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ABSTRACT

Gibbs, Robert H,, Jr., Thomas A. Clarke, and Janet R. Gomon. Taxonomy
and Distribution of the Stomioid Fish Genus Eustomias (Melanostomiidae), I:
Subgenus Nominostomias. Smithsonian Contributions to Zoology, number 380, 139
pages, 44 figures, 13 tables, 1983.—Nine subgenera of Eustomias are recognized
tentatively and diagnostic characters are given for each. Nominostomias is
redefined and restricted to species having 3 pectoral rays, a slender barbel
stem without branches and with little or no external pigment or row of dark
spots, 1 or 2 terminal bulbs, no wide ventral body groove posterior to the
pectoral-fin bases, high numbers of serial photophores and vertebrae (69-80
IC, 63-73 vertebrae), and no paired photophores in the lateral series.

Thirty-eight species of Nominostomtas are recognized, primarily on the basis
of barbel structure. A key and tables of diagnostic characters for all species
supplement descriptions, synonymies, graphs of barbel and postorbital-organ
dimensions, and illustrations of barbels. Eight currently accepted species are
recognized: E. longibarba, bibulbosus, melanostigma, patulus, bulbornatus, gibbsi,
vitiazi, and multifilis. Five species are resurrected from synonymy: E. mucraster,
arborifer, bituberatus, bimargaritatus, and melanonema. Twenty-five species are
described as new: E. austratlanticus, bibulboides, orientalis, australensis, bituberoides,
inconstans, appositus, deofamiliaris, grandibulbus, crossotus, bimargaritoides, melanostig-
motdes, medusa, bertelseni, suluensis, posti, kreffti, teuthidopsis, cirritus, cancriensis,
pacificus, spherulifer, curtatus, perplexus, and mesostenus.

Thirteen species of Nominostomias occur only in the Atlantic, 3 only in the
Indian Ocean, 1 only in the Sulu Sea, and 17 only in the Pacific. One species
is found in the Atlantic and Indo-West Pacific and 3 in both the Indian and
Pacific oceans. There are no bipolar subtropical species in the Atlantic,
perhaps 3 in the Pacific. The paucity of species known from more than 1
ocean and the rarity of overlap in species ranges are noteworthy.
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Taxonomy and Distribution
of the Stomioid Fish Genus
Eustomias (Melanostomiidae), I:
Subgenus Nominostomias

Robert H. Gibbs, Jr.,
Thomas A. Clarke, and Janet R. Gomon

Introduction

The mesopelagic predatory genus Eustomias is
the most speciose of the numerous stomioid gen-
era. The species occur in tropical and subtropical
waters of all oceans, and all appear to undertake
diel vertical migrations between depths greater
than 300-400 m during the day and shallower
than 200-250 m at night. Like other members of
the family Melanostomiidae, they are black, elon-
gate fishes with large fangs, serial photophores
and other luminescent organs, chin barbels, and
dorsal and anal fins placed very close to the
caudal fin. Eustornias is distinguished from all
other melanostomiids by a protrusible upper jaw,
an anal-fin base that is about twice as long as the
dorsal-fin base and has its origin well forward of
that of the dorsal, a notochord that forms a
pronounced U-shaped or reclining S-shaped bend
behind the head, and the first 6 or 7 vertebrae
represented by only incomplete parts.

Within the genus, there is little variation in

Robert H. Gibbs, [Jr., and Janet R. Gomon, Division of Fishes,
Department of Vertebrate Zoology, National Museum of Natural
Hustory, Smithsonian Institution, Washington, D.C. 20560. Thomas
A. Clarke, Hawati Institute of Marine Biology, Untversity of Hawaii,
P.O. Box 1346, Kaneohe, Hawaii 96744.

body morphology and most meristic characters;
most species have been distinguished primarily
by barbel characters. Even as late as 1971 (John-
son and Rosenblatt), most species were known
only from a few specimens, and there was little
basis to assess the range of variation in barbel
characters within or between species. Before the
revision by Beebe and Crane (1939), nearly every
variation in barbel structure was the basis for
specific or subspecific recognition. Beebe and
Crane and, subsequently, Morrow and Gibbs
(1964) were conservative and relegated many
nominal species to synonymy on the basis of
supposed intraspecific variability or sexual di-
morphism in barbel structure. Consequently,
while Regan and Trewavas (1930) recognized 52
species, Morrow and Gibbs (1964) recognized
only 38, despite description of 8 new nominal
species between 1930 and 1964.

Prior to 1964, all except 2 original descriptions
of Eustomias species were based on Atlantic spec-
imens. Since then, several new forms, most of
them obviously different from known species,
have been described, and others of uncertain
status have been reported—almost all from the
Indian and Pacific oceans (Johnson and Rosen-
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blatt, 1971; Gibbs, 1971; Gibbs and Craddock,
1973; Parin and Pokhilskaya, 1974, 1978b; Parin,
1978). Still, only a half-dozen species have been
represented by numbers of specimens sufficient to
address adequately the problems of variability in
barbel characters and, therefore, the validity of
all but a few species.

We have examined several thousands of speci-
mens of Eustomias from both older and recent
collections. The most important of these collec-
tions, because they provided large enough sam-
ples of many species to demonstrate the consistent
elements of barbel structure, are the extensive
Atlantic collections made with a large trawl by
the German Institut fur Seefischerei under the
leadership of G. Krefft and intensive collections
from near Hawaii by Clarke and near Bermuda
by Gibbs and associates made with smaller gear.
Other surveys, notably the Dana circumglobal
expedition of 1928-1930 (Jespersen and Taning,
1934) and those of the Woods Hole Oceano-
graphic Institution in the Atlantic (Backus and
Craddock, 1977), the U.S. National Marine Fish-
eries Service in the central Pacific (e.g., King and
Iversen, 1962), and the Institute of Oceanology
of Akademia Nauk USSR in the Pacific, Indian,
and Atlantic oceans, have provided significant
materials and geographic coverage.

There are now sufficient specimens for many
species to show clearly that there is little or no
sexual dimorphism in the barbel of most and
that, once the basic morphological features of the
barbel are established at the end of metamorpho-
sis, the species are recognizable at all sizes, even
though allometric growth may change the size or
length of some parts relative to others. Geograph-
ical variation remains to be assessed for many
species, but such variation was either slight and
questionable (e.g., E. melanostigma) or not appar-
ent (e.g., E. bulbornatus) in most species treated in
this study. We conclude that early investigators
were indeed mostly correct in assigning to full
specific status forms distinguished by minor dif-
ferences in the barbel, and that, including many
undescribed forms, the number of valid species in
the genus is at least 100.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

In order to present our results progressively but
coherently, we have separated the species of Eus-
tomias into groups that we recognize as subgenera
and that we hope are monophyletic. The species
in a subgenus have common general features of
the barbel and also tend to share similar and
often distinct ranges in meristic and some other
characters. Some species, however, show no con-
vincing association with any others, and a few
have features of more than 1 group. Our tentative
scheme of subgenera is modified from that of
Regan and Trewavas (1930) and is given in a
following section. Considerably more work will
be necessary before this scheme can be examined
in a phylogenetic context.

In this paper, we consider the species of the
redefined subgenus Nominostomias. We continue to
recognize 8 species that were considered valid by
Morrow and Gibbs (1964) or described subse-
quently, restore to species status 5 forms previ-
ously relegated to the synonymies of these 8, and
describe 25 new species.

ABBreviaTIONs.—The following abbreviations
are used to designate institutions and collections
cited:

AMNH American Museum of Natural History, New
York

AMS Australian Museum, Sydney

BMNH British Museum (Natural History), London

BOC Bingham Oceanographic Collection, Peabody
Museum, Yale University, New Haven

BPBM Bernice P. Bishop Museum, Honolulu

FMNH Field Museum of Natural History, Chicago

HIMB Hawaii Institute of Marine Biology, Kaneohe

IOAN Institut Okeanologii im. P.P. Shirshova, Aka-
demia Nauk SSSR, Moscow

108 Institute of Oceanographic Sciences, Wormley

ISH Institut fir Seefischerei, Hamburg

MCZ Museum of Comparative Zoology, Harvard
University, Cambridge

NMFS National Marine Fisheries Service, Honolulu

ORSTOM  Office de la Recherche Scientifique et Tech-
nique Outre Mer, Noumea

SIO Scripps Institution of Oceanography, La Jolla

SUF Shimonoseki University of Fisheries, Shimo-
noseki

UMML Rosenstiel School of Marine and Atmospheric
Sciences, University of Miami

USNM collections of the former United States Na-
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tional Museum, deposited in the National Mu-
seum of Natural History, Smithsonian Insti-
tution, Washington, D.C.

VIMS Virginia Institute of Marine Sciences, Glouces-
ter Point

WHOI Woods Hole Oceanographic Institution

ZMUC Zoological Museum, University of Copen-

hagen

Abbreviations used in descriptive sections are
as follows: D = dorsal-fin rays, A = anal-fin rays,
P1 = pectoral-fin rays, P2 = pelvic-fin rays. See
Figure 1 for subdivisions of photophore rows (OC,
OA, OV, VAL, IC, IA, IP, PV, VAV, AC).

In “Material Examined” sections, ? = unsexed
specimen; measurements in parentheses following
specimen numbers = SL in mm; mw = meters of
wire; and universal time spans, when given, in-
dicate the starting and ending of sampling times.

ACKNOWLEDGMENTS.—We are greatly indebted
to our colleagues at each of the institutions listed
above for the loan and exchange of specimens, for
information concerning specimens, and for cour-
tesies provided us during visits to study their
collections. Special thanks are due to G. Krefft
and A. Post of ISH and to P. David, P. Herring,
and J. Badcock of IOS for opportunities to par-
ticipate in research cruises aboard Walther Herwig,
Anton Dohm, and Discovery.

Figures 1, 2, 5ab.e,f,h, 10ab, 11, 12bc,e, 18,
20a, 27b-f, 28, 31, and 32 were drawn by Penelope
Kay Hollingsworth. The remaining barbel illus-
trations were done by Gomon. Kenneth J. Mc-
Cormick aided in preparation of computer-gen-
erated distribution maps and in modifying com-
puter programs that we used. Michael R. Car-
penter and Klaus Ruetzler aided us in preparing
microphotographs.

Various drafts of the manuscript were prepared
by Jean J. Smith, Carole Johnson, and Frigga K.
Gibbs.

We thank Daniel M. Cohen, Robert Karl John-
son, and Victor G. Springer for their critical
comments on preliminary and penultimate drafts
of the manuscript.

In addition to direct support from our home
institutions, we have received support that has
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benefited this study from the National Science
Foundation (RHG, TAC), Navy Undersea Sys-
tems Center (RHG), Smithsonian Research
Foundation (RHG) and Fluid Research Fund
(RHG, JRG).

Methods

The counts, measurements, and other obser-
vations used in this study have been made over a
span of almost 20 years and have been made by
all three of us on different specimens. This intro-
duces the possibility of inter-observer bias.

There is little reason to suspect observer bias in
the recording of meristic data, but some counts
may be affected slightly by the condition of the
specimen. In the dorsal and anal fins a very short
anterior ray is sometimes present and might be
missed in a damaged specimen. The last 2 rays of
each fin were counted as one; the external bases
of these were sometimes well separated, some-
times contiguous, and if the last element was both
very thin and contiguous, it could have been
overlooked. There is no ambiguity in pectoral or
pelvic rays, except in metamorphosing juveniles,
which often have, in addition to the primary rays
that are retained in adults, 1-3 additional very
short pectoral rays that are not visible externally
in larger specimens. Only in the smallest speci-
mens, in which the primary rays are short and
the barbel characters undeveloped, do the addi-
tional rays cause confusion. Photophores were
counted according to the scheme in Figure 1. The
subdivisions of the ventral and lateral series are
not distinct, so that the photophores at the end of
one subdivision (IP, PV, OV) and the beginning
of the next (VAV, VAL) may be misjudged if the
loose skin is pulled in one direction or the other.
The total count for the series (OA or IA) is not
affected by this discrepancy. Vertebral counts
were made from radiographs. In all species the
notochord behind the cranium forms a bend that
may be either U-shaped or reclining-S-shaped
and that, except in E. obscurus, has only a single
ossified centrum on its anterior limb as well as
free neural-arch and haemal-arch elements (Re-
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I7 POSTORBITAL ORGAN

PROXIMAL BULB

DISTANCE BETWEEN BULBS

FILAMENT LENGTH

Ficure 1.—Lateral view of Eustomias austratl

cus showing photophore rows and their subdi-

visions, barbel structures, and postorbital organ.

gan and Trewavas, 1930:45, fig. 17; 47, fig. 18;
Morrow and Gibbs, 1964:379, fig. 100). Our ver-
tebral counts were of the continuous series that
begins after the notochordal bend, including a
sometimes partially ossified anterior centrum and
the terminal urostylar centrum.

In counting premaxillary and mandibular
teeth, we have attempted to exclude replacement
teeth and to include missing teeth. These are not
always easy to determine, and some counts are
doubtless off by 1 or 2 in either direction. We did
not routinely count maxillary teeth, but our ob-
servations indicate that new serra-like teeth are
added continuously at the posterior end. We have
examined the numbers, sizes, and positions of
fixed and depressible teeth in both jaws, but we
were impressed with the variability of these and
could not always be certain whether a given tooth
was fixed, depressible, or a replacement. We have
described these characteristics only for holotypes

of new species. A thorough study of tooth place-
ment patterns and tooth development might re-
veal species differences that we did not discern.
The dorsal series of paired spots, 1 of each pair
on each side of the middorsal line, are associated
with the muscles and remain when the skin is
removed. Except in the darkest specimens, the
spots can be discerned when the loose skin is
moved back and forth, albeit sometimes with
difficulty. The spots are variable in their devel-
opment and may be large and very dark or may
appear as weakly pigmented areas in the predict-
able location of a spot as judged by the usual
spacing. Some species apparently lack these spots
normally (Regan and Trewavas, 1930; Parin and
Pokhilskaya, 1974). Spots on the caudal peduncle
are highly variable in form and position and
appear to be invariably present in some species,
absent in some, and variably present or absent in
others. These spots are much smaller than any of
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the others and may be developed unilaterally or
bilaterally. Usually, at least a few well-developed
spots can be discerned on any specimen, but
occasionally none are obvious.

A previously unnoticed character is exempli-
fied by E. pacificus, which has, about midway
along the anterior margin of the fleshy orbit, a
well-developed, slender pedicel extending over
the eyeball and bearing a small, white putative
photophore on its tip (Figure 2a). Such a pedicel
is found also in E. obscurus. In E. gibbsi, there is a
noticeable, but much shorter, extension of the
orbital margin (Figure 24). All other species of
Nominostomias have either no modification of the
orbital margin or, at most, a slightly concave
hump at the location of the putative photophore
(Figure 2¢). The photophore is present in all
Nominostomias species, although not easily distin-
guished from other orbital photophores. Thus,
among Nominostomias, E. pacificus is readily iden-
tified by this character, even without its barbel.
Species of other subgenera have not yet been
checked thoroughly for the presence of the partic-
ular photophore or of a pedicel.

Standard length (SL), 17 body dimensions, and
5 barbel dimensions were measured, where pos-
sible, on specimens chosen to represent the size
range of all species, using needle-point dial cali-
pers. Measurements used to define species (bar-
bel, postorbital organ) were made on most avail-
able specimens. Almost all measurements are af-

L Amm
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fected by the condition of the specimen and the
degree of stretching or squeezing applied by the
observer to straighten or otherwise orient the
specimen. The resulting imprecision is probably
greater than any error due to between-observer
differences. The maximum difference in stan-
dard-length measurements in the few remeasured
specimens was about 7%. In very small structures,
such as barbel bulbs, the error may be even
higher.

Scatter diagrams of size-on-size and ratio-on-
size were computer-generated for each character
and the species compared by overlaying the dia-
grams.

Body dimensions were measured as follows.

Predorsal, preanal, and prepelvic lengths: tip of snout to
dorsal-fin origin, anal-fin origin, and pelvic insertion.

Head length: tip of upper jaw to posteriormost part of
fleshy operculum.

Snout length: tip of upper jaw to anteriormost margin of
fleshy orbit.

Fleshy-orbit length: anterior margin to posterior margin of
the circular opening in the skin that forms the opening
over the eyeball.

Postorbital-organ length: %he longest dimension of the bul-
bous part of the organ; not restricted to the pale portion,
and not including parts of the pocket that surround the
bulb.

Lower-jaw length: anterior tip of mandible to its posterior-
most angle.

Upper-jaw length: tip of upper jaw to posteriormost
rounded edge of maxilla.

{mm

FiGure 2.—Anterior part of left eye showing relative development of pedicel on mid-anterior
border: a, Eustomias pacificus, long pedicel; b, E. gibbsi, short pedicel; ¢, E. bibulbosus, low hump.






