL]; n = 5; Mql,

HIMI .o . Protomyctophum (P.) bolini (Fraser-Brunner, 1949)
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37122755 Bolin’s Lanternfish (&, Hulley, 1981)

——  Prc,, space less than one photophore-diameter; SCO usually
long, more than 50% of space between adipose-fin base

and procurrent rays, any constrictions with pigment ... .........ccocvevierierienierieieeeee e 3
3 Body depth less than 25% SL, usually 21-23% .. .ccocoveieiiiiiiiiineeecceeeeeeeea .4
——  Body depth more than 25% SL, usually 26-30% ... ...ccccoeririnininiiieeiciceeeceeeeeeee s e 5
4 Palatine teeth only on anterior portion of palatine; max. size

54 mm SL; SCO & only, long, covering 100% of dorsal
caudal peduncle at maturity, formed of 6-7{6—8} almost
coalesced rectangular elements with pigmented borders; ICO
Q only, formed of 5 (4-6) small, separate elements; [AO
17-18 {17-18 (rarely 16, 19)}; GR 6-7 + 17-18, total 23-25
{6 (5-7) + 18 (17-19), total 24 (23-25), rarely (22, 26)}; D
12-13 {12-13 (rarely 11)}; A 23-25 {23-24 (25, rarely 22)};
P 15-16 {15 (16, rarely 14)}; max. size 54 mm SL]; n= 3;
ML, MIHI ... Protomyctophum (P.) tenisoni (Norman, 1930)

37122117 Tenison’s Lanternfish (, Hulley, 1981)
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——  Palatine teeth evenly spaced along length of palatine; max. size
95 mm SL; SCO & only, long, formed of 6 (5) partially coalesced
diamond-shaped elements; ICO @ only, formed of 5-7 well-
separated elements; [{AO 16 (17, rarely 15); GR 6 (7-8) +20 (19,
rarely 18, 21), total 25-26 (27, rarely 24, 28, 29); D 13 (12-14);
A 23-24 (rarely 22, 25); P 15 (14-16)}; max. size 95 mm SL];
n=T7;HIMI .. ..o .Protomyctophum (P.) choriodon Hulley, 1981

37122140 Gaptooth Lanternfish (J, Hulley, 1981)

5 GR 4 (5) + 1516, total 19-21 {4 (rarely 5) + 15 (16, rarely 14
or 17}; & with long SCO and small ICO; ¢ with tiny SCO, no
ICO; [SCO: &' 1 coalesced, long, from procurrent rays almost
to adipose-fin base, @ 1 tiny before procurrent rays; ICO: & 1
small to moderate from procurrent rays to last AO; AO 16-17
{16 (15-17)}; D 13—14 {14 (13)}; A 22-23 (24) {23 (2224,
rarely 25}; P 15-17 {16 (15-17}; max. size 60 mm SL]; n=5;
HIMI, M@l .o Protomyctophum (P.) andriashevi Becker, 1963

37122116 Andriashev’s Lanternfish (&, Hulley, 1981)
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——  GR 6 (5-7) + 18-20 (17, rarely 16-21), total 24-26 (23,
rarely 22-28); & with moderate to large SCO, but not close
to adipose-fin base, and 1 moderate to large or 1 small
and 2 tiny ICOs; @ with ICO only or SCO and ICO ... .....c.ccovveiiieieieieeeeeeee e 6

6 P 17-18 {17 (16—-18)}; tips of fins (especially caudal) pigmented;
SCO size variable, ICO typically 50% distance from procurrent
rays to adipose-fin base; ¢ from Australian waters with small
oval SCO and ICO, both pigmented, SCO longer than ICO. [&
with single SCO, extending about 70% distance from procurrent
caudal-fin rays to adipose-fin base, ICO single (sometimes bifid);
Q with single small SCO, and minute, single ICO; AO total 16
(15) {16 (15-17)}; GR 67 + 19-20, total 25-26 (27) {6 (rarely 5,
7)+19 (20, rarely18, 21), total 25 (23-27)}; D 13 {13 (12-14)}; A
24 (23-25) {23-24 (22-25)}; max. size 86 mm SL]; n=16; Tas,
MqL, HIMI . Protomyctophum (P.) gemmatum Hulley, 1981

37122110 Jewelled Lanternfish (£, Hulley, 1981)

—— P 14-15; tips of fins without pigment; & with 1 well
developed SCO with pigmented partial divisions and ICO
consisting of either 2—-5 separate elements or a single large,
coalesced organ with pigmented partial divisions; ¢ with
either a combination of moderately long pigmented SCO
and ICO consisting of 2—4 separate elements, or distinct
but small globular SCO and elongate pigmented ICO .........ccooeeviieieiiiiieneiieeee e .7

7 & with single SCO, extending about 60% of distance from
procurrent caudal-fin rays to adipose-fin base, and an ICO of
2-4 separate, indistinct patches, the most posterior being the
best developed; @ with ICO only, consisting of 2-4 separate
patches; total GR 26 (24, 25) {25 (26, rarely 24, 27 or 28)};
[AO total 16 (14) {16 (14 —17)}; GR 6 + 20 (18, 19), total 26
(24, 25) {6 (rarely 5-7) + 19 (20, rarely 18 or 21), total 25 (26,
rarely 24, 27 or 28)}; D 13 (14) {13 (12)}; A 22-23 (24) {23
(22-24)}; P 14-15 {14 (13—15)}; max. size 56 mm SL]; n = 6;
NSW, TS .« oo e Protomyctophum (P.) normani Taning, 1932
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37122067 Norman’s Lanternfish (3, Hulley, 1981)

—— & with single SCO, extending about 50% of distance from
procurrent caudal-fin rays to adipose-fin base, and single,
coalesced 1CO, extending from procurrent caudal-fin rays to
anal-fin base; 9 with single, globular SCO, and single, minute,
black-edged ICO; total GR 23 {22-24 (rarely 25)}; [AO 15
{15-16 (17)}; GR 5+ 18 {5 (6) + 18 (17, rarely 16, 19), total 23
(22-24, rarely 21, 25)}; D 13 {13 (rarely 12, 14)}; A 23 {22-23
(21-24)}; P 14 {14-15 (rarely 13)}; max. size 61 mm SL];n=1;
Tas, near HIMI . .......ccoooviniiiiiiiieieeeeee Protomyctophum (P.) luciferum Hulley, 1981

37122141 Damsel Lanternfish (£'Q, Hulley, 1981)

8 AO 14-15 {14}; Prc, , space less than two photophore-diameters;
SAO; above VO3-VO, interspace, rarely above VO3 or VO,; [SCO &
only, 1 large; ICO ¢ only, 1-3, sometimes coalesced; GR 4 + 14
(13, 15), total 18 (17, 19) {4 + 15 (14), total 19 (18)}; D 11-12
{11-12}; A 21 {22 (21-23, rarely 20, 24}); P 14-15 16 {15
(14-16)}; max. size 36 mm SL]; n = 5; NSW, Tas, HIMI, Mql,
WA e Protomyctophum (H.) subparallelum (Taning, 1932)
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37122068 Subparallel Lanternfish (3, Nafpaktitis & Nafpaktitis, 1969)

AO 18 (17-19) {18 (17-19)}; Prc,, space more than two

photophore-diameters; SAO, above VO,-VO; interspace,
sometimes closer to VO, than VO, [SCO & only 1 large;
ICO 9 only, 2 (1-3); GR 3 (4) + 14, total 17 (18); {3 (4) + 14
(13-15), total 17 (16-18, rarely 19)}; D 11-12 {11-12 (10,
rarely 13)}; A 24-25 (26) {24-25 (23-26, rarely 27)}; P 14-15
{15 (14)}; max. size 50 mm SL]; n=5; NSW, Tas, HIMI, MI,
WA Protomyctophum (H.) parallelum (Lonnberg, 1905)

37122102 Parallel Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)

Protomyctophum remarks

The DNA study of Denton (2014), based on six
species, recovered a monophyletic clade for this
genus, as well as two moderately supported clades
for the two subgenera. The study of Martin et al.
(2018) did not mention the subgenera, since only
one species was analysed in their study.

We found the characters used by Prokofiev (2004)
to describe two new species (Protomyctophum
mcginnisi and P. kolaevi) to be too variable to
be useful in identifying our material. It has been
suggested that they are junior synonyms of P, bolini
and P. choriodon respectively (Duhamel et al.,
2014) — a synonymy accepted by Eschmeyer’s
Catalog of Fishes, and by FishBase.

P, andriashevi. Circumpolar distribution mainly
in region of APF (40°S-65°S), but with juveniles
found further north to STF in SE Pacific sector off
Australia, and with isolated records via the cold
corridor in SE Atlantic sector (29.50°S, 010.05°E;

34.78°S, 018.02°E; 34.75°S, 018.05°E) (Hulley, in prep.).

P. bolini. Circumpolar distribution between about 70°S-
50°S, with isolated captures north to 42°S; a relationship
with AAIW has been proposed (Hulley, in prep.).

P. choriodon. Recorded at HIMI by Hulley (1990a) (data
between {} in the key above). Some specimens keying out to
this species from south of Tas at 53°S have low counts for A
(17) and AO (12) and need further examination. Generally
circumglobal between SACCF and STF, but extending
northwards to 35°S in Falkland Current off Argentina, and
southwards to South Shetland Islands (Hulley, in prep.).

P. normani. Generally a circumglobal distribution
between SAF and STF (36°S-43°S), with northern extension
to 30°S in Benguela upwelling region (Hulley 1981, Judkins
& Haedrich 2018). Occurs over mid-slope regions at Marion-
Prince Edward, Kerguelen, off Tasmania and above Chatham
Rise (Hulley, in prep.).

Australian specimens of the three species (P. gemmatum,
P. luciferum, P. normani) showed a higher degree of
variability in the form of the caudal organs, particularly
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the SCO, than was noted and figured by Hulley (1981).
For example, in moderate-sized (55-67 mm SL) male
P gemmatum, the SCO is smaller than the ICO. There
is also an overlap of pectoral-fin ray counts, indicating
that differentiating these species in other regions may be
problematic, especially for sexually immature specimens.
A highly variable degree of development of the SCO and
ICO in species including P. gemmatum is possibly linked to
sexual maturity but not strongly correlated with body length.

P. gemmatum. Uncommon species recorded from
between about 58°S and 50°S, with isolated records north
to about 38°S in western South Atlantic and Indian sectors,
and to about 40° in Tasman Sea; generally circumglobal
between APF and STF (Hulley, in prep.).

P. luciferum. Generally a circumglobal distribution
between 34°S and 48°S, where species appears to be limited
by 6°C and 13°C isotherms at 200 m; more common over
mid-slope regions of Tasmania in summer (Hulley, in prep.).

P, parallelum. Circumglobal distribution from just north
of STF to APF with northern extensions to about 32°S in
Australian Bight, and off Chile and west coast of South
Africa (Hulley, in prep.).

P. subparallelum. Mainly distributed in region of STF,

but extending south to APF in south-east Pacific sector, and
north to about 32°S in south-east Atlantic and central Indian
sectors of Southern Ocean. Uncommon species throughout
its distributional range; more abundant in spring-summer
off Tasmania (Hulley, in prep.).

P. tenisoni. Recorded between 38°S-66°S, but
circumglobal distribution as annular band between SAF
and APF, with few records to the north of SAF and to south
of APF; apparent absence between 020°E-050°E and from
080°E-110°E may be a sampling artefact (Hulley, in prep.).

Scopelopsis Brauer, 1906

This genus is unique in the family by having the body,
head, and fin membranes covered with minute secondary
photophores, and the primary photophores indistinct.

The monotypic genus has a Southern Hemisphere
distribution, see Legand (1967); Nafpaktitis and Nafpaktitis
(1969); Moser and Ahlstrom (1972); Wisner (1976); Hulley
(1981, 1986a); Becker (1983); Hoese et al. (2006); Roberts et
al. (2015); Sutton et al. (2020); and Mostarda et al. (2023).
Data from non-Australian specimens in {} are from Roberts
et al. (2015).

Key to the genus Scopelopsis

SCO & only, ICO absent; GR 8 (9, rarely 7) + 16-17,
total 24-25 (rarely 23, 26) {8 + 16-17, total 24-25}; D
22-23 (24) {21-24}; A 24-25 (26) {23-26}; P 10-11 (12)
{10-12}; max. size 95 mm SL; n = 20; QId, LHI, NI, NSW,

Vic, Tas, WA ..o

............ . Scopelopsis multipunctatus Brauer, 1906

37122005 Multispot Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

Scopelopsis remarks

The studies of Denton (2014) and Martin ef al. (2018) both
recovered strong support for a sister relationship with this
genus and Notoscopelus.

S. multipunctatus. Wisner (1976: fig. 208) illustrated
primary photophores, based on a number of fully-scaled
specimens, that included 3 cheek photophores and 3
horizontal Pol. No similar specimens have been found in
Australian collections. Oceanic, mesopelagic, circumglobal
in region of southern Subtropical Front, with northern
extensions to 10°S between 010°W and 005°E (Atlantic
sector). Recorded from just outside CCAMLR boundary
limits in Atlantic sector (47.84°S, 040.01°W).

Symbolophorus Bolin & Wisner,

in Bolin, 1959

Symbolophorus species have the three SAO photophores
almost at right angle: the line SAO, — SAO, is almost
horizontal, with SAO, positioned over VO, (although in
one species, S. rufinus, the SAO, is lower and over VO,).
All scales are cycloid — in contrast to the strongly spinoid
scales of species of the genus Dasyscopelus which also have
SAO, near vertical of VO;; both SCO and ICO organs are
present in some individuals of some species; two species
groups are recognised.

The genus is circumglobal with eight world species, four
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in Australian waters, see Nafpaktitis & Nafpaktitis (1969);  Australian specimens in {} are from Roberts et al. (2015),
Hulley (1981, 1986a, 1990b); Becker (1983); Gago and  except S. rufinus (data from 10 AMS specimens from three
Ricord (2005); Hoese et al. (2006); Roberts ef al. (2015);  localities off northern Papua New Guinea).

Sutton et al. (2020); Mostarda et al. (2023). Data from non-

Key to the genus Symbolophorus

1 AOa level; 0—-1 AOp over anal base; Pol on or slightly anterior
to vertical through anterior margin of adipose fin; PLO nearer to
lateral line than to upper pectoral-fin base; GR slender and lath-
like; no enlarged teeth on palatine or dentary; & SCO usually
5-7 contiguous plates with individual black margins on posterior
half of each, @ ICO usually 2-4 smaller separate patches, just
touching in largest specimens, rarely with slight black margins............ccoeceeverieienienciienn. 2

—— AOa arched; 3 AOp over anal base; Pol 3 or more photophore-
diameters anterior to vertical through anterior margin of adipose
fin; PLO midway between lateral line and upper pectoral-fin
base; GR spatulate; outer row of palatine teeth and inner row of
dentary teeth enlarged in specimens > 35 mm SL; & SCO usually
24 overlapping plates without individual black margins, ¢ ICO
usually 2—4 contiguous patches without black margins (one
species with all @s and some Jd's with both SCO and ICO)..........cccoovveverrieiiieeeeeeecceeeen .3

2 SAOQO, on or slightly behind vertical through VO, and midway
between VLO and SAO, or slightly nearer latter; VLO slightly
anterior to vertical through outer pelvic-fin base; [AO 8 (rarely
7, 9) + S (rarely 4, 6), total 13 (rarely 12, 14) {8-9 (rarely
7) + 5 (rarely 4, 6)}; GR 5 (6, rarely 7) + 15-16 (14-17),
total 20-23 (19, rarely 24) {5-6 + 14-15, total 19-21}; D 15
(rarely 16) {14-15}; A 20-21 (19) {20-21}; P 14-15 (16,
rarely 13) {14—15}; max. size 86 mm SL]; n= 14 ; Qld, NSW,
Vic, WA, Chl . oo Symbolophorus evermanni (Gilbert, 1905)

37122059 Evermann’s Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)

——  SAO, on or slightly before, rarely slightly behind, vertical of
VO, and much nearer SAO, than VLO; VLO on or posterior
to vertical through outer pelvic-fin base ; [AO 8 + 5 (6), total
13 (14) {8 (rarely 9) + 5 (rarely 4, 6), total 13 (rarely 12,
14)}; GR 6 (5) + 16 (15), total 22 (20) {6 (7) + 16 (17-18),
total 22 (23, rarely 24, 25)}; D 15 (14) {15 (rarely 14)}; A
20-21 {20-21}; P 16 {16 (14-15)}; max. size 94 mm SL];
N=3; QId oo . Symbolophorus rufinus (Taning, 1928)
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37122142 Rufous Lanternfish (&, Nafpaktitis & Nafpaktitis, 1969)

3 GR 5 + 14 (15, rarely 13), total 19 (20, rarely 18) {4-5 + 14-15
(rarely 12, 13), total 16-20}; black pigment on pectoral, pelvic,
and caudal-fins limited to small, widely-spaced spots, no dense
patches; [AO 8 (7-9, rarely 6) + 8 (7-9), total 16 (15-17)
{7-9 + 7-9 (rarely 6, 10)}; & > 60 mm SL SCO 1-2 (rarely 3)
coalesced plates, ICO 0 (1-2, rarely 3) small oval separate to
partially coalesced plates), most with SCO larger than ICO; @ >
60 mm SL SCO 2 (1, rarely 3) coalesced plate, ICO 2-3 (rarely
4) partially coalesced plates, most with ICO larger than SCO; D
14 (13) {13-15}; A 21-22 (rarely 23) {20-23}; P 13 (12-14)
{12—-14}; max. size 116 mm SL]; n = 50; LHI, NI, NSW, Vic,
Tas, SA, WA e Symbolophorus barnardi (Taning, 1932)

37122007 Barnard’s Lanternfish (&, Nafpaktitis, 1973)

——  GR 6 (rarely 7) + 16-17, total 22-23 {6 (rarely 5, 7) +
15-17 (rarely 18), total 20-25}; patches of black pigment
on pectoral-fin, pelvic-fin base and caudal-fin tips; [AO 8 (9,
rarely 7) + 67, total 14—15 (rarely 16) {7-9 + 6-7}; mature
4 > 65 mm SL SCO 1-3 partially to fully coalesced plates,
ICO 0, @ > 65 mm SL SCO 0, ICO 24 separate to partially
coalesced plates; D 14 (15) {12-13}; A 21-22 (rarely 20, 23)
{20-21}; P 13—14 {13}; max. size 157 mm SL]; n = 19; NSW,
Vic, Tas, ML ... oo Symbolophorus boops (Richardson, 1845)
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37122103 Spotfin Lanternfish (4, LM)

Symbolophorus remarks

Preliminary unpublished work based on DNA sequences
indicates population variation is discernable from different
regions of the western Pacific. These have yet to be correlated
with morphologic differences (Poulsen, pers. com., April
2015).

8. barnardi. Oceanic, mesopelagic, circumglobal in South
Atlantic (27°—45°S); South Indian (37°S—45°S); off west,
south and east Australia and New Zealand (32°-43°S); and
off Chile (25°-33°S).

S. boops. Oceanic, mesopelagic, circumglobal in
temperate waters (30°-52°S), with northern extension to
18°S in eastern South Atlantic.

S. evermanni. Two AMS specimens 75-86 mm taken
from Coral Sea tuna stomachs in Feb 1996, not part of
breeding aggregation.

S. rufinus. New record for Queensland and Australia
based on 3 AMS specimens 19-30 mm SL from off Cape
York (12.65°S, 15.13°E). It should be noted that although
two diagnostic features are included in the key above, they
are both based on the different position of only the SAO,.
No large specimens of this species from the Coral Sea have

been seen by us, and small specimens of this species and
S. evermanni have been taken in the same Coral Sea trawl.
Further work is suggested.

Taaningichthys Bolin, 1959

One of only two genera (with Lampadena) with SCO and
ICO present in both sexes as a single, large, translucent
organs without divisions and usually bordered by heavy black
pigment; eye very large, with white crescent on posterior
half of iris; Dn absent, Vn very small and poorly defined;
photophores present or absent, if present, only one SAO;
lateral line poorly defined or absent.

The genus has a circumglobal distribution with three
world species, two in Australian waters, see Nafpaktitis and
Nafpaktitis (1969); Davy (1972); Wisner (1976); Nafpaktitis
et al. (1977); Hulley (1981, 1984, 1986a, 1990a, 1990b);
Becker (1983); Hoese et al. (2006); Roberts et al. (2015);
Hulley & Paxton (2016); Sutton et al. (2020); and Mostarda
et al. (2023). Data from non-Australian specimens in {} are
from Nafpaktitis et al. (1977).

Key to the genus Taaningichthys

1 VO 4 {3-5}; AO 2-3 + 1-2, total 3-5 {1-4 + 1-2, total 2-5};
Pol well posterior to adipose-fin base; Prc,—Prc, interspace equal
to or less than one photophore-diameter; enlarged, broad based,
posteriorly hooked teeth absent on dentaries near symphysis; GR
3+7-9,total 1012, {3 (2-4) +8-9 (6-10), total 11-12 (9-14)};
P 12-13 {12-14}; [D 12-13 (14) {12-13 (11-14)}; A 12-14
{13 (12-14)}; max. size 80 mm SL]; n =4; Qld, LHI, NI, NSW,

Tas, Vic, COl ..ooooviiiiiiiiiiiiiee e

........ .Taaningichthys bathyphilus (Taning, 1928)
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37122069 Deepwater Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

VO 9 (10) {8-10}; AO 6-7 + 4—6, total 11-12 (13){5-7 +

4-6, total 9—-13}; Pol on or anterior to vertical through
adipose-fin origin; Prc—Prc, interspace equal to or more
than two photophore-diameters; 1 or more enlarged,
broad based, posteriorly hooked teeth present on dentaries
near symphysis; GR 4 + 12-13, total 16—-17 {4-5 + 12
(11-14), total 16-17 (15-18)}; P 16-17 {15-17}, [D 11-13
{11-13}; A 12-14 {12-13 (11-14)}]; max. size 65 mm SL;

N=5NSW ...,

37122143 Waistcoat Lanternfish (Nafpaktitis, 1973)

Taaningichthys remarks

The DNA study of Denton (2014) presented Taaningichthys
as embedded within the genus Lampadena. Until more
species of the latter genus have been sequenced, no changes
in taxonomy are considered.

These species, especially 7. bathyphilus, have a soft body
that is usually trawl damaged, so that complete photophore
counts are often hard to make.

Triphoturus Fraser-Brunner, 1949

Triphoturus species are distinguished by three Prc

Lo 00 00 o o 0y,

.............. Taaningichthys minimus (Taning, 1928)

00 o
o ©

photophores which are continuous with AOp; the last is
one photophore diameter above lateral line. There are five
VO photophores with the VO, elevated above level of, and
anterior to, VO,; SCO and ICO are present in both sexes.
The genus has an Indo-Pacific distribution with two
or more world species (see remarks), one recorded from
Australian waters, see Nafpaktitis and Nafpaktitis (1969);
Wisner (1976); Becker (1983); Hulley (1986a; 1986b);
Rodriguez-Grafia et al. (2004); Hoese et al. (2006); Evseenko
(2006, 2008); Roberts et al. (2015); Rodriguez et al. (2016);
Sutton et al. (2020); and Mostarda et al. (2023). Data from
non-Australian specimens in {} are from the above sources.

Key to the genus Triphoturus

AO 5-6 + 5-6, total 11-12 (10) {5-6 (rarely 7) + 5-6,
total 11-12 (rarely 10, 13)}; SCO 3 {3-5}, ICO 4 {4-5};
GR 3 + 9 (8), total 12 (11) {3 (rarely 4) + 9-10), total
12-14}; D 13-15 {13-15 (rarely 16)}; A 16-18 {16-18};
P 8 {8-9}; max. size 40 mm SL]; n = 5; QId, LHI, NSW,

Vic, WA, Col .. oo,

.................. Triphoturus nigrescens (Brauer, 1904)
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37122071 Vagabond Lanternfish (Nafpaktitis & Nafpaktitis, 1969)

Triphoturus remarks

T. nigrescens. Hulley (1986b) revised the genus and
recognized only the eastern Pacific 7. mexicanus and one
species in all other waters. Evseenko (2006, 2008) questioned
this on the basis of larval characters, indicating two eastern
Pacific species and possibly two in other waters. DNA
sequencing by Rodriguez-Graiia et al. (2004) has supported
separate species status for 7. mexicanus (North America) and
T. oculeus (Central-South America), as does the caudal-fin
anatomy (Rodriguez et al. (2016).
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