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PREPARATION OF THIS DOCUMENT

This document was prepared under the FAO Fisheries Department Regular Programme in the Marine
Resources Service of the Fishery Resources and Environment Division. It is the fifteenth worldwide species
catalogue in the FAO Fisheries Synopsis series.

The authors are two of the world’s foremost authorities on the taxonomy of species of the Gempylidae and
Trichiuridae. They have published numerous scientific articles on these fishes. This work is based on an
extensive review of the literature and the authors have examined specimens, including most of the type material,
from the major museums of the world. In addition, they have looked at fresh specimens during research cruises
and from markets at localities around the world. Their work is part of an on-going revision of the systematics
of these two closely related groups. They both have considerable taxonomic experience in each group and
have worked nearly equally on each family depending on which genera they are most familiar with.

Commercial catch statistics are not extensive for these fishes, because their exploitation is mostly by
small-scale fisheries and also because they are difficult to identify. Consequently, little is known about the
biology of these fishes. This catalogue is timely therefore, as a compilation of what is known about these fishes,
in order to serve as a stimulus for gathering more information and to improve the knowledge-base from which
to manage them as a resource.

The illustrations were either supplied or drawn by the authors or were redrawn (and modified) at FAO from the
literature or from the authors’ sketches under the supervision of the editors.

English FAO fish names, were established in consultation with J.S. Nelson, University of Alberta, Edmonton
(Chairman, Committee on Common Names of Fishes, American Fisheries Society and American Society of
Ichthyologists and Herpetologists). Official French names were created in consultation with J.-C. Quero, Institut
Frangais de Recherche pour I'Exploitation de la Mer, 'Houmeau. Spanish FAO names were adapted from the
literature or translated from the English FAO names with the help of G. Burgos, Instituto Nacional de
Investigacion y Desarollo Pesquero, Argentina.

Technical Editors: K.E. Carpenter, A.-L. Agnalt, and C. Sommer, FAO, Rome.
lllustrators: P. Lastrico, FAO, Rome, and I. Nakamura, Kyoto University, Japan.

Page composition and indexing: G. Sciarappa-Demuro, M. Kautenberger-Longo, and A. Bogusch, FAO,
Rome.

Nakamura, I. and N. V. Parin

FAO species catalogue. VVol. 15. Snake mackerels and cutlassfishes of the world (Families
Gempylidae and Trichiuridae). An annotated and illustrated catalogue of the snake
mackerels, snoeks, escolars, gemfishes, sackfishes, domine, oilfish,cutlassfishes,
scabbardfishes, hairtails, and frostfishes known to date.

FAO Fisheries Synopis. No. 125, Vol. 15. 1993. 136 p., 200 figs.
ABSTRACT

This is the fifteenth issue in the FAO series of world-wide annotated and illustrated
catalogues of the groups of marine organisms that enter marine fisheries. This volume
covers 23 species in 16 genera of gempylids (snake mackerels, snoeks, escolars,
gemfishes, domine, oilfishes) and 32 species in 9 genera of trichiurids (cutlassfishes,
scabbardfishes, hairtails, and frostfishes). It includes an introductory section with general
remarks on habitat, biology, fisheries, systematics, zoogeography and problems of
identification, a glossary of technical terms, illustrated keys to genera and species,
including regional keys, detailed accounts of species, and a table of species by major
fishing area. Species accounts include illustrations, scientific and vernacular names,
references to scientific names, information on habitat, biology and fisheries, and a
distribution map. The work is fully indexed and there is an extensive reference to
pertinent literature.
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Snake Mackerels and Cutlassfishes ofthe World

1. INTRODUCTION

his catalogue covers all of the presently known
T species of trichiuroid fishes, which includes 23

species of snake mackerels, snoeks, gem-
fishes, sackfishes, escolars, the oilfish and the
domine (Gempylidae) and 32 species of cutlass-
fishes, hairtails, scabbardiishes and frostfishes
(Trichiuridae) (Fig. 1). It is not a definitive work on
the classification, biology and exploitation of the tri-
chiuroid fishes, since many taxonomic problems
remain and much of their biology is still unknown. It
is intended as a review of what is known, and as an
illustrated guide that can serve as a basis for future
work.

A comprehensive review specifically for trichi-
uroid fishes has never been attempted. There are
a number of recent revisions at the regional or
family level (e.g.,Matsubara and Iwai, 1952;
Tucker, 1956; Parin and Becker, 1972) but none on
a global basis. The present work is based on
recent extensive examination of specimens in mu-
seums and in the field by both authors, and is part
of an on-going effort to revise both groups.

To avoid excessive literature citations, we con-
centrate on publications of specific relevance to
the biology and fisheries of the species in ques-
tion. Other important papers on systematics,
anatomy, and distribution, as well as more general
aspects of biology and fisheries, though omitted
in the text, have been included in the bibliography.

1.1 Habitat and Biology

Trichiuroid fishes are voracious carnivores dis-
tributed chiefly in tropical and temperate seas at
50 to 1 500 (rarely 2 000) m depth.

Species of the Gempylidae are adapted to
mesopelagic, benthopelagic, or pelagic life and
most of them typically swim fast in pursuit of prey,
but some species Of Diplospinus and Paradiplo-
spinus move slowly or drift while waiting to ambush
prey. Species of the Trichiuridae are well adapted
to benthopelagic life and typically catch prey by
waiting in ambush.
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Fig. 1 Structure of the Linnean classification of the suborder Scombroidei (the families Sphyraenidae and
Scombrolabracidae have also variously been included in the Scombroidei but are omitted here pending further
clarification; see Collette et al., 1984, and Johnson, 1986). An alternative classification was given by Nakamura
(1985) in which the billflshes (Istiophoridae and Xiphiidae) were placed in a separate suborder, the Xiphioidei
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Fig. 2 Cumulative commercial landings of Gempylidae and Trichiuridae from 1974 to 1990
(from FAO, 1978,1980,1982,1992)

1.2 Fisheries

Landings of snake mackerels and cutlassfishes
have contributed substantially to fisheries. In
1990, there was a total catch of 942 663 t reported
globally and the catch appears to have been ap-
proximately stable for the last 10 years (Fig. 2)
from a minimum of 805191 to a maximum of
956 640 t (FAO, 1992). This is likely to be an
underestimate since many species are not re-
ported, and much of the catch of trichiuroid fishes
occurs in small scale fisheries and as bycatch that
may go unreported. Trichiuridae contributed be-
tween 87 and 93% of the total catch of both

trichiurid arid gempylid fishes in the period 1974 to
1990 (Fig. 2)

The exploitation of trichiuroid fishes varies
widely among species and throughout their range
(Fig. 3). They are caught by trawls, coastal set
nets, shore seines and various types of angling
gear. Trichiurus lepturus is the most important
trichiuroid fish in fisheries (Table 1). Thyrsites atun
is the second most important commercial species
(Table 2), and also an important fish for sport
fishing in South Africa. Other species such as
Lepidopus caudatus and Rexea solandri are ex-
ploited on a smaller scale (Tables 3 and 4).
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Fig. 3 Main fishing grounds for gempylids and trichiurids



Snake Mackerels and Cutlassfishes of the World

Table 1
Catch in metric tons of Trichiurus Lepturus by country and year (from FAO, 1978,1980,1982,1992)

Year China Korean Republic USSR Japan Total™

1973 ? 124 200 24 500 41 600 251 307F
1974 ? 66 391 40 710 39 262 292 296F
1975 ? 120 078 22 152 32 423 214 375F
1976 ? 75 555 33414 30 563 188 237F
1977 392 515 72 032 42 530 28 035 596 733F
1978 387 164 86 065 24 090 28 085 574 470F
1979 437 206 120 723 21 174 30 518 647 815F
1980 473 315 119 980 54 467 37 805 748 716F
1981 499 012 147 677 9 415 35 097 751 486F
1982 493 373 121 960 66 838 35 948 785 643F
1983 451 772 152 633 54 494 34 851 735 415F
1984 450 030 145 413 24 570 33 602 693 448F
1985 458 723 127 608 48 190 32 037 710 344F
1986 406 403 107 561 85 261 30 195 673 920F
1987 393 606 113 446 72 339 31 883 650 222F
1988 365 730 104 392 68 376 30 912 617 616F
1989 416 202 102 399 68 114 29 806 682 818F
1990 497 733 99 460F 80 626 31 506 752 711F

*_ all other countries also included; F - FAO estimate from available sources of information

Table 2
Catch in metric tons of Thyrsites atun by country and year (from FAO, 1978,1980,1982,1992)
Year New Zealand South Africa USSR Australia Japan Total*
1973 2 800 600 ? 900 10 600 22 200
1974 3 375 9 721 ? 708 18 252 32 324
1975 2 503 10 619 - 807 10 568 28 124
1976 3 673 16 273 - 183 10 344 33 050
1977 4 697 18 724 - 84 34 379 59 248
1978 5197 17 162 67 568 299 10 227 100 996
1979 6 970 11 676 18 700 177 5 802 44 669
1980 8 803 17 832 34 510 121 9 463 74 725
1981 22 392 14 454 10 062 199 14 549 63 104
1982 20 290 13 077 21 951 151 7 834 64 510
1983 21 578 9 135 60 907 173 8 668 101 548
1984 21 996 10 220 27 192 375 8 763 68 978
1985 17 340 11 269 27 091 395F - 57 699F
1986 18 019 11 281 22 299 556F - 54 258F
1987 27 024 14 504 3 963 710F 9 002 64 334F
1988 23 691 21 225 8 948 745F 5 989 63 065F
1989 20 498 16 485 12 960 397F 5 707 61 497F
1990 24 470 20 844 1 341 792F 4 502 54 445F

* - all other countries also included; F - FAO estimate from available sources of information
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Table 3
Catch in metric tons of Lepidopus caudatus by country and year (from FAO, 1978,1980,1982, 1992)

Year South Africa Portugal New Zealand Total*

1973 ? 7 500 - 7 500
1974 ? 5 025 - 5 379
1975 ? 5 610 - 5 736
1976 ? 5 739 - 6 149
1977 ? 9 060 1 22 884
1978 ? 7 467 6 9 152
1979 127 4 555 5 4 770
1980 154 5 938 2 6 095
1981 620 5 935 1 6 556
1982 400 5 49 3 6 021
1983 608 6 864 1 213 8 710
1984 943 7 369 669 9 029
1985 1 312 6 266 967 8 548
1986 1 839 4 537 1 322 7 839
1987 3 201 7 336 1 304 11 846
1988 3 700 5 339 2 816 11 928
1989 9 439 5 491 1 562 16 615
1990 14 610 4 569 2 406 21 748

* _ all other countries also included

Table 4

Catch in metric tons of Rexea solandri by country
and year (from FAO, 1978,1980,1982,1992)

Year Australia New Zealand Total*
1974 496 - 496
1975 655 - 655
1976 747 - 747
1977 2112 - 2 112
1978 2383 - 2383
1979 4542 423 4965
1960 3806 1035 4 841
1981 4750 3 006 7756
1982 3919 3822 7741
1983 3046 3416 6462
1984 2796 5 336 8132
1985 2946 5429F 8375F
1986 4151 5208F 9359F
1987 5300 4099F 9399F
1988 5562 4935F 1097F
1989 4648 4035F 8691F
1990 5 912 4339F 10251F

* - all other countries also included
F - FAO estimate from available sources of information

1.3 Systematics and Zoogeography

Most authors (e.g., Nelson, 1984; Eschmeyer,
1990) recognize that the gempylids and trichiurids
are closely related within the perciform suborder
Scombroidei. They are here included in the super-
family Trichiuroidae which includes 25 genera and
approximately 55 species (Table 5, Fig. 1). Also
included in the suborder Scombroidei is the super-
family Scombroidea or tuna-like fishes (with one
family, the Scombridae composed of 15 genera
and 49 species, as reviewed in the FAO catalogue
by Collette and Nauen, 1983) and the superfamily
Xiphioidea or billfishes (with the families Xiphiidae
and Istiophoridae as reviewed in the FAO Cata-
logue by Nakamura, 1985). However, Nakamura
(1985) presented the billfishes as a separate sub-
order and offered evidence (Nakamura, 1989a,b)
that they constitute a different “natural group” from
scombroids and trichiuroids (Fig. 4). He hypothe-
sized that the ancestors of trichiuroids were
mesopelagic fishes that gave rise to mesopelagic
gempylids which radiated into both benthic trichi-
urids and epipelagic tunas. An alternative view
was presented by Parin (1988), who suggested
that the common ancestors of trichiuroids were
benthopelagic neritic forms that gave rise to both
benthic trichiurids and mesopelagic gempylids.
He considered that within the Gempylidae the ben-
thopelagic species such as those in the genera
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Table 5
Arrangement of the Trichiuroidea according to phylogenetic order (after Collette et al., 1984).
Figures in brackets refer to the number of species

Phylum Chordata

Superclass Gnathostomata
Class Osteichthyes
Subclass Actinopterygii
Infraclass Teleostei
Division Euteleostei
Superorder Acanthopterygii
Order Perciformes
Suborder Scombroidei
Superfamily Trichiuroidea

Family Gempylidae (23) Family Trichiuridae (32)

Genera Lepidocybium (1) Genera  Aphanopus (4)
Ruvettus (1) Benthodesmus (11)
Epinnula (1) Lepidopus (6)
Neoepinnula (2) Eupleurogrammus (2)
Thyrsitops (1) Evoxymetopon (2)
Thyrsites (1) Tentoriceps (1)
Rexea (6) Trichiurus (3)
Rexichthys (1) Lepturacanthus (2)
Promethichthys (1) Assurger (1)

Nealotus (1)
Thyrsitoides (1)
Nesiarchus (1)
Tongaichthys (1)
Gempylus (1)
Diplospinus (1)
Paradiplospinus (2)

Fig. 4 Nakamura s (1989a,b) proposed phylogenetic relationships of certain scombroid fishes. The bihtishes (I
and X) are considered as an outgroup. P, hypothesized protopercoid; Si, scombrolabracids; S, scombrids; G,
gempylids; T, trichiurids; I, istiophorids; X, xiphiids.
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Fig. 5 Horizontal and vertical distribution of Scombridae (epipelagic), Gempylidae (mesopelagic and
benthopelagic), and Trichiuridae (benthopelagic).

Lepidocybium, Ruvettus, and Epinnula, evolved
first, followed by species of oceanic genera such
as Gempylus, Diplospinus, and Paradiplospinus.

Nakamura (1989a,b,c; 1990c,d,¢e;
1991 a,b,c,d,e; 1992a,b,c) studied the correlation
of certain morphological characteristics with habi-
tat type of the Gempylidae, Trichiuridae and
Scombridae. Scombrids are epipelagic (they in-
habit the upper waters of the open ocean),
trichiurids are benthopelagic (they inhabit the wa-
ters close to and some distance above the ocean
bottom), and gempylids are either benthopelagic
or mesopelagic (inhabiting the deeper waters of

the open ocean) (Fig. 5). These habitat types are
correlated with body form, body colour and mark-
ings, and shape of the lateral line, jaw teeth,
tongue, nostrils, and, olfactory rosettes (Figs 6 to
11). There are 2 primary morphological and eco-
logical forms in the 3 families of scombroid fishes
studied by Nakamura (Fig. 6): 1) elongated body,
slow-swimming and adapted to mesopelagic and
benthopelagic habitats (Trichiuridae and trichiurid-
like Gempylidae); and 2) fusiform body

(streamlined), fast swimming and adapted to
epipelagic
Gempylidae).

life (Scombridae and scombrid-like
The cutlassfishes (Trichiuridae)

Fig. 6 Lateral and cross section body shape in relation to habitat type for certain scombroid fishes. Black
figures represent scombrids, oblique lines gempylids, and stippled figures trichiurids. Genera are abbreviated
as: A, Aphanopus; Ac, Acanthocybium; B, Benthodesmus; E, Epinnula; G, Gempylus; K, Katsuwonus; L,
Lepidocybium; P, hypothesizcd protopercoid fish; Pd, Paradiplospinus; S, Scomber; Sa, Sarda, Sb,
Scomberomorus; Sl, Scombrolabrax; T, Thunnus; To, Tongaichthys; Tr, Trichiurus.
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Fig. 7 Typical coloration with depth and decreasing light (direction of arrow). Stippling represents typically
brownish gempylids, oblique lines represent dark coloration and tunas are counter shaded. Genus
abbreviations as in Fig. 6 except: Pr, Promethichthys; R, Rastrelliger

represent one extreme of this ecological-morpho-

logical continuum in that they are elongate and
exclusively benthic. At the other extreme, the
tuna-like fishes (Scombridae) are fusiform and
mostly epipelagic. The snake mackerels (Gem-
pylidae) are intermediate with both elongate and
fusiform body shapes and are both benthopelagic
and mesopelagic. Body colour in these groups is

also characteristic of their habitat type (Fig. 7).
Tunas are counter-shaded (darker dorsally and
silvery ventrally), gempylids are brownish or black-
ish consistent with their mesopelagic and
benthopelagic existence, and trichiurids are dark
coloured in deeper water and light coloured in
shallow water. The pattern of the lateral line in the
three families (Fig. 8) is also characteristic of the

CCCCreccecceces

A

Fig. 8 Pattern of trunk lateral line in relation to habitat for Scombridae (S), Gempylidae (G), and Trichiuridae
(T). Genus abbreviations the same as in Figs 6 and 7 except: Gr, Grammatorcynus
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Fié. 9 Typical configuration of teeth in upper jaw in relation to habitat type for Scombridae (S), Gem(f)ylidae

(G), and Trichiuridae (T). Abbreviations are the same as in Figs 6-9 except: G, compressed gempyli s; Ge,

elongate gempylids; Gs, semifusiform gempylids; Tt, trichiurids with tails; Tx, trichiurids without tails; Sc,
Scombrini; Sr, Sardini; Th, Thunnini

cartilaginous
tongue ridge

Scombridae Gempylidae Trichiuridae

Fig. 10 Tongue shape for certain scombroid fishes.
Scombridae top to bottom on left: Gasterochisma melampus,
Scomber japonicus, S. australasicus, Rastrelliger kanagurta,
Scomberomorus niphonius, S. koreanus, S. commerson,
Acanthocybium solandri, Grammatorcynus bilineatus, G.
bicarinatus, Sarda orientalis; top to bottom on right: Gymnosarda
unicolor, Cybiosarda elegans, Allothunnus fallai, Auxis thazard, A.
rochei, Euthynnus affinis, Katsuwonus pelamis, Thunnus albacares,
T. tonggol, T. thynnus. Gempylidae top to bottom: Promethichthys
Prometheus, Rexea solandri, R. prometheoides, Neoepinnula
orientalis, Epinnula magistralis, Nealotus tripes, Nesiarchus
nasutus, Thyrsitoides marleyi, Gempylus serpens, Paradiplospinus
gracilis, Diplospinus multistriatus, Thyrsitops lepidopoides, Thyrsites
atun, Lepidocybium flavobrunneum, Ruvettus pretiosus,
Tongaichthys robustus. Trichiuridae top to bottom: Benthodesmus
tenuis, Lepidopus caudatus, Evoxymetopon poeyi, Aphanopus carbo,
Eupleurogrammus glossodon, Lepturacanthus savala, Tentoriceps
cristatus, Trichiurus lepturus

habitat type. The tunas have well developed lat-
eral lines situated mostly on the upper sides which
presumably is useful for detecting sensory stimuli
in the upper waters of the open ocean. In contrast,
trichiurids have their lateral line situated mostly on
the lower sides which presumably is an adaptation
to detecting sensory stimuli near the bottom of the
ocean. Species of Gempylidae have lateral-line
patterns similar to either trichiurids or scombrids
depending on their habitat orientation. The swim-
ming and feeding behaviour is also typical of these
three families and their habitats. The tunas are
fast-swimming predators with small, sharp teeth
typidal for rapid grasping and ingestion of prey
(Fig. 9). Their tongues are flat with cartilaginous
ridges (Fig. 10) which serves to funnel water over
the gills during their typically continuous, high-
speed swimming. Nostril shape and shape of the
olfactory rosette of tunas are also apparently
adapted for their fast swimming mode (Fig. 11).
Usually, the anterior nostril is small and round, the
posterior nostril is a slit, and the rosette is rounded
and often with an accessory sac. This ‘design’
decreases drag while water passes over the ro-
sette and allows adequate olfactory function during
continuous, fast swimming. Trichiurid fishes have
dentition, tongues and nasal organs adapted to
more sedentary benthic habits. Their teeth are
long, sharp and often fang-like for seizing and
holding prey during ambush predation. Their
tongues are more slender and rounded and there-
fore not adapted to funnelling water over gills
during swimming. They have a single, rounded
nostril which serves as both incurrent and

rent pore and therefore passage of water over the
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Fig. 11 Nostril and rosette shape arranged according to occurrence in epipelagic (EP), mesopelagic (MP),
benthopelagic (BP), coastal (CO), and oceanic (OC) habitats and swimming ability (SA).

Scombridae (S): a, Rastrelliger faughni, b, Scomberjaponicus; ¢, S. australasicus; d, Grammatorcynus bilineatus; e, G. bicalinatus; f,
Scomberomorus sinensis; g, S. queenslandicus; h, Cybiosarda elegans; i, Orcynopsis unicolor;j, Sarda orientalis; k,Auxis thazard; 1,
Gymnosarda unicolor; m, Gasterochisma melampus; n, Euthynnus affinis; o, Acanthocybium solandri; p. Allothunnus fallai; q, Katsuwonus
pelamis; r, Thunnus tonggol; s, T. atlanticus; t, T. maccoyii; u, T. albacares; v, T. alalunga; W, T. thynnus, X, T. obesus; y, R. brachysoma; z,
R. kanagurta. Gempylidae (G): a, Nealotus tripes; b, Rexea solandri; ¢, Rexichthysjohnpaxtoni; d, Thyrsites atun; e, Thyrsitops
lepidopoides; f, Promethichthys prometheus; g, Neoepinnula orientalis; h, Diplospinus multistriatus; i, Epinnula magistralis; j,
Paradiplospinus gracilis; k, Nesiarchus nasutus; 1, Thyrsitoides marleyi; in, Gempylus serpens; n, Ruvettus pretiosus; o, Tongaichthys
robustus; p, Lepidocybium flavobrunneum. Trichiuridae (T): a, Trichiurus lepturus; b, T. gangeticus; c, Tentoriceps cristatus; d.
Eupleurogrammus muticus; e, E. glossodon; f, Lepturacanthus pantului; g, L. savala; h, T. auriga; i, Lepidopus caudatus;j, Benthodesmus
tenuis; k, Evoxymetopon taeniatus; 1, Aphanopus carbo

olfactory rosette is not strongly dependent on
swimming movements. The olfactory rosette is
more elongate in trichiurids than tunas but the
relation of this shape with habitat type is not fully
understood. Collectively, gempylids are interme-
diate between tunas and trichiurids in shape and
configuration of teeth, tongue, nostrils and olfac-
tory rosettes (Figs 9 to 11). Those that are fast
swimming predators have short teeth, flat tongues
and both rounded and slit-like nostrils. The more
benthic-oriented gempylids have long, sharp teeth
with fangs, relatively flat tongues and rounded
nostrils.

Parin and Becker (1972) recognized three main
ecological groups of trichiuroid fishes. The majority
(33 species) are a group that are neritic or ben-
thopelagic, dwelling above the bottom on
continental shelves and slopes. The hairtails of the
genera Eupleurogrammus, Lepturacanthus and
Tentoriceps are usually found in shallow water from
20 to 200 m. Species belonging to Lepidocybium,
Neoepinnula, Rexea, Rexichthys, Ruvettus, Thyr-
sites, Thyrsitoides and Thyrsitops of the

Gempylidae, and Assurger, Evoxymetopon, Lepi-
dopus and Trichiurus of the Trichiuridae are mostly
confined to depths of 100 to 500 m at the continen-
tal shelf margin and at the upper part of the slope.
Some are characteristically found on seamounts in
the open sea, including the four commercially im-
portant species of trichiurids, Trichiurus lepturus,
Thyrsites atun, Lepidopus caudatus and Rexea so-
landri.

The second group is comprised of 18 to 19
species found on the continental slope from 200 to
1500 m (rarely 2 000 m) and includes the gem-
pylid genera Nesiarchus, Paradiplospinus and
Promethichthys, and the trichiurid genera
Aphanopus and Benthodesmus. Aphanopus mik-.
hailini is found at depths deeper than all other
trichiuroid fishes, having been reported from 1 350
to 2 000 m.

Most (perhaps all) of the benthopelagic trichi-
uroids of the continental slope develop in
mesopelagic water masses. Postlarvae and juve-
niles of Nesiarchus, Paradiplospinus, Promethichthys,

click for next page
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Aphanopus and Benthodesmus are common in
midwater plankton and micronekton samples. In
addition, adults of the benthopelagic gempylids
Lepidocybium flavobrunneum, Ruvettus pretiosus,
Thyrsites atun, and Thyrsitoides marleyi some-
times occur in epipelagic layers and are a normal
bycatch of the tuna long-line fishery.

The least diverse is the third group of oceanic
pelagic trichiuroids with 3 or 4 species, Nealotus
tripes and Gempylus serpens are epi- to mesopela-
gic (both migrate to the surface at night), while
Diplospinus multistriatus is mesopelagic (insuffi-
ciently known Paradiplospinus antarcticus might
also be pelagic).

Trichiuroid and scombrid fishes are distributed
throughout the world mainly in tropical, subtropical
and warm temperate waters (Fig. 12). They tend
to have different patterns of distribution in the
northern and southern hemispheres. Scombrids
are found further poleward in the northern hemi-
sphere than in the southern hemisphere,
especially in the eastern parts of oceans where
warm currents extend further north into epipelagic
layers. The significant poleward shift of the south-
ern distributional boundary of the Gempylidae is
because of the range of a single, ecologically ab-
errant species, Paradiplospinus antarcticus.
Without this species, the distributional boundaries

I R R T A T P | YV v

Fig. 12 Distribution limits for the Gempylidae, Trichiuridae and Scombridae

of the Gempylidae and the Trichiuridae are similar
except off the southern tip of South America where
the gempylid, Thyrsites atun occurs.

The scombrids are generally more widely dis-
tributed, especially during the warm season, than
both families of the Trichiuroidea. Scombrids in-
habit surface waters (Fig. 12) where they generally
make long seasonal horizontal migrations. Gem-
pylids and trichiurids are mesopelagic and
benthopelagic and have much more limited hori-
zontal migrations than scombrids. Trichiurids do
however, have marked daily vertical migrations.

1.4 Problems of Identification

The tails of trichiurids are often damaged or cut
off and certain standard measurements cannot be
made accurately. Therefore, in this catalogue the
overall length measurement for some ftrichiurids is
taken as the preanal length, or the length from the
tip of upperjaw to anus. In addition, when the tail
is damaged the count of dorsal fin elements is
taken from the fin’s origin to above the anus.

The juvenile stages of trichiuroid fishes are
largely unknown. Therefore, identification of juve-
niles is difficult and often not reliable.
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1.5 lllustrated Glossary of Technical Terms and Measurements
interorbital width

r body width
A N N

head lenght

snout | lenght eye diameter
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- standard length - -~

- fork length 1

- total length

Ist dorsal fin 2nd dorsal fin
(spines) (soft rays) dorsal finlets caudal fin
teeth k
(strong) spout

b

supplementary
caudal keel

pectoral fin lateral line poofsgtrll?lrsl anal fin
caudal fin

lower jaw dorsal fin (small, forked)

(g(vtvear;gi spinous part ~ soft part
777
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tecth dorsal fin ‘ lateral line

dermal process (fang-like)

caudal fin
(tapering to a point)

d

pelvic fins - ’
absent or — preanal lenght \ position of anus anal fin
damaged (i case tal damaged) (often reduced)
! total lenght

Fig. 13 External features and measurements for typical species of Gempylidae (a, b) and Trichiuridae (c, d)



12

FAOQO Species Catalogue Vol. 15

Abdominal keel - Ossified dermal keel on ven-
tral part of body between pelvic fins and anus,
which is only present in Ruvettus pretiosus (Fig.
13a). Also called mid-ventral keel.

Anal fin - Unpaired fin located on the ventral
median line of the body, behind the anus (Fig. 13),
consisting of one to three free or comprised spines
and a soft portion. Anterior soft rays underdevel-
oped or absent in many species of the
Trichiuroidae; in this case number of anal-fin ele-
ments is counted from radio graphs interhaemal
bones.

Anus - External opening of the intestine, situ-
ated on the ventral midline of the body (Fig. 13).
Also known as vent. The position of the anus
relative to the anal-fin and dorsal-fin origins is
important in gempylid and trichiurid taxonomy.

Benthopelagic - Living near, or ecologically
associated with the bottom but also often found a
substantial distance above the benthos during part
of the day.

Body depth - This measurement usually taken
as the greatest distance from the dorsal midline to
the ventral midline of the body (greatest depth of
body) (Fig. 13a). However, in some works this
depth is measured at the origin of pectoral fins,
pelvic fins and first anal fin.

Body length - Several different measurements
are used for body length. These are: the total
length, standard length, fork length and preanal
length (see definitions below).

Body width - Usually measured as the greatest
width of the body (Fig. 13a). Sometimes, body
width at origin of pectoral fins, pelvic fins and first
anal fin is also used.

Branchial cavity - Cavity inside the mouth-en-
closing the gills (Fig. 14). Also called gill cavity.

Branchiostegals - Ray-like bones attached to
the hyoid arch, supporting the branchiostegal
membrane on the underside of the head (Fig. 14).

fang nostrils

conical tooth

] ] buccal cavity
first gill arch branchial cavity
branchiostegal membrane

branchiostegal

Fig. 14 Structures associated with the head

Branchiostegal membrane - The membrane
connecting the branchiostegals and enclosing the
gill chamber ventrally (Fig 14).

Buccal cavity - Cavity inside the mouth, above
the gill arches (Fig. 14). Also called mouth cavity.

Conical tooth - Cone-shaped tooth (Fig. 14).
Sharp, elongate conical teeth are sometimes
called canine teeth.

Caudal fin - Median fin situated at the posterior
end of the body, consisting of an upper and a lower
lobe (Fig. 13).

Caudal keel - A lateral ridge posteriorly on the
caudal peduncle or base of caudal fin. In trichi-
uroid fishes, only Lepidocybium flavobrunneum
has a large median keel, and small accessory
keels on the caudal fin (Fig. 13b).

Caudal peduncle -The narrow part of the body
between the posterior ends of the dorsal and anal
fins and the base of the caudal fin (Fig. 13b).

Caudal vertebrae - Vertebrae that bear a hae-
mal spine ventral to the vertebral centrum (Fig. 15).

neural spine
hypural plates
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caudal vertebrae .
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total vertebrae

Fig. 15 Some bones associated with the axial skeleton



Snake Mackerels and Cutlassfishes of the World

13

sagittal crest

frontal crest
frontal
supramaxilla
nasal
palatine
premaxilla
/Cﬁ:j
\—
N
("D
~
> %{%\Z}:

maxilla

dentary ‘\angular

supraoccipital

AN
-

N RIS

opercle
intermuscular bones

)
preopercle subopercle
mandibleL-retroartlcular interopercle

Fig. 16 Bones associated with the head

Dentary - Tooth-bearing bone of the lower jaw
(Fig. 16).

Dermal processes - Conical process on tip of
upper jaw or sometimes of lower jaw, found in
some species of Gempylidae and Trichiuridae (Fig.
17).

dermal processes

Fig. 17 Dermal processes

Dorsal fin - A median fin along the back of the
fish, consisting of a spinous and a soft portion (Fig.
13).

Dorsum -The upper (dorsal) surface of the
head or bqdy.

Epineurals - Bones that attach on outside of
upper surface of neural spines (Fig. 18).

Epipelagic -The upper region of the open
ocean extending from the surface to depths of
around 200 m.

Epipleurals - Bones that attach on outside of
upper surface of ribs (Fig. 18).

neural spine\

\epineural/'

neural arch
neural canal

centrum

epipleural

haemal spine

rib
PRECAUDAL
VERTEBRA

CAUDAL
VERTEBRA
Fig.18 Bones and structures associated with
vertebrae

Ethmoid - Unpaired skull bone on the anterior
part of the neurocranium forming part of the nasal
cavity and located above the vomer. Lateral eth-
moids are paired bones on both sides of the nasal
cavity (Fig. 19).

frontal

Fig. 19 Skull viewed from below
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2nd dorsal fin

dorsal finlets

spine or spinous fin ray
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Fig. 20 Structures associated with fins

Eye diameter - The greatest distance between
the margins of the orbit (Fig. 13a).

Fang - A long sharp tooth situated in the frontal
part of the upper jaw, by which prey is seized (Fig.
14).

Finlets - Small individual fins posterior to sec-
ond dorsal and anal fins (Figs 13b and 20).

Fin membranes - The thin membranes be-
tween the rays of the fins (Fig. 20).

Fin rays - General term for the soft rays and
spines (spinous rays) that support the fins (Fig.
20).

Fork length -The straight line distance from the
tip of upper jaw to the posterior margin of the
middle caudal rays (Fig. 13a).

Frontal crest - An elevated bony ridge formed
by paired frontal bones along the sagittal suture of
the skull (Fig. 16).

Frontals - Paired skull bones in the middle
dorsal part of the neurocranium (Figs 16,19).

Gill arch - The J-shaped bony or cartilaginous
arches under the gill cover to which the gill fila-
ments and gill rakers are attached (Fig. 21).

Gill filaments - The soft, red, fleshy part of the
gills; organ for respiration (Fig. 21).

Gill rakers - Ossified stiff structures which ex-
tend from gill arches toward buccal cavity, usually

gill raker

gill arch

gill filament

Fig. 21 The first gill arch

from the first gill arch (the first or outermost gill arch
visible when the gill cover is lifted) (Fig. 21).

Haemal spines - The spines that extendven-
trally from the centra of caudal vertebrae (Figs 15
and 18). The first vertebra with a haemal spine is
the first caudal vertebra.

Head length - In this catalogue, the measure-
ment is taken from the tip of the upper jaw to the
most distant point on the opercular membrane
(Fig. 13a). An alternative method used by fisher-
ies biologists but not used in this catalogue, takes
the anterior point of measurement from the tip of
the lower jaw (mandible).

Hypurals - Terminal bones at posterior end of
vertebral column (Fig. 15).

Hypural plate - The expanded ends of the
hypurals that form a wide, fan-like plate onto which

the caudal-fin rays are attached (Fig. 15).

Interhaemal bones - The bones situated be-
tween the haemal spines of the vertebrae and the
spines or rays of the anal fin (Fig. 22).

Intermuscular bones - Long, ray-like free bone
near skin, laterally in the body (Fig. 16).

Interneural bones - The bones situated be-
tween the neural spines of the vertebrae that are
situated before the dorsal fin and do not support
fin rays (called interneurals or pre-dorsal
bones), or that support one or more dorsal-fin
spine or ray (called pterygiophores) (Fig. 22).

Interorbital - The shortest distance between
the fleshy margins of the orbits (Fig. 13a) is the
Interorbital width. The Interorbital space is the
area between the eyes.

Lateral line - A series of sense organs enclosed
in tubular scales along the sides of the body (Fig. 13).

Mandible - Known as the lower jaw, consisting
of dentary, angular and retroarticular bones (Fig.
16).

Maxilla - The bone in the upper jaw that lies
behind the premaxilla (Fig. 16).
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Mesopelagic - The region of the open ocean
below the epipelagic zone, between the depths of
around 200 m to 1 000 m.

Nape - The upper part of the head behind the
eye (Fig. 13b).

Nasals - Paired bones in the ethmoid region of
the neurocranium (Fig. 16).

Neural arch -The arch that is formed below the
fused basal part of the neural spine of the verte-
brae (Fig. 18).

Neural canal - The canal for the nerve cord
formed by the neural arch (Fig. 18).

Neural spines - the spines that extend dorsally
from the centra of vertebrae (Figs 15 and 18).

Nostrils - External openings of the nasal cavity
(Fig. 14). There are a pair of nostrils (anterior and
posterior) on each side of the snout in Gempylidae,
and single nostril on each side in the Trichiuridae.

Operculum - Gill cover, supported by four
bones: opercle, preopercle, interopercle and
subopercle (Fig. 16).

Orbit - The bony border surrounding the eye
(Figs 14 and 16).

Palatine - A pair of bones on each side of the
roof of the mouth (Fig. 16).

Pectoral fins - Fin on each side of the body
immediately behind the gill opening (Fig. 13).

dorsal finlet

anal finlet

anal-fin soft ray

anal-fin spine
Fig. 22 Bones associated with fin structures

Pelvic fins - Paired fins on the ventral edge of
the anterior half of the body, usually below the
pectoral fins (Fig. 13). Also known as ventral fins.

Preanal length - The straight distance from the
upper jaw to the anus (Fig. 13).

Precaudal vertebrae - The anterior vertebrae
without haemal spines (Fig. 15). Also known as
abdominal vertebrae.

Premaxillae - Paired bones of the upper jaw,
usually bearing teeth in higher teleosts and asso-
ciated with the maxillae (Fig. 16).

spleen stomach

pyloric caeca

liver gall bladder intestine

Fig. 23 Viscera of Tongaichthys

Pyloric caeca - Special organ of fish for secre-
tion of digestive enzymes. It is a variously-shaped
diverticulum originating at the junction of the stom-
ach and the intestine (Fig. 23).

Rays - See definitions for soft rays and spinous
rays.

Sagittal crest - An elevated bony ridge that
develops along the sagittal suture of the skull (Fig.
16).
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Snout - Anterior part of the head, anterior to the
eyes and above the mouth (Fig. 13b).

Snout length - The distance from the tip of the
upperjaw to anterior margin of the fleshy orbit (Fig.
13a).

Soft rays - A segmented fin ray that is usually
flexible and branched.

Spines - Sharp, pungent and pointed struc-
tures.

Spinescent gili takers - Gili rakers formed as
spines.

Spinous rays - An unsegmented fin ray that is
usually rigid and sharply pointed and never
branched (Fig. 20).

Standard length - The straight line distance
from the tip of the upperjaw to the end of the last
vertebra (easily bendable point of caudal fin) (Fig.

13).

Supraoccipital - Uppermost and posterior un-
paired bone of skull (Fig. 16).

Total length - The distance from the anterior-
most part of the jaw to posteriormost part of the tail
(Fig. 13).

Upperjaw length - The length from the anteri-
ormost point of the premaxilla to the posterior edge
of the maxilla (Fig. 16).

Vertebrae - The bones of the axial skeleton;
divided into 2 sections, precaudal and caudal ver-
tebrae (Fig. 15).

Viscera - The internal soft organs of the body
cavity (Fig. 23).

Vomer - A median bone which lies in the roof of
the mouth, often bears teeth (Fig. 19).

1.6 Plan of the Systematic Catalogue

A superfamily diagnosis is given, followed by a
key to the families Gempylidae and Trichiuridae.
For each family, synonyms, FAO names and diag-
nostic features are presented as well as general
information on biology, habitat and distribution,
and interest to fisheries, followed by a key to gen-
era. The generic accounts are arranged alphabetically.
Genera are introduced with the type reference,
synonyms, and diagnostic features (unless the
genus contains only a single species and then
diagnostic features are often included under the
species), and a key to species is given for all
non-monotypic genera.The species accounts are
arranged alphabetically.The information pertaining

FAO Species Catalogue Vol. 15

to each species is arranged by paragraphs, in the
order listed below:

(1) Scientific Name: The reference for the original
description and the type locality is given.

(2) Synonyms: Only the often-used invalid names
and combinations that have been applied are
referenced; mis-identifications and incorrect
applications of names are not referenced. A list
of nominal species is given in Chapter 3 (p. 108).

(3) FAO Names: FAO-accepted English names
and tentative French and Spanish names are
given for each species. The FAO English name
is considered the standard to be used for fish-
ery purposes. This should avoid confusion
which can be caused due to the existence of
multiple names for the same species or be-
cause of the use of the same name for several
species. The FAO name is not intended to
supplant the use of local names but rather, to
serve as a worldwide reference.

(4) Field Characters: Characters that are useful
for identifying the species in the field are given.

(s) Diagnostic Features: Distinctive characters of
the species, as an aid for identification. These
diagnoses should be consulted to confirm
species identified using the key.

(6) Geographical Distribution: The general geo-
graphic range is given in the text and illustrated
on a map. The map shading includes known
areas of occurrence and different types of
shading are used for the known adult distribu-
tion (densely shaded) and larval distribution
(lightly shaded). Limited locality records are
indicated as a triangle and doubtful or probable
presence indicated with a question mark.

() Habitat and Biology: Information on habitat,
behaviour, food habitats and reproduction.

(8) Size: The approximate maximum total or
standard length.

(9) Interest to Fisheries: General information on
the extent, type of fisheries and utilization.

(10) Local Names: These are given where publish-
ed names are available or left blank in case
users wish to write in common names not listed
but known from their own locality. Often, a
single local name is applied to several species.

(11) Literature: References that are useful for
identification and distributional data. It is stated
if an incorrect name is given in the reference.

(12) Remarks: Useful information which is not ap-
propriately covered in the previous paragraphs.

click for next page
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2. SYSTEMATIC CATALOGUE

21 The Superfamily Trichiuroidea

The superfamily Trichiuroidea as recognized here is made up of the families Gempylidae and Trichiuridae
which together form a monophyletic group in the Scombroidei (Johnson, 1986). Some authors (e.g.
Nelson, 1984) also include the Scombrolabracidae in this superfamily but their inclusion in the Scombroi-
dei has been questioned (Johnson, 1986).

2.1.1 Diagnostic Features of the Superfamily Trichiuroidea

Diagnostic features: Body semifusiform to extremely elongate and compressed; no caudal keels (except
Lepidocybium). Mouth large, lower jaw protruding; one or two nostrils on each side of head: fang-like
teeth usually present at front of jaws; gili rakers mostly spinescens Dorsal fin along the entire dorsal
surface of body; pectoral fins short, not inserted high on body; pelvic fins small or absent; caudal fin, if
present, forked but not lunate, the rays attached to the distal edge of hypurals (except in Tongaichthys).
The first dorsal pterygiophore (an interneural-derived bone) inserts in second interneural space (between
first and second neural spines) and does not share this space with other pterygiophores; vertebrae 32 to
170.

2.1.2 lllustrated Key to Families:

1a. Body elongate and moderately compressed, or semifusiform; caudal fin forked and rather
large; nostrils double (Fig. 24); two clearly separated dorsal fins, the second dorsal fin
(excluding finlets) shorter than the first (Fig. 24) Gempylidae

1b. Body very elongate and extremely compressed; caudal fin absent, or a small forked fin;
nostrils single (Fig. 25); two continuous dorsal fins or separated by shallow notch, the
second dorsal fin longer than the first (Fig. 25). Trichiuridae

two nostrils
2nd dorsal fin shorter than 1st dorsal fin

dorsal fins separated
o 4 < : ) \ v

y

Fig. 24 Gempylidae

one nostril 2nd dorsal fin longer than Ist dorsal fin

dorsal fins joined

| ULHIIITH T

o

Fig. 25 Trichiuridae
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2.1.3 Additional Aids to Identification of Genera and Species

The shape of gill rakers (Figs 26, 27) and jaw teeth (Figs 28, 29) show characteristic features of species
and genera and can be used as an additional aid to identification.

Fig. 26 First gill arch showing gill rakers of Gempylidae. A, Epinnula magistralis; B, Neoepinnula orien-

talis; C, Rexea promethecides; D, Nealotus tripes; E, Promethichthys prometheus; F, Thyrsitoides marleyi; G,

Gempylus serpens; H, Paradiplospinus antarcticus; 1, Thyrsitops lepidopoides; J, Thyrsites atun; K, Tongaich-
thys robustus; L, Ruvettus pretiosus

; %Ko :
Fig. 27 First gill arch showing gill rakers of Trichiuridae. A, Benthodesmus elongatus; B, B. tenuis; C, As-
surger anzac; D, Aphanopus carbo, E, Evoxymetopon taeniatus; F, Lepidopus caudatus; G: Lepturacanthus
savala; H, Fupleurogrammus glossodon; 1, E. muticus; J, Trichiurus auriga; K, T. gangeticus
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Fig. 28 Jaw teeth of Gempylidae (not drawn to scale). A, Epinnula magistralis; B, Neoepinnula orientalis;

C, Rexeaprometheoides; D, Rexichthys johnpaxtoni (after Parin and Astakhov, 1987); E, Nealotus tripes; F,
Promethichthys Prometheus; G, Ruvettus pretiosus, H, Lepidocybium flavobrunneum; |, Thyrsitops lepi-

dopides; J, Tongaichthys robustus; K, Thyrsites atun; L, Nesiarchus nasutus; M, Thyrsitoides marleyi; N,
Gempylus serpens; O, Paradiplospinus antarcticus, P, Diplospinus multistriatus
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Fig. 29 Jaw teeth of Trichiuridae (not drawn to scale). A, Aphanopus carbo; B, Bethodesmus tenuis; C,
Lepidopus caudatus; D, Assurger anzac; E, Evoxymetopon taeniatus; F, Eupleurogrammus muticus; G, Eu-

pleurogrammus glossodon; H, Lepturacanthus savala; |, Tentoriceps cristatus; J, Trichiurus lepturus; K, T.
gangeticus; L, T. auriga

click for next page
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22 GEMPLYDAE GEMP

2.2.1 Diagnostic Features of the Family Gempylidae
Synonyms: Acinaceidae, Lemnisomidae, Ruvettidae

FAO Names: En - Snake mackerels, Snoeks, Gemfishes, Sackfishes, Escolars, Oilfish, Domine;
Fr - Escoliers, Rouvet; Sp - Escolars, Sierras, Démine.

Field Characters: Strong teeth in jaws, those at front of upperjaw often fang-like. Two dorsal fins, base
of the second (excluding finlets) shorter than the first. Pelvic fins usually small, often reduced to a single
spine with only a few or no soft rays, or entirely absent in adults.

Diagnostic Features: Body elongate, compressed or semifusiform. Two nostrils on each side of snout;
mouth large, not protractile; strong teeth, those at front of upper jaw often fang-like and sometimes also
a pair of fangs at front of lower jaw. Two dorsal fins, followed by finlets in some species, second dorsal-fin
base (excluding finlets) shorter than first dorsal-fin base; anal fin similar to second dorsal fin, with Tto II
free or comprised spines, in some species separate finlets present behind anal fin; pectoral-fin length
shorter than head; pelvic fins small, rudimentary or absent in adults of some species; caudal fin forked,
the rays attached only to distal edge of hypurals, except in Tongaichthys whose caudal-fin rays cover
hypurals deeply but not completely. Lateral line single (sometimes further finely branched) or double. No
caudal keels on caudal peduncle, except in Lepidocybium.Scales small to minute, or variously modified
in Lepidocybium and Ruvettus, or absent. Vertebrae generally total about 35, but more than 48 in
Gempylus, Diplospinus and Paradiplospinus.

Biology, Flabitat and Distribution: Large, swift predators found in all oceans, usually in depths of 200
to 500 m, but some species migrate to the surface at night. Most species attain more than 1 m total length.
There are 16 genera and 23 species known so far.

Interest to Fisheries: There appears to be no special fishery, except for Thyrsites atun, which is caught
by hook-and-line and trawl in various waters of the Southern Hemisphere, and Rexea solandri, which is
caught in trawls and by trolling off southeastern Australia and New Zealand. Some species are frequently
taken as bycatch in the tuna longline fishery. The flesh is edible and tasty in Thyrsites and Rexea but oily
with purgative properties in Lepidocybium and Ruvettus.

2.2.2 Key to the Genera of Gempylidae:

1a. Dorsal-fin elements more than 60; distance from anus to anal-fin origin nearly equal to
or greater than snout length (Fig. 30) -> 2

1b. Dorsal-fin elements less than 56; distance from anus to anal-fin origin about equal to
LY oI L= T a L=y (= T TR B TSRS -» 3

dorsal-fin elements less than 56

dorsal-fin Aueu wore uiar OU .
snout length eye diameter

&)z

]

anus to anal-fin origin anus to anal-fin origin

Fig. 30 Fig. 31
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2a. Anus situated midway between tip of snout and tip of caudal fin, in front of first anal-fin
spine by distance equal to head length and much longer than snout length (Fig. 32);
anterior part of anal fin with almost no fin membrane (Fig. 32).................... Diplospinus

2b. Anus situated nearer tip of caudal fin than to tip of snout, in front of first anal-fin spine
by distance much shorter than head length and nearly equal to snout length (Fig. 33);

anterior part of anal fin with fin membrane (Fig. 33) ... Paradiplospinus
head length snout length
=® ) )7 %’)
anus to anal-fin origin anus to anal-fin origin
< —_ >
: 7 |
| r
position anterior part of anal fin without membrane position  anterior part of anal fin with membrane
of anus of anus . . .
Fig. 32 Diplospinus Fig. 33 Paradiplospinus

3a. Caudal peduncle with a prominent keel and 2 small supplemental keels above and below
(Fig. 34); dorsal-fin spines VIII or IX; lateral line single, extremely sinuous (Fig. 34)... Lepidocybium

3b. Caudal peduncle without keels; dorsal-fin spines more than XII; lateral line single, or
bifurcated, but not sinuous (Fig. 35) ... — 4

keel

single lateral line

sinuous
lateral line

supplemental
keels

T’V‘i 3

4a. Skin very rough; scales medium-sized, interspersed with spinous bony tubercles (Fig.
36); mid-ventral (abdominal) keel on belly (Fig. 37); lateral line single, obscure ............... Ruvettus

Fig. 34 Lepidocybium lateral line bifurc

4b. Skin rather smooth, scales small, not interspersed with spinous bony tubercles; no
mid-ventral (abdominal) keel on belly; lateral line single or double, always obvious ................ -3

scales interspersed with bony tubercles

Fig. 36 Skin close up of Ruvettus Fig. 37 Ventral part of Ruvettus
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ba. Pelvic fins rudimentary (with | spine and 0 to 4 rays) orabsent .................cc - 6
5b. Pelvic fins well developed (with Ispine and 5rays) ... — 10
Ba. Lateral lINe SINGIe ..o oot et et e e e e e e e e et anannnanes -7
6b. Lateral line double ... e - 8
7a. Two free anal-fin spines behind anus, first of them large, dagger-shaped (Fig. 38); lateral

line fairly strait (Fig. 38); dorsal-fin spines XX or XXI Nealotus
7b. No free anal-fin spines behind anus; lateral line curved abruptly downward anteriorly

(Fig. 39); dorsal-fin spines XVII or XVIII Promethichthys

lateral line fairly straight

lateral line curved abruptly downward

free anal spines Fig. 38 Nealotus Fig. 39 Promethichthys

8a. Body depth 14.5 to 19 times in standard length; head length 5.5 to 6 times in standard
length; dorsal-fin spines XXVI to XXXII; dorsal and anal finlets 5 to 7; both lateral lines
originating at one point at upper edge of opercle (Fig. 40) ........................ll, Gempylus

8b. Body depth 5 to 8 times in standard length; head length 2.7 to 3.9 times in standard.
length; dorsal-fin spines XVII to XIX; dorsal and anal finlets 2 or 3; lower lateral line
branching off below third to seventh dorsal-fin spines (Fig. 41)

) branching point of lateral line
lateral line branches above opercle '

| (TN 777

‘\

3rd spine 7th spine 77
Fig. 40 Gempylus FIRST DORSAL FIN Fig. 41

9a. Lower lateral line very low, running along lower edge of body, anterior branch extends in
front of oblique connecting lateral line (Fig. 42) ..., Rexichthys

9b. Lower lateral line not low, running nearly midbody, without anterior branch (Fig. 43) .... Rexea

anterior lower lateral line near ventral contour lower lateral line near midbody
branch

Fig. 42 Rexichthys Fig. 43 Rexea
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OB . L AtEral N SN G 1€ttt ettt ettt et s e s eee e e st e st eneeseene s eneeneeneeneenene -» 13

11a. Dorsal-fin spines XVII to XIX; dermal processes on jaws (Fig. 44); lower lateral line

running on MIADOAY  (FIG. A4 ) oottt Thyrsitoides
11b. Dorsal-fin spines less than XVI; no dermal processes on jaws; lower lateral line running

NEAT VENTIAT CONMTOUT (FiG. 45 )ittt sttt s et e e eSS s eb e Seeb et e st 12

dermal

processes

lower lateral line near
ventral contour

lower lateral line near midbody Fig. 44 Thyrsitoides Fig. 45

12a. Lower lateral line branching off under fifth to sixth dorsal-fin spines; two small spines on
IOWEr angle Of PrEOPEICIE (Fig. 46 )i ee et ee et ee e n s es et en e en st eneeene s eenens s eneneanen Epinnula

12b. Both lateral lines originating at one point, at upper edge of opercle; no spines on
PrEOPEICIE  (FiG. 4 7 ) ettt ettt e s bbbt et e s s s et ens et s Neoepinnula

lateral line
branches below
Sth to 6th spine

lateral lines originate
above opercle

spines on preopercle

Fig. 46 Epinnula Fig. 47 Neoepinnula

13a. Dorsal-fin spines XVI or XVII; body not elongate, its depth 4.2 to 6 times in standard
length -» 14

13b. Dorsal-fin spines XVIIl to XXI; body elongate, its depth 7.5 to 13 times in standard
LB M G R ettt ettt e e et ee et et e e ee et ee et r e e e e s et ettt ereee e en et ee et et eee et st en e ene e 15

click for next page



click for previous page

24 FAQ Species Catalogue Vol. 15

14a. Head length about 3.2 times in standard length; body depth 4.2 to 4.5 times in standard

length; pelvic finlength 1.3 to 1.4 times shorter than pectoral fin 1€ NGth .oooeieivceeeerinn. Tongaichthys
14b. Head length 3.4 to 3.8 times in standard length; body depth 5 to 6 times instandard
length; pelvic finlength twice shorter than pectoral fin 1€ NG th ciciieeeeeeeeeeeeeeeee e Thyrsitops

15a. Dermal processes on tip of jaws; lateral line fairly straight (Fig. 48); second dorsal-fin

FAYS 19 10 24 coooeeoeeceeeeee ettt ettt Nesiarchus
15b. No dermal processes on tip ofjaws; lateral line abruptly curved below posterior part of
first dorsal fin (Fig. 49); second dorsal-fin rays 11 t0 13 .o Thyrsites
lateral line fairly straight lateral line abruptly curved

Fig. 48 Nesiarchus Fig. 49 Thyrsites

2.2.3 Information by species

Diplospinus Maui, 1948 GEMP Dipl

Diplospinus Maui, 1948:42. Type species, Diplospinus multistriatus Maui, 1948, by monotypy.
Synonyms: None.
Diagnostic Features: see species.

Species: A single species recognized so far, although some meristic characters vary geographically. For
example, the total number of vertebrae are 57 to 62 in the North and Central Atlantic and 60 to 64 in the

Southern Hemisphere (Mikhailin, 1983). Further taxonomic studies are necessary.

. GEMP Dipl 1
Diplospinus multistriatus Maui, 1948 Fig. 50 P

Diplospinus multistriatus Maui, 1948:42-47, fig. 17 (Madeira, Portugal,from the stomach of Alepisaurus
ferox).

Synonyms: None.
FAO Names: En - striped escolar; Fr - Escolier rayé; Sp - Escolar rayado.

Field Characters: Anus situated midway between tip of snout and tip of caudal fin, distance to first anal-fin
spine equal to head length. Anterior part of anal fin very low, nearly without fin membrane.

Diagnostic Features: Body extremely elongate and compressed; its body depth 13 to 18 times in
standard length; anus situated midway between tip of snout and tip of caudal fin and in front of first anal-fin
spine by a distance equal to head length.Head length contained 6 times in standard length; lower jaw
extends anterior to upper jaw; tip of upper jaw with a small conical dermal process; 3 immovable and 3
or 4 movable fang-like teeth anteriorly in upper jaw; no teeth on vomer; no interorbital slits. Second
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DETAIL OF LATERAL LINE Fig. 50 Diplospinus multistriatus

dorsal-fin base about half the length of first dorsal-fin base, with XXX to XXXVI spines and 35 to 44 soft
rays; anal fin with II small free spines in front of 28 to 35 soft rays, the anterior part short with greatly
reduced fin membrane; pectoral fins with 11 to 13 soft rays, pelvic fins reduced to a minute spine in
adults. A single lateral line, situated closer to ventral profile than dorsal profile posteriorly. Vertebrae
total 57 to 64, including 32 to 36 precaudal and 24 to 28 caudal. Colour: Silvery with narrow dark dotted
lines along body; gill membranes jet-black.

Geographical Distribution: Central water masses of the Atlantic, Indian and Pacific oceans. Rather rare,
but relatively abundant in the northern West and southern East Atlantic, and southern East Pacific (Fig. 51).
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Fig. 51

Habitat and Biology: Mesopelagic, oceanic at depths to about 1 000 m. Migrates upward at night to 100
to 200 m, probably forming schools during daytime. Feeds on crustaceans and small fish. Females mature
at about 16 cm. Reproductive throughout the year with fecundity of about 1 200 eggs.

Size: Maximum about 33 cm standard length (Boltachev, 1986), common to 20 cm.

Interest to Fishery: No special fishery for this species.
Local Names: JAPAN: Hoso-kurotachi.

Literature: Voss (1954); Tucker (1956); Haedrich (1964); Strasburg (1964); Haedrich and Nielsen (1966);
Ahlstrom (1971); Fourmanoir (1969, 1971a); Fitch and Gotshall (1972); Legand et al. (1972); Parin and
Becker (1972); Evseenko and Serebryakov (1974); Parin et al. (1974, 1977, 1978, 1990a); Karrer (1975);
Clarke and Wagner (1976); Mikhailin (1976b, 1983); Gorbunova (1977, 1982); Nakamura (1982a,b,
1984b, 1986¢); Boltachev (1986), Parin (1986, 1990c).
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Epinnula Poey, 1854 GEMP Epin

Epinnula Poey, 1854:369. Type species, Epinnula magistralis Poey, 1854, by monotypy.
Synonyms: None.
Diagnostic Features: See species.

Species: A single species recognized so far, but Grey (1953, p. 140) proposed that Atlantic and Japanese
specimens differing in number of soft dorsal- and anal- fin rays represent distinct species or subspecies.

GEMP Epin 1

Epinnula magistralis Poey, 1854 Fig. 52

Epinnula magistralis Poey, 1854:369, pl. 32, figs 3-4 (Habana, Cuba).

Synonyms: None.
FAO Names: En - Domine; Fr - Escolier maitre.; Sp - Démine.
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I\ Fig. 52 Epinnula magistralis
FIRST GILL ARCH (after Matsubara and Iwai, 1952)

Field Characters: Lateral line double, the lower branching off under the fifth or sixth dorsal-fin spine. Two
small sharp spines on lower angle of preopercle.

Diagnostic Features:Body fairly deep and compressed; its depth 4.1 to 5.6 times in standard length.
Head length 3.0 to 4.1 times in standard length; dorsal profile of head slightly elevated in front of anterior
nostril, then nearly straight to origin of dorsal fin; two small sharp spines on lower angle of preopercle;
mouth large with several fangs, some depressible in upper jaw near tip of snout, and a pair of large canine
teeth near tip of lower jaw, exposed outside when mouth closed; lower jaw extends anterior to upper jaw;
lateral teeth on jaws conical and widely separated, those of lower jaw larger than those of upper jaw;
vomer edentate; uniserial small conical teeth on palatines. First dorsal fin fairly high, with XV or XVI
strong and pungent spines, second dorsal fin high anteriorly with 17 to 20 soft rays; anal fin a little smaller
than second dorsal fin, with II free and I comprised and 13 to 17 soft rays; pectoral fins short and round
in shape, with 15 soft rays; pelvic fins larger than pectoral fins, with I spine and 5 soft rays. Two lateral
lines, both starting above upper end of gill opening; the lower branching off under the space between the
fifth to sixth dorsal-fin spines, the lower running near ventral contour. Vertebrae total 32, including 16
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precaudal and 16 caudal. Colour: Body light greyish blue, not paler below; head slightly darker than
body: fin membranes of first dorsal and pelvic fins black; basal part of caudal fin dark blue, caudal fin
jet-black except for whitish 8 shorter rays near axis of body; rays of pectoral and second dorsal fins
spotted with black; anal fin pale black; buccal and branchial cavities pale brown; peritoneum black.

Geographical Distribution: Only known from the T AR o
Caribbean Sea and southern Japan. One juve- B ' S é%ﬁ‘%‘
nile specimen recently collected in eastern
North Indian Ocean (12°27°S, 116°16’E) (Fig. , \ N3
53). . , T

Habitat and Biology: Probably mesoben- N ?

thopelagic. Rare species, known from only a }
Size: The largest collected specimen is 1 m ' {5 .
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Interest to Fishery: No special fishery for this 1200 tkoe woc da0e W60° wge 0% qo0 B0
species.

Local Names: CUBA: Démine; JAPAN: Aosu- Fig. 53
miyaki.

Literature: Kamohara (1938); Matsubara and Iwai (1952); Grey (1953); Duarte-Bello (1959); Nakamura
(1984b); Parin and Kotlyar (1991).

Gempylus Cuvier, 1829 GEMP Gemp |

Gempylus Cuvier, 1829:200. Type species, Gempylus serpens Cuvier, 1829, by monotypy.

Synonyms: Acinacea Bory de Saint-Vincent, 1804 (nomen oblitum). Lemnisoma Lesson, 1831.
Zyphothyca Swainson, 1839. Leucoscombrus VVan der Hoeven, 1855.

Diagnostic Features: See species.

Species: A single species recognized so far, but populations in the Atlantic and the Indo-Pacific differ
significantly in number of vertebrae and first dorsal-fin spines: vertebrae 51 to 55 versus 48 to 50, first
dorsal fin with XXX to XXXII (rarely XXIX) versus XXVI to XXX spines, respectively (Parin and Becker,
1972; Parin et al.,, 1978; Collette et al., 1984). Therefore, these populations may represent distinct
species.

GEMP Gemp 1

Gempylus serpens Cuvier, 1829 Fig. 54

Gempylus serpens Cuvier, 1829:200 (Tropic of Cancer).

Synonyms: Acinacea notha Bory de Saint-Vincent, 1804 (nomen oblitum). Lemnisoma thyrsitoides
Lesson, 1831. Gempylus coluber Cuvier in Cuv. and Val., 1831. Gempylus ophidianus Poey, 1860.

FAO Names: En - Snake mackerel; Fr - Escolier serpent; Sp - Escolar de canal.

Field Characters: Two lateral lines, originating at one point, near upper edge of opercle. Dorsal and anal
finlets 5 to 7.

Diagnostic Features: Body greatly elongate and strongly compressed, its depth 15 to 18 times in
standard length. Head length 5.5 to 6 times in standard length; lower jaw extends anterior to upper jaw;
tips of both jaws with dermal processes; 3 immovable and 0 to 3 movable fangs anteriorly in upper jaw;
no fangs in lower jaw; vomer edentate. First dorsal-fin with XXVI to XXXII spines, its base very long,
second dorsal fin with a minute spine and 11 to 14 soft rays followed by 5 or 6 finlets; anal fin with II free
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FIRST GILL ARCH Fig. 54 Gempylus serpens

and I comprised spine and 10 to 12 soft rays followed by 6 or 7 finlets; pectoral fins with 12 to 15 soft
rays; pelvic fins reduced to | spine and 3 or 4 soft rays. Two lateral lines, both originating below first spine
of dorsal fin, the upper follows dorsal contour of body to end of first dorsal-fin base, the lower descends
gradually posterior to about tip of pectoral fin and runs midlaterally. Scales absent except on posterior
part of body. Vertebrae total 48 to 55, including 24 to 29 precaudal and 23 to 26 caudal. Colour: Body
uniformly dark brown; all fins dark brown with somewhat darker margins.

Geographical Distribution:Worldwide in tropical and subtropical seas, adults also often caught in
temperate waters. Specimens caught on the Atlantic side of South Africa (33°08’16° 47’E at 700 m) (Parin
and Golovan, 1976) probably strayed from the Indian Ocean (Fig. 55).
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Fig. 55
Habitat and Biology: Strictly oceanic, epi- and mesopelagic from surface to depths of 200 m and perhaps
deeper. Usually solitary. Rather common. Adults migrate to surface at night (nyctoepipelagic); larvae
and juveniles stay near surface only during the day. Feeds on fishes (myctophids, exocoetids, sauries,

scombrids), squid and crustaceans. Males mature at 43 cm standard length, females at 50 cm. Spawns
in tropical. waters throughout the year, Fecundity of about 300 thousand to 1 million eggs.

Size: Maximum about 1 m standard length, common to 60 cm.

Interest to Fisheries: No special fishery for this species, but appears sometimes as bycatch in the tuna
longline fishery.

Local Names: CANADA: Snake mackerel; FRANCE: Escolier serpent; JAPAN: Kurotachi-kamasu;
RUSSIA: Zmeinaya makrel; SOUTH AFRICA: Slangmakriel; UK: Snake mackerel, USA: Snake mackerel.
VIETNAM: Ca thu ran.

Literature: Matsubara and Iwai (1952); Grey (1953); Voss (1954); Jones (1960); Sebastian and Vedav-
yasa Rao (1963); Parin (1967, 1976b, 1986); Ahlstrom (1971); Fourmanoir (1969, 1971a); Legand et al.
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(1972); Parin and Becker (1972); Parin et al. (1974, 1977, 1978, 1990a); Belyanina (1975, 1982); Clarke
and Wagner (1976); Parin and Golovan (1976); Gorbunova (1977, 1982); Nakamura (1977, 1984a,b,
1986b,c); Kukuev (1982); Fujii (1983); Gloerfelt-Tarp and Kaiola (1984); Machida (1985); Parin (1986,
1990c).

Lepidocybium Gill, 1862 GEMP Lepid

Lepidocybium Gill, 1862:125. Type species, Cybium flavebrunneum Smith, 1849, by original designation
(also monotypic).

Synonyms: Xenogramma \Waite, 1904. Diplogonurus Noronha, 1926. Lepidosarda Kishinouye, 1926.
Diagnostic Features: See species.

Species: A single species recognized so far.

GEMP Lepid 1

Lepidocybium flavebrunneum (Smith, 1849) Fig. 56

Cybium flavo-brunneum Smith 1849, pt. 20 (Cape of Good Hope, Africa).

Synonyms: Xenogramma carinatum \Waite, 1904. Diplogonurus maderensis Noronha, 1926. Lepido-
sarda retigramma Kishinouye, 1926.

FAO Names: En - Escolar; Fr - Escolier noir; Sp - Escolar negro.

Fig. 56 Lepidocybium flavobrunneum

SCALES AROUND LATERAL LINE

Field Characters: First dorsal fin very low. Caudal peduncle with a prominent keel flanked with 2 small
supplementary keels, one above and one below. A single, sinuous lateral line.

Diagnostid Features: Body semifusiform and slightly compressed; its depth about 4.1 to 4.3 times in
standard length. Head length 3.6 to 3.7 times in standard length: lower jaw slightly extends anterior to
upper jaw; tip of both jaws without dermal processes; two pairs of fangs anteriorly in upper jaw; vomer
and palatines each with uniserial small teeth. First dorsal fin very low with VIl or IX spines, well separated
from second dorsal fin which has 16 to 18 soft rays followed by 4 to 6 finlets; anal fin with I or II comprised
spines and 12 to 14 soft rays; pectoral fins with 15 to 17 soft rays; pelvic fins well developed, with I spine
and 5 soft rays; caudal fin wide but rather small, with a strong median keel flanked by 2 smaller
supplementary keels, one on each side of the median keel. A single sinuous lateral line. Scales rather
small, each surrounded by a network of tubules bearing pores. Vertebrae total 31, including 16 precaudal
and 15 caudal. Colour: Body almost uniformly dark brown, becoming almost. black with age.
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Geographical Distribution: Widely distributed in tropical and temperate seas of the world, but probably
absent from the northern Indian Ocean (Fig. 57).
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Fig. 57

Habitat and Biology: Mostly over the continental slope, down to 200 m and more. Often migrates upward
at night. Feeds on squid, fishes (bramids, coryphaenids, scombrids, trachipterids, etc.) and crustaceans.
Weighs 6.5 kg at 77 cm standard length (89 cm total length) and 13 kg at 91 cm standard length (105 cm
total length).

Size: Maximum about 200 cm standard length, common to 150 cm.

Interest to Fisheries: No special fishery for this species, but appears as bycatch in the tuna longline
fishery, caught usually at depths from 100 to 300 m. In eastern tropical Atlantic an average of 0.17 to
0.20 fish per 1 000 hooks (Maksimov, 1970).

Local Names: CANADA: Escolar; FRANCE: Escolier noir; JAPAN: Aburasoko-mutsu; SPAIN: Escolar
negro, Escolar (Canary Islands); RUSSIA: Eskolar; USA: Escolar.

Literature: Munro (1949); Schultz and Springer (1956); Bartlett and Backus (1962); Merrett (1968);
Fourmanoir (1969, 1970, 1971 b); Maksimov (1970); Legand et al. (1972); Belyanina (1975); Parin (1976b,
1986, 1990c); Gorbunova (1977); Nakamura (1977, 1981, 1984b, 1986b,c); Fitch and Schultz (1978);
Paulin and Habib (1980); Kukuev (1982); Fuijii (1983); Gloerfelt-Tarp and Kailola (1984); Machida (1985);
Shcherbachev et al. (1986); Golovan and Pakhorukov (1988); Parin et al. (1990b).

Nealotus Johnson, 1865 GEMP Neal

Nealotus Johnson, 1865:434. Type species, Nealotus tripes Johnson, 1865, by monotypy.
Synonyms: Machaerope Ogilby, 1899.
Diagnostic: Features: See species.

Species: A single species recognized so far.

GEMP Neal 1

Nealotus tripes Johnson, 1865 Fig. 58

Nealotus tripes Johnson, 1865:434 (Madeira, Portugal).
Synonyms: Machaerope Latispinus Ogilby, 1899.

FAO Names: En - Black snake mackerel; Fr - Escolier reptile; Sp - Escolar oscuro.
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large and
T-shaped

2nd spine embedded and
parallel to ventral contour

FIRST GILL ARCH DETAIL OF ANAL RN

Fig. 58 Nealotus tripes

Field Characters: Anal fin with a large dagger-shaped first spine followed by a second smaller spine
almost entirely embedded and parallel to ventral contour just in front of the soft rays. A single lateral line,
fairly straight and oblique.

Diagnostic Features:Body elongate’and compressed; its body depth about 7 to 9 times in standard
length. Head length 4 times in standard length; upper profile of head nearly straight from tip of snout to
origin of dorsal fin; lower jaw extends anterior to upper jaw; tip of both jaws without dermal processes; 3
immovable and 0 to 3 movable fangs anteriorly in upper jaw; 1 fang anteriorly on each side of lower jaw;
vomer edentate. Gill raker at angle of first arch T-shaped and larger than others. Dorsal fin with XX or
XXI spines and 16 to 19 soft rays followed by 2 finlets; anal fin with I dagger-shaped spine and I smaller
free spine parallel to ventral contour in front of 15 to 19 soft rays followed by 2 finlets; pectoral fins with
13 or 14 soft rays; pelvic fins reduced to I small spine. A single, fairly straight lateral line. Large scales,
easily deciduous. Vertebrae total 36 to 38, including 21 or 22 precaudal and 15 or 16 caudal. Colour:
Body blackish brown; dorsal and anal fins pale brown; buccal and branchial cavities and peritoneum black.

Geographical Distribution: Tropical and temperate waters of Atlantic, Indian and Pacific oceans. The
southernmost Indian Ocean occurrence (28°08’S, 49°06’E) based on an unpublished record (R/V
VITYAZ-1I, station 2781) (Fig. 59).

TR n\;‘? LJM frﬁ

I i N L
20° [d 20° 400 s0° g0 100° 120  140°  160°  180°  160° 140+  120°  100* 80" 600 40° 20°




32 FAQ Species Catalogue Vol. 15

Habitat and Biology: Oceanic, epi- to mesopelagic from surface to about 600 m depth. Migrates to
surface at night (nyctoepipelagic). Feeds on myctophids and other small fishes, squid and crustaceans.
Matures at about 15 cm standard length.

Size: Maximum about 25 cm standard length, common to 15 cm.
Interest to Fisheries: No special fishery for this species.

Local Names: CANADA: Black snake mackerel; JAPAN: Fuurai-kamasu; RUSSIA: Nealot; USA: Black
snake mackerel.

Literature: Matsubara and Iwai (1952); Strasburg (1964); Backus et al. (1965); Haedrich and Nielsen
(1966); Mago (1970); Ahlstrom (1971); Fourmanoir (1969, 1971a); Legand et al. (1972); Parin and Becker
(1972); Belyanina (1975, 1982); Parin et al. (1973, 1977, 1978, 1981, 1990a); Clarke and Wagner (1976);
Parin and Golovan (1976); Gorbunova (1977, 1982); Nakamura and Paxton (1977); Kukuev (1982);
Nakamura (1982b, 1984b); Fuijii (1983); Machida (1985); Shcherbachev et al. (1986); Parin (1986, 1990c);
Paulin et al. (1989).

Neoepinnula Matsubara and Iwai, 1952 GEMP Neo

Neoepinnula Matusbara and |wai, 1952:193-1 94. Type species, Epinnula orientalis Gilchrist and von
Bonde, 1924, by original designation (also monotypic).

Synonyms: None.

Field Characters: Body moderately deep (depth less than 5 times in standard length). Two lateral lines,
originating above upper angle of gill opening, the lower descends along margin of gill opening, then follows
ventral contour of body. Pelvic fins normally developed, No dorsal or anal finlets.

Diagnostic Features: Body moderately deep and compressed. Lower jaw slightly extends anterior to
upper jaw; tip of both jaws without dermal processes; no spines at angle of preopercle; jaw dentition
includes anterior fangs and slightly compressed lateral teeth; one small tooth on each side of vomer;
uniserial small teeth on palatines. Gill rakers on first arch with a single cusp and many small spines;
angular raker long, with 2 longitudinal series of minute spines, triple-rooted. First dorsal fin with XVI
spines, second dorsal fin with I spine and 16 to 20 soft rays; anal fin with Il free and I comprised spine
and 17 to 20 soft rays; pelvic fins well developed, its length about 3 times in head length, with | spine and
5 soft rays; pectoral fins with 13 to 16 soft rays. Two lateral lines, both originate above upper angle of gill
opening, the upper follows dorsal contour of body to caudal peduncle, the lower descends downward
along margin of gill opening, rounds pectoral base and follows ventral contour of body to end of anal-fin
base and gradually ascends to middle of caudal-fin base. Body entirely covered with small deciduous
scales. Vertebrae total 32, including 16 precaudal and 16 caudal; no epineurals or epipleurals. Colour:
Body silvery or greenish brown; buccal and branchial cavities pale to black; first dorsal fin blackish.

Biology, Habitat and Distribution: Benthopelagic, dwelling at upper slope at 180 to 570 m depth. Known
from tropical waters of the West Atlantic, Indian and West Pacific.

Interest to Fisheries: None.

Remarks: Two species are known.

Key to Species of Neoepinnula:

1a. Interorbital space narrower than diameter of eye; pectoral fins with 15 or 16 soft rays;
dorsal fin inserted above upper angle of gill opening; buccal and branchial cavities pale
O AUSKY . ..o e e, N. americana

1b. Interorbital space wider than diameter of eye; pectoral fins with 13 or 14 (rarely 15) soft
rays; dorsal fin inserted behind upper angle of gill opening; buccal and branchial cavities
USUAIY DIACK. ......eeeiiie e e, N. orientalis
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Neoepinnula americana (Grey, 1953) Fig. 60 GEMP Neo 2

Epinnula orientalis americanus Grey, 1953:137 (Gulf of Mexico: 29°20’N, 87°42'W).

Synonyms: None.

FAO Names: En - American sackfish; Fr - Escolier americain; Sp - Escolar americano.

Fig. 60 Neoepinnula americana
(after Grey, 1959)

Field Characters: Dorsal-fin insertion above angle of gill opening. Lining of buccal and branchial cavities
pale.

Diagnostic Features: Body moderately deep, its depth 4.2 to 4.7 times in standard length. Head length
3.2 to 3.4 times in standard length; interorbital space 1.1 to 1.3 times in eye diameter; anteriorly in upper
jaw 3 to 6 fangs and 1 fang anteriorly on each side of lower jaw. First dorsal fin inserted above or slightly
behind margin of preopercle, with XVI spines and second dorsal fin with I spine and 17 to 20 soft rays;
anal fin with Il free and I comprised spine and 17 to 20 soft rays; pectoral fins with 15 or 16 soft rays:
pelvic fins with I spine and 5 soft rays, inserted beneath middle of pectoral fin. Two lateral lines, both
originate above upper angle of gill opening (sometimes the lower lateral line branches off from second or
third tubular scale of the upper lateral line).

Colour: Sides of body silvery, back brown; first gy U %
dorsal fin blackish, second dorsal fin black an- ““%/ /j}} 5
teriorly; buccal cavity pale, and branchial cavity e 5

Geographical Distribution: Known only R\
from the West Atlantic (Gulf of Mexico, Yu- e A
catan Channel, Caribbean Sea off Vene-
zuela, and off Suriname) (Fig. 61).

pale to dusky. \\

Habitat and Biology: Benthopelagic, from -
depths of 184 to 457 m.

Size: Maximum 22 cm standard length. wt

Interest to Fisheries: No special fishery
for this species.

(S

Local Names: JAPAN: Tachikamasu.

Literature: Mead (1951); Grey (1959, 1960);
Cervigébn (1966); Gorbunova (1982); Fujii i
(1983). o

Fig. 61
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Neoepinnula orientalis (Gilchrist and von Bonde, 1924) Fig. 62 GEMP Neo 1

Epinnula orientalis Gilchrist and von Bonde, 1924:15, pl. 4, fig. 1 (southeast Africa).
Synonyms: Epinnula orientalis pacifica Grey, 1953.

FAO Names: En - Sackfish; Fr - Escolier oriental; Sp - Escolar oriental.

angular gill
raker

1 cusp

2 longitudinal series
of minute spines

R 4
P an e

Se Ay
FIRST GILL ARCH ANGULAR GILL RAKER Fig. 62 Neoepinnula orientalis

Field Characters: Dorsal fin inserted behind angle of gill opening. Lining of buccal and branchial cavities
usually black.

Diagnostic Features: Body moderately deep, its depth 3.9 to 4.2 times in standard length. Head length
3.1 to 3.5 times in standard length; interorbital space 0.7 to 0.9.times in eye diameter; anteriorly in upper
jaw 3 immovable and 1 to 3 movable fangs and 1 fang anteriorly on each side of lower jaw. First dorsal
fin inserted above insertion of pectoral-fin base with XVI spines, second dorsal fin with I spine and 17 to
20 soft rays; anal fin with II free and I comprised spine and 17 to 19 soft rays; pectoral fins with 13 or 14
(rarely 15) soft rays; pelvic fins with 1 spine and
5 soft rays, inserted beneath or behind middle
of pectoral fin. Two lateral lines, both originate
above upper angle of gill opening. Pyloric
caeca usually 8. Colour: Body greenish brown
to dark brown; first dorsal fin blackish, mem-
branes between anterior 3 or 4 spines pig-
mented more intensively; buccal and branchial
cavities usually black.

M
g

Geographical Distribution: Indo-West Pa-
cific species recorded from off East Africa i
(Natal to Kenya), Saya de Malha Bank, Ara- ' ‘{
bian Sea; eastern North Indian Ocean, Flores, 5 J”
Banda, Arafura Sea, Sulawesi and Sulu Seas,

off Riu-Kiu and southern Japan (Fig. 63). o0

I
Habitat and Biology: Benthopelagic on upper »;o./i. I;’A;o. e ‘;;7”_ T
slope between 200 and 570 m. Matures at

about 15 cm standard length, feeds on small Fig. 63
fish, crustaceans and cephalopods.
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Size: Maximum 30 cm standard length.
Interest to Fisheries: No special fishery for this species.
Local Names: JAPAN: Touyou-kamasu, Sokosumiyaki; RUSSIA: Vostochnaya epinula.

Literature: Barnard (1925, 1927); Kamohara (1938); Smith (1949); Matsubara and Iwai (1958); Naray-
ana Rao (1965); Parin and Becker (1972); Parin (1976b); Gorbunova (1977, 1982); Parin et al. (1977);
Nishikawa and Nakamura (1978); Fourmanoir (1981); Belyanina (1982); Gloerfelt-Tarp and Kailola (1984);
Nakamura (1984a,b, 1986c¢); Machida (1985); Shcherbachev (1987).

Nesiarchus Johnson, 1862 GEMP Nes

Nesiarchus Johnson, 1862:173. Type species, Nesiarchus nasutus Johnson, 1862, by monotypy.

Synonyms: Escolar Jordan and Evermann in Goode and Bean, 1896. Bipinnula Jordan and Evermann,
1896.

Diagnostic Features: See species.

Species: A single species recognized so far.

GEMP Nes 1

Nesiarchus nasutus Johnson, 1862 Fig. 64

Nesiarchus nasutus Johnson, 1862:173 (Madeira, Portugal).
Synonyms: Prometheus paradoxus Capello, 1867. Thyrsitops violaceus Bean, 1887.

FAO Names: En - Black gemfish; Fr - Escolier long nez; Sp - Escolar narigudo.

JUVENILE
(adapted from Tucker, 1956)

degenerated
gill rakers

FIRST GILL ARCH Fig. 64 Nesiarchus nastus
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Field Characters: Dermal processes on tips of both jaws well developed. A single and fairly straight
lateral line. Snout fairly long. Gili rakers degenerated.

Diagnostic Features: Body fairly elongate and strongly compressed; its depth 10 to 13 times in standard
length. Head length 4.2 to 4.6 times in standard length; lowerjaw strongly extends anterior to upperjaw;
a conical cartilaginous (or dermal) process at tip of each jaw, lower larger than upper; 3 immovable and
0 to 3 movable fangs anteriorly in upperjaw; 1 fang anteriorly on each side of lowerjaw; vomer edentate.
Gili rakers degenerated. First dorsal fin with XIX to XXI spines, its base long, second dorsal fin with |
spine and 19 to 24 soft rays, its base short; anal fin a little smaller than second dorsal fin, with Il comprised
spines and 18 to 21 soft rays; pectoral fins short, with 12 to 14 soft rays; pelvic fins small, shorter than
pectoral fins with | small spine and 5 soft rays. A single fairly straight lateral line, inserted above angle
of opercle, gradually sloping posteriorly and runs midlateral above anal fin and caudal peduncle.
Vertebrae total 34 to 36, including 20 to 22 precaudal and 14 caudal. Colour: Body dark brown with
violet tint; fin membranes black; margin of anus black.

Geographical Distribution: Probably worldwide in tropical and subtropical seas except in eastern Pacific
and northern Indian oceans. Large-sized strays in cold-temperate waters off Iceland, Norway, northern
Japan and southern New Zealand (Fig. 65).

&
M

60°

40°

e ¥

0°

20°

o
40! %/[*

60' V' -
g | A~ &N i S"/

o . L i . L L L . L

20° 0° 20°  40°  60°  80°  100° 120° 400 160°  180°  160° 140% 120° jope  80°  60°  40° 20°

Fig. 65

Flabitat and Biology: Adults bentho- to mesopelagic, dwelling on the continental slope or underwater
rises at about 200 to 1 200 m, migrate to midwater at night. Larvae and juveniles epi- to mesopelagic,
rather common in oceanic ichthyoplankton, only found in the tropics.Feeds on squid, fish and crusta-
ceans. Reproductive throughout the year in warm waters.

Size: Maximum 130 c¢m standard length, common 30 to 80 cm.
Interest to Fisheries: No special fishery for this species.

Local Names: JAPAN: Hashinaga-kurotachi; PORTUGAL: Peixe espada preto, Peixe coelho de natura
(Madeira); RUSSIA: Neziarkh; SPAIN: Pez espada picudo (Canary lIslands).

Literature: Grey (1953); Tucker (1956); Fourmanoir (1969, 1979); Wheeler (1969); Legand et al. (1972);
Parin and Becker (1972); Quero (1973); Parin (1976b, 1986, 1990c); Parin et al. (1974, 1976, 1978);
Nakamura et al. (1981, 1983); Belyanina (1982); Gorbunova (1977, 1982); Fujii (1983); Nakamura
(1984b); Konovalenko and Parin (1985); Parin and Prutko (1985); Becker and Evseenko (1986); Shcher-
bachev et al. (1986); Paulin et al. (1989).

click for next page
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Paradiplospinus Andriashev, 1960 GEMP Para

Paradiplospinus Andriashev, 1960:244, figs 1, 2. Type species, Paradiplospinus antarcticus Andriashev,
1960, by original designation (also monotypic).

Synonyms: None.

Field Characters: Body extremely elongate. Anus situated much nearer tip of caudal-fin origin than tip
of snout, distance to first anal-fin spine much shorter than head length. Second dorsal-fin base less than
half of first dorsal-fin base.

Diagnostic Features: Body extremely elongate and compressed; in adults, maximum body depth 12 to
17 times in standard length; body width 1.9 to 2.4 times in body depth: position of anus about twice nearer
tip of caudal fin than to tip of snout and its distance to first anal-fin spine not more than snout length.
Lower jaw extends anterior to upper jaw; tip of both jaws without dermal process; prominent interorbital
slits developed between frontal and upper suborbital; several gently curved fangs on anterior part of upper
jaw and a pairon tip of lowerjaw, lateral teeth strongly compressed, pointed and irregularly spaced; vomer
edentate, uniserial; minute teeth on palatines.Length of second dorsal-fin base less than half of first
dorsal-fin base, first dorsal fin with XXXV to XX XIX spines, second dorsal fin with 26 to 34 soft rays; anal
fin with Il small free spines in front of 24 to 31 soft rays, anterior soft part of anal fin fairly high, with fin
membrane; pectoral fins with 12 to 14 soft rays; pelvic fins with of | spine (in juveniles) or absent. A single
midlateral lateral line.Vertebrae total 60 to 67, including 35 to 39 precaudal and 23 to 28 caudal. Colour:
Body brownish black or silvery white; buccal and branchial cavities black.

Biology, Flabitat and Distribution: Benthopelagic (P. antarcticus may be pelagic) feeds on micronektonic
fish and invertebrates. Known from southern East Atlantic and in the Southern Ocean.

Interest to Fisheries: No data available.

Species: Two species described, that are often considered synonymous, but they can be separated by
the following key.

Remarks: Karrer (1975), Fitch and Gotshall (1972) and Russo (1983) considered Paradiplospinus as a
synonym of Diplospinus.

Key to Species of Paradiplospinus:

1a. Head length 4.9 to 5.4 times in standard length; distance from anus to first anal-fin spine
equalto snout length; vertebrae total 64 to 67; body SilVE Ty e P. antarcticus

1b. Head length 4.5 to 4.9 times in standard length; distance from anus to first anal-fin spine
1.1 to1.4 times in snout length; vertebrae total 60 to 64; body in adults brownish black
P gracilis

: EMP Para 1
Paradiplospinus antarcticus Andriashev, 1960 Fig. 66 G ara

Paradiplospinus antarcticus Andriashev, 1960:245-248, figs 1, 2 (Antarctic Seas: 63°02’S, 121°08’E).

Synonyms: None, In the belief that there was only a single species of Paradiplospinus many authors
used the name P. gracilis as including P. anturcticus.

FAO Names: En - Antarctic escolar; Fr - Escolier antarctique; Sp - Escolar antartico.
Field Characters: Distance from anus to first anal-fin spine equal to snout length. Body silvery.

Diagnostic Features: Body extremely elongate, its depth 13 to 17 times in standard length; anus
situated below the 32nd to 34th dorsal-fin spine; distance from anus to first anal-fin spine equal to snout
length. Head length 4.9 to 5.4 times in standard length, in specimens more than 30 cm standard length;
anteriorly in upper jaw 3 to 6 fangs and 1 fang anteriorly on each side of lower jaw. Second dorsal-fin
base 2.1 to 2.6 times in length of first dorsal-fin base, first dorsal fin with XXXVI to XXXIX spines,
second with 28 to 34 soft rays (total 66 to 71 fin elements); anal fin with Il free spines and 25 to 31 soft
rays. Pyloric caeca 6. Vertebrae total 64 to 67, including 37 to 39 precaudal and 26 to 28 caudal.
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Fig. 66 Paradiplospinus antarcticus

Colour: Body silvery white without any conspicuous marks except 40 to 50 narrow longitudinal lines of
pale melanophores; dorsal-fin base, opercular region and caudal-fin origin dark brownish.

Geographical Distribution: Circumpolar, in Antarctic and Subantarctic areas. Larval and juvenile
specimens mostly obtained between southern land masses and the Antarctic Continent (Fig. 67).
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Habitat and Biology: Adults and subadults epi- to mesopelagic, or mesobenthopelagic at shelves and
slopes from surface to 830 m (temperature 0° to 4°C). Larvae and juveniles probably meso- to
bathypelagic, down to 2 830 m (Bussing, 1965). Feeds on krill, squid and fishes (predominantly
myctophids), weighs 165 g (average) at 41 to 46 cm standard length. No spawning or post-spawning fish
found in Scotia Sea during late summer (February to March) in 1965 and 1967 (Permitin, 1969).

Size: Maximum 52 cm standard length, common to 30 to 40 cm.
Interest to Fisheries: No special fishery for this species.

Local Names:
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Literature: Bussing (1965, as P. gracilis); Permitin (1969, as P. gracilis); Parin and Becker (1972, as P.
gracilis); Parin et al. (1974, 1990a, as P. gracilis); Karrer (1975); Nakamura (1982a, 1990b, as P. gracilis);
Nishikawa (1984, as P. gracilis); Becker (1985, as P. gracilis); Becker and Evseenko (1986, as P. gracilis);
Pavlov and Andrianov (1986, as P. gracilis).

GEMP Para 2

Paradiplospinus gracilis (Brauer, 1906) Fig. 68

Lepidopus gracilis Brauer, 1906:291, pl. 12, fig. 1 (off Walvis Bay, South Africa: 21°53’S, 6°58’E).

Synonyms: None.

FAO Names: En - Slender escolar; Fr - Escolier élégant; Sp - Escolar magro.

Fig. 68 Paradiplospinus gracilis
(adapted from Lloris, 1986)

Field Characters: Distance from anus to first anal-fin spine less than snout length. Body brownish black.

Diagnostic Features: Body depth contained 12 to 16 times in standard length; anus situated below
30th to 32nd dorsal-fin spine; distance from anus to first anal-fin spine 1.2 to 1.4 (rarely 1 .1) times in
snout length. Head length 4.5 to 4.9 times in standard length, in specimens more than 35 cm standard
length; anteriorly in upper jaw 3 immovable and 1 to 3 movable fangs and 1 fang anteriorly on each
side of lower jaw, Length of second dorsal-fin base 2.8 to 3.0 times in length of base of first dorsal
fin, dorsal fin with XXXV to XXXVIII spines and 26 to 30 soft rays (total 63 to 68 fin-elements); anal
fin with 11 free spines and 24 to 29 rays. Pyloric caeca 6. Vertebrae total 60 to 64, including 35 to
38 precaudal and 23 to 26 caudal. Colour: Body and fins brownish black.

Geographical Distribution: Known only from off Namibia 9z o
and western South Africa, from 17°30°S to 31°S (Fig. 69). gg
1 [N

Habitat and Biology: Benthopelagic to upper continental
slope (depth 368 to 626 m), juveniles pelagic (probably
mesopelagic). Specimens 35 to 40 cm standard length
collected with ripe gonads. w

Y - =

Size: Maximum 43 cm standard length (Mikhailin, 1986b).

Interest to Fisheries: No special fishery for this species. ¢

Local Names: JAPAN: Minamihoso-kurotachi.

Literature: Karrer (1973, 1975); Mikhailin (1976b); Parin w
and Golovan (1976); Lloris (1986); Nakamura (1986a);
Parin (1990c¢).
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Promethichthys Gill, 1893 GEMP Prom

Promethichthys Gill, 1893:115, 123. Type species, Prometheus atlanticus Lowe, 1838, by monotypy and
subsequently by replacement name (replacement for Prometheus Lowe, 1838, preoccupied by Hubner,
1824).

Synonyms: Prometheus Lowe, 1838 (preoccupied). ?Dicrotus Glinther,1860.
Diagnostic Features: See species.

Species: One species recognized so far.

GEMP Prom 1

Promethichthys Prometheus (Cuvier, 1832) Fig: 70

Gempylus prometheus Cuvier in Cuv. and Val., 1832:213, pl. 222 (St. Helena Is.).

Synonyms: Prometheus atlanticus Lowe, 1838.7?Dicrotus armatus Gunther, 1860. Thyrsites ballieui
Sauvage, 1882. ?Dicrotus parvipinnis Goode and Bean, 1896. Promethichthys pacificus Seale, 1906.

FAO Names: En - Roudi escolar; Fr - Escolier clair; Sp - Escolar prometeo.

angular raker
triple-rooted

FIRST GILL ARCH Fig. 70 Promethichthys Prometheus

Field Characters: Body moderately elongate and compressed. A single lateral line, dorsolateral
anteriorly, bending downward below fourth to sixth spines of first dorsal fin and becomes midlateral and
horizontal for most of its length. Dorsal and anal finlets present.

Diagnostic Features: Body moderately elongate and compressed; its depth 6.5 to 7 times in standard
length. Head length 3.5 to 3.7 times in standard length; lower jaw extends slightly anterior to upper jaw;
tip of both jaws without dermal processes; strong jaw dentition including 3 or 4 immovable and 0-3 movable
fangs anteriorly in upper jaw; 1 shorter fang anteriorly on each side of lower jaw and numerous lateral
compressed teeth; no vomerine teeth; palatine teeth present. Spinescent gill rakers on first arch with 1
to 3 cusps and many small spines; the angular raker long and triple-rooted. First dorsal fin with XVII to
XVIII (rarely XIX) spines, second dorsal fin with I spine and 17 to 20 soft rays followed by 2 finlets, base
of first dorsal fin 2.5 times longer than base of second dorsal fin; anal fin with II (rarely III) comprised
spines and 15 to 17 soft rays followed by 2 finlets; pectoral fins with 13 or 14 (rarely 15) soft rays, a little
shorter to a little longer than half of head length; pelvic fins entirely absent at more than 40 cm standard
length (in smaller specimens represented by I spine that reduces with growth), underskin articulation on
pelvic girdle before pectoral-fin base. A single lateral line running subdorsally from above upper angle of
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gill opening to under the fourth spine of the first dorsal fin, than abruptly curving down and, from under
sixth spine, midlateral to caudal-fin origin, Body entirely scaled at more than 20 to 25 cm standard length.
Pyloric caeca 7 or 8. Vertebrae total 33 to 35, including 18 to 20 precaudal and 14 to 16 caudal; epineurals
from 2nd to 30th; epipleurals from 21st to 30th vertebra. Colour: Body greyish to copper brown; fins
blackish at more than 40 cm standard length, yellowish with blackish tips in smaller specimens (first dorsal
fin with a black blotch on two anteriormost membranes); buccal and branchial cavities black.

Geographical Distribution:Tropical and warm temperate waters of all oceans, but absent from East
Pacific Ocean except at Sala y Gomez Ridge (Fig. 71).

T T

T |
80 = T ‘ _® ’»;
sor . [ ﬁ_gé% ahiale ]
f2 - R & |4
S = W R : R~

B

2
3
s

40 ‘

“T L A

) ,
— MJN‘? N
L I i L I L I . | S
. o

.
0° 0° 20° 40 60°  e0®  100°  120° 140°  160°  180°  160° q40*  120°  q00°

Fig. 71

Habitat and Biology: Benthopelagic at continental slopes, around oceanic islands and submarine rises
at 100 to 750 m. Migrates to midwater at night, feeds on fish, cephalopods and crustaceans. Reproduc-
tive season from August to September near Madeira, probably throughout the year in warmer seas.

Size: Maximum 100 cm standard length, perhaps longer.
Interest to Fisheries: No special fishery for this species.
Local Names: AUSTRALIA: Single-line gemfish; JAPAN: Kuroshibi-kamasu; USSR: Prometikht.

Literature: Matsubara and lwai (1952, 1958); Munro (1958); Grey (1960); Forster et al. (1970); Legand
et al. (1972); Parin and Becker (1972); Quero (1973); Parin and Golovan (1976); Nakamura (1977, 1981,
1982b, 19844a,b); Parin et al. (1978); Golovan (1978); Gushchin and Kukuev (1981); Pakhorukov (1981);
Fujii (1983); Gloerfelt-Tarp and Kailola (1984); Duhamel (1984); Randall and Egafa (1984); Wass (1984);
Machida (1985); Parin and Prutko (1985); Parin (1986, 1990b,c); Shcherbachev et al. (1985, 1986); Borets
(1986); Shcherbachev (1987); Golovan and Pakhorukov (1988); Parin and Paxton (1990).

Rexea Waite, 1911 GEMP Rexea

Rexea Waite, 1911 a:49. Type species, Rexea furcifera \Waite, 1911 a, by original designation.
Synonyms: Jordanidia Snyder, 1911.

Field Characters: Body moderately elongated and compressed.Body depth 5 to 7 times in standard
length. Two lateral lines, the lower originates below third to seventh spine of first dorsal fin and runs
midlaterally or submidlaterally posteriorly. Dorsal and anal finlets present.

Diagnostic Features: Body moderately elongate and compressed; body depth 5 to 7 times in standard
length, Lower jaw extends anterior to upper jaw; tip of both jaws without dermal processes; strong jaw
dentition including anterior fangs and lateral compressed teeth; no vomerine teeth (present in juveniles):
uniserial small teeth on palatines. Gill rakers on first arch tuberculous with a few cusps and many small



42 FAO Species Catalogue Vol. 15

spines; the angular raker long and triple-rooted. First dorsal fin with XVII to XIX spines, second dorsal
fin with | spine and 14 to 19 soft rays followed by 2 finlets; anal fin with I free and I comprised spine, and
11 to 16 soft rays followed by 2 finlets; pectoral fins with 12 to 15 soft rays; pelvic fins small, with I spine
and 2 or 3 soft rays, or reduced. Two lateral lines, the upper follows dorsal contour of body, the lower
originates below third to seventh spine of first dorsal fin, descends gradually backward and runs
midlaterally or sublaterally; body entirely scaled or naked except a scaly part on caudal peduncle.
Vertebrae total 33 to 36, including 19 or 20 precaudal and 14 to 16 caudal; epineurals from 2nd to 15th
to 30th vertebrae; epipleurals from 19th or 20th to the 28th to 30th vertebrae, or absent. Colour: Body
silvery to brown; black blotch at anterior part of first dorsal fin: buccal and branchial cavities black.

Biology, Habitat and Distribution: Benthopelagic, dwelling from lower shelves to middle slopes (also
around islands and seamounts) at 100 to 800 m depth. Feeds on fish, squid and crustaceans. Known
from tropical and temperate waters of the Indian and west to southern East Pacific Oceans.

Species: Six species are recognized following Parin’s (1989) review.

lllustrated Key to Species of Rexea:

1a. Pelvic fins with I spine and 2 or 3 tiny soft rays, originate below the posterior margin of
pectoral-fin base or further posteriorly; body entirely scaled at more than 20 cm standard
length; epineurals present only at precaudal vertebrae, epipleurals absent; vertebrae
10 €= 7 B8 (o T < -2

1b. Pelvic fins with I spine at less than 20 to 25 cm standard length, reduced to a subdermal
knob in larger specimens, originate below the middle of pectoral-fin base or further
anteriorly; body naked or scales present only on caudal peduncle and along posterior
part of lower lateral line; epineurals present at precaudal and caudal vertebrae (except
5 to 7 of the last), epipleurals present or absent; vertebrae total 34. ...cvnevviiiiieeeeeees - 3

2a. Upper lateral line extends beyond origin of second dorsal fin, usually terminates below
8th to 12th soft ray; dorsal-fin spines usually XVIII; vertebrae total 36 (rarely 35) of which
16 are caudal vertebrae; epineurals to 14 to 16th precaudal vertebrae (Fig. 72) .......... R. solandri

2b. Upper lateral line not extending beyond origin of second dorsal fin, usually terminates
below the 13th to 16th spine of first dorsal fin; dorsal-fin spines XVII; vertebrae total 34

of which 15 are caudal vertebrae; epineurals to the last precaudal vertebra (Fig. 73)
R. brevilineata

upper lateral line upper lateral line
ends below 2nd ends before 2nd
usually 18 dorsal-fin spines dorsal fin 17 dorsal-fin spines dorsal fin

Fig. 72 Rexea solandri Fig. 73 Rexea brevilineata

3a. Base of first dorsal fin 2.3 to 2.5 times longer than base of second dorsal fin (including
finlets); pectoral fins usually with 13 soft rays, their length 2.2 to 2.4 times in head length;
pelvic fins originates below pectoral-fin base; 15 caudal vertebrae; epipleurals present
OF BDSENE 1eveererennnnsseseesererernnsnssssraseeeesesnnnsssssssssseeeennsnsssssssnseeeesesnnsnssnsnnseseesennnnnsnnnnsnsees -4

3b. Base of first dorsal fin 2.7 to 3.4 times longer than base of second dorsal fin (including
finlets); pectoral fins usually with 14 soft rays, their length 1.6 to 2.0 times in head length
(in specimens longer than 12 cm standard length); pelvic fins originates before pectoral-
fin base; 14 caudal vertebrae; epipleurals present .....ccvoricveceeri o s -5
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4a. At greater than 30 cm standard length, lower lateral line sublateral, under the mid-part
of first dorsal fin, it runs twice nearer ventral than dorsal contour of body; spinescent gill
rakers with 1 or 2 cusps; epipleurals absent (Fig. 74) «ccvrvrioeiieiii s R nakamurai

4b. Lower lateral line running midlateral; spinescent gill rakers with 2 to 4 cusps; epipleurals
[ =T=T=T ) (T TR T R. prometheoides

2 to 4 cusps

> &7731‘103& ) aﬁ"%k&& b S5
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Fig. 74 Rexea nakamurai Fig. 75 Rexea prometheoides

5a. Lateral line bifurcating below the middle of interspace between the fourth and fifth spine
of first dorsal fin or further anterior; pyloric caeca 8 or 9 (rarely 10); maximum size up to
72 cm standard length, matures at more than 25 cm standard length (Fig. 76). ....... R. antefurcata

5b. Lateral line bifurcating below the fifth spine of first dorsal fin or further posterior; pyloric
caeca 7 (rarely 8); maximum size about 20 cm standard length, matures at about 10 cm

standard length (Fig. 77) e iriiciise v s eee e resssannnm s mmnnnns R. bengalensis
bifurcation of lateral line
bifurcation of lateral line below 5th spine or fur-
below 4th to 6th spine ther posterior

Fig. 76 Rexea antefurcata Fig. 7T Rexea bengalensis
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Rexea antefurcala Parin, 1989 Fig. 78 GEMP Rexea 2

Rexea antefurcata Parin, 1989:19-21 | fig. 6 (Sala y Gomez Submarine Ridge: 25°34’S, 89°12’W).

Synonyms: None.
FAO Names: En - Long-finned escolar; Fr - Escolier longues ailes; Sp - Escolar de aleta larga.

2 to 4 cusps

Fig. 78 Rexea antefurcata
(after Parin, 1989)

FIRST GILL ARCH

Field Characters: Body naked except at caudal peduncle and along posterior part of lateral lines. Lower
lateral line originates before fifth spine of first dorsal fin and runs midlaterally. Base of first dorsal fin about
3 times longer than base of second dorsal fin. Pectoral fins equal or longer than half of head length.
Pelvic fins with I spine (in smaller specimens) or absent.

Diagnostic Features: Body depth 6 to 7 times in standard length; body width 2.1 to 2.6 times in body
depth. Head length 3 to 3.5 times in standard length; anteriorly in upper jaw 3 to 5 immovable and 1 to
3 movable fangs and 1 fang anteriorly on each side of lower jaw; palatine teeth 9 to 16. Spinescent gill
rakers with 2 to 4 cusps. First dorsal fin with XVIII (rarely XIX) spines, second dorsal fin with I spine and
15 to 17 soft rays followed by 2 finlets, base of first dorsal fin 2.8 to 3.1 times longer than base of second
dorsal fin; anal fin with I free andl comprised spine and 12 to 34 soft rays followed by 2 finlets; pectoral
fins with 14 (rarely 13) soft rays, their length equal or longer than half of head length; pelvic fins entirely
absent at more than 25 cm standard length (represented by a single spine in smaller specimens),
underskin articulation of pelvic girdle in front of or below anterior edge of pectoral-fin base. Lateral line
bifurcating below third to fifth spine of first dorsal fin: upper lateral line reaches at least to end of soft
dorsal-fin base; lower lateral line midlateral. Most of body naked except wedge-shaped stripe of
squamation extending forward from caudal

peduncle along horizontal part of lower lateral - RN ~F V\% ]
line and a few scales along posterior part of PR S @%ﬁ

upper lateral line. Pyloric caeca 8 to 10. Verte- 1 o \ (( )
brae total 34, including 20 precaudal and 14 : e /
caudal; epineurals and epipleurals to 29th or  *|J & ) RS

30th vertebra. Colour: Body greyish or o N st ™
brownish with metallic tint; anterior 3 mem- | T L

branes of first dorsal fin jet-black, rest of fin j }

blackish; pectoral fins grey posteriorly. wol T 3

Geographical Distribution: Known from the L‘g"
southern East Pacific (on seamounts of Nazca v L1, ] P

and Sala y Gomez Ridges and at Easter Island), o, \J%J@J{ J—7
from the Tasman Sea (from 23° to 37°S along 0T Wee e 0% 1600 tge 1200 jg0e 800 600 b0°  20°
east coast of Australia and on seamounts), and Fig. 79

from southern Fiji (Fig. 79).
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Habitat and Biology: Benthopelagic from 126 to 770 m depth. Probably schooling, migrates to midwater
at night. Feeds on fishes (myctophids, Maurolicus, eels, macrourids, carangids, emmelichthyids, etc.),
prawn and squid; larger prey items are swallowed in parts (Parin et al., 1990b). Matures at about 25 cm
standard length.

Size: Maximum 72.5 ¢cm standard length.

Interest to Fisheries: No special fishery for this species, but appears as a bycatch of deep-water prawn
trawl fishery in New South Wales, Australia.

Local Names: AUSTRALIA: Long-finned gemfish; RUSSIA: Dlinnokrylaya reksiya.
Literature: Parin and Paxton (1990); Parin (1990b).

GEMP Rexea 3

Rexea bengalensis (Alcock, 1894) Fig. 80

Thyrsites bengalensis Alcock, 1894:117-118, pl. VI, fig. 1 (Bay of Bengal off Madras).

Synonyms: None.

FAO Names: En - Bengal escolar; Fr - Escolier bengalais: Sp - Escolar bengali.

3 to 4 cusps

e e U TS .7
Y P SR T Fig. 80 Rexea bengalensis
FIRST GILL ARCH (adapted from de Beaufort and Chapman, 1951)

Field Characters: Body naked. Lower lateral line originating under or a little behind fifth spine of first
dorsal fin and runs midlaterally. Base of first dorsal fin about 3 times longer than base of second dorsal
fin. Pectoral fin length equal to or longer than half of head length. Pelvic fins with 1 spine.

Diagnostic Features: Body depth 6 to 7 times in standard length; body width 2.3 to 2.6 times in body
depth. Head length 2.9 to 3.4 times in standard length; anteriorly in upper jaw 6 fangs and 1 smaller fang
anteriorly on each side of lower jaw; palatine teeth present. Spinescent gill rakers with 3 or 4 cusps. First
dorsal fin with XVIII (rarely XIX) spines, second dorsal fin with I spine and 14 to 16 soft rays followed by
2 finlets, base of first dorsal fin 2.7 to 3.3 times longer than base of second dorsal fin; anal fin with I free
and I comprised spine and 11 to 13 soft rays followed by 2 finlets; pectoral fins with 14 (rarely 13 or 15)
soft rays, at more than 12 cm standard length their length equal to or longer than half of head length;
pelvic fins represented by I spine, very short in larger specimens, originates before or below anterior edge
of pectoral-fin base. Lateral line bifurcating from below fifth to before sixth spine of first dorsal fin; upper
lateral line reaching at least to end of soft dorsal-fin base; lower lateral line midlateral. Entire body without
scales. Pyloric caeca 7 or 8. Vertebrae total 34, including 20 precaudal and 14 caudal; epineurals and
epipleurals to 29th or 30th vertebra. Colour: Body brownish with silvery tint; fins hyaline; anterior 3
membranes of first dorsal fin black, rest of fin black-edged; tips of caudal-fin lobes greyish.
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Geographical Distribution: Indo-West Pacific
species recorded from Mozambique Channel, o .
Saya de Malha Bank, Maldives Islands, India, - - {“*?21 v ]

Sri Lanka, Arafura and Java Seas, Makassar qu g m”“ﬁhgg\w
Strait, northwestern and northeastern Australia 600 e
and southern Japan (Fig. 81). , M \
w0 A\. A4 @D ’ |
Habitat and Biology: Benthopelagic from 143 ==y N 4"‘
to 820 m depth. Matures at about 10 cm stand- gl &ﬂ ¥ 3
ard length. A squid was found in the stomach . - ‘ s
of one specimen. j P
. . L \ A { <
Size: Maximum 20 cm standard length. . ﬂ\g f
Interest to Fisheries: No special fishery for
this species. 5
I P B
Local Names: AUSTRALIA: Small gemfish; et 2

RUSSIA: Malaya rekSiya 20° (;’ 200 40 60 s0® N;D’ 1;0' 1L10' woe 180 60T wee
Literature: Alcock (1899); de Beaufort and. Fig. 81
Chapman (1951, as R. prometheoides); Parin and

Becker (1972, as R. prometheoides, in part); Parin

(1989); Parin and Paxton (1990).

GEMP Rexea 4

Rexea brevilineata Parin, 1989 Fig. 82

Rexea brevilineata Parin, 1989:13-1 4, fig. 3 (Nazca Submarine Ridge: 24°4 1'S, 85°29°'W).
Synonyms: None.

FAO Names: En - Short-lined escolar; Fr - Escolier barracuda; Sp - Escolar de rayas cortas.
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FIRST GILL ARCH (adapted from Parin, 1989)

e Fig. 82 Rexea brevilineata

Field Characters: Body entirely scaled at more than 20 cm standard length. Pelvic fins with I spine and
3 soft rays. Upper lateral line barely reaching origin of second dorsal fin.

Diagnostic Features: Body depth 6 to 7 times in standard length; body width 2.0 to 2.6 times in body
depth. Head length 2.7 to 3.4 times in standard length; anteriorly in upper jaw 3 to 5 immovable and 1 to
3 movable fangs and 1 fang anteriorly on each side of lower jaw; palatine teeth 8 to 23. Spinescent gill
rakers with 2 to 4 cusps. First dorsal fin with XVII spines, second dorsal fin with I spine and 15 to 18 soft
rays followed by 2 finlets, base of first dorsal fin 2.3 to 2.7 times longer than base of second dorsal fin;
anal fin with I free spine, I comprised spine and 12 to 14 soft rays followed by 2 finlets; pectoral fins with
14 (rarely 13) soft rays, shorter in length than half of head length; pelvic fins with I spine and 3 soft rays,
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originating below or behind posterior edge of pectoral-fin

base. Lateral line bifurcating below fifth to seventh spine i & Wb :%;

of first dorsal fin, upper rarely reaching origin of second Q‘% sy e
dorsal fin, usually terminating below third to last spine of wh =~

first dorsal fin, lower midlateral, sometimes undulating /J

on caudal peduncle. Body entirely scaled at more than —%% /T»i

20 cm standard length. Pyloric caeca 7 or 8. Vertebrae ) % ~N

total 34, including 19 precaudal and 15 caudal (very ‘ \/\LL"’QP"-“;_:

rarely total 33, 19 precaudal and 14 caudal); epineurals 7\;,«&}%&7

to 19th to 20th vertebra; no epipleurals. Colour: Body \5
brown with silvery tint; anterior 2 membranes of first " i I~

dorsal fin black, rest of fin black-edged; posterior part
of pectoral fins black.

w

Geographical Distribution: Known only from seamounts
of Nazca Submarine Ridge and adjacent parts of Salay
Gomez Ridge (Fig. 83).

Habitat and Biology: Benthopelagic from 180 to 400 m
depth. Feeds on squid and fish. Matures at about 25 ; ‘
cm. Longevity up to 15 years (Kotlyar and Parin, 1990). o

Lo°

e 100* [k

Size: Maximum 43 cm standard length.

Fig. 83
Interest to Fisheries: No special fishery for this species.
Local Names: RUSSIA: Naskanskaya reksiya.

Literature: Parin (1990b).

GEMP Rexea 5

Rexea nakamurai Parin, 1989 Fig. 84

Rexea nakamurai Parin, 1989:14-16, fig. 4 (Kyushu-Palau Ridge: 26°11‘N, 135°48’E).
Synonyms: None.

FAO Names: En- Nakamura’s escolar; Fr - Escolier dentu; Sp - Escolar de Nakamura.

Fig. 84 Rexea nakamurai
FIRST GILL ARCH (adapted from Parin, 1989)

Field Characters: Body naked except a limited scaly area between the second dorsal and anal fin. Lower
lateral line originating between fifth and sixth spine of first dorsal fin, running sublaterally. Base of first
dorsal fin about 2.5 times longer than base of second dorsal fin. Pectoral fin length shorter than half of
head length. Pelvic fins with I spine (in smaller specimens) or absent.



48 FAO Species Catalogue Vol. 15

Diagnostic Features: Body depth (in adults) about 6 times in standard length; body width 1.9 to 2.5 times in
body depth. Head length 3.0 to 3.2 times in standard length; anteriorly in upper jaw 2 to 4 immovable and 1
to 3 movable fangs and I fang anteriorly on each side of lower jaw; palatine teeth 9 to 19. Spinescent gill
rakers with 1, rarely 2 cusps. First dorsal fin with XVIII spines, second dorsal fin with I spine and 15 to 18
soft rays followed by 2 finlets, base of first dorsal fin 2.3 to 2.5 times longer than base of second dorsal fin;
anal fin with I free and I comprised spine and 12 or 13 soft rays followed by 2 finlets; pectoral fins with 13
(very rarely 12) soft rays, shorter than half of head length; pelvic fins entirely absent at more than 25 cm
standard length (represented by a single spine in smaller specimens, underskin articulation on pelvic girdle
behind anterior edge of pectoral-fin base). Lateral line bifurcating below interspace between fifth to sixth spine
of first dorsal fin; upper lateral line reaching base of first dorsal finlet; lower lateral line sublateral, running 1.5
to 2 times nearer ventral than dorsal profile of body. Most of body naked except almost rectangular stripe of
squamation extending forward from caudal peduncle to behind the origins of second dorsal-fin base and
anal-fin base. Pyloric caeca 8 or 9. Vertebrae total 34
(rarely 33), including 19 (rarely 18) precaudal and 15
caudal; epineurals to 27th to 29th vertebra; no epi-
pleurals. Colour: Body greyish brown; anterior 2 : A
membranes of fist dorsal fin black, rest of fin greyish, | : T
black-edged.

Geographical Distribution: Known from tropical Pa-
cific (Kyushu-Palau Ridge and off Oahu) and Indian
Ocean (Nazareth Bank and off Sumatra) (Fig. 85).

Habitat and Biology: Benthopelagic from 340 to
370 m depth. Matures at about 25 cm standard
length.

W
= . J N
Size: Maximum 38 cm standard length.

40

Interest to Fisheries: No special fishery for this el |

species. S g
20° [ 20° 400 60%  80° 1000 120°  1%0°  160*  180°  160°. 1400

Local Names: RUSSIA: Polucheshujnaya reksiya. Fig. 85

Literature: Nakamura (1982b, as R. prometheoides).

Rexea prometheoides (Bleeker, 1856) Fig. 86 GEMP Rexea 1

Thyrsites prometheoides Bleeker, 1856:42 (Amboina Island, Indonesia).
Synonyms: Jordanidia raptoria Snyder, 1911,

FAO Names: En - Royal escolar; Fr- Escolier royal; Sp - Escolar real.
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Fig. 86 Rexea prometheoides
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Field Characters: Body naked except a large scaly area in its posterior part, extending around lower
lateral line which originates between fourth to fifth spine of first dorsal fin and runs midlaterally. Base of
first dorsal fin about 2.5 times longer than base of second dorsal fin.Pectoral fins shorter than half of
head length. Pelvic fins with 1 spine (in juveniles and smaller specimens) or absent.

Diagnostic Features: Body depth 5 to 6 times in standard length; body width 1.8 to 2.8 times in body
depth. Head length 3.1 to 3.4 times in standard length; anteriorly in upper jaw 5 or 6 fangs and 1 smaller
fang anteriorly on each side of lower jaw; palatine teeth 11 to 16. Spinescent gill rakers with 2 to 4 cusps.
First dorsal fin with XVIII (rarely XIX) spines, second dorsal fin with I spine and 14 to 17 soft rays followed
by 2 finlets, base of first dorsal fin 2.2 to 2.5 times longer than base of second dorsal fin; anal fin with I
free and | comprised spine and 12 to 15 soft rays followed by 2 finlets; pectoral fins with 13 (rarely 12 or
14) soft rays, its length shorter than half of head length; pelvic fins entirely absent at more than 18 to 20
cm standard length (represented by a single spine in smaller specimens), underskin articulation on pelvic
girdle below pectoral base. Lateral line bifurcated below fourth to fifth spine of first dorsal fin, upper line
reaches middle to end of second dorsal-fin base, lower line midlateral. Most of body naked except a large
lancet-shaped stripe of squamation extending forward from caudal peduncle to below middle of first
dorsal-fin base. Pyloric caeca 8 (rarely 7). Vertebrae total 34, including 19 precaudal and 15 caudal;
epineurals and epipleurals to 28th to 30th vertebra. Colour: Body greyish with silvery tint; fins hyaline
except a black blotch on membranes between first and second dorsal-fin spine, rest of second dorsal
blackish or grey.

80° e, T
Geographical Distribution: Known in the Indo- . S

West Pacific from off Mozambique, Kenya, Re- Wﬁé;w

4

union Island, Saya de Malha Bank, North Australia,
Indonesia, Vietnam, Philippines, Riu-Kiu Islands,
and southern Japan (Fig. 87).

Habitat and Biology: Benthopelagic from 135 to
540 m. o

Size: Maximum 40 cm standard length. e

interest to Fisheries: No special fishery for this f

species.

Local Names: AUSTRALIA: Prometheus gemfish; /Mff““'v”‘J—”\Mk?
JAPAN: Kagokamasu; RUSSIA: Prometeeva rek- e T e e e e m e e

siya.
y Fig. 87

Literature: Snyder (1912, as Jordanidia raptoria); Schmidt (1931); Kamohara (1938); Matsubara and
Iwai (1952); Smith (1968); Parin and Becker (1972); Gloerfelt-Tarp and Kaiola (1984); Nakamura
(1984a,b); Machida (1985); Parin and Paxton (1990).

GEMP Rexea 6

Rexea solandri (Cuvier, 1832) Fig. 88

Gempylus solandri Cuvier in Cuv. and Val., 1832:215 (Bay of Islands, New Zealand).
Synonyms: Thyrsites micropus McCoy, 1873. Rexea furcifera \Waite, 1911 a.
FAO Names: En - Silver gemfish; Fr - Escolier tifiati; Sp - Escolar plateado.

Field Characters: Body entirely scaled at more than 25 cm standard length. Pelvic fins with I spine and
2 or 3 soft rays, Two lateral lines, the upper usually reaching middle to end of second dorsal-fin base.

Diagnostic Features: Body depth 5 to 6 times in standard length; body width 2.4 to 2.8 times in body
depth. Head length 3.1 to 3.9 times in standard length; anteriorly in upper jaw 3 or 4 immovable and 0 to
3 movable fangs and 1 smaller fang anteriorly on each side of lower jaw; palatine teeth present.
Spinescent gill rakers with 2 or 3 cusps. First dorsal fin with XVIII (rarely XVII) spines, second dorsal fin
with I spine and 16 to 19 soft rays followed by 2 finlets, base of first dorsal fin 2.3 to 2.6 times longer than
base of second dorsal fin; anal fin with I free and I comprised spine, very indistinct in larger specimens,
and 13 to 16 soft rays followed by 2 finlets; pectoral fins with 14 (rarely 13 or 15) soft rays, their length
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ST P
: Fig. 88 Rexea solandri
FIRST GILL ARCH (adapted from Hutchins and Swainston, 198G)

almost equal to half of head length; pelvic fins normally developed with | spine and 2 or 3 soft rays,
originating behind posterior end of pectoral-fin base. Lateral line bifurcating below fifth to sixth spine of
first dorsal fin, upper reaches beyond origin of second dorsal fin, usually terminating between 8th to 12th
soft ray, lower line midlateral, undulating above anal-fin base. Body entirely scaled at more than 25 cm
standard length. Pyloric caeca 7 or 8. Vertebrae total 36 (exceptionally 35), including 20 precaudal and
16 caudal; epineurals to 15th or 16th vertebra; no epipleurals. Colour: Body bluish above, silvery below;
black blotch distally on two anterior membranes of first dorsal fin, rest of fin greyish; second dorsal, anal
and caudal fins orange or greyish.

Geographical Distribution: o0ff southern,
southwestern and southeastern Australia (oc-
casionally as far north as 27°S), Tasmania and
New Zealand (Fig. 89).

y H}{\\V\J\f) %“\

Habitat and Biology: Benthopelagic on conti-
nental slope from 100 to 800 m; juveniles pelagic,

adults also occur near surface off Tasmania and

New Zealand. Schooling species. Feeds on fish

and squid. Attains length of 104 cm after 13 years
(Withell and Wankowsky, 1989). Maturesat 4 to
6 years at about 50 to 60 cm for males and 60 to

40°)

70 cm for females (Rowling, 1987). In southeast-

. . . 100° 120° 1%0° %0 180
ern Australia concentrated in spawning aggrega-
tions in winter (May to September) off New South Fig. 89
W ales coast at 300 to 450 m, non-breeding fish ’

found off Tasmania in summer.

Size: Maximum about 110 cm standard length, maximum weight about 8 kg.

Interest to Fisheries: One of the most important commercial fish species in southeastern Australia, also
caught in New Zealand. Taken by trawls in New South Wales during summer months and in Tasmania at
winter. Occasionally trolled near Tasmanian and New Zealand coasts. From 1983 to 1990, annual
catches reported by Australia varied from 2 796 to 5 912 t and by New Zealand from 3 416 to 5 429 t
(FAO, 1992). Flesh of good edible quality and especially tasty when smoked.

Local Names: AUSTRALIA: Common gemfish, Hake, (silver or southern) Kingfish, King barracuda;
JAPAN: Ookagokamasu; NEW ZEALAND: Southern kingfish, Hake; RUSSIA: Bolshaya reksiya.

Literature: waite (1911 b); Graham (1956); Scott (1962); Parin and Becker (1972); Scott et al. (1980);
Last et al. (1983); Hutchins and Swainston (1986); Nakamura (1990a); Parin (1989); Parin and Paxton
(1990).

click for next page
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Rexichthys Parin and Astakhov, 1987 GEMP Rexi
Rexichthys Parin and Astakhov, 1987:149. Type species, Rexichthysjohnpaxtoni Parin and Astakhov,
1987, by original designation.

Synonyms: None.
Diagnostic Features: see species.

Species: A single species recognized so far.

Rexichthysjohnpaxtoni Parin and Astakhov, 1987 GEMP Rexi 1

Rexichthysjohnpaxtoni Parin and Astakhov, 1987:149-1 52, figs 1, 2 (Tasman Sea: 32°18°’S, 153°00E).
Synonyms: None.

FAO Names: En - Paxton’'s escolar; Fr - Escolier becune; Sp - Escolar de Paxton.

4>,

&
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Fig. 90 Rexichthysjohnpaxtoni
(after Parin, 1990)

FIRST GILL ARCH

Field Characters: Body moderately elongated and compressed; its depth 7 or 8 times in standard length.
Two lateral lines, the lower originating below sixth to seventh spine of first dorsal fin, descending sharply
to ventral contour of body, dividing into a short anterior branch and a much longer posterior branch. Dorsal
and anal finlets present.

Diagnostic Features: Body moderately elongate and compressed; its depth 7 to 8 times in standard
length; body width 1.8 to 2.1 times in body depth. Head length 3.2 to 3.3 times in standard length; lower
jaw extends anteriorto upperjaw; tip of both jaws without dermal processes; strong jaw dentition including
3 immovable and 1to 3 movable fangs anteriorly in upperjaw, 1 shorter fang anteriorly on each side of
lowerjaw and numerous lateral compressed teeth; no vomerine teeth (present in juveniles); palatine with
20 to 25 teeth. Spinescent gili rakers on first arch with 1 or 2 cusps. First dorsal fin with XVIII spines,
second dorsal fin with | spine and 14 or 15 soft rays followed by 3 finlets, base of first dorsal fin 2.3 to 2.4
times longer than base of second dorsal fin; anal fin with | free and | comprised spine and 12 or 13 soft
rays followed by 3 finlets; pectoral fins with 13 soft rays, shorter than half of head length; pelvic fins entirely
absent at more than 10 cm standard length (represented by | spine and 2 tiny soft rays in smaller
specimens), underskin articulation on pelvic girdle below pectoral-fin base. Two lateral lines, the upper
following dorsal contour of body and terminating below last dorsal finlet, the lower originating below sixth
to seventh spine of first dorsal fin, sharply descending to supraventral position, dividing into a short anterior
branch and a long posterior branch reaching origin of caudal fin.Body entirely naked. Pyloric caeca 9
or 10. Vertebrae total 34, including 19 precaudal and 15 caudal; epineurals to 27th or 28th vertebra; no
epipleurals. Colour: Body brownish; fins hyaline except the first dorsal fin bearing a black blotch distally
on two anterior membranes.
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Geographical Distribution: Known from east
coast of Australia between 17°31’ and 32°34’S, o
and from New Caledonia (Fig. 91). ™

<

Habitat and Biology: Adults are probably ben-
thopelagic from 400 to 470 m while juveniles are
pelagic from 270 to 400 m. w

Size: Maximum known standard length is 22 cm.

Interest to Fisheries: No special fisheries for
this species. e

Local Names: AUSTRALIA: Paxton’s gemfish;
RUSSIA: Reksikht.

Literature: Parin and Paxton (1990); Parin Fig. 91
(1990a).

1000 160° 180°

Ruvettus Cocco, 1829 GEMP Ruv

Ruvettus Cocco, 1829:21. Type species, Ruvettus pretiosus Cocco, 1829, by monotypy.
Synonyms: Rovetus Cantraine, 1835. Acanthoderma Cantraine, 1835. Aplurus Lowe, 1838.
Diagnostic Features: See species.

Species: A single species recognized so far.

Fig. 92 GEMP Ruv 1

Ruvettus pretiosus Cocco, 1829

Ruvettus pretiosus Cocco, 1829:21 (Messina, Italy).

Synonyms: Rovetus temminckii Cantraine, 1833.Tetragonurus simplex Lowe, 1834. Thyrsites acan-

thoderma Lowe, 1839. Thyrsites scholaris Poey, 1854. Ruvettus tydemani \Weber, 1913. Ruvettus pacificus
Jordan and Jordan, 1922. Ruvettus whakari Griffin, 1927.

FAO Names: En - Qilfish; Fr - Rouvet; Sp - Escolar clavo (= Escolar).

angular gill
raker T-shaped
and large

s

FIRST GILL ARCH TIP OF ANGULAR GILL RAKER SCALES AROUND LATERAL LINE

Fig. 92 Ruvettus pretiosus
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Field Characters: Skin very rough, scales interspersed with spinous bony tubercles. Mid-ventral
(abdominal) keel on ventral contour.

Diagnostic Features: Body semifusiform and slightly compressed; its depth 4.3 to 4.9 times in standard

length. Head length 3.3 to 3.7 times in standard length; lower jaw extends slightly anterior to upper jaw;

tip of both jaws without dermal processes; fang-like teeth in both jaws present in juveniles but indistinct

in adults; uniserial small teeth on vomer and palatines. Gill raker at angle of first arch T-shaped and larger
than other gill rakers. First dorsal fin low, with XIII to XV spines, second dorsal fin with 15 to 18 soft rays

followed by 2 finlets; anal fin with 15 to 18 soft rays followed by 2 finlets; pectoral fins with about 15 soft

rays; pelvic fin well developed, with I spine and 5 soft rays; caudal fin widely forked without caudal keels.
Lateral line single, often obscure; belly keeled by bony scales between pelvic fins and anus. Small cycloid

scales, interspersed with rows of sharp spiny tubercles. Vertebrae total 32, including 16 precaudal and

16 caudal. Colour: Body uniformly brown to dark brown, tip of pectoral and pelvic fins black, margins of
second dorsal and anal fins white in young specimens.

Geographical Distribution: Widely distributed in tropical and temperate waters of the world (Fig 93).
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Fig. 93

Habitat and Biology: Oceanic, benthopelagic on continental slope and sea rises from about 100 to 700
m. Usually solitary or in pairs near sea bottom; feeds on fish, squid and crustaceans.

Size: Maximum 3 m total length, common to 150 cm standard length.

Interest to Fisheries: No special fishery for this species, but appears as bycatch in the tuna longline fishery,
caught usually at depths from 200 to 400 m. The peculiar wooden “palu” or Ruvettus hook is used to catch
this species in the southcentral Pacific, Flesh very oily, with purgative properties, if eaten much.

Local Names: CANADA: Qilfish; FRANCE: Rouvet; ITALY: Ruvetto; JAPAN: Bara-mutsu, Tama-kamasu;
SPAIN: Escolar clavo; UK: Qilfish; USA: Qilfish; RUSSIA: Ruveta.

Literature: Bigelow and Schroeder (1953); Herre (1953); Wheeler (1969); Forster et al. (1970); Mago
(1970); Fourmanoir and Griessinger (1971); Quero (1973); Chirichigno (1974); Parin and Golovan (1976);
Parin (1976b, 1986, 1990c); Gorbunova (1977); Nakamura (1977, 1981, 1984b, 1986b,c); Fourmanoir
(1979); Fourmanoir and Rivaton (1979); Pakhorukov (1981); Kukuev (1982); Fujii (1983); Randall and
Egarfia (1984); Wass (1984); Machida (1985); Parin and Prutko (1985); Borets (1986); Hutchins and
Swainston’(1986); Lloris (1986); Paulin et al. (1989).
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Thyrsires Cuvier, 1831 GEMP Thyrs

Thyrsites Cuvier in Cuv. and Val., 1832:196. Type species, Scomber atun Euphrasen, 1791, by subsequent
designation by Gill, 1862.

Synonyms: Leionura Bleeker, 1860a.
Diagnostic Features: See species.

Species: A single species recognized so far.

GEMP Thyrs 1

Thyrstes atun (Euphrasen, 1791) Fig. 94

Scomber atun Euphrasen, 1791:315 (Cape of Good Hope, South Africa).

Synonyms: Scomber dentatus Bloch and Schneider, 1801, Thyrsites chilensis Cuvier in Cuv. and Val.,
1832. Scomber Ianceolatus Cuvier in Cuv. and Val., 1832. Thyrsiles altivelis Richardson, 1839. Scomber
splendens Richardson, 1842. Scomber dentex Richardson, 1842.

FAO Names: En - Snoek; Fr - Escolier; Sp - Sierra.

NOAARNAN AR n(\(\(\\\\\(\ Fig. 94 Thyrsites atun

FIRST GILL ARCH

Field Characters: Second dorsal fin as large as anal fin, both followed by 6 or 7 finlets. Pelvic fins small, but
well developed. Lateral line single, running close to upper contour of body, below most of first dorsal-fin base.

Diagnostic Features: Body fairly elongate and considerably compressed,; its depth 7.5 to 9.2 times in standard
length. Head length 3.8 to 4.2 times in standard length; two well separated nostrils, posterior nostril slit-like; mouth
large, posterior end of upper jaw reaches to anterior margin of eye, lower jaw projects anterior to upper jaw; no
dermal processes on tips of both jaws; several large fangs in anterior part of upper jaw; 2 minute teeth on vomer,;
fine uniserial teeth on palatines. Gill rakers on first arch short and spinescent, one raker at angle slightly larger
than others. First dorsal fin high, and its base long, with XIX to XXI spines, second dorsal fin also high with 11 to
13 soft rays followed by 5 to 7 finlets; anal fin slightly smaller than second dorsal fin, with I spine and 10 to 12 soft
rays followed by 5 to 7 finlets; pectoral fins slightly longer than snout, with 13 to 15 soft rays; pelvic fins small but
well developed, with I spine and 5 soft rays. A single lateral line, running close to upper contour of body below
most of first dorsal-fin base, then abruptly curving below. Vertebrae total 35, including 21 precaudal and 14 caudal.
Colour: Body dark blue, slightly paler on belly; first dorsal-fin membrane black.

Geographical Distribution: Distributed in the coastal regions from 35° to 55°S latitude, penetrating north only in
the waters of cold streams: Chile, southern Peru, Argentina, Uruguay, Tierra del Fuego, Tristan da Cunha, South
Africa, Islands of St. Paul and Amsterdam, Tasmania, New Zealand, southern coast of Australia (Fig. 95).
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Fig. 95

Habitat and Biology: Neritic benthopelagic species, mostly inhabiting continental shelves or around
islands. Preferred temperature range believed to be 13° to 18°C. Feeds on pelagic crustaceans
(Euphausia, Nyctiphanes etc.), cephalopods, and fishes such as anchovies, sardines, herrings, carangids,
and mugilids (Blackburn, 1957). Spawning occurs from late winter through autumn at Mernoo Bank, off
the northwestern coast of the South Island and Chatham Island, New Zealand. Nursery grounds are
located in the Hauraki Gulf, Tasman Bay and the Counterbury Bight, New Zealand. Schooling may occur
either close to the sea bottom or midwater, and sometimes even at surface at night, Growth in the first 3
years is fast, reaching 29 cm fork length after the first year, 58 cm after the third years, and 90 cm after
the tenth year (Hatanaka, 1990).

Size: Maximum 150 cm standard length and more than 6 kg weight, common from 50 to 100 cm.

Interest to Fisheries: Mostly caught by trolling lines and handlines, and sometimes by trawls in Australia,
New Zealand, Chile, Argentina and South Africa. The fishing grounds in New Zealand are located around
the South Island, especially off Stewart Island, Canterbury Bight and the northwest coast. The total world
catch varied considerably from 1974 to 1990, from lowest catch in 1974 of 24 497 t to 101 548 t in 1983.
The main fishing areas are off southwestern Africa (FAO Fishing Area 47) and around New Zealand (FAO
Fishing Area 81). More than 90% of the 25 000 t to 35 000 t catches reported off South Africa and Namibia
are taken by South Africa and Russia. The total catch by New Zealand, Japan and to a lesser extent
Australia varies from 20 000 t to 30 000 t in the FAO Fishing Area 81 (FAO, 1992). Good for fish and
chips or smoking. In Japan, made for fillet or fish cake.

Local Names: ARGENTINA: Pez sierra, Barracuda; CHILE: Sierra, Sierra comun; JAPAN: Ooshibi-
kamasu; RUSSIA: Snek; SOUTH AFRICA: Snoek.

Literature: Angot (1951); Haedrich and Nielsen (1966); Movillo and Bahmonde (1971); Parin and Becker
(1972); Robertson (1975); Chirichigno (1974); Shuntov (1979); Nakamura (1981, 1984a, 1986a, 1990a,b);
Last et al. (1983); Hutchins and Swainston (1986); Lloris (1986); Parin (1990c).

Thyrsitoides Fowler, 1929 GEMP Thyrsd

Thyrsitoides Fowler, 1929:255-256. Type species, Thyrsitoides marleyi Fowler, 1929, by original designa-
tion (also monotypic).

Synonyms: Mimasea Kamohara, 1936.
Diagnostic Features: See species.

Species: A single species recognized so far.
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Thyrsitoides marleyi Fowler, 1929 Fig. 96 GEMP Thyrsd 1

Thyrsitoides marleyi Fowler
Synonyms: Mimasea taeniosoma Kamohara, 1936.

FAO Names: En - Black snoek; Fr - Escolier gracile; Sp - Sierra grécil.

FIRST GILL ARCH SCALES AROUND LATERAL LINE
Fig. 96 Thyrsitoides marleyi

Field Characters: Pelvic fins well developed, about as long as pectoral fins. Two lateral lines, originating
above upper angle of gill opening, bifurcating below fourth dorsal-fin spine or slightly behind it, upper line
running along first dorsal-fin base and terminating below about end of first dorsal fin, lower line abruptly curved
backward from bifurcation, running along middle of body to base of middle caudal-fin ray.

Diagnostic Features: Body greatly elongate and compressed; its depth 8.3 to 10.5 times in standard length.
Head length 3.8 to 4.1 times in standard length; snout sharply conical, lower jaw sharply pointed and extends
considerably beyond upper jaw; tip of both jaws with small conical dermal processes; 3 fangs anteriorly in
each side of upper jaw, usually 3 fangs depressible and remaining ones immovable; 1 pair of slightly elongate
tooth anteriorly on each side of lower jaw; lateral teeth in jaws conical, those in lower jaw much larger than
those in upper jaw; vomer edentate; small teeth on palatines.First dorsal fin rather high and its base long
with XVII to XIX spines, the second dorsal fin
about as high as first dorsal fin, with I small spine
and 16 or 17 soft rays; anal fin a little smaller than e O
second dorsal fin, with I small spine and 16 or 17 hg;:{"?;l
soft rays; pectoral fin length a little shorter than ’
snout length, with I small spine and 13 or 14 soft
rays; pelvic fins well developed, about as long as
pectoral fins with I spine and 5 soft rays. Two
lateral lines, the upper following dorsal contour of
body, the lower originating below fourth dorsal-fin
spine or siightly behind it, running mid-laterally.
Body covered with small, thin cycloid scales. Ver-
tebrae total 34, including 20 precaudal and 14
caudal. Colour: Body dark brown with slightly
metallic reflections, sometimes slightly paler on
belly; black markings on first dorsal-fin mem-
brane, other fins without any markings.
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Geographical Distribution: Distributed in the )
Indd-West Pacific: around Japan except Hok- Fig. 97
kaido (Northern Island), Kyusyu-Palau Ridge,
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Taiwan, New Caledonia, New Hebrides, Malacca Straits, Andaman Sea, western Australia, around
Madagascar, La Reunion, Saya de Malha Bank, east coast of South Africa and Red Sea (Fig. 97).

Habitat and Biology: Mesobenthopelagic, down to depths of 400 m or more, often at surface at night around
Okinawa. The largest populations are probably on the slope of seamounts or ridges. Sporadically recorded.
Feeds on a variety of mesopelagic fish, squid and crustaceans.

Size: Maximum 1.5 m standard length, common 50 to 100 cm.

Interest to Fisheries: No special fishery for this species. Marketed fresh in Okinawa, Japan, but rarely
caught.

Local Names: JAPAN: Nagatachi-kamasu, Naganja; THAILAND: Pla Insee Saak.

Literature: Matsubaraand Iwai (1952); Forster et al. (1970); Fourmanoir and Rivaton (1979); Nakamura
(1980, 1984a,b, 1986b and c); Wongratana (1980); Fourmanoir (1982); Gloerfelt-Tarp and Kailola (1984);
Parin and Prutko (1985); Shcherbachev (1987); Parin and Paxton (1990).

Thyrsitops Gill, 1862 GEMP Thyrsi

Thyrsitops Gill, 1862:125. Type species, Thyrsites lepidopoides Cuvier in Cuv. and Val., 1831, by original
designation (also monotypic).

Synonyms: None.
Diagnostic Features: See species.

Species: A single species recognized so far.

Thyrsitops lepidopoides Cuvier, 1831 Fig. 98 GEMP Thyrsi 1

Thyrsites Lepidopoides Cuvier in Cuv. and Val., 1831:205, pl. 220 (Atlantic Ocean).

Synonyms: None.

FAO Names: En - White snake mackerel; Fr - Escolier blanc; Sp - Escolar sierra.

spinescent
gill rakers

Fig. 98 Thyrsitops lepidopoides

A (adapted from Parin and Becker, 1972)
AONANRAROARARANNRRN

FIRST GILL ARCH ANGULAR GILL RAKER ENLARGED
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Field Characters: Body semifusiform and slightly compressed. Head moderate in size, usually 3.4 to 3.8
times in standard length. Snout long and sharply pointed.

Diagnostic Features: Body semifusiform and slightly compressed; its depth 5 or 6 times in standard
length. Head length 3.4 to 3.8 times in standard length; two small, fairly separated nostrils, the anterior
nostril semicircular and the posterior nostril slit-like; mouth large, posterior end of upper jaw reaching
below middle of eye, lower jaw extends anterior to upper jaw; several large fangs in anterior part of upper
jaw, no fangs in lower jaw; small uniserial canine teeth about 15 in upper jaw, about 10 in lower jaw; teeth
on lower jaw larger than those on upper jaw; minute teeth on vomer and palatines. Gill rakers on first
arch short and spinescent, the raker at the angle much larger than others; pseudobranchiae well
developed. First dorsal fin rather low, with XVI or XVII spines, second dorsal fin a little higher than first
dorsal fin, with I small spine and 13 to 15 soft rays followed by 5 or 6 finlets; anal fin almost the same in
size and shape as second dorsal fin, with I minute spine and 15 to 17 soft rays followed by 3 or 4 finlets;
pectoral fins rather short and situated low, with 14 to 16 soft rays; length of pelvic fins half length of pectoral
fins, with 1 spine and 5 soft rays. A single lateral line slightly curved anteriorly, then fairly straight and oblique.
Vertebrae total 33, including 17 precaudal and 16 caudal. Colour: Body dark blue with metallic tint.

Geographical Distribution: Distributed on both sides of . S
southern South America: off Chile, Argentina, Uruguay 5 R -

and southern Brazil (Fig. 99). %7% f/é;eé}

Habitat and Biology: Mesobenthopelagic on continental “1
slope. Matures at about 25 cm, feeds on small fishes _.X .

&
(myctophids, etc.). | \ (\}; 5k
Size: Maximum 40 cm standard length, common to 25 cm. -

Interest to Fisheries: The world total catch decreased
from 3831tin 1974 to 1 tin 1978. Since 1980, no catches -
have been reported, except for 21 t caught in 1990 by
Argentina in southwest Atlantic (FAO Fishing Area 41). Of
the total catch reported before 1980, Argentina accounted wh-
for only 1 to 4 t annually and the remainder was Chile (FAQ,
1978, 1980, 1982, 1992). Good for smoked fish and fish
and chips.

Local Names: ARGENTINA: Caballa blanca, Sierra; BRA-
ZIL: Cavalinha; CHILE: Sierra del Sur, Sierra; JAPAN:
Hirashibi-kamasu; RUSSIA: Tirzitop; UK: White snake
mackerel.

Literature: Parin and Becker (1972); Nakamura (1986a); Fig. 99
Nishikawa (1987).

128° 100° §0° s8° 400

Tongaichthys Nakamura and Fujii, 1983 GEMP Tong

Tongaichthys Nakamura and Fujii, 1983:174. Type species, Tongaichthys robustus Nakamura and Fujii, 1983,
by original, designation (also monotypic).

Synonyms: None.
Diagnostic Features: See species.

Species: A single species recognized so far.
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Tongaichthys robustus Nakamura and Fujii, 1983 Fig. 100 GEMP Tong 1

Tongaichthys robustus Nakamura and Fujii, 1983:173-179, figs 2-13 (Tonga Ridge, South Pacific: 22°11'S,
175°24’'W).

Synonyms: None.

FAO Names: En - Tonga escolar; Fr - Escolier tonga; Sp - Escolar de Tonga.

angular raker with 2
rows of fine spinules
on inner surface

FIRST GILL ARCH LATERAL LINE SCALES HYPURALS AND CAUDAL FIN RAYS

Fig. 100 Tongaichthys robustus
(after Nakamura and Fujii, 1983)

Field Characters: Body semifusiform and slightly compressed. Head very large, its length about 3.1 to
3.2 times in standard length. Snout short and rather blunt.

Diagnostic Features: Body semifusiform and only slightly compressed; its depth 4.2 to 4.5 times in
standard length. Head very large, about 3.2 times in standard length; snout short and rather blunt; anterior
part of upper jaw with 1 or 2 (rarely 3) small fangs, no fangs in lower; lateral teeth in both jaws uniserial,
compressed and caniniform, those of lower jaw (about 10) larger and more widely spaced than those of
upper (about 40); middle teeth larger than anterior and posterior teeth, about 13 on vomer, about 30 on
each palatine. Gill rakers spinescent with many spinules on their bases, numerous irregular fine bony
plates on gill arches; longest raker with 2 rows of fine spinules on its inner surface, located at angle of
first arc; pseudobranchiae well developed. First dorsal fin moderately high, with XVI to XVII soft and
feeble spines, second dorsal fin rather low, with 14 to 17 soft rays followed by 5 or 6 finlets; anal fin also
rather low, with I small spine, and 14 to 16 soft rays followed by 5 or 6 finlets; pectoral fins small and
situated rather low, with I small spine and 16 to 18 soft rays; pelvic fins slightly shorter than pectoral fins,
with I spine and 5 soft rays; caudal fin rays cover hypural complex deeply but not completely. A pair of
faint keel-like processes on caudal base. A single lateral line, gradually descending from above upper
margin of opercle to base of caudal fin with slight undulations. Scales on cheek enlarged, elongate and
slightly overlapping. Vertebrae total 33, including 18 precaudal and 15 caudal. Colour: Body dark brown
above, slightly paler below; dorsal part of head, hind part of end of upper jaw, upper margin of lower jaw,
inner base of pectoral fins and base of caudal fin brown black; anterior 3 or 4 first dorsal fin membranes
and proximal parts of other membranes black; upper margin of pectoral fins and anterior margin of second
dorsal fin slightly darkened.
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Geographical Distribution: 38 specimens of
this species were reported only from the Tonga

Ridge. Several specimens have recently been
caught around Fiji (A.D. Lewis, comm.) and 1

specimen from off Flinders Reef, Queensland:
17°33’S, 149°46’'E (CSIRO no. H1185-01)
(Fig. 101).

Habitat and Biology: Probably mesopelagic

or mesobenthopelagic, caught at about 300 m
depth. °
Size: Maximum 23 to 29 cm standard length AR
known so far.
Interest to Fisheries: No special fishery for w00 o "0° 1 8o
this species.

Fig. 101

Local Names: JAPAN: Shibi-kamasu; RUS-
SIA: Tongaikht.

Literature: Nishikawa (1987).

click for next page
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23 TRICHIURIDAE TRICH

2.3.1 Diagnostic Features of the Family Trichiuridae
Synonyms: Lepidopidae (in part).

FAO Names: En - Cutlassfishes, Hairtails, Scabbardfishes, Frostfishes; Fr - Sabres, Poissons sabres;
Sp- Pez sable, Cintilla, Sable, Tajali.

Field Characters: Body exceptionally elongate and compressed, with a small forked, or hair-like caudal
fin. One nostril on each side of snout. Strong teeth in jaws, those at front of upper jaw fang-like. Pelvic
fins absent, or reduced to | scale-like spine and 0 to 2 rudimentary soft rays. A single lateral line usually
situated closer to the ventral contour than the dorsal contour on posterior part of body.

Diagnostic Features: Body remarkably elongate and compressed, ribbon-like, with a tapered tail or
small forked caudal fin. A single nostril on each side of head; mouth large, not protractile; lower jaw
extends anterior to upper jaw; teeth extremely strong, fang-like in anterior part of upper jaw and
sometimes in anterior part of lower jaw. Gili rakers spinescent. A single dorsal fin, running almost the
entire length of the body, the spinous portion either short and continuous with a very short soft portion
(in Assurger, Eupleurogrammus, Evoxymetopon, Lepidopus, Lepturacanthus, Tentoriceps and Tri-
chiurus), or the spinous part moderately long (slightly shorter than soft part in Aphanopus) and separated
from soft portion by a notch (Benthodesmus); anal fin preceded by Il free spines behind anus (first
inconspicuous and second variousy enlarged as a leaf-like or keeled scute, or as a stout spine), with
absent or reduced soft rays (sometimes restricted to posterior part of the fin); pectoral fins rather small
and situated mid-laterally or lower on sides; pelvic fins absent or reduced to | flattened spine and 0 to 2
tiny soft rays; caudal fin either small and forked or absent. Lateral line single. Scales absent. No keels
or notch on caudal peduncle region. There are 9 genera and 32 species known so far.

Biology, Flabitat and Distribution: Benthopelagic on continental shelves and slopes and underwater
rises, from surface to about 2 000 m deep, found in tropical to warm temperate waters. Voracious
predators feeding on fish, squid and crustaceans. Spawning throughout the year in warm waters. Eggs

and larvae pelagic.

Interest to Fisheries: Trichiurus, Eupleurogrammus, Lepturacanthus, Lepidopus and Aphanopus
exploited commercially.Though flesh scanty, meat excellent to eat. Marketed mostly fresh or salted,
sometimes also frozen.The degree to which its flesh is esteemed varies locally.

2.3.2 lllustrated Key to the Genera of Trichiuridae:

1a. Caudal fin present, small and forked (Fig. 102); pelvic fins present, but strongly reduced
or modified to a scale-like process (flattened spine) with 0 to 2 tiny soft rays (may be

absent in some SPEeCIes) (Fig. 102 ) et et se e

1b. Caudal fin absent, or tapering into a hair-like process (Fig. 103); pelvic fins absent or
modified into a scale-like Process (Fig. 103 ) e > 6

caudal fin absent or a

caudal fin o
hair-like process

small and
forked

pelvic fin reduced or
a flattened spine
with 0 - 2 soft rays—

pelvic fin absent or
a scale like process

102 Fig. 103
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2a. Head profile rising very gradually from tip of snout to origin of dorsal fin without forming a
sagittal crest (Fig. 104); a notch between the spinous and soft part of dorsal fin (Fig. 104) — 3

2b. Head profile with a prominent sagittal crest (Figs 105, 106, 107); no notch between the
spinous and soft part of dorsal fin (Fig. 105) . .ueeriiir i ce e rca e rnnaas - 4

sagittal crest

,,,’

dorsal fin with a notch dorsal fln without a notch

///////////// W ///////ZZ/ZZ/ZL

Fig. 104 Fig. 105

3a. Spinous part of dorsal fin about half as long as the soft part; 102 to 155 dorsal-fin
= LT 0 T o | £ Benthodesmus

3b. Spinous part of dorsal fin only slightly shorter than the soft part; 90 to 109 dorsal-fin
=1 =T 0 0= o) = Aphanopus

4a. Head length 7 times in total length; eye fairly large, situated near dorsal contour (Fig.1 06 )

......................................................................................... Lepidopus
4b. Head length 8 times in total length; eye moderate in size, situated laterally (Fig. 107) ......... -5

large eyes near moderate eyes

dorsal contour situated laterally

Fig. 106 Lepidopus

5a. Dorsal-fin elements 116 10 123 ... . ... i i e iie e ceeeae e aaaeaaaeaaaaannn Assurger

5b. Dorsal-fin elements 81 10 O3 ... ... . i ceieeeeaaaaaaa. Evoxymetopon
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6a. Pelvic fins absent; free margin of subopercle concave (Fig. 10 8 ) e -> 7
6b. Pelvic fins scale-like; free margin of subopercle conveXx (Fig. 109 ). -> 8
pectoral fin pectoral tin
margin of subopercle concave Fig. 108 margin of subopercleconvex Fig. 109
7a. First anal-fin spine large, its length half of eye diameter; soft anal-fin rays pungent
spinules breaking through ventral skin (Fig. 110); two small canine teeth on upperjaw
projects forward (Fig. 110); a small slit present on ventral side of lowerjaw for receiving
anteriormost fang of Upperjaw (Fig. 171 0 ) et Lepturacanthus
7b. First anal-fin spine small, its length less than pupil of eye; soft anal-fin rays slightly
breaking through ventral skin in smaller specimens (Fig, 111); no canine teeth on upper
jaw projects forward (Fig. 111); no slit on ventral side of lower jaw (Fig. 111 ). Trichiurus
Ist anal-fin spine large Ist anal-fin spine small
canine teeth project forward on upper jaw no canine teeth project forward on upper jaw
small slit on underside of jaw no slit on underside of jaw
Fig. 110 Lepturacanthus Fig. |11 Trichiurus
8a. Pectoral fins short, not reaching lateral line (Fig. 112); anal-fin origin below 47th to 50th
SOFt AOTS@I-FIN T @ Y i b et b b bttt ettt eh et b bbbk et bkttt Tentoriceps
8b. Pectoral fins long, extending beyond lateral line (Fig, 113); anal-fin origin below 31st to
35th or 41 st to 43rd soft dOrsal-fiNn Ta Y . Eupleurogrammus

pectoral fin not

pectoral fin extending
reaching lateral

beyond lateral line

pectoral tin pectoral fin

Fig. 112 Tentoriceps Fig. 113 Eupleurogrammus

click for next page
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2.3.3 Information by species

AphanopusLowe, 1839 TRICH Apha

Aphanopus Lowe, 1839:79. Type species, Aphanopus carbo Lowe, 1839, by monotypy.
Synonyms: None.

Diagnostic Features:Body elongate and compressed. Head profile smooth, gently rising from tip of
snout to dorsal-fin origin; frontal ridges not elevated, interorbital space and nape flattened, without sagittal
crest; lower hind margin of gili cover convex; lowerjaw extends anterior to upperjaw; tip of both jaws with
a short dermal process; jaw dentition includes anterior fangs and compressed triangular teeth; no
vomerine teeth; few uniserial teeth present on palatines. Gili rakers on first arch spinescent. Dorsal fin
long, with XXXV IIl to XLV spines and 52 to 65 soft rays (total 90 to 109 fin elements), partly divided by
a deep notch, base of spinous part only slightly shorter than the soft part; anal fin with Il close-set spines,
well detached from the rest of fin, but the first diminutive, completely concealed in adults, the second very
strong, dagger-like, and 43 to 54 soft rays, external rays developed throughout, but connected with
membranes only in posterior portion of fin base; pectoral fins with 12 rays; pelvic fins absent in adults
but present in juveniles as a single spine inserted before base of pectoral fins; a small forked caudal fin
present. Colour: Body coppery black with iridescent tint. Inside of mouth and gili cavities black.

Biology, Habitat and Distribution: Benthopelagic on continental slope, mostly from 400 to 1 600 m,
juveniles mesopelagic. Feeds on cephalopods, crustaceans and a variety of fish. Distributed throughout
temperate and tropical oceans.

Interest to Fisheries: Of the four species in this genus, commercial catches are only reported for
Aphanopus carbo.

Species: Four species recognized (Parin, 1983) but the systematic status of the Pacific form is uncertain.

Key to Species of Aphanopus:

1a. Total dorsal-fin elements 104 to 109; vertebrae total 111 t0 115 .oioiieieeieeeeeeeeeeeee e A. mikhailini
2b. Total dorsal-fin elements 90 tol02; vertebrae total 97 to 108 > 2
2a. Total dorsal-fin elements 95 to 102; vertebrae total 102 to 108 A. intermedius
2b. Total dorsal-fin elements 90 to97; vertebrae total 97 10 1 0 2 i > 3
3a. Dorsal-fin spines 38 to 41 ; precaudal vertebrae 40 10 4 4 ..ooooeeeeeeceeeeeeeeeeeeeeeee e A. carbo

3b. Dorsal-fin spines 41 to 43; precaudal vertebrae 44 t0 47 .oeeieeeeeeeeeeeeeeeena. A. microphthalmus
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Aphanopus carbo Lowe, 1839 Fig. 114 TRICH Apha 1

Aphanopus carbo Lowe, 1839:79 (Madeira).

Synonyms: Aphanopus minor Collett, 1887. Aphanopus schmidti Saemundsson, 1907. Aphanopus
acus Maul, 1948.

FAO Names: En - Black scabbardfish; Fr - Sabre noir; Sp - Sable negro.

— 00272 '
O e 4

—< TS JUVENILE
(adapted from Tucker, 1956)

(after Tucker, 1956)

FIRST GILL ARCH Fig. 114 Aphanopus carbo

Diagnostic Features: Body depth 10.8 to 13.4 times in standard length; anus situated below the last 3
dorsal-fin spines; distance from snout to anus 1.7 to 1.8 times in standard length. Head length 4.7 to 5.2
times in standard length; snout length 2.3 to 2.5 times in head length; eye diameter 4.9 to 5.8 times in
head length; interorbital width 1.1 to 1.4 times in eye diameter; maxillary length 2.1 to 2.2 times in head
length. Dorsal fin with XXXVIII to XL (rarely XLI) spines, and 52 to 56 soft rays (total 90 to 96 fin
elements); anal fin with II spines, situated below second to fifth dorsal-fin soft ray, and 44 to 48 (rarely
43) soft rays. Vertebrae total 97 to 100, including 40 to 44 precaudal and 55 to 60 caudal.

Geographical Distribution: On both sides and
at underwater rises of North Atlantic from Den-
mark Strait to about 30°N (Fig. 115).

Habitat and Biology: Benthopelagic from 200
to 1 600 m, juveniles mesopelagic. Migrates to
midwater at night and feeds on crustaceans,
cephalopods and fishes (mostly macrourids,
morids and alepocephalids). Matures at 80 to
85 cm. Spawns west of the British Isles from
November to April at depths from 700 to 900 m.

Size: Maximum 110 cm standard length.

Interest to Fisheries: Commercial catch re-
ported entirely from Portugal with total annual
landings (probably including A. infermedius off
Madeira) from 4 613 to 6 865 t (1985 to 1990)
(FAO, 1992), including up to 1 000 t which is
caught off Madeira with a specialized commer-
cial deep water longline (Maul, 1950). Appears
as bycatch in the trawl fishery west of the British
Isles, along the Middle-Atlantic Ridge and at
Corner Rise.
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Local Names: FRANCE: Ophanope carbon, Sabre noir; GERMANY: Schwarzer Degenfisch; JAPAN:
Kurotachi-modoki; PORTUGAL: Espada preta (incl. Madeira); RUSSIA: Ugolnaya ryba-sablya; SPAIN:
Sable negro; UK, USA: Black scabbard fish.

Literature: Tucker and Palmer (1949); Tucker (1950); Templeman and Squires (1963, in part); Wheeler
(1969); Zilanov and Shepel (1975); Kukuev (1982, in part); Parin (1983, 1986); Nakamura (1984b).

Aphanopus intermedius Parin, 1983 Fig. 116 TRICH Apha 2

Aphanopus intermedius Parin, 1983:358 (off Congo and Angola, eastern Atlantic Ocean).
Synonyms: None.

FAO Names: En - Intermediate scabbardfish; Fr - Poisson sabre tachuo; Sp - Sable intermedio.

LTI T 0 A,

77770,
OO EOEEEEEss s

JUVENILE
(adapted from Parin and Becker, 1972)

ADULT

Fig. 116 Aphanopus intermedius

Diagnostic Features: Body depth 12.0 to 16.4 times in standard length; anus situated below the third from
the last dorsal-fin spine, to the first dorsal-fin soft ray; distance from snout to anus 1.8 to 1.9 times in standard
length. Head length 4.9 to 5.5 times in standard length; snout length 2.3 to 2.6 times in head length; eye
diameter 5.0 to 6.0 times in head length; interorbital width 1.2 to 1.4 times in eye diameter; maxillary length
2.0to 2.2 times in head length. Dorsal fin with XL to XLIV (rarely XXXIX) spines and with 54 to 59 soft rays
(total 96 to 102 (rarely 95) fin elements); anal fin with Il spines situated below the third to sixth dorsal-fin soft
rays, and 46 to 50 soft rays. Vertebrae total 102 to 108, including 43 to 47 precaudal and 57 to 61 caudal.

Geographical Distribution: Tropical and subtropical Atlantic Ocean; in the North Pacific off Japan, Kuril
Islands, Hawaii, and British Columbia to California; and in the South Pacific off Australia and Peru (Fig. 117).
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Fig. 117
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Habitat and Biology: Benthopelagic from 800 to 1 350 m juveniles mesopelagic from 300 to 500 m
(1000 m).

Size: Maximum 100 cm standard length.

Interest to Fisheries: No special fishery for this species.
Local Names: JAPAN: Kurotachi-modoki; USA: Black scabbard fish.

Literature: (as A. carbo or Aphanopus sp.) Templeman and Squires (1963, in part); Parin and Becker
(1972); Fitch and Gotshall (1972); Peden (1974); Clarke and Wagner (1976); Parin and Golovan (1976);
Parin et al. (1978); Howe et al. (1980); Mikhailin (1982); Parin and Sazonov (1982); Kukuev (1982, in
part); Parin (1983, 1990b,c); Nakamura (1984b); Borets (1986).

Aphanopus microphthalmus Norman, 1939 Fig. 118 TRICH Apha 3

Aphanopus microphthalmus Norman, 1939:71, fig. 25 (Gulf of Aden).

Synonyms: None.

FAO Names: En - Smalleye scabbardfish; Fr - Poisson sabre petits yeux; Sp - Sable ojito.

Fig. 118 Aphanopus microphthalmus
(adapted from Norman, 1939)

=l

Diagnostic Features: Body depth 9.5 to 12.2 times in standard length; anus situated below penulti-
mate dorsal-fin spine to first dorsal-fin soft ray; distance from snout to anus 1.8 times in standard
length. Head length 4.3 to 5.0 times in standard length; snout length 2.2 to 2.5 times in head length;
eye-diameter 5.4 to 6.2 times in head length; interorbital v
width 1 .1 to 1.4 times in eye diameter; maxillary length 2.0 22V
to 2.1 times in head length. Dorsal fin with XLI to XLIII
spines and 33 to 55 soft rays (total 94 to 97 fin elements); & |
anal fin with II spines, its origin situated below third to
sixth dorsal-fin soft rays, and 43 to 46 soft rays. Verte-

brae total 99 to 102, including 44 to 47 precaudal and 54

to 56 caudal. 20°

Geographical Distribution: Western Indian Ocean; one
specimen collected at Walvis Ridge in the eastern South
Atlantic (Fig. 119). o

Habitat and Biology: Benthopelagic from 810 to 1 020 m.

Size: Maximum 94 cm.

Interest to Fisheries: None.

Local Names:

Literature: Forster et al. (1970, as A. carbo); Piotrovsky
(1979, as A. carbo, in part); Pakhorukov (1981, as A. carbo,
in part); Parin (1983); Nakamura (1986¢); Shcherbachev et
al. (1986).

Fig. 119
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Aphanopus mikhailini Parin, 1983 Fig. 120 TRICH Apha 4

Aphanopus mikhailini Parin, 1983:356 (Walters Shoals, western South Indian Ocean).
Synonyms: None.

FAO Names: En - Mikhailin’s scabbardfish; Fr - Poisson sabre jarretiere; Sp - Sable de Mikhailin.

2nd anal-fin spine }

dagger like

FRONT VIEW OF DORSAL VIEW OF HEAD CAUDAL FIN

UPPER HEAD Fig. 120 Aphanopus mikhailini

(adapted from Parin, 1983)

Diagnostic Features: Body depth 11.4 to 15.1 times in standard length; anus situated below penultimate
or last dorsal-fin spine; distance from snout to anus 1.8 to 1.9 times in standard length. Head length 5.1
to 6.0 times in standard length; snout length 2.2 to 2.4 times in head length; eye diameter 4.8 to 5.6 times
in head length; interorbital width 1.3 to 1.7 times in eye diameter; maxillary length 2.0 to 2.2 times in head
length. Dorsal fin with XLIII to XLV spines and 61 to 65 soft rays (total 104 to 109 fin elements); anal fin
with II spines, its origin situated below third to fourth dorsal-fin soft ray, and 51 to 54 soft rays. Vertebrae
total 111 to 115, including 48 to 51 precaudal and 63 to 65 caudal.

Geographical Distribution: In the South Atlantic Ocean off Argentina, Namibia and at Walvis Ridge,
and in the South Indian Ocean on seamounts off Mozambique and the West Australian Ridges (Fig. 121).
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Habitat and Biology: Benthopelagic from 1 035 to 2000 m.

Size: Maximum 82 cm.
Interest to Fisheries: None.
Local Names:

Literature: Piotrovsky (1979, as A. carbo, in part); Mikhailin (1982, as Aphanopus sp.); Nakamura
(1986¢); Parin (1990c).

Assurger Whitley, 1933 TRICH Assur

Assurger Whitley, 1933:84. Type species, Evoxymetopon anzac Alexander, 1916, by original designation
(also monotypic).

Synonyms: None.
Diagnostic Features: See species.

Biology, Habitat and Distribution: Rare benthopelagic fish, probably widely distributed in all warm
oceans.

Interest to Fisheries: No special fishery.

Species: A single species.

Assurger anzac (Alexander, 1916) Fig. 122 TRICH Assur 1

Evoxymetopon anzac Alexander, 1916:104, pl. 7 (Freemantle, Western Australia).
Synonyms: Assurger alexanderi \Whitley, 1933 .

FAO Names: En - Razorback scabbardfish; Fr - Poisson sabre rasoir; Sp - Sable aserrado.

13 or 14 en- ...
larged basal

bt N - P

FIRST GILL ARCH

HEAD i

(after Parin and Becker, 1972)

FRONT VIEW OF DORSAL VIEW OF HEAD Fig. 122 Assurger anzac
UPPER HEAD (adapted from Parin and Mikhailin, 1981)
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Field Characters: caudal fin present. Sagittal crest developed on interorbital space and nape. Upper
head profile gentle. Body depth 25 to 28 times in standard length.

Diagnostic Features: Body very elongate and remarkably compressed; maximum depth 25.1 to 28.0
times in standard length; anus situated below the 40th to 42nd dorsal-fin soft ray. Head length 12.1 to
13.5 times in standard length; snout length 2.5 to 2.6 times in head length; upper head profile straight or
scarcely convex, gently rising from tip of snout to dorsal-fin origin; frontal crests confluence at nares level;
interorbital space and nape convex, with sagittal crest strongly elevated; lower hind margin of gili cover
convex; eye diameter 7.4 to 8.0 times in head length; interorbital width 1.1 to 1.2 times in eye diameter;
m axillary length 3.1 to 3.3 times in head length; lower jaw extends anterior to upperjaw; tip of both jaws
with a short dermal process; anteriorly in lower jaw, 3 pairs of fangs; a single pair of smaller fangs at tip
of lower jaw. Gili rakers spinescent, enlarged basal plates 13 or 14. Dorsal fin with a few weak anterior
spines hardly differing from the soft rays, dorsal-fin elements 116 to 123; first anal-fin spine rudimentary,
second spine scale-like, anal-fin spines inserted below 42nd to 44th soft dorsal-fin ray, total 74 to 87
anal-fin elements, with only 14 to 17 external soft rays, confined to posterior portion of the fin; pectoral
fins with 12 soft rays, triangular, with anterior rays much shorter than posterior rays; pelvic fins of |
scale-like spine and 1 tiny soft ray, inserted below eighth or ninth dorsal-fin soft ray and with a distance
of 1.5 to 1.6 eye diameters behind the posterior part of pectoral-fin base; small forked caudal fin present.
Lateral line fairly straight. Vertebrae total 125 to 129, including 42 to 43 precaudal and 83 to 86 caudal.
Colour: Body silvery, dorsal-fin membrane black before third to fourth soft ray.

Geographical Distribution: Known from off Puerto Rico and Uruguay (specimens at Institut fir Seefis-
cherei, Universitdat Hamburg (ISH) were collected from 32°44’S, 48°43'W) and at Walvis Ridge in the
Atlantic, off western Australia in the Indian Ocean, and in the Pacific off New Guinea, southern. Japan,
Midway Island, California, Nazca and Salay Gomez Ridges (Fig. 123).
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Fig. 123

Habitat and Biology: Probably benthopelagic from 150 to 400 m, juveniles epi- or mesopelagic. Feeds
on fishes (including Englauris mordax and Merluccius productus off California) and squid

Size: Maximum 225 cm standard length.
Interest to Fisheries: No special fishery for this species.
Local Names: JAPAN: Nagayume-tachimodoki.

Literature: Kamohara (1952); Tucker (1956); Backus et al. (1969); Parin and Becker (1972); Fitch and
Gotshall (1972); Abe et al. (1974); Parin and Mikhailin (1981); Nakamura (1984b); Parin (1990b).

click for next page
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Benthodesmus Goode and Bean, 1882 TRICH Benth

Benthodesmus Goode and Bean, 1882:380. Type species, Lepidopus elongatus Clarke, 1879, by original
designation (also monotypic).

Synonyms: None.

Diagnostic Features: Body extremely elongate and compressed. Head profile smooth, gently rising
from tip of snout to origin of dorsal fin; frontal ridges not elevated, nape flattened without sagittal crest;
lower hind margin of gili cover convex; lower jaw extends anterior to upper jaw; tips of both jaws with a
short dermal process in larger specimens; jaw dentition includes anterior fangs and slightly compressed
lateral teeth; no vomerine teeth; uniserial teeth present on palatines. Gili rakers on first arch spinescens
Dorsal fin long, with XX X1 to XLV I spines and 68 to 112 soft rays (total 102 to 155 fin elements), partially divided
by a shallow notch, base of spinous part about half as long as base of soft part; anal fin with Il spines closely
drawn together, the first rudimentary, completely concealed in adults, the second with a delicate cardiform shape,
well detached from the rest ofthe fin, and 64 to 102 soft rays, external rays developed throughout or confined
to posterior portion of the fin; pectoral fins with 12 soft rays; pelvic fins diminutive, composed of a scale-like
spine and a rudimentary soft ray, inserted before, below or behind base of pectoral fins; small forked caudal fin
present. Colour: Body silvery, jaws and opercle blackish. Inside of mouth and gili cavities black.

Biology, Habitat and Distribution: Benthopelagic, mostly at upperto middle continental slope (200 to 960 m),
juveniles epi- to mesopelagic. Feeds on a variety offish, squid and crustaceans. Distributed in all temperate
and tropical oceans.

Interest to Fisheries: None.

Species: Eleven species, eight of which were recognized in recent revision (Parin and Becker, 1972). In
addition, at leasttwo undescribed species are known from juvenile specimens in the eastern tropical Pacific and
off Ryukyu Islands. The possibility that B. tenuis represents a complex of different species is currently being
studied by N. Parin.

lllustrated Key to Species of Benthodesmus:
1a. Pelvic fins inserted before or below pectoral-fin base (Fig. 124 ) e > 2

1b. Pelvic fins inserted behind pectoral-fin base (Fig. 124)

pectoral-fin base

pelvic fin

e - i
before or below < behind Fig. 124 Pelvic-fm position

2a. Dorsal-fin spines XX XI| to XXXIV, total dorsal-fin elements 102 to 105; vertebrae total
105 to 109 B. oligoradiatus

2b. Dorsal-fin spines XXX IV to XLIV, total dorsal-fin elements 113 to 150; vertebrae total
119 to 155 (Fig.125)

102 to 105 dorsal-fin elements

A NN N RN NN

Fig. 125 B. oligoradiatus
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3a. Total dorsal-fin elements 150; anal fin with 102 soft rays; vertebrae total 155 (Fig. 126)

3b. Total dorsal-fin elements 113 to 137; anal fin with 69 to 92 soft rays; vertebrae total 119
L0 0 I IIS -1

Fig. 126 B. papua

4a. Total dorsal-fin elements 113 to 129; vertebrae total 119 10 132 .rriiiii i v -5
4b. Total dorsal-fin elements 129 to 137; vertebrae total 133 10 142 .., -7
5a. Dorsal-fin spines XXXVII to XLII (Fig. 127)  weuumci i e eeeee e e e e B. tenuis
5b. Dorsal-fin spines XXXIV 10 X X X VI i e et e e e e -6

38 to 42 dorsal-fin spines

Fig. 127 B. tenuis

6a. Anal fin with 70 to 76 soft rays; vertebrae total 119 to 124 (Fig. 128) wmmeeeenae B. macrophthalmus
6b. Anal fin with 80 to 84 soft rays; vertebrae total 126 to 129 (Fig. 129) .cceveeiviriccnnnnne. B. neglectus

80 to 84 anal-fin soft rays

70 to 76 anal-fin soft rays

Fig. 128 B. macrophthalmus Fig. 129 B. neglectus
7a. Dorsal-fin spines XXXIX-XLIV, anal fin with 73 to 83 soft rays; anal-fin spines situated
below the 8th to 11 th dorsal-fin soft ray (Fig. 130) ... i er e e e B. tuckeri
7b. Dorsal-fin spines XXXVI-XXXIX, anal fin with 86 to 92 soft rays; anal-fin spines situated
below the second to sixth dorsal-fin soft ray (Fig. 131) i e B. Suluensis

36 to 39 dorsal-fin spines

39 to 44 dorsal-fin spines =
86 to 92 anal-fin soft rays

73 to 83 anal-fin soft rays
Fig. 130 B. tuckeri Fig. 131 B. suluensis
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8a. Total dorsal-fin elements 131 to 136; anal fin with 80 to 85 soft rays; vertebrae total 137
L3 T I 5 o TRt 57 T B. vityazi
8b. Total dorsal-fin elements 140 to 155; anal fin with 89 to 101 soft rays; vertebrae total 149
£ 113 =9
80 to 85 anal-fin soft rays
Fig. 132 B. vityazi
9a. Head length in juveniles and adults (standard length >20 c¢cm) 8.5 to 9.5 times in standard
length: body depth in adults (standard length >60 cm) 30 to 46 times in standard length
QT 12 2 3 S B. e]ongatus
9b. Head length in juveniles and adults (standard length >20 cm) 7.0 to 8.0 times in standard
length; body depth in adults (standard length >60 cm) 22 to 27 times in standard length ....... —~ 10
Fig. 133 B. elongatus
10a. Total dorsal-fin elements 142 to 148; vertebrae total 149 to 153 (Fig. 134) .............. B. pacificus
10b Total dorsal-fin elements 148 to 155; vertebrae total 153 to 158 (Fig. 135) ............. B. simonyi

142 to 148 dorsal-fin elements ] 148 to 155 dorsal-fin elements

Fig. 134 B. pacifcus Fig. 135 B. simonyi
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Benthodesmus elongatus (Clarke, 1879) Fig. 136 TRICH Benth 2

Lepidopus elongatus Clarke, 1879:294, pl. 14 (New Zealand, Hokitika, South Island).

Synonyms: None.
FAO Names: En - Elongate frostfish; Fr - Poisson sabre long; Sp - Cintilla elongada.

A L L e L bt Ll Lot e LT LT
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FIRST GILL ARCH Fig. 136 Benthodesmus elongatus
(adapted from Tucker, 1953)

Diagnostic Features: Body depth 30.6 to 46.3 times in standard length; anus under first to fourth soft
dorsal-fin soft ray; distance from snout to anus 2.6 to 2.8 times in standard length. Head length 8.6 to
9.3 times in standard length; snout length 2.2 to 2.5 times in head length; eye diameter 4.7 to 6.2 times
in head length; interorbital width 2.8 to 3.9 times in eye diameter; maxillary length 2.6 to 3.1 times in head
length. Dorsal fin with XLII to XLVI spines and 99 to 108 soft rays (total 143 to 152 fin elements); anal
fin with II spines, its origin situated below fourth to eighth soft dorsal-fin ray, and 91 to 98 soft rays, external
soft rays developed only in the last third of its base; pelvic fins inserted behind pectoral-fin base. Vertebrae
total 151 to 159.

Geographical Distribution: Subtropical and temperate waters of Southern Hemisphere: off south Brazil
and Argentina, Rio Grande Rise, southeastern Africa, Madagascar Ridge, southeastern Australia, New
Zealand, Sala y Gomez Ridge (Fig. 137).

°©  160° e 920°  1pgo°  B0°  s0°  40°  20°

Fig. 137

Habitat and Biology: Benthopelagic from 260 to 575 m at Sala y Gomez Ridge, 380 to 950 m elsewhere,
juveniles mesopelagic. Feeds on crustaceans (mainly prawns and euphausiids), small fishes (e.g. Mauroli-
cus) and squid (Parin et al., 1990b). Attains a length of 88 cm at age of 9 years (Kotlyar and Parin, 1990).
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Females mature at 57 cm and males at 71 cm, 5 to 6 years old. Batch spawners with 5 000 to 16 000
eggs per spawn (Andrianov et al., 1990).

Size: Maximum 93 cm standard length.

Interest to Fisheries: No data available.

Local Names: AUSTRALIA: Slender frostfish; NEW ZEALAND: Bigeyed scabbardfish; SOUTH AFRICA:
Slank kalkvis, Slender frostfish.

Literature: Tucker (1953); Parin et al. (1981); May and Maxwell (1986); Nakamura (1984b, 1986a); Paulin
et al. (1989); Parin (1990b).

Benthodesmus macrophthalmus Parin and Becker, 1970 Fig. 138 TRICH Benth 3

Benthodesmus macrophthalmus Parin and Becker, 1970:356, fig. 2 (Arafura Sea).

Synonyms: None.
FAO Names: En - Bigeye frostfish; Fr - Poisson sabre gros yeux; Sp - Cintilla ojogrande.

Fig. 138 Benthodesmus macrophthalmus
(adapted from Parin and Becker, 1970 and 1972)

Diagnostic Features: Body depth 20.8 to 30.2 times in standard length; anus situated below third to fifth
dorsal-fin soft ray; distance from snout to anus 2.2 to 2.3 times in standard length. Head length 7.0 to
7.8 times in standard length; snout length 2.2 to 2.6 times in head length; eye diameter 4.4 to 5.0 times
in head length; interorbital width 2.5 to 3.5 times in eye diameter: maxillary length 2.3 to 2.8 times in head
length. Dorsal fin with XXXIV to XXXVII spines and 78 to 85 soft rays, (total 113 to 120 fin elements);
anal fin with II spines, inserted below fifth to eighth

dorsal-fin soft ray, and 70 to 76 fin elements, external — T T
soft rays developed only in posterior half of its base; /r/ib"’
pelvic fins inserted below pectoral-fin base. Verte- “7 %@Mf\,’gj
brae total 119 to 124. 9%

Habitat and Biology: Benthopelagic from 320 to
600 m. -

Size: Maximum 50 cm standard length.

Geographical Distribution: Arafura Sea and Indian )
Ocean off Java (Fig. 139). » &ﬁ
|
[

1

> /{(v’)‘
En

Oy

Interest to Fisheries: No data available. -

Local Names: %4
Literature: Parin and Becker (1972). ’ /[w T

40°
80* w0o° 120 %o° 1%o0* 180*

Fig. 139
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Benthodesmus neglectus Parin, 1976 Fig. 140 TRICH Benth 4

Benthodesmus neglectus Parin, 1976a:192 (Halmahera Sea).

Synonyms: None.

FAO Names: En - Neglected frostfish; Fr - Poisson sabre négligé; Sp - Cintilla descuido.

IS .'..:--"'"";'I'h..
T TIIT A

Fig. 140 Benthodesmus neglectus

Diagnostic Features: Body depth 37.0 times in standard length; anus situated below third to seventh
soft dorsal-fin soft ray; distance from snout to anus 2.6 times in standard length. Head length 8.0 times
in standard length; snout length 2.2 times in head length; eye diameter 5.9 times in head length; interorbital
width 4.3 times in eye diameter; lower jaw (mandible) length 3.1 times in head length (proportions of
holotype 227 mm standard length). Dorsal fin with XXXIV to XXXV spines and 85 to 90 soft rays, (total
118 to 126 fin elements); anal fin with 11 spines, situated below fifth to ninth soft dorsal-fin ray, and 80 to
84 soft rays, external soft rays developed throughout its base; pelvic fins inserted below pectoral-fin base.
Vertebrae total 126 to 129.

Geographical Distribution: Halmahera and Flores
Sea, Pacific Ocean, north of New Guinea (Fig. 141). 401)  w}

Habitat and Biology: Probably benthopelagic, juve-
niles mesopelgic from 200 to 800 (1 000) m.

Size: Maximum 23 cm standard length (known from " &KC
5 juvenile specimens). -

Interest to Fisheries: No data available. -

Local Names:
Literature: Parin et al. (1977); Parin (1978). e

)

[0

L e

Fig. 141
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Benthodesmus oligoradiatus Parin and Becker, 1970 Fig. 142 TRICH Benth 5

Benthodesmus oligoradiatus Parin and Becker, 1970:355, fig. 2 (Arabian Sea).

Synonyms: None.

FAO Names: En - Sparse-rayed frostfish; Fr - Poisson sabre chauve; Sp - Cintilla rastrillo.

Fig. 142 Benthodesmus oligoradiatus
(adapted from Parin and Becker, 1970 and 1972)

Diagnostic Features: Body depth 16.7 to 25.6 times in standard length; anus situated below penultimate
dorsal-fin spine to first soft ray; distance from snout to anus 2.2 to 2.4 times in standard length. Head
length 5.8 to 6.6 times in standard length; eye diameter 4.9 to 5.6 times in head length; interorbital width
2.7 to 3.7 times in eye diameter; maxillary length 2.9 to 3.1 times in head length. Dorsal fin with XXXI to
XXXIV spines and 68 to 74 soft rays (total 102 to 105 fin elements); anal fin with Il spines, situated below
first to third dorsal-fin soft ray, and 64 to 67 soft rays, external soft rays developed only in posterior half
of its base; pelvic fins inserted before or below pectoral-fin base. Vertebrae total 105 to 109.

Geographical Distribution: Arabian Sea and Bay of ' ' O ' [
Bengal (Fig. 143).

Habitat and Biology: Benthopelagic on seamounts
and the continental slope from 375 to 600 m, juveniles
mesopelagic from 100 to 300 (1 000) m.

Size: Maximum 51 c¢cm standard length.

Interest to Fisheries: No data available.

Local Names:

Literature: Brauer (1906, as Lepidopus argenteus); Parin
and Becker (1972); Shcherbachev et al. (1986); Shcher-
bachev (1987).

Fig. 143
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Benthodesmus pacificus Parin and Becker, 1970

Fig. 144 TRICH Benth 6

Benthodesmus elongatus pacificus Parin and Becker, 1970:355, fig. 2 (off northern Honshu, Japan).

Synonyms: None.

FAO Names: En - North-Pacific frostfish; Fr - Poisson sabre nord-pacifique; Sp - Cintilla del Pacifico.

Fig. 144 Benthodesmus pacificus

Diagnostic Features: Body depth 22.0 to 26.5 times in standard length; anus situated below penultimate
dorsal-fin spine to second dorsal-fin soft ray; distance from snout to anus 2.5 times in standard length.
Head length 7.2 to 7.5 times in standard length; snout length 2.1 to 2.5 times in head length; eye diameter
5.1 to 6.5 times in head length; interorbital width 2.8 to 3.1 times in eye diameter; maxillary length 2.6 to
2.9 times in head length. Dorsal fin with XLIV to XLVI spines and 99 to 104 soft rays (total 142 to 148
fin elements); anal fin with 11 spines, situated below third to sixth dprsal-fin soft ray, and 90 to 94 soft rays,
external soft rays developed only in the last third of its base; pelvic fins inserted behind pectoral-fin base.

Vertebrae total 149 to 153.

Geographical Distribution:North Pacific Ocean
(known from off Japan, Ryukyu Islands, Kyushu-
Palau Ridge, British Columbia, and California)
(Fig. 145).

Habitat and Biology: Benthopelagic from 305 m
(depth of specimens hooked off Manazuru, Japan)
and deeper, sometimes migrates to surface, juve-
niles mesopelagic from 100 to 500 (1 000) m.

Size: Maximum 112 cm standard length.
Interest to Fisheries: No data available.

Local Names: CANADA: North Pacific frostfish;
JAPAN: Yamamoto-tachimodoki, Hoso-tachimodoki;
USA: North Pacific frostfish.

Literature: Franz (1910, as Lepidopus tenuis);
Gilbert (1817, as B. atlanticus); Parin and Becker
(1972); Abe and Kobata (1974); Anderson and Cail-
liet (1975); Parin et al. (1977); Peden (1974, 1980);
Belyanina (1982); Nakamura (1982b, 1984b).

100¢ 1200 160 %0 180° 160¢ 140 1200

Fig. 145
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Benthodesmus papua Parin, 1978 Fig. 146 TRICH Benth 7

Benthodesmus papua Parin, 1978:164 (Coral Sea).

Synonyms: None.
FAO Names: En - Papuan frostfish; Fr - Poisson sabre papou; Sp - Cintilla Papua.

Fig. 146 Benthodesmus papua

Diagnostic Features: Body depth 33.3 times in standard length; anus situated below sixth dorsal-fin soft
ray; distance from snout to anus 2.7 times in standard length. Head length 8.8 times in.standard length;
snout length 2.5 times in head length; eye diameter 5.9 times in head length; interorbital width 3.5 times
in eye diameter; maxillary length 2.9 times in head length (proportions of holotype 243 mm standard
length). Dorsal fin with XXXVIII spines and 112 soft rays (total 150 fin elements); anal fin with II spines,
situated below ninth soft dorsal-fin ray, and 102 soft rays, external soft rays developed throughout its
base; pelvic fins inserted below posterior edge of pectoral-fin base. Vertebrae total 155.

Geographical Distribution: Coral Sea, southeast of S [T L
Gulf of Papua (Fig. 147). w0
Habitat and Biology: Probably benthopelagic, juve- ] ?ﬂﬁﬁﬂ
niles mesopelagic at 200 m. ¢ s

Size: Maximum 24 cm standard length (species known * X'( . fg\

from a single pelagic juvenile).
] Bt
Interest to Fisheries: No data available. " "3 /}

Local Names:

Literature: None. 2o

4o°
80° 100*
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Benthodesmus simonyi (Steindachner, 1891) Fig. 148 TRICH Benth 8

Aphanopus simonyi Steindachner, 1891:356 (Santa Cruz de Tenerife, Canary Islands).

Synonyms: Benthodesmus atlanticus Goode and Bean, 1896.

FAO Names: En - Simony’s frostfish; Fr - Poisson sabre ganse; Sp - Cintilla de Simony.

Fig. 148 Benthodesmus simonyi
(adapted from Tucker, 1956)

Diagnostic Features: Body depth 22.0 to 27.1 times in standard length; anus situated below last
dorsal-fin spine to second dorsal-fin soft ray; distance from snout to anus 2.4 to 2.5 times in standard
length. Head length 7.0 to 8.0 times in standard length; snout length 2.2 to 2.6 times in head length; eye
diameter 5.1 to 5.8 times in head length; interorbital width 2.6 to 3.0 times in eye diameter; maxillary length
2.5 to 2.6 times in head length. Dorsal fin with XLIV to XLVI spines and 104 to 109 soft rays (total 148
to 155 fin elements); anal fin with II spines, situated below fifth to seventh soft dorsal-fin ray, and 93 to
102 soft rays; external soft rays developed only in the last third of its base; pelvic fins inserted behind
pectoral-fin base. Vertebrae total 153 to 158.

Geographical Distribution: North Atlantic Ocean
(known from off Newfoundland, Bermuda, New Eng-
land and Middle Atlantic Ridges, Iceland, Norway,
Portugal, Madeira and Canary Islands) (Fig. 149).

Habitat and Biology: Benthopelagic from 200 to
900 m on continental slope and underwater rises,
juveniles mesopelgic.

Size: Maximum 130 cm standard length.

Interest to Fisheries: No data available

Local Names: FRANCE: Sabre d’argent; RUS-
SIA: Benthodema; UK: Frostfish.

. (
Literature: Maul (1953); Tucker (1953, 1955, } J/J \
1956); Grey (1955); Leim and Scott (1966); Wheeler

(1969); Parin and Becker (1972); Gushchin and . ' } 54 H
Kukuev (1981); Kukuev (1982); Parin (1986). eo* so* o ° o w 4o

Fig. 149




Snake Mackerels and Cutlassfishes of the World 81

Benthodesmus suluensis Parin, 1976 Fig. 150 TRICH Benth 9

Benthodesmus suluensis Parin, 1976a:191 (Sulu Sea).
Synonyms: None.

FAO Names: En - Philippine frostfish; Fr - Poisson sabre philippin; Sp - Cintilla filipina.

Fig. 150 Benthodesmus suluensis

Diagnostic Features: Body depth 32.2 times in standard length; anus situated below last dorsal-fin spine
to behind third dorsal-fin soft ray; distance from snout to anus 2.7 times in standard length. Head length
7.9 times in standard length; snout length 2.6 times in head length; eye diameter 6.4 times in head length;
interorbital width 2.9 times in eye diameter; maxillary length 3.4 times in head length (proportions of
holotype 181 mm standard length). Dorsal fin with XXXVI to XXXIX spines and 92 to 99 soft rays (total
129 to 137 fin elements); anal fin with 11 spines, situated below second to sixth soft dorsal-fin ray, and 86
to 92 soft rays, external soft rays developed only in posterior half of its base; pelvic fins inserted below
posterior part of pectoral-fin base. Vertebrae total 133 to 137.

’ o L
Geographical Distribution: Sulu Sea (Fig. 151). / 7

Habitat and Biology: Probably benthopelagic, juve w} %‘ﬁ
niles mesopelagic from 200 to 500 m. ]

Size: Maximum 18 cm standard length (species known e
from 9 juvenile specimens). &

Interest to Fisheries: No data available. P

Local Names:

Literature: Parin (1976b); Parin et al. (1977).

i
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Fig. 151
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Benthodesmus tenuis (Gunther, 1877) Fig. 152 TRICH Benth 1

Lepidopus tenuis Gunther, 1877:437 (Sagami Bay, Japan).

Synonyms: Lepidopus aomori (Jordan and Snyder, 1901). Benthodesmus benjamini Fowler, 1938.
FAO Names: En - Slender frostfish; Fr - Sabre fleuret; Sp - Cintilla.

FIRST GILL RAKER Fig. 152 Benthodesnus tenuis
(adapted from Tucker, 1956)

Diagnostic Features: Body depth 18.3 to 35.2 times in standar length; anus situated below fourth to
seventh dorsal-fin soft ray; distance from snout to anus 2.2 to 2.4 times in standard length. Head length
7.1 to 8.7 times in standard length; snout length 2.3 to 2.8 times in head length; eye diameter 5.9 to 7.5
times in head lenth; interorbital width 1.3 to 2.0 times in eye diameter; maxillary length 2.3 to 2.8 times
in head length. Dorsal fin with XXXVIII to XLII spinesand 78 to 87 soft rays (total 118 to 128 fin elements);
anal fin with II spines, situated below 6th to 11th soft dorsal-fin ray, and 69 to 76 soft rays, external soft
rays developed throughout its base; pelvic fins inserted before or below pectoral-fin base. Vertebrae total
122 to 132.

Geographical Distribution: In the western Atlantic off Cape Hatteras, Gulf of Mexico, Surinam and
southern Brazil; in the eastern Atlantic from Gulf of Guinea to Angola; in the western Pacific from the
Emperor Seamounts, Japan, Ryukyu Islands, Vietnam, and the Sulu Sea; and in the Indian Ocean from
south of Java (Fig. 153).
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Fig. 153

Habitat and Biology: Benthopelagic from 200 to 850 m, juveniles mesopelagic.

Size: Maximum 72 cm standard length, maybe more.
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Interest to Fisheries: No data available.
Local Names: JAPAN: Tachimodoki.

Literature: Tucker (1953, 1955, 1957); Parin and Becker (1972); Parin et al. (1977); Fujii in Uyeno et al.
(1983); Nakamura (1984b); Machida (1985); Parin (1990c).

Remarks: Tucker (1955) showed that the two Atlantic populations of B. tenuis differ significantly in number
of vertebrae and total dorsal-fin spinous and soft ray elements: in Gulf of Guinea specimens, the number
of vertebrae total 123 to 128 and dorsal-fin elements total 125 to 129, and in the Gulf of Mexico specimens,
vertebrae total 129 to 131 and dorsal-fin elements total 125 to 129. The Indo-West Pacific populations
overlap in these characters with both Atlantic populations with number of vertebrae total 122 to 132 and
dorsal-fin elements 118 to 128. The eastern tropical Pacific “B. tenuis” appears to be a separate species
(Clemens and Nowell, 1963). Differences among populations of B. tenuis are currently being studied by
N. Parin.

Benthodesmus tuckeri Parin and Becker, 1970 Fig. 154 TRICH Benth 10

Benthodesmus tuckeri Parin and Becker, 1970:359, fig. 2 (off Sombrero Island, Philippines).
Synonyms: None.

FAO Names: En - Tucker’s frostfish; Fr - Poisson sabre ruban; Sp - Cintilla de Tucker.

Ll Ll UL L 111 (100717417707)

Fig. 154 Benthodesmus tuckeri
(adapted from Parin and Becker, 1970 and 1972)

Diagnostic Features:Body depth 20.2 to 30.0 times in standard length; anus situated below fifth or
seventh dorsal-fin soft ray; distance from snout to anus 2.4 to 2.5 times in standard length. Head length
7.2 to 8.3 times in standard length; snout length 2.0 to 2.5 times in head length; eye diameter 7.2 to 8.2
times in head length; interorbital width 1.2 to 2.2 times in eye diameter; maxillary length 2.4 to 2.8 times
in head length. Dorsal fin with XXXIX to XLIV spines and 88 to 96 soft rays (total 130 to 137 fin elements);
anal fin with II spines, situated below 8th to 11 th dorsal-fin soft ray, and 76 to 83 soft rays, external rays
developed throughout its base; pelvic fins inserted before or below anterior edge of pectoral-fin base.
Vertebrae total 133 to 142.

Geographical Distribution: In the western Pa-

o g PNy | ]
cific Ocean known from the Philippines, Vietnam, Jp‘ ;ﬁnﬁﬁ{ﬂ m-«ﬁ% aww«ﬁ

Molucca Islands and southeastern Australia and in sor ; Vaj;»“
the Indian Ocean from Socotra Island, Saya de i‘%

Malha Bank, Mozambique Channel and south of o
Java (Fig. 155).

NS §° et

\j/:ﬂ j? (
Habitat and Biology: Benthopelagic from 550 to . K,,b 1t AL
790 m, juveniles mesopelagic at 500 m. - } jj&t

Size: Maximum 77 cm standard length.

2 DAL Yo S N

{

&0 ] Jb

Interest to Fisheries: No data available.

Local Names: e _’/\/J\m/-‘—-—,—/\«-——»n\“?
Literature: Parin and Becker (1972); Parin et al. B T T T T R T

(1977). Fig. 155
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Benthodesmus vityazi Parin and Becker, 1970 Fig. 156 TRICH Benth 11

Benthodesmus vityazi Parin and Becker, 1970:360, fig. 2 (Central Equatorial Pacific).

Synonyms: None.

FAO Names: En - Vityaz’ frostfish; Fr - Poisson sabre galon; Sp - Cintilla de Vityaz.

Fig. 156 Benthodesmus vityazi
(adapted from Parin and Becker, 1970 and 1972)

Diagnostic Features: Body depth 30.5 to 40.0 times in standard length; anus situated below first to fourth
dorsal-fin soft ray; distance from snout to anus 2.3 to 2.6 times in standard length. Head length 7.0 to 7.9
times in standard length; snout length 2.4 to 2.7 times in head length; eye diameter 5.2 to 5.9 times in head
length; interorbital width 2.5 to 3.1 times in eye diameter; maxillary length 2.7 to 3.3 times in head length.
Dorsal fin with XLI to XLIV spines and 88 to 93 soft rays (total 131 to 136 fin elements); anal fin with II spines,
situated below fourth to seventh dorsal-fin soft ray, and 80 to 85 soft rays, external rays developed only in the
last third of its base; pelvic fins inserted behind pectoral-fin base. Vertebrae total 137 to 142.

Geographical Distribution: Central and western
Pacific, seas of Indo-Australian Archipelago, north-
eastern and northwestern Indian Ocean (Fig. 157).

Habitat and Biology: Benthopelagic from 640 to
820, juveniles mesopelagic from 170 to 900 m.

Size: Maximum 77 cm standard length.

Interest to Fisheries: No data available.

Local Names:

Literature: Fourmanoir (1971 b, as B. elongatus);
Parin and Becker (1972); Parin (1975, 1978);
Parin et al. (1977); Belyanina (1982); Gloer- o

felt-Tarp and Kailola (1984); Shcherbachev et al. &/,M,A/ﬂW”‘J‘AM“—\?

(1986); Scherbachev (1987). T T e R Ry
Fig. 157

Eupleurogrammus Gill, 1862 TRICH Eupl

Eupleurogrammus Gill, 1862:126. Type species, Trichiurus muticus Gray, 1831, by original designation
(also monotypic).

Synonyms: None

Diagnostic Features: Body elongate and remarkably compressed. Lower hind margin of gill cover
convex. Pectoral fins fairly long, extending beyond lateral line; pelvic fins small, reduced to a scale-like
process; caudal fin absent, posterior part of body tapering to a point.

Biology, Habitat and Distribution: Benthopelagic, mostly on continental shelf, but often comes near

surface at night. Feeds on a wide variety of small coastal fishes, squids and crustaceans. Shows a typical
Indo-West Pacific distribution.
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Interest to Fisheries: Caught commercially with shore seines, bag nets and coastal bottom trawls around
Indian coastal waters.

Species: Two species are recognized (Nakamura, 1984a).

Key to Species of FEupleurogrammus:

1a. A pair of fangs on tip of lower jaw; dorsal-fin membrane slightly tinged with black along
spines; dorsal side of posterior part of body slightly black; a black spot just behind dermal
process of lower jaw; pelvic fins situated below 11 th to 14th dorsal-fin soft ray .  E. glossodon

1b. No fangs on tip of lower jaw: dorsal-fin membrane pale; both dorsal and ventral sides of
posterior part of body black; no black spot behind dermal process on ventral side of lower
jaw; pelvic fins situated below 15th to 18th dorsal-fin soft ray ............. E. muticus

Eupleurogrammus glossodon (Bleeker, 1860) Fig. 158 TRICH Eupl 1

Trichiurus glossodon Bleeker, 1860b:38 (Borneo).
Synonyms: FEupleurogrammus intermedius (Gray, 1831). Trichiurus intermedius Gray, 1831.

FAO Names: En - Longtooth hairtail; Fr - Poisson sabre dentu; Sp - Pez sable denton.

il |

black spot

T babbéblebSF

VENTRAL VIEW OF HEAD GILL RAKERS ON FIRST ARCH PECTORAL FIN

Fig. 158 Fupleurogrammus glossodon

Field Characters: A pair of fangs on tip of lower jaw. Eye small, ifs diameter about 7 or 8 times in head
length, located close to dorsal profile of head. A black spot just behind dermal process on bottom of lower
jaw. A fairly noticeable black blotch on base of anterior margin of pectoral fins.

Diagnostic Features: Body extremely elongate and compressed, ribbon-like, tapering to a point; anus
elongate and fairly large. Mouth large with a dermal process on tip of each jaw; lower hind margin of gill
cover convex; eye small, its diameter about 7 or 8 times in head length, located close to dorsal profile of
head; 2 or 3 fangs (usually without barbs) in upper jaw, a pair of fangs on tip of lower jaw; a single series
of sharp compressed lateral teeth in both jaws. Dorsal-fin elements 118 to 132; anal fin reduced to minute
spinules buried in skin, its origin situated below 31 st to 35th dorsal-fin soft ray; pectoral fins slightly shorter
than snout, with I spine and 13 soft rays; pelvic fins reduced to scale-like spines, situated below 11 th to
14th dorsal-fin soft ray; caudal fin absent, posterior part of body tapering to a point. Lateral line running
almost straight, closer to ventral contour.Colour: In fresh specimens, body steely blue with metallic
reflections, becoming silvery grey after death; dorsal-fin membrane slightly tinged with black along spines,
dorsal side of posterior part slightly tinged with black; dermal processes at tip of each jaw black, a black
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spot present just behind dermal process on bottom of lower jaw, a fairly noticeable black blotch on base
of anterior margin of pectoral fins.

Geographical Distribution: indo-west Pacific in-
cluding The Gulf, India, Sri Lanka, Malaysia, Sin- k : g
gapore, Indonesia and Thailand (Fig. 159). ‘ R T

g
[ . ‘7/‘4 \

Habitat and Biology: Benthopelagic, in coastal wa-
ters down to about 80 m depth, often comes near

surface at night. Feeds on crustaceans, squid and
fishes (species of Atherina, Stolephorus, Escualosa,
Sardinella, Dussumeria, Thryssa, Sphyraena,
Hemiramphus, Leiognathus, Eupleurogrammus,
etc., in Palk Bay, India).

Size: Maximum 50 cm total length, common 15 to )
40 cm.

60

. . /MA,._/\\MJ
Interest to Fisheries: Caught mainly with shore /\——'\/“"ﬂ"“’ e

» 2

L |
seines, bag nets and bottom trawls in coastal wa- 00 00 20°  40°  60°  age  100° 120° 1400  160°  180°  160° 1400

i ;

ters down to 50 m depth in West Bengal to Madras,

Palk Bay and Gulf of Mannar. Marketed mostly

dried, mixed with other trichiurids, also salted or Fig. 159

fresh.

Local Names:

Literature: Tucker (1956); James (1961, 1967); Nakamura (1984a).

Eupleurogrammus muticus (Gray, 1831) Fig. 160 TRICH Eupl 2

Trichiurus muticus Gray, 1831:10 (India).
Synonyms: None.

FAO Names: En - smallhead hairtail; Fr- Poisson sabre asbas; Sp - Pez sable asbas.

%,

FIRST GILL ARCH PECTORAL FIN Fig. 160 Eupleurogrammus muticus

Field Characters: No fangs on tip of lowerjaw. Eye small, its diameter 6 to 8 times in head length, located far
from dorsal profile of head. A small pale black spot on base of anterior margin of pectoral fins.

Diagnostic Features: Body extremely elongate and compressed, ribbon-like, tapering to a point; anus small.
Mouth large with a dermal process attip of each jaw; lower hind margin of gili cover convex; eye small, its
diameter 6 to 8 times in head length, located far from dorsal profile of head; 2 or 3 (usually 3) fangs (usually

click for next page
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without barbs) in upperjaw; no fangs on tip of lower jaw; a series of sharp compressed lateral teeth in
both jaws. A single, long-based dorsal fin with Ill spines and about 140 soft rays; anal fin reduced to minute
spinules buried in skin, situated below 41stto 43rd dorsal-fin soft ray; pectoral fins about as large as snout, with
Ispine and 12 soft rays; pelvic fins present, butreduced to a small scale-like process; caudal fin absent, posterior
part of body tapering to a point.Lateral line running almost straight along mibdody or slightly nearer ventral
contour than dorsal contour. Colour: In fresh specimens, body steely blue with metallic reflections, becoming
silvery grey after death; dorsal-fin membrane semi-transparent, both dorsal and ventral sides of posterior part
of fin black; dermal process on upperjaw black, dermal process of lowerjaw black adove and grey below; a
small pale black spot on base of anterior margin of pectoral fins.

Geographical Distribution: Indo-West Pacific including The Gulf, India, Sri Lanka, Malaysia, Indonesia, Gulf of
Thailand, China and southern Korean Peninsula (Fig. 161).

Habitat and Biology: Benthopelagic, in coastal

ane whe

waters down to about 80 m depth, often comes ’ o |- ?;,_\ dre 9
near surface at night. Feeds on a wide variety of ihg;{" TR \V,«é
. . a8 VM Q}'
small fish, squid and crustaceans. P }ﬁ,‘ 2 =

. )
Size: Maximum 70 cm total length, common 20 to

50 cm.

20°

Interest to Fisheries: Caught mainly with shore
seines, bag nets and coastal bottom trawls in coastal 0

waters down to about 50 m in West Bengal to Madras

u*
in the east coast of India and around Bombay in the

west coast of India. Marketed mostly dried and 0 Jb
salted, mixed with other trichiurids, sometimes fresh. ;
o0

Local Names: JAPAN: Oshiroidachi; MALAYSIA: P R N
Seleyur, Timah-timah; THAILAND: Smallhead rib- = , | . / ' / ' h '?

200 0° 20 40°  60°  80°  100° 120° 0%  t60°  180°  160° woe
bonfish.
Literature: Tucker (1956); James (1961, 1967); Fig. 161
Nakamura (1984a,b).
Evoxymetopon Gili, 1863 TRICH Evox

Evoxymetopon Gili, 1863:227. Type species, Evoxymetopon taeniatus Gili, 1863, by monotypy.
Synonyms: None

Diagnostic Features: Body elongate, deep and remarkably compressed. Upper profile of head convex
steeply rising from tip of snout to dorsal-fin origin forming a prominent sagittal crest. Posterior end of gili
cover broadly rounded. First anal-fin spine scale-like in shape; pelvic fins present, scale-like; small caudal
fin present.

Biology, Habitat and Distribution: Little information is known about the biology of this genus. Ben-
thopelagic on continental shelf and slope, seems to be abundant in sea mountain areas.

Interest to Fisheries: No special fishery for species of this genus.

Species: Two species recognized thus far.

Key to Species of Evoxymetopon:

1a. First dorsal-fin spine elongated; nostril slit-like; body depth 12.5 to 13.5 times in standard
=30 a1 4 TSP Evoxymetoponpoeyi

1b. First dorsal-fin spine not elongated; nostril crescent; body depth 11.5 to 12.5 times in
SEAN AT T8N G TN et Evoxymetopontaeniatus
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Evoxymetopon poeyi Giinther, 1887 Fig. 162 TRICH Evox 1

Evoxymetopon poeyi Glnther, 1887:39, pl. 43 (Mauritius, Indian Ocean).
Synonyms: None

FAO Names: En - Poey's scabbardfish; Fr - Poisson sabre latte; Sp - Tajali de Poey.

sharply spines-
cent gill rakers

FlRST GILL ARCH Fig. 162 Evoxymetopon poeyi
Field Characters: First spine of dorsal fin elongate. Pectoral fins triangular in shape.

Diagnostic Features: Body elongate and compressed; body depth 12.5 to 13.5 times in standard length.
Head length 7.5 to 8.5 times in standard length; upper profile of head rather straight; a slit-like nostril present;
mouth large, not protractile; 3 pairs of large fangs in anterior end of upper jaw (3 of them often lost), 1 pair of
small fangs in lower jaw; sharp conical teeth in both jaws, upper (about 30) larger and more sparsely arranged
than lower (about 40); tongue slender with many irregular villiform tooth patches; vomer edentate, fine uniserial
canine teeth on palatine. Gill rakers sharply spinescent. Dorsakfin elements 91 to 93, first dorsal-fin spine
elongate; first anal-fin ray scale-like, other rays embedded; pectoral fins situated low, rather small and acute
triangular in shape with shorter anterior rays and longer posterior rays; pelvic fins reduced to scale-like spines.
Lateral line fairly straight, situated mid-laterally or slightly nearer ventral contour than dorsal contour. No
scales. Colour: Body silvery white, all fins pale brown; opercle lining blackish.

Geographical Distribution: In the Indian Ocean re-
ported from Mauritius, and in the West Pacific Ocean, a0 . .o
reported from Okinawa and Kyushu-Palau Ridge (Vé

(Fig. 163). o pEc-Eaas 2
60¢ -
Habitat and Biology: Benthopelagic, seems to be ﬁ
. ; ; o8
= H 2

&
/'13.
¥
4
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abundant in sea mountain areas, sometimes near

shore. Feeds on rather large fishes (species of .

Priacanthus, Decapterus, Emmelichthys etc.) in “ ¥3\1

Kyushu Palau-Ridge. o }

Size: Maximum 200 cm standard length, common 130 ™ j o

to 180 cm. e Fr
Interest to Fisheries: No special fishery for this species.  ,

Sometimes marketed fresh in Okinawa when caught. /A\d_,\/\m-—w/w—’\“*n\?

Local Names: JAPAN: Hatatateyume-tachimodoki, R

Hirenaga-yumetachi.
Literature: Tucker (1956); Abe and Asai (1975); Nakamura (1982b, 1984b). Fig. 163

Remarks: Tucker (1956) reported that differences between E. poeyi and E. taeniatus are probably due to sex,
growth stages or damage of the specimens described. Nakamura (1982b) recognized both species to be valid.
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Evoxymetopon taeniatus Gill, 1863 Fig. 164 TRICH Evox 2

Evoxymetopon taeniatus Gill, 1863:228 (Havana, Cuba).

Synonyms: None

FAO Names: En - Channel scabbardfish; Fr - Poisson sabre canal; Sp - Tajali de canal.

crescent
nostril

spinescent URREY
gill rakers

S é’e
~
NARRERAT

FIRST GILL ARCH

Fig. 164 Evoxymetopon taeniatus
Field Characters: First spine of dorsal fin not elongate. Pectoral fins triangular in shape.

Diagnostic Features: Body elongate and compressed; body depth 11.5 to 12.5 times in standard length.
Head length 7.5 to 8.0 times in standard length; upper profile of head convex; a crescent nostril in front
of eye; mouth large, not protractile; lower jaw slightly anterior to upper jaw; several fangs in anterior end
of upper jaw and a pair of fangs in lower jaw; lateral teeth in both jaws sharp and conical; vomer edentate
and fine uniserial canine teeth on palatine. Gill rakers spinescent. Dorsal-fin elements 81 to 88, first
dorsal-fin spine not elongate; first anal-fin ray scale-like, other rays ordinal and short; pectoral fins situated
low, rather small and triangular in shape with shorter anterior rays and slightly longer posterior rays; pelvic
fins reduced to a scale-like spine. Lateral line fairly straight, situated mid-laterally or slightly nearer ventral
contour than dorsal contour. No scales. Colour: Body silvery white with slight red-brownish on dorsal
part; several longitudinal pale yellow stripes on body; fin membrane of anterior part blackish and posterior
part semitransparent in first dorsal fin.

Geographical Distribution: In the Atlantic Ocean jﬁ = x @%}3}% b

from the Bahamas, Caribbean Sea and off southern . ‘
Brazil (specimens at Institut fir Seefischerei, Univer- jﬁ \

sitat Hamburg (ISH) were collected from 24°40'S, LSk ' ' =l _<
44°35'W) and in the Pacific Ocean from Cheju Do . “'GE | _

Island (south of Korean Peninsula) (Fig. 165). “-FJ'-‘ < _ ’\?

0
Habitat and Biology: Benthopelagic on the ’ X Jﬁ
continental slope, and sometimes the continental wf———7% T ;
shelf. : | Wr L
Size: Maximum 200 cm standard lenght, common J\L_‘LN5 Ve 1
130 to 180 cm. _ L LD J—]

120° 10 160° 180° 160° ¢ 120* w0 80° 80°  40° 20°

Fig. 165

SNy

Interest to Fisheries: No special fishery for this
species.

Local Names: CUBA: Triante, Tyrant fish; JAPAN: Yumetachimodoki; KOREA: Dong-dong-gal-chi.

Literature:  Uchida (1940); Tucker (1956); Duarte-Bello (1959); Parin and Mikhailin (1981); Nakamura
(1984b).

Remarks: See E. poeyi.



90 FAO Species Catalogue Vol. 15

TRICH Lepid

Lepidopus Gouan, 1770

Lepidopus Goian, 1770:107, 185. Type species, Lepidopus gouanianus Lacepede, 1800 = Trichiurus
caudatus Euphrasen, 1788, by subsequent monotypy or subsequent designation (see Eschmeyer, 1990).

Synonyms: Vandellius Shaw, 1803. Scarcina Rafinesque, 1810. Ziphoteca Montague, 1811.

Diagnostic Features: Body elongate and compressed. Head length 4.2 to 6.8 times in standard length;
upper head profile slightly concave to slightly convex, gently rising from tip of snout to dorsalfin origin;
frontal crests converging from before middle of orbits to behind their rear margins; sagittal crest, if present,
confined to nape (beginning between orbits in Lepidopus sp.); lower jaw projects anterior to upper jaw,
lower hind margin of gill cover convex; eyes fairly large, situated near dorsal contour; interorbital space
concave to convex; tips of both jaws usually with a short dermal process; jaw dentition including anterior
fangs (3 to 6 in upper jaw and a pair in lower jaw) and smaller lateral teeth. Dorsal fin with VII to X weak
anterior spines hardly differing from subsequent soft rays; first anal-fin spine rudimentary, second spine
moderate to strong; pectoral fins with 12 soft rays, subtriangular, anterior rays shorter than posterior soft
rays; pelvic fins with | small scale-like spine and 1 to 2 tiny soft rays, inserted behind end of pectoral-fin
base; small forked caudal fin present. Lateral line slowly descending from above gill opening to mid-lateral
position.

Biology, Habitat and Distribution: Benthopelagic at shelf and upper slope. Distributed throughout all oceans.
Interest to Fisheries: See species.

Species: Six species recognized (Parin and Collette, 1992).

lllustrated Key to Species of Lepidopus:

1a. Posterior confluence of frontal crests before middle of orbits; sagittal crest begins in
interorbital region; interorbital space strongly convex; orbits relatively far from dorsal
Profile (Fig. 168) ..o e e e Lepidopus sp.

1b. Posterior confluence of frontal crests behind middle of orbits; sagittal crest, if present,
confined to nape; interorbital space usually concave or flat (convex only in L. dubius);

orbits nearly touching dorsal profile (Fig. 166 and 167) ..............cooiiiiiiiiiii -2
posterior confluence of crest interorbital
behind middle of orbits space concave
4 A
Fig. 166 Dorsal view of head Fig. 167 Front view of Fig. 168 Lepidopus sp.
upper head
2a. Upper head profile concave; dorsal-fin elements 91 to 110; vertebrae total 98 to 114 ................ -3

2b. Upper head profile slightly convex; dorsal-fin elements 78 to 89; vertebrae total 82 t0 96 .......... —4
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Second anal-fin spine spur-like, longer than pupil; dorsal-fin elements 91 to 93, analfin
soft elements 44 to 47; vertebrae total 98 to 100 (Fig. 169) ..., L. calcar

Second anal-fin spine plate-like, twice or more shorter than pupil; dorsal-fin elements
98 to 110, anal-fin soft elements 59 to 66; vertebrae total 105 to 114 (Fig. 170) ............ L. caudatus

3a.

3b.

L Ty,
) %)

7\

Fig. 170 L. caudatus

Fig. 169 L. calcar

Interorbital space convex, sagittal crest confined to nape; head length 6.4 to 6.8 times

4a.
in standard length; body depth 16 to 18 times in standard length; second anal-fin spine
cardiform, equal to length of pupil ..., L. dubius
4b. Interorbital space concave, no sagittal crest; head length 4.2 to 5.5 times in standard
length; body depth 9 to 13 times in standard length; second anal-fin spine plate-like,
shorter than length of pupil ... ... -5
sagittal crest confined to nape
Fig. 171 L. dubius
5a. Eye diameter 4.9 to 6.2 times in head length; caudal-fin span less than length of upper
caudal-fin lobe; dorsal-fin elements 78 to 87; vertebrae total 821093 ..ol L.fitchi
5b. Eye diameter about 4.0 times in head length; caudal-fin span greater than length of upper
................................................. L. manis

caudal-fin lobe; dorsal-fin elements 89; vertebrae total 94

78 to 87 dorsal fin elements

Fig. 172 L. fitchi Fig. 173 L. manis
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Lepidopus sp. TRICH Lepid 6

(to be described by Parin and Collette, 1993 in Archiv. Fischereiwiss.)
Synonyms: None.

FAO Names: En - Crested scabbardfish; Fr - Poisson sabre crénelé; Sp - Pez cinto encrestado.

mterorbital space
convex

FRONT VIEW OF DORSAL VIEW OF HEAD Fig. 174 Lepidopus sp.

UPPER HEAD *
* (after Parin and Mikhailin, 1981) (adapted from Tucker, 1957)
el

Field Characters: Body silvery to brownish, darker along lateral line. Interorbital space strongly convex.

Diagnostic Features: Body elongate and compressed; body depth 10.9 to 13.0 times in standard length;
anus situated below 36th to 40th soft dorsalfin ray. Head length 5.9 to 6.5 times in standard length; snout
length 2.5 to 2.7 times in head length; upper head profile almost straight, gently rising from snout to
dorsal-fin origin; posterior confluence of frontal crests before middle of orbits; sagittal crest prominent,
extending through nape; orbits far, not reaching upper profile, interorbital space strongly convex; eye
diameter 4.9 to 5.1 times in head length; interorbital width 1.6 to 1.8 times in eye diameter; upper jaw
length 2.8 to 3.0 times in head length; lateral teeth 15 to 20 in maxillary, 15 to 21 in dentary; a few teeth
on palatines. Gill rakers 17 or 18. Dorsalfin elements 90 to
96; anal fin with Il spines, the second spine flat, triangular,
twice shorter than the distance from its origin to anus inserted
below 37th to 40th dorsal-fin soft ray, and 52 to 58 soft rays,
posterior 19 to 23 connected by membrane; pelvic fins in-
serted below 9th to 10th dorsal-fin soft ray, about half eye
diameter behind posterior end of pectoral-fin base. Pyloric
caeca about 20. Vertebrae total 98 to 107, including 37 to 40
precaudal and 61 to 67 caudal. Colour: Body silvery to
brownish, darker along lateral line; inside of gill cavity black.

Geographical Distribution: Western Atlantic Ocean from43°N
off the Scotian Shelf to 35°S off southern Brazil (Fig. 175).

Habitat and Biology: Benthopelagic from 200 to 500 m,
juveniles pelagic.

Size: Maximum 66 cm standard length.

Interest to Fisheries: No data available. Local Names:

Literature: Tucker (1957, as Evoxymetopon taeniatus); Parin
and Mikhailin (1981, as Lepidopus sp.).

&0°

Fig. 175
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Lepidopus calcar Parin and Mikhailin, 1982 Fig. 176 TRICH Lepid 2

Lepidopus calcar Parin and Mikhailin, 1982a:27 (Colahan Seamount, Hawaiian Ridge).
Synonyms: None.

FAO Names: En - Hawaiian ridge scabbardfish; Fr - Poisson sabre hawaiien; Sp - Pez cinto expolin.

AL IILASLLJIIIILLIGS L 207 D100} it 0 4777
4.

RN

////l//l s
Gl d L d LA LLLLL 4 4

iz

HEAD *

} ) [ CAUDAL FIN*
interorbital space

FRONT VIEW OF .
UPPER HEAD * DORSAL VIEW OF HEAD

* (after Parin and Mikhailin, 1982) Fig. 176 Lepidopus calcar

Field Characters: Body dark brown. Second anal-fin spine stout, spur-like, longer than pupil of eye.

Diagnostic Features: Body elongate and compressed; body depth 10.5 to 13.9 times in standard length;
anus situated below 40th to 43th dorsalfin ray. Head length 5.9 to 6.4 times in standard length; snout length
2.5 to 2.6 times in head length; upper head profile oblique-concave, rising gently from tip of snout to middle of
orbits and more steeply to dorsal origin; posterior confluence of frontal ridges before rear margin of orbits; sagittal
crest confined to nape; orbits nearely touching upper profile, interorbital space slightly concave; eye diameter

4.7 to 5.1 times in head length; interorbital width 1.7 to
]
~

1.8 times in eye diameter; upper jaw length 2.8 times

in head length; lateral teeth 15 to 17 in maxillary, 15
to 19 in dentary; teeth present on palatines. Gill
rakers 13 to 16. Dorsal-fin elements 91 to 93; anal
fin with Il spines, second spurlike, very stout, 1.7 to 1.8
times longer than distance from its origin to anus, (in-
serted below 44th to 45th dorsal-fin soft ray), 44 to 47
soft rays, posterior 10 to 20 soft rays connected by
membrane; pelvic fins inserted below seventh to eighth
dorsalkfin soft ray with a distance of 0.6 to 0.7 times eye
diameter behind posterior end of pectoral base. Pyloric
caeca 18. Vertebrae total 98 to 100, including 43 to 44
precaudal and 54 to 57 caudal. Colour: Body dark
brown, much paler below (might be silvery iridescent in
life); opercle black, inside of mouth and gill cavities black.

N

Geographical Distribution: So far recorded only

from type locality at Colahan Seamount of Hawaiian
Submarine Ridge (31°01'N, 175°53'W) (Fig. 177). Fig. 177
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Habitat and Biology: Benthopelagic from 270 to 350 m.

Size: Maximum 79 cm standard length (known from 3 specimens).
Interest to Fisheries: No data available.

Local Names:

Literature: Borets (1986).

Lepidopus caudatus (Euphrasen, 1788) Fig. 178 TRICH Lepid 1

Trichiurus caudatus Euphrasen, 1788:52, pl. 9 (Cape of Good Hope).

Synonyms: Lepidopus argenteus Bonnaterre, 1788. Trichiurus ensiformis Vandelli, 1797. Lepidopus
gouanianus Lacepéde, 1800. Trichiurus gladius Holten, 1802. Vandellius lusitanicus Shaw, 1803.
Lepidopus peronii Risso, 1810. Scarcina argyrea Rafinesque, 1810. Ziphotheca tetradens Montague,
1811. Lepidopus xantusi Goode and Bean, 1895. Lepidopus lex Phillips, 1932.

FAO Names: En - Silver scabbardfish; Fr - Sabre argenté (Sabre in Area 37); Sp - Pez cinto.

17 to 20 gill mterorbital space flat
rakers or slightly concave
¥ 3 DORSAL VIEW OF HEAD*
* (after Parin and Mikhailin, 1981)
FIRST GILL ARCH FRONT VIEW OF Fig. 178 Lepidopus caudatus
UPPER HEAD" (adapted from Tucker, 1956)

Field Characters: Body uniformly silvery. Second anal-fin spine plate-like, twice or more shorter than
pupil.

Diagnostic Features: Body elongate and compressed; body depth 10.9 to 15.4 times in standard length;
anus situated below 36th to 40th dorsal-fin soft ray. Head length 5.7 to 6.8 times in standard length;
snout length 2.4 to 2.7 times in head length; upper head profile oblique concave, rising gently from tip of
snout to middle of orbits and more steeply to dorsal origin; posterior confluence of frontal ridges behind
rear margin of orbits; sagittal crest confined to nape; orbits nearely touching dorsal profile, interorbital
space flat or slightly concave; eye diameter 4.9 to 6.1 times in head length; interorbital width 1.3 to 1.6
times in eye diameter; upper jaw length 2.7 to 3.0 times in head length; palatine teeth present. Gill rakers
17 to 20. Dorsal-fin elements 98 to 110; anal fin with Il spines, second plate-like or triangular, shorter
than pupil, (inserted below 38th to 42nd dorsakfin soft ray), 59 to 66 soft rays, posterior 15 to 24 soft rays
connected by membrane; pelvic fins inserted below eighth to ninth dorsal-fin soft ray, about 1 eye diameter
behind posterior end of pectoral-fin base. Pyloric caeca 20 to 29. Vertebrae total 105 to 114, including
38 to 44 precaudal and 65 to 72 caudal. Colour: Body uniformly silvery; dorsal fin blackish grey (in North
Atlantic populations) or with black margin of membrane between first 3 soft dorsal-fin rays and seventh
to ninth soft rays (in South Hemisphere populations).
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Geographical Distribution: Eastern North Atlan-
tic from France to Senegal, including Azores, Ma-
deira, Canaries and offshore seamounts, western
Mediterranean (individual stragglers as far north
as Iceland and east to Black Sea), off South Africa
from Cape Frio to Agulhas Bank, including north-
ern Walvis Ridge, seamounts in southern Indian
Ocean along 30 to 35°S, Australia from New South
Wales to southern West Australia, and New Zea-
land (Fig. 179). A doubtful record from Cape San
Lucas, Mexico (Rosenblatt and Wilson, 1987).

Habitat and Biology: Benthopelagic on continen-
tal shelf, along its edge and upper slope down to
400 m (600 m in Australia), usually over sandy and
muddy bottoms from 100 to 250 m (over 300 m in
Australia). Migrates into midwater at night. Occa- e
sionally found inshore in upwelling of deep water Fig. 179
when it appears at surface. Schooling species.

Feeds on crustaceans, small squid and fish. In the

southern East Atlantic the most important forage items are FEuphausia hanseni, E. luceus, Pasiphaea
semispinosa, Sergesthes spp., Todaropsis eblanae, Engraulis capensis, Etrumeus terres, Sardinops ocel-
lata, Maurolicus muelleri, Symbolophorus humbolti, Diaphus dumerili, Lampanyctodes hectoris, Chloro-
phthalmus sp. and Scomber japonicus (Mikhailin, 1978). Attains length of 125 cm at 9 years of age in
southern East Atlantic and 160 cm at age of 13 years in northern East Atlantic (Mikhailin, 1976a). Spawns
from end of winter to early spring off North African coast (Wheeler, 1969) and spring to autumn in New
Zealand waters (Robertson, 1980).

Size: Maximum 205 cm standard length and about 8 kg weight in eastern North Atlantic, usually 100 to
135 cm and 1.0 to 2.3 kg.

Interest to Fisheries: Important commercial fish species in the eastern North Atlantic, mainly off Portugal
and Morocco. Also caught by trawls off Namibia and New Zealand. World annual catches varied in 1985
to 1990 from 7 839 to 21 748 t (FAO, 1992). Flesh excellent.

Local Names: AUSTRALIA: Southern frostfish; FRANCE: Sabre; GERMANY: Degenfisch; GREECE:
Spadopsaro; ITALY: Pesce sciabola; MALTA: Fjamma; NEW ZEALAND: Scabbard fish, Frostfish; POR-
TUGAL: Espada branca; RUSSIA: Lepidop; SPAIN: Espadiella; SOUTH AFRICA: Bottersnoek, But-
tersnoek; UK: Frostfish, Scabbard fish; YUGOSLAVIA: Zmijicnjak repas.

Literature: Tucker (1956); Wheeler (1969); Mikhailin (1977); Scott et al. (1980); Last et al. (1983);
Duhamel (1984); Portsev and Nikolaev (1-984); Nakamura (1986c¢, 1990a); May and Maxwell (1986); Parin
(1986, 1990c); Rosenblatt and Wilson (1987); Shcherbachev et al. (1989).

Remarks: Comparisons of populations of the main distributional areas, that is, the eastern North
Atlantic- Mediterranean, South Africa, southern Indian Ocean and Australia- New Zealand, have never
been based on adequate material. However, samples from southwest Africa (304 specimens) and the
Azores (102 specimens) differ significantly in dorsal-fin pigmentation (see above) and meristic characters
(Mikhailin, 1977). Surprisingly, Mikhailin's samples (if they were not mislabelled) from Gettysburg
Seamount (36°22'N, 11°37'W) agree with the southern population in vertebral and dorsal counts.
Morphometric studies of L. caudatus require further elaboration.
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Lepidopus dubius Parin and Mikhailin, 1981 Fig. 180 TRICH Lepid 3

Lepidopus dubius Parin and Mikhailin, 1981:403, fig. 1 (off Angola, East Atlantic Ocean).

Synonyms: None.

FAO Names: En - Doubtful scabbardfish; Fr - Poisson sabre énigme; Sp - Pez cinto enigma.

SISt

mterorbital
space convex

FRONT VIEW OF DORSAL VIEW OF HEAD HEAD

UPPER HEAD
Fig. 180 Lepidopus dubius

(adapted from Parin and Mikhailin, 1981)

Field Characters: Body silvery, edges of jaws and opercle blackish. Interorbital space convex. Sagittal
crest confined to nape.

Diagnostic Features: Body elongate and compressed; body depth 16.4 to 18.5 times in standard length;
anus situated below 33th to 35th soft dorsal-fin ray. Head length 6.4 to 6.8 times in standard length; snout
length 2.6 to 2.8 times in head length; upper head profile slightly convex, rising very gently from snout to nape;
posterior confluence of frontal ridges before rear margin of orbits, sagittal crest confined to nape; orbits nearely
touching upper profile, interorbital space strongly convex; eye diameter 5.3 to 5.6 times in head length;
interorbital width 1.7 to 1.9 times in eye diameter; upper jaw length 2.8 to 3.2 times in head length; lateral
teeth 15 to 20 in maxillary, 11 to 17 in dentary; a few teeth on palatines. Dorsal-fin elements 85 to 89 (rarely
83); anal fin with Il spines, second spine weak, cardiform and a little longer than the distance from its origin
to anus (inserted below 35th to 37th dorsalfin soft ray), 48

to 53 soft rays, posterior 20 to 25 soft rays connected by ’ L4 3/

membrane; pelvic fins inserted below seventh to ninth

dorsal-fin soft ray, about an eye diameter behind poste- a0 9 @
rior end of pectoral-fin base. Pyloric caeca 13. Verte- ; ¥ P

brae total 91 to 96, including 33 to 37 precaudal and 55 .

to 61 caudal. Colour: Body silvery; edges of jaws and
opercle blackish. 20

Geographical Distribution: Along shores of West Af-
rica from Equator to 14°30'S (Fig. 181).

Habitat and Biology: Benthopelagic from 320 to 495
m, juveniles epi- to mesopelgic from 20 to 220 m.

Size: Maximum known standard length is 43 cm.
20°

Interest to Fisheries: No data available.

Local Names:

Literature: Parinet al. (1978, as Evoxymetopon taeni- 0" " o o
atus ?); Parin (1990c). Fig. 181



Snake Mackerels and Cutlassfishes of the World 97

Lepidopus fitchi Rosenblatt and Wilson, 1987 Fig. 182 TRICH Lepid 4

Lepidopus fitchi Rosenblatt and Wilson, 1987:348, fig. 6 (North Coronado Island, Baja Califomia Norte, Mexico).

Synonyms: None.
FAO Names: En - Fitch's scabbardfish; Fr - Poisson sabre yatagan; Sp - Fez cinto de Fitch.

__:;;i—/ 2nd anal—ﬁn spine ﬂat

pelvic fins and triangular

VENTRAL VIEW Fig. 182 Lepidopus fitchi
(adapted from Rosenblatt and Wilson, 1987)

Field Characters: Body black or brown with a silvery sheen along abdomen. Caudal span less than length of
upper caudal-fin lobe.

VENTRAL VIEW

Diagnostic Features: Body moderately elongate and compressed; body depth 9.2 to 13.3 times in standard
length; anus situated below 35th or 36th dorsal-fin ray. Head length 4.2 to 5.5 times in standard length; snout
length 2.7 to 3.1 times in head length; upper head profile slightly convex, rising gently from snout to dorsal-fin
origin; posterior confluence of frontal crests just behind rear margin of orbits; sagittal crest absent; orbit touching
dorsal profile; interorbital space slightly concave; eye diameter 4.9 to 6.0 times in head length; interorbital width
1.3to 1.8 times in eye diameter; upper jaw length 2.7to 3.4 times in head length; lateral teeth 20 to 27 in maxillary,
18 to 30 indentary; a few teeth on palatines. Gill rakers 12 to 17. Dorsal-fin elements 78 to 87; anal fin with Il
spines, second spine flat, triangular, much shorter than distance from its origin to anus, inserted below 37th to
38th dorsakfin soft ray, 41 to 50 soft rays, posterior 23 to 27 connected by membrane; pelvic fins inserted below
eighth to ninth dorsalfin soft ray, less than eye diameter behind posterior end of pectorakfin base; caudal fin
lunate, its span less than length of upper caudalfin lobe. Pyloric. caeca 16 to 18. Vertebrae total 84 to 93,
including 32 to 37 precaudal and 48 to 57 caudal. Colour: Body black or brown with a silvery shine along
abdomen.

Geographical Distribution: Eastemm Pacific Ocean from
Cape Kiwanda, Oregon (45°N) to Gulf of California and from 5°N
to southern Peru (Fig. 183).

Habitat and Biology: Benthopelagic from 175 to 500 m, juve-
niles epipelagic at upper 150 m. Apparently schooling species.
Feeds on euphausiids and small fishes, including Engraulis
mordax and juvenile Merluccius productus. Attains a length of 80
to 90 cm at 11 to 18 years (Fitch and Gotshall, 1972).

Size: Maximum 102 cm standard length and 1.4 kg.

Interest to Fisheries: No special fishery for this species, but
a catch of 1 360 kg was once taken by otter trawl at 250 m off
Newport Beach, California.

Local Names: USA: Black scabbardfish.

Literature: Fitch and Lavenberg (1968, as L. xantusi), -
Fitch and Gotshall (1972, as L. xantusi); Chirichigno (1974, 600 | i
as L. xantusi); Hubbs et al. (1979, as L. xantusi); Mikhailin 160° 400 120°  g00°  80°  60°  h0° 20°
(1982, as L. xantusi). Fig. 183

b
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Remarks: Northern and southern populations of L.fitchidiffer in number of vertebrae, dorsal- and anal-fin
soft rays (see Mikhailin, 1982; Rosenblatt and Wilson, 1987) and may warrant taxonomic recognition.
Lepidopus manis Rosenblatt and Wilson, 1987 Fig. 184 TRICH Lepid 5

Lepidopus manis Rosenblatt and Wilson, 1987:344, fig. 5 (Isla Isabela, Galapagos Islands).

Synonyms: None.

FAO Names: En - Ghost scabbardfish; Fr - Poisson sabre fantome; Sp - Pez cinto fantasma.
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VENTRAL VIEW VENTRAL VIEW Fig. 184 Lepidopus mani
(adapted from Rosenblatt and Wilson, 1987)

Field Characters: Body light tan, head uniformly brown.Caudal-fin span greater than length of upper
caudal-fin lobe.

Diagnostic Features: Body moderately elongate and strongly compressed; body depth 9.1 times in standard
length. Head length 4.2 times in standard length; snout length 3.0 times in head length; upper head profile
slightly convex, rising gently from tip of snout to dorsal-fin origin; posterior confluence of frontal ridges just
behind rear margin of orbits; sagittal crest absent; orbits enter-

ing dorsal profile; interorbital space slightly concave; eye , %
diameter 3.9 times in head length; interorbital width 1.8 times { ©
in eye diameter; upperjaw length 2.7 times in head length;
lateral teeth 29 in maxillary, 26 in dentary; no palatine teeth.
Gili rakers 24. Dorsal-fin elements 89; anal fin with Il spines,
second spine flat, plate-like, much shorter than the distance
between its origin to anus, 50 soft rays, posterior 24 connected
by membrane; pelvic fins inserted with a distance less than
eye diameter behind posterior end of pectoral-fin base; caudal

fin lunate, its span greaterthan length of upper caudal-fin lobe.
Vertebrae total 94, including 37 precaudal and 57 caudal.
Colour: Body light tan, head uniformly brown.

Geographical Distribution: isia Isabela, Galapagos Islands
(Fig. 185).

Habitat and Biology: Unknown (holotype found dead in a cove).

Size: 69 cm standard length (species known only from

holotype).

Interest to Fisheries: No data available. 20t e o a0 o

Local Names:

click for next page
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Lepturacanthus Fowler, 1905 TRICH Lept
Lepturacanthus (subgenus of Trichiurus) Fowler, 1905:770. Type species, Trichiurus savala Cuvier,
1829, by original designation (also monotypic).

Synonyms: None.

Diagnostic Features: Body elongate and remarkably compressed. Anteriormost fang of upperjaw very
long, coming out through a small slit on ventral side of lowerjaw; lower hind margin of gili cover concave.
Anal-fin soft rays pungent spinules; pectoral fins fairly long, extending above lateral line; pelvic fins
completely absent; caudal fin absent, posterior part of body tapering to a point.

Biology, Habitat and Distribution: Benthopelagic mostly on continental shelf, comes often close to
surface at night. Feeds on a wide variety of small coastal fishes, squid and crustaceans. Known from
Indo-West Pacific waters.

Interest to Fisheries: Caught with shore seines, bag nets and small bottom trawls in many Asian
countries, mainly mixed with other coastal fish.

Species: Two species recognized so far.

Key to Species of Lepturacanthus:

1a. Snout rather short, its length about 3 times in head length; eye large, its diameter 5 to 7
times in head length; distance between eye and upperjaw (suborbital length) about half
of eye diameter; dorsal-fin €1eMents 123 t0 133  .oooieeeeceee et eee et aenenaneas L. pantului

1b. Snout long, its length about 2 to 2.5 times in head length; eye small, its diameter 7 to 9
times in head length; distance between eye and upper jaw (suborbital length) slightly
smaller than eye diameter; dorsal-fin elements 113 10 123 .ioiceceeeeeeeeeeee e L. savala

Lepturacanthus pantului (Gupta, 1966) Fig. 186 TRICH Lept 1

Trichiurus pantului Gupta, 1966:170-171 (Parganas District, west Bengal, India).
Synonyms: None.

FAO Names: En - Coromandel hairtail; Fr- Poisson sabre bécune; Sp - Pez sable coromandélico.

| _—

slit
FIRST GILL ARCH VENTRAL VIEW OF HEAD Fig. 186 Lepturacanthus pantului
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Field Characters: Snout short, its length about 3 times in head length. Eye large, its diameter about 5
to 7 times in head length. Suborbital space about half as large as eye diameter.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, gradually tapering
to a point. Snout short, its length about 3 times in head length; mouth large with a dermal process at tip
of each jaw; lower hind margin of gill cover concave; eye large, its diameter about 5 to 7 times in head
length, suborbital space about half as large as eye; 3 (sometimes 4) fangs with barbs and 2 smaller forward
directed canine teeth present in upper jaw; anteriormost fang very long, coming out through a small slit on
ventral side of lower jaw. A single, long-based, dorsal fin with 1II spines and 120 to 131 soft rays; anal fin
reduced to a long spine and 74 to 84 smaller spinules, breaking through the skin, the anteriormost fairly
long, situated below 36th to 40th dorsal-fin soft ray; pectoral fins slightly shorter than snout, with I spine
and 10 or 11 soft rays; pelvic and caudal fins absent. Lateral line nearer ventral contour than dorsal contour
of body. Colour: In fresh specimens, body steely blue with metallic reflections, becoming silvery grey after
death; tapering part black; margin of anus black; usually margin of dorsal fin, inside of opercle and anterior
part of shoulder girdle, jet black.

Geographical Distribution: Known from Hooghly estuar-
ies to Gulf of Mannar in the east coast of India (Fig. 187). -

Habitat and Biology: Benthopelagic (or pelagic), estuar-
ies and coastal waters from surface to the depths of about
80 m. Feeds on a wide variety of small fishes and crusta-
ceans (chiefly on prawns, young clupeoids, Harpodon =
nehereus and Trichiurus spp. in Hooghly estuaries, India).

Size: Maximum 92 cm total length, common 20 to 60 cm.

Interest to Fisheries: In the east coast of India, caught
mainly with bag nets in estuaries, with shore seines and /
boat seines in inshore waters, and with trawls in off-shore »r ﬁ U

o

waters. Marketed fresh as well as dried salted.

Local Names: 4
Literature: Gupta (1966, 1967, 1968); Nakamura (1984a). w r I

Fig. 187
Lepturacanthus savala (Cuvier, 1829) Fig. 188 TRICH Lept 2

Trichiurus savala Cuvier, 1829:219 (“Mer des Indes’= Bombay and Malabar district, India).
Synonyms: Trichiurus armatus Gray, 1831. Trichiurus roelandti Bleeker, 1860.
FAO Names: En - Savalani hairtail; Fr - Poisson sabre cimeterre; Sp - Pez sable savalai.

Field Characters: Snout long, its length 2 to 2.5 times in head length. Eye small, its diameter about 7
to 9 times in head length and slightly longer than suborbital space.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, tapering to a point
(caudal tapering part very long). Snout long about 2 to 2.5 times in head length; eye small, its diameter
about 7 to 9 times in head length and slightly longer than suborbital space; mouth very large with a dermal
process at tip of each jaw; 2 or 3 (mostly 3) fangs with barbs and 2 small forward directed canine teeth
present in upper jaw, anteriormost fangs (usually without barbs) present at tip of lower jaw. Lower hind
margin of gill cover concave. A single, long-based, dorsal fin with III or IV spines and 110 to 120 soft
rays; anal fin reduced to small spinules (about 75) breaking through skin, the anteriormost fairly long, its
origin situated below 36th to 39th soft dorsal-fin ray: pectoral fins slightly shorter than snout, with I spine
and 10 soft rays; pelvic and caudal fins absent. Lateral line nearer ventral than dorsal contour of body.
Colour: In fresh specimens, body steely blue, with metallic reflections, tapering part white; margin of
anus pale; usually margin of caudal-fin membrane white; tip of both jaws black; inside of opercle and
anterior part of shoulder girdle, pale black.
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FIRST GILL ARCH VENTRAL VIEW OF HEAD Fig.188 Lepturacanthus savala

Geographical Distribution: Indo-West Pacific: from India and Sri Lanka to Malaysia,Singapore,
Indonesia, Philippines, Thailand, China, New Guinea, and northern Australia (Fig. 189).

Habitat and Biology: Benthopelagic, in coastal
waters down to about 100 m depth, often comes  ** o5 7 T ?;J 1 ]
near surface at night. Feeds on a wide variety of . ””\rvéu{K{" as WL

small fishes and crustaceans (chiefly on prawns
and species of Setipinna, Anchoviella, Harpodon,
Trichiurus etc. in Hooghly estuaries, India).

Size: Maximum 100 cm, common 30 to 70 cm total
length.

Interest to Fisheries: Caught mainly with shore
seines, bag nets and coastal bottom trawls in Asian
countries. Marketed fresh as well as dried salted.

Local Names: AUSTRALIA: Spiny hairtail; MALAY-
SIA: Selayur, Timah; SRI LANKA: Smallheaded rib-

Al /‘m—‘v/-_—d—/\ T
bonfish, Savalai. et — 7
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Literature: Tucker (1956); James (1961, 1967); Fic. 189
Gupta (1967, 1968); Nakamura (1984a). 18
Tentoriceps Whitley, 1948 TRICH Tent

Tentoriceps Whitley, 1948:94. Type species, Trichiurus cristatus Klunzinger, 1884, by original designation
(also monotypic).

Synonyms: Pseudoxymetopon Chu and Wu, 1962.
Diagnostic Features: See species.

Species: Only one species recognized so far.



102 FAO Species Catalogue Vol. 15

Tentoriceps cristatus (Klunzinger, 1884) Fig. 190 TRICH Tent 1

Trichiurus cristatus Klunzinger, 1884:120, pl. 13, fig. 5a (Kosseir, Red Sea coast of Egypt).
Synonyms: Pseudoxymetopon sinensis Chu and Wu, 1962.

FAO Names: En - Crested hairtail; Fr - Poisson sabre manchot; Sp - Pez sable cuchilla.
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pelvic fins reduced to
FIRST GILL ARCH scale-like processes Fig. 190 Tentoriceps cristatus

Field Characters: Pectoral fins short, not reaching lateral line. Pelvic fins reduced to scale-like process.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, tapering to a point.
Dorsal profile of head evenly convex; mouth large with a dermal process at tip of each jaw; lower hind
margin of gill cover convex; eye very large situated laterally, its diameter 5 or 6 times in head length; 2 or
3 fangs in upper and 2 fangs in lower jaw, a single series of sharp compressed lateral teeth in both jaws.
A single, long-based, dorsal fin with V spines and 126 to 144 soft rays; anal fin represented by I minute
first spine and I scale-like second spine, situated below 47th to 50th soft dorsal-fin ray, reduced to minute
spinules buried in skin thereafter; pectoral fins short, not reaching lateral line; pelvic fins present but
reduced to scale-like processes; caudal fin absent, posterior part of body tapering to a point. Lateral line
running almost straight mid-lateral, or slightly nearer ventral than dorsal contour. Colour: In fresh
specimens, body silvery white becoming silvery grey with dark cloud-like patches after death; each jaw,
dorsal and anal-fin bases sooty.

Geographical Distribution: Indo-West Pacific:
Red Sea, Mozambique channel, Saya- de Malha
Bank, Chagos Islands, Andaman Sea, Northwest
and North Australia, South China Sea, East China
Sea, Tasman Sea, Philippines and southern Japan
(Fig. 191).

Habitat and Biology: Benthopelagic or pelagic, : T .

lives in coastal waters from 30 to 110 m depth, not * } NSRS

found in low salinity waters. Feeds mainly on  a j—ﬁ b
)

small fish, squid and crustaceans.

Ny

Size: Maximum 90 cm total length, common 30 to
70 cm. 6 ]

Interest to Fisheries: Caught mainly with bot- 2
tom trawls and sometimes with bag nets, mixed WOTET ATt e e e e
with other trichiurids in southeast Asian countries. Fig. 191
Marketed fresh and dried salted in the Philippines.

Local Names: JAPAN: Kanmuri-dachi; PHILIPPINES: Crested hairtail.

Literature: Tucker (1956); Senta (1975, 1977); Parin and Mikhailin (1982b); Nakamura (1984a,b);
Gloerfelt-Tarp and Kailola (1984); Sainsbury et al. (1985).
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Trichiurus Linnaeus, 1758 TRICH Trich

Trichiurus Linnaeus, 1758:246. Type species, Trichiurus Lepturus Linnaeus, 1758, by monotypy
Synonyms: Enchelyopus Bleeker, 1862. Lepturus Gill, 1863.

Diagnostic Features: Body elongate and remarkably compressed. Lower hind margin of gill cover
concave. Anal-fin soft rays mostly buried in skin; pectoral fins fairly long, extending above lateral line;
pelvic fins absent; caudal fin absent, posterior part of body tapering to a point.

Biology,Habitat and Biology: Benthopelagic, on continental shelf and slope. Feeds on fish, squid
and crustaceans. Generic distribution being tropical and temperate waters worldwide for T. Lepturus and
off Indian Ocean for the other two species.

Interest to Fisheries: T. Lepturus is a commercially important species worldwide, and the other two
species are occasionally caught in local fisheries in India.

Species: Three species recognized so far (Nakamura, 1984a). T. Lepturus seems to be composed of
various local populations which have been evaluated by some author as species or subspecies. We
follow Tucker (1956) who recognized only one single species for T Lepturus.

lllustrated Key to Species of Trichiurus:

1a. Pectoral-fin spine serrated: first anal-fin spine situated below about 36th soft dorsal-fin

Lo 0 = VA T TRt 2 T. gangeticus
1b. Pectoral-fin spinenot serrate; first anal-fin spine situated below 39th to 41st soft
Lo To E=T= 1o T =0 i S = /P -2

serrated
spine

i

s A

PECTORAL FIN Fig. 192 Trichiurus gangeticus
2a. Fangs on jaws with barbs; dorsal-fin elements more than 130 (Fig. 193) coemismsersmsesenas T. Lepturus
2b. Fangs on jaws without barbs; dorsal-fin elements less than 120 (Fig. 194) T. auriga

Fig. 193 Trichiurus lepturus Fig. 194 Trichiums auriga
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Trichiurus auriga Klunzinger, 1884 Fig. 195 TRICH Trich 2

Trichiurus auriga Klunzinger, 1884:120, pl. 12, fig. 1 (Kossier, Red Sea coast of Egypt).
Synonyms: None.
FAO Names: En - Pearly hairtail; Fr - Poisson sabre brochet; Sp - Pez sable perla.
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FIRST GILL ARCH Fig. 195 Trichiurus auriga

Field Characters: Anterior margin of pectoral-fin spine not serrated. Anal-fin origin situated below 40th
or 41st dorsal-fin soft ray. Fangs on both jaws without barbs.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, tapering to a point;
distance from snout to anus about 2/5 of standard length. Mouth very large, with a small dermal process
at tip of each jaw; lower hind margin of gill cover concave; eye very large, its diameter 5.5 to 7 times in
head length; 2 or 3 pairs and one pair of fangs without barbs in upper and lower jaws, respectively; a
single series of sharp, compressed lateral teeth in both jaws; minute teeth on palatines. Dorsal-fin base
long and fin rather low, without a notch between the spinous and soft parts, with I1I spines and 106 to 113
soft rays; anal fin reduced to about 80 spinules slightly breaking skin (its origin situated below 40th or
41st dorsal-fin soft ray); pectoral fins about as long as snout, with I spine and 9 soft rays; pelvic and caudal
fins absent. Lateral line originating at upper margin of gill cover, running obliquely to behind tip of pectoral
fins, then straight to ventral contour of body. Colour: Fresh specimens are pearl white and slightly dusky
dorsally; margins of dorsal and anal fins dusky in formalin.

Geographical Distribution: Indian Ocean: Red Sea, -

-y

=l s 5

off west coast of India and Timor Sea (Fig. 196).

Habitat and Biology: Benthopelagic, in deep waters -
ranging from 250 to 350 m depth off Kerala and Tamil
Nadu, India. Feeds on deep water shrimps and small  «
fishes like myctophids.

Size: Maximum 35 cm total length, common 15 to 30 cm.

Interest to Fisheries: No special fishery for this .
species. Caught with deep water trawls mixed to-

gether with other commercially important fish as by- )
catch. )
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Literature: Silas and Rajagopalan (1974); Nakamura w
(1984a). Fig. 196

Remarks: This species has long been synonymized with Trichiurus Lepturus. Silas and Ra-
jagopalan (1974) recognized this species as distinct.
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Trichiurus gangeticus Gupta, 1966 Fig. 197

Trichiurus gangeticus Gupta, 1966:169-170 (Parganas District, West Bengal, India).

Synonyms: Lepturacanthus serratus Dutt and Thankam, 1966.
FAO Names: En - Ganges hairtail; Fr - Poisson sabre du Gange; Sp - Pez sable del Ganges.
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Fig. 197 Trichiurus gangeticus

Fields Characters: Anterior margin of pectoral-fin spine serrated. Anal-fin origin situated below about

36th dorsal-fin soft ray. Fangs on both jaws with barbs.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, tapering to a point.
Mouth very large, with a dermal process at tip of each jaw; lower hind margin of gill cover concave; eye
very large, situated dorsally, its diameter 6 or 7 times in head length; 2 or 3 pairs and one pair of fangs
with barbs near tip of upper and lower jaws, respectively; a single series of sharp, compressed lateral
teeth in both jaws. A single long-based dorsal fin, with IV spines and 116 to 129 soft rays; anal fin reduced
to about 85 minute spinules, slightly breaking through skin, its origin situated below about 36th dorsal-fin
soft ray; pectoral fins about as long as snout with I serrated spine and 10 or 11 soft rays; pelvic and caudal

fins absent. Lateral line nearer ventral Contour than dorsal
contour of body, rising toward dorsal profile only anteriorly.
Colour: Fresh specimens bright silvery white with semi-
transparent dorsal- and anal-fin membranes; body becomes
darker in formalin.

Geographical Distribution: Distributed in east coast of
India from Hooghly estuaries to Gulf of Mannar (Fig. 198).

Habitat and Biology: Benthopelagic to pelagic, in coastal
waters and estuaries, comes often near surface at night.
Feeds on a wide variety of small fish and crustaceans.

Size: Maximum 50 cm as far as known total length, common
20 to 40 cm.

Interest to Fisheries: Caught mainly with shore seines,
bag nets and coastal bottom trawls, mixed with other
trichiurids in catches on the east coast of India. Marketed
fresh as well as dried salted, mixed with other trichiurids.

Local Names:

Literature: Gupta (1967); Nakamura (1984a).
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Trichiurus lepturus Linnaeus , 1758 Fig. 199 TRICH Trich 1

Trichiurus Lepturus Linnaeus, 1758:246 (South Carolina, North America).

Synonyms: Clupea haumela Forsskal, 1775. Trichiurus lepturus japonicus Temminck and Schlegel, 1844.
Trichiurus coxii Ramsay and Ogilby, 1887. Trichiurus nitens Garman, 1899.

FAO Names: En - Largehead hairtail; Fr - Poisson sabre commun, Sp - Pez sable.

,MIII I

Fig. 199 Trichiurus lepturus

Field Characters: Anterior margin of pectoral-fin spine not serrated. Anal-fin origin situated below 39th
to 41st dorsal-fin soft ray. Fangs in both jaws with barbs.

Diagnostic Features: Body extremely elongate and strongly compressed, ribbon-like, tapering to a point
(tip often broken); position of anus nearer snout than posterior tip of body (preanal length about 2/5 of
standard length). Mouth large, with a dermal process at tip of each jaw; lower hind margin of gill cover,
concave; eye large, its diameter 5 to 7 times in head length; 2 or 3 pairs of enlarged fangs with barbs
nearer tip of upper jaw and another pair near tip of lower jaw; a single series of sharp, compressed lateral
teeth (often also fang-like in larger specimens) in both jaws; minute teeth on palatines. Dorsal fin rather
high and long, without a notch between the spinous and soft parts, with III spines and 130 to 135 soft
rays; anal fin reduced to about 100 to 105 minute spinules, usually embedded in the skin or slightly
breaking through, its origin situated below 39th to 41st dorsal-fin soft ray; pectoral fins medium-sized,
about as long as snout, with I spine and 11 to 13 soft rays; pelvic and caudal fins absent. Lateral line
beginning at upper margin of gill cover, running oblique to behind tip of pectoral fins, then straight close
to ventral contour. Scales absent on body. Excess ossification of supraoccipital, interhaemal and
interneural bones often seen in specimens from Indian waters. Colour: Fresh specimens steel blue with
silvery reflection, pectoral fins semi-transparent, other fins sometimes tinged with pale yellow; the colour
becomes uniform silvery grey sometime after death.

Geographical Distribution: Throughout tropical and temperate waters of the world (Fig. 200).
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Habitat and Biology: Benthopelagica, continental shelf to 350 m depth (from 55 to 385 m in the eastern
Pacific), occasionally in shallow waters and at surface at night. Young and immature fish feed mostly
on euphausiids, small pelagic planktonic crustaceans, such as Paracalanus, Acartia, Oncaea etc., and
small fishes (anchovies, bregmacerotids etc.). Adults become more piscivorous and feed on an-
chovies, sardines, myctophiids, bregmacerotids, carangoids, sphyraenids, atherinids, sciaenids,
Scomber, Trichiurus etc. and occasionally on squid and crustaceans. Adults and juveniles have,
opposing complementary vertical diurnal feeding migration. Juveniles and small adults form schools
about 100 m above the bottom during daytime and form loose feeding aggregations at night-time near
the surface where they prey on planktonic organisms. Large adults feed on pelagic prey near the
surface during daytime and migrate to the bottom at night.

In the Sea of Japan, this species matures at 2 years old at a size of about 30 cm preanal length in females
and 28 cm in males. Some individuals of both sexes also mature at age 1 (Shiokawa, 1988). Egg
production at 45 cm preanal length is estimated at about 130 000 over the entire spawning season around
the central part of the Sea of Japan. Eggs are pelagic, have a diameter of 1.59 to 1.88 mm, and hatch
after 3 to 6 days at a size of 5.5 to 6.5 mm total length. The spawning season is from April to August with
a peak in June in the East China Sea, from July to October with a peak of September in Suruga Bay, from
April to October with a peak in June in the Kii Channel, from May to November off the Kii Peninsula, and
from June to October with a peak in July and August in the central part of the Sea of Japan (Shiokawa,
1988).

Shiokawa (1988) estimated the age at preanal length of this species in the Sea of Japan based on otolith
readings. Females: 1 year at 24 cm, 2 years at 30 cm, 3 years at 34 cm, 4 years at 37 cm, 5 years at
40 cm, 6 years at 41 cm. Males: 1 year at 23 cm, 2 year at 28 cm, 3 year at 31 cm, 4 year at 33 cm, 5
year at 34 cm, 6 year at 35 cm. For the Californian population Fitch and Gotshall (1972) estimated the
age of a 83 cm total length male as 4 years and the age of a 112 cm total length female as 7 years.
Migration of this species is considered to be carried out between the wintering grounds in the East China
Sea and the spawning grounds in the Yellow Sea (Misu, 1961). In the Sea of Japan, the wintering grounds
is situated in the coastal waters, mostly on the continental shelf (Shiokawa, 1988).

Size: Maximum 120 cm total length, common from 50 to 100 cm.

Interest to Fisheries: Caught mainly with bag nets in estuaries, with trolling, shore seines, boat seines,
set nets and bottom or midwater longlines in inshore waters, and with bottom trawls in offshore waters
throughout the world. The most important commercially caught trichiurid or gempylid with an annual catch
of 752 711 tin 1990. About 85% ofthe catches reported are taken from FAO Fishing Area 61, and around
60% of the total yield is taken by China. For more information about fisheries statistics see section 1.2.
Excellent taste for fish fry and various kinds of grills and for sashimi (sliced raw meat prepared with

soysauce and horse raddish) when fresh.

Local Names: AUSTRALIA: Australian hair-tail; CANADA: Cutlassfish; FRANCE: Sabre; JAPAN: Hakuio,
Hakuuo, Hakunagi, Hakuyo, Hiragatana, Katana, Saabera, Sawaberu, Shiraga, Tabinohimo, Tachiuo,
Tachi, Tachio, Tachuo, Tachiio, Tachinoiyu, Tachinuiyu, Tachinja, Tachinouo, Tachinoyo; MALAYSIA:
Selayar, Timah; RUSSIA: Sablja ryba; SPAIN: Espada, Sable, Savola; SRI LANKA: Largeheaded ribbon-
fish; KOREA: Mae-dom-gwa; UK: Cutlassfish, Hairtail;, USA: Cutlassfish.

Literature: Tucker (1956); James (1961); Gupta (1967); Franca (1969); Fitch and Gotshall (1972);
Nakamura (1981, 1984a,b); Mikhailin (1982); Gloerfelt-Tarp and Kaiola (1984); Sainsbury et al. (1985);
Parin (1986, 1990c); Shiokawa (1988); Ochiai and Tanaka (1988).

Remarks: Trichiurus japonicus was originally described by Temminck and Schlegel (1844) from Japan
as Trichiurus lepturus japonicus, and synonymized with Trichiurus lepturus Linnaeus by Tucker (1956).
Two forms referable to the genus Trichiurus are recently recognized in Okinawa, Japan, and Dr. Tetsuo
Yoshino of the University of the Ryukyus and I. Nakamura are currently studying these forms with respect
to the validity of Trichiurusjaponicus. Another nominal species synonymized with T. lepturus is Trichiurus
nitens Garman, 1899 from the eastern Pacific Ocean (California to Peru) (Tucker, 1956). This form differs
from all other populations of T. lepturus in having fewer numbers of dorsal-fin soft rays (116 to 128 versus
136 to 142) and vertebrae (141 to 158 versus 162 to 170), and is considered as a valid species by Hubbs
and Hubbs (1941) and many subsequent authors, including most recently by Mikhailin (1982).
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3. LIST OF NOMINAL SPECIES OF TRICHIUROIDEA

The following list gives information (horizontally) in the order (i) the scientific name as it originally appeared, in

alphabetical order according to the specific name; (ji) the author or author(s) - Cuvier (1829) = in Cuvier and
Valenciennes is abbreviated in Cuv. and Val.; (iii) date of publication; and (iv) present identification.

NOMINAL SPECIES

3.1 NOMINAL SPECIES OF GEMPYLIDAE

Thyrsites acanthoderma Lowe, 1839

Thyrsites altivelis Richardson, 1839
Paradiplospinus antarcticus Andriashev, 1960
Rexea antefurcata Parin, 1989

Dicrotus armatus Gunther, 1860

Prometheus atlanticus Lowe, 1838

Scomber atun Euphrasen, 1791

Thyrsites ballieui Sauvage, 1882

Thyrsites bengalensis Alcock, 1894

Rexea brevilineata Parin, 1989

Xenogramma carinatum Waite, 1904

Thyrsites chilensis Cuvier in Cuv. and Val., 1832
Gempylus coluber Cuvier in Cuv. and Val., 1831
Scomber dentatus Bloch and Schneider, 1801
Scomber dentex Richardson, 1842

Cybium flavo-brunneum Smith, 1849

Rexea furcifera Waite, 1911

Lepidopus gracilis Brauer, 1906

Rexichthys johnpaxtoni Parin and Astakhov, 1987
Scomber lanceolatus Cuvier in Cuv. and Val., 1832
Machaerope latispinus Ogilby, 1899

Thyrsites lepidopoides Cuvier in Cuv. and Val., 1831
Diplogonurus maderensis Noronha, 1926
Epinnula magistralis Poey, 1854

Thyrsitoides marleyi Fowler, 1929

Thyrsites micropus McCoy, 1873

Diplospinus multistriatus Maui, 1948

Rexea nakamurai Parin, 1989

Nesiarchus nasutus Johnson, 1862

Acinacea notha Bory de Saint-Vincent, 1804
Gempylus ophidianus Poey, 1860

Epinnula orientalis Gilchrist and von Bonde, 1924
Epinnula orientalis americana Grey, 1953
Epinnula orientalis pacifica Grey, 1953
Promethichthys pacificus Seale, 1906

Ruvettus pacificus Jordan and Jordan, 1922
Prometheus paradoxus Capello, 1867

Dicrotus parvipinnis Goode and Bean, 1896
Ruvettus pretiosus Coco, 1829

CORRECT NAME

Ruvettus pretiosus

Thyrsites atun
Paradiplospinus antarcticus
Rexea antefurcata
Promethichthys prometheus
Promethichthys prometheus
Thyrsites atun
Promethichthys prometheus
Rexea bengalensis

Rexea brevilineata
Lepidocybium flavobrunneum
Thyrsites atun

Gempylus serpens

Thyrsites atun

Thyrsites atun
Lepidocybium flavobrunneum
Rexea solandri
Paradiplospinus gracilis
Rexichthys johnpaxtoni
Thyrsites atun

Nealotus tripes

Thyrsitops lepidopoides
Lepidocybium flavobrunneum
Epinnula magistralis
Thyrsitoides marleyi

Rexea solandri

Diplospinus multistriatus
Rexea nakamurai
Nesiarchus nasutus
Gempylus serpens
Gempylus serpens
Neoepinnula orientalis
Neoepinnula americana
Neoepinnula orientalis
Promethichthys prometheus
Ruvettus pretiosus
Nesiarchus nasutus
Promethichthys prometheus
Ruvettus pretiosus
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Thyrsites prometheoides Bleeker, 1856

Gempylus prometheus Cuvier(in Cuv. and Val., 1832
Jordanidia raptoria Snyder, 1911

Lepidosarda retigramma Kishinouye, 1926
Tongaichthys robustus Nakamura and Fujii, 1983
Thyrsites scholaris Poey, 1854

Gempylus serpens Cuvier, 1829

Tetragonurus simplex Lowe, 1834

Gempylus solandri Cuvier in Cuv. and Val., 1832
Scomber splendens Richardson, 1842

Mimasea taeniosoma Kamohara, 1936

Rovetus temmincki Cantraine, 1833

Lemnisoma thyrsitoides Lesson, 1831

Nealotus tripes Johnson, 1865

Ruvettus tydemani Weber, 1913

Thyrsitops violaceus Bean, 1887

Ruvettus whakari Griffin, 1927

3.2 NOMINAL SPECIES OF TRICHIURIDAE

Aphanopus acus Maul, 1948

Assurger alexanderi Whitley, 1933
Evoxymetopon anzac Alexander, 1916
Lepidopus aomori Jordan and Snyder, 1901
Lepidopus argenteus Bonnaterre, 1788
Scarcina argyrea Rafinesque, 1810
Benthodesmus atlanticus Goode and Bean , 1896
Trichiurus auriga Klunzinger, 1884
Benthodesmus benjamini Fowler, 1938
Lepidopus calcar Parin and Mikhailin, 1982
Aphanopus carbo Lowe, 1839

Trichiurus caudatus Euphrasen, 1788
Trichiurus coxii Ramsay and Ogilby, 1887
Trichiurus cristatus Klunzinger, 1884
Lepidopus dubius Parin and Mikhailin, 1981
Lepidopus elongatus Clarke, 1879
Benthodesmus elongatus pacificus Parin and Becker, 1970
Trichiurus ensiformis Vandelli, 1797
Lepidopus fitchi Rosenblatt and Wilson, 1987
Trichiurus gangeticus Gupta, 1966
Trichiurus gladius Holten, 1802

Trichiurus glossodon Bleeker, 1860
Lepidopus gouanianus Lacepede, 1800
Clupea haumela Forsskal, 1775
Fupleurogrammus intermedius Gray, 1831
Trichiurus intermedius Gray, 1831
Aphanopus intermedius Parin, 1983
Trichiurus lepturus Linnaeus, 1758

Rexea prometheoides
Promethichthys prometheus
Rexea prometheoides
Lepidocybium flavobrunneum
Tongaichthys robustus
Ruvettus pretiosus
Gempylus serpens

Ruvettus pretiosus

Rexea solandri

Thyrsites atun

Thyrsitoides marleyi
Ruvettus pretiosus
Gempylus serpens

Nealotus tripes

Ruvettus pretiosus
Nesiarchus nasutus
Ruvettus pretiosus

Aphanopus carbo

Assurger anzac

Assurger anzac
Benthodesmus tenuis
Lepidopus caudatus
Lepidopus caudatus
Benthodesmus simonyi
Trichiurus auriga
Benthodesmus tenuis
Lepidopus calcar
Aphanopus carbo

Lepidopus caudatus
Trichiurus lepturus
Tentoriceps cristatus
Lepidopus dubius
Benthodesmus elongatus
Benthodesmus pacificus
Lepidopus caudatus
Lepidopus fitchi

Trichiurus gangeticus
Lepidopus caudatus
Eupleurogrammus glossodon
Lepidopus caudatus
Trichiurus lepturus
Eupleurogramrnus glossodon
Eupleurogrammus glossodon
Aphanopus intermedius
Trichiurus lepturus



Trichiurus lepturus japonicus Temminck and Schlegel, 1844
Lepidopus lex Phillips, 1932

Vandellius lusitanicus Shaw, 1803

Benthodesmus macrophthalmus Parin and Becker, 1970
Trichiurus malabaricus Day, 1865

Lepidopus manis Rosenblatt and Wilson, 1987
Aphanopus microphthalmus Norman, 1939
Aphanopus mikhailini Parin, 1983

Aphanopus minor Collett, 1887

Trichiurus muticus Gray, 1831

Benthodesmus neglectus Parin 1976

Trichiurus nitens Garman, 1899

Benthodesmus oligoradiatus Parin and Becker, 1970
Trichiurus pantului Gupta, 1966

Benthodesmus Papua Parin, 1978

Lepidopus peronii Risso, 1810

Evoxymetopon poeyi Giinther, 1887

Trichiurus savala Cuviei, 1829

Aphanopus schmidti Saemundsson, 1907
Lepturacanthus serratus Dutt and Thankam, 1966
Aphanopus simonyi Steindachner, 1891
Pseudoxymetopon sinensis Chu and Wu, 1962
Benthodesmus suluensis Parin, 1976

Evoxymetopon taeniutus Gili, 1863

Lepidopus tenuis Giinther, 1877

Ziphotheca tetradens Montague, 1811
Benthodesmus tuckeri Parin and Becker, 1970
Benthodesmus vityazi Parin and Becker, 1970
Lepidopus xantusi Goode and Bean, 1895
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Trichiurus lepturus
Lepidopus caudatus
Lepidopus caudatus
Benthodesmus macrophthalmus
Trichiurus lepturus
Lepidopus manis
Aphanopus microphthalmus
Aphanopus mikhailini
Aphanopus carbo
Eupleurogrammus muticus
Benthodesmus neglectus
Trichiurus lepturus
Benthodesmus oligoradiatus
Lepturacanthus pantului
Benthodesmus papua
Lepidopus caudatus
Evoxymetopon poeyi
Lepturacanthus savala
Aphanopus carbo
Trichiurus gangeticus
Benthodesmus simonyi
Tentoriceps cristatus
Benthodesmus suluensis
Evoxymetopon taeniatus
Benthodesmus tenuis
Lepidopus caudatus
Benthodesmus tuckeri
Benthodesmus vityazi
Lepidopus caudatus
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Diplospinus multistriatus
Epinnula magistralis

Gempylus serpens

Lepidocybium flavobrunneum

Nealotus tripes
Neoepinnula americana
Neoepinnula orientalis

Nesiarchus nasutus

Paradiplospinus antarcticus

Paradiplospinus gracilis

Promethichthys prometheus

Rexea antefurcata
Rexea bengalensis
Rexea brevilineata
Rexea nakamurai
Rexea prometheoides
Rexea solandri
Rexichthys johnpaxtoni
Ruvettus pretiosus

Thyrsites atun
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GEOGRAPHICAL DISTRIBUTION

SPECIES PAGE MAJOR MARINE FISHING AREAS FOR STATISTICAL PURPOSES
21 | 27 | 31 | 34 | 37 | 41 | 47 | 48 | 51 | 57 58 | 61 | 67 | 71 | 77 | 81 | 87 | 88
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TRICHIURIDAE
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GEOGRAPHICAL DISTRIBUTION
SPECIES PAGE MAJOR MARINE FISHING AREAS FOR STATISTICAL PURPOSES
V 21 | 27 | 31 | 34 | 37 | 41 | 47 | 48 | 51 | 57 |58 | 61 | 67 | 71 | 77 | 81 | 87 | 88
Eupleurogrammus muticus 86 e O L J L
Evoxymetopon poeyi 88 ® o
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Lepidopus sp. 92 ® o ®
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MAJOR MARINE FISHING AREAS FOR STATISTICAL PURPOSES
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6. INDEX OF SCIENTIFIC AND VERNACULAR NAMES

EXPLANATION OF THE SYSTEM

Type faces used:

Italics (bold) Valid scientific names (double entry by genera and
species)

Italics Synonyms (double entry by genera and species)
Roman (bold) International (FAO) species names

Roman Local species names
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A Benthodesmus pacificus ... .......... ... ... .... 78
Aburasoko-mutsuU . . . ..ot s e e e e e e e e e e e e ee 30 Benthodesmus papua ... ... 79
Acanthoderma - - - oo oo 59 Benthodesmus simonyi . .. ... ... ... _........... 80
acanthoderma, TRYISIEES « .« o« oo e oo e e e e 52 Benthodesmus suluensis . . .. .. ... . .. ._......... 81
ACINACEA + o oo oo 27 Benthodesmus tenuis _ .. __ . ... ... ... . ....... 82
ACINGcea nOtha - - - o oo oo 27 Benthodesmus tuckeri _ . ... ... .. ... .. .. ........ 83
Acinaceidae - - oo 20 Benthodesmus vityazi . ... _ ... .. .. _ ... . ........ 84
acts, Aphanopus oI ¢ Bigeyefrostfish .. ... 75
alexanderi, ASSUTGEr « - « - v v v oo e e e e gg Bigeyed scabbardfish....................o.oon 75
altivelis, TRYISIteS . .. . oo it e e i e iee e 54 Bipinnula . . S e 35
Americansackfis . . ........_ ... .. .. ... ... 33 Black gemfish . .....................oonnnn 35
americana, Neoepinnula . ... ...................... 33 Black scabbard fish........ ... ... ... ... ... 66, 67
Antarctic €SCOIar . . . . o v oo oo 37 Black scabbardfish .. ...................... 65, 97
antarcticus, Paradiplospinus . . . .. ... ... ...... 10,37 Black snake mackerel . ... ............... 30, 32
antefurcata, Rexea . ... ... ... ... i eeueaunn-- 44 Black snoek ... 56
anzac, ASSHrger . o or o sg  Bolshayareksiya ... 50
anzac, Evoxymetopon . . . .. oo i i 69 Bottersnoek. .......... oo 95
QOMOTT, Lepidopts « « -« <« v e oo e e gy |brevilineata, Rexea............................ 46
AOSUMIYAKI - - -+ v e e e e e e e e e e 27 Buttersnoek ... ... .. .. 95
Aphanopus . . ... . ...l 9,10,61,64
Aphanopus CHS « « v o v e v e e e 65 C
Aphanopuscarbo . . ... ... ... ... ... ... ... 64,65
Aphanopus intermedius . .. ... .. ... .. .. ... ... 66 Cathuran_ .. .. .. .. .. ... ... ...l 28
Aphanopus microphthalmus . .. . ................... 67 Caballablanca......... ... ... .. .. ... .. ... 58
Aphanopus mikhailini . . .. ..... ... ... ........ 9,68 calcar, Lepidopus. ... ... .. .......... ... ... 93
Aphanopus MiNOT « . .« oo v vttt g5 carbo, Aphanopus . ... ... ... _ . . ... ......... 64, 65
Aphanopus, schmidti . ... ... i 65 carinatum, Xenogramma . . . ... ... ... ieieaoeaaa-. 29
Aphanopus SIMONYI <« « o i i v e ittt 80 caudatus, Lepidopus. . _ .. .. .. ... .... ...... 2,9 94
APIHIUS « o oo e e et 59 caudatus, Trichiurus . .. ... ... ............. 90, 94
argenteus, Lepidopus - .. . ... i 94 Cavalinha . .. . .. .. .. .. ... 58
ArgYrea, SCACINA « « @ v v v it e e e e g4 Channel scabbardfish ___ . _ ... ... .. ..... .. 89
armatus, DICTOS v o o v e e e e e e e e e e e e e 40 chilensis, Thyrsites. . .. .. ... . ... ceiuiieaiaanann 54
armatus, TriChIUTUS « « o v e e e e e e e e e e e e eee e o0 Cintilla . ... .. . ... ll.. 61, 82
ASSUIZOT . . . o oo ettt 9, 61,69 CintilladeSimony .. ___ . _ ... . ... .. ........ 80
Assurger alexanderi . . ... .. .. oii i g9 Cintillade Tucker. ... .. . . . ... ................. 83
ASSUIZOr ANZAC - -« < < v« oo e e e aa et g9 CintiladeVityaz . _ .. .. . ... ... ... ... ...... 84
atlanticus, Benthodesmus . . .. o v v e e oo e e e eeeeaeaan go Cintilladel Pacifico. .. _._ .. .. ...._...._...... 78
atlanticus, Prometheus . v v v v v e vt i eenmannennn 40 Cintilladescuido, . . ... ... .. ..., . ... 76
AN, SCOMBET « « v v e e e e e e e e e e e e ee e 54 Cintillaelongada. . .. . _ ... ... ................ 74
atun, Thyrsites .. ... ..._.............. 2,9, 10,20, 54 Cintillafilipina . ___ . .. .. ... ... . ... ... 81
auriga, Trichiurus . .. .. ... ... ... .. ... ....... 104 Cintillaojogrande . . .. . ... ... ... ... ....... 75
Australian hairtail .. .. oo e 107 CintilaPapua. ... _ ... ... ... .................. 79
Cintilarastrillo . .. . .. ... ... ... .. ... ....... 717
Clupea haumela . .. oo o v v e e it e i ie e e e 106
B coluber, Gempylus . - . . . ... 27
ballieui, TAyrsiteS . . . . .o i eiee e e aaas 40 Common gemfish Trrrrrrtrmmmosmssssessr 50
BArBemULSU - o v o e+ oo 53 Coromandel hairtail _ . _ .. _...................... 99
BArracuda . . .o oo oo 55 Coxii Trichiurus. .. ... oo e 106
Bengal eSCOlar . . . ..ot 45 Crested hairtail ........................oo0 102
B 45 Crested scabbardfish . ..__.............._...... 92
bengalensis, TRYISIES « .« o v e v e e e ee e e 45 Cristatus, Tentoriceps. ....................... 101,102
benjamini, Benthodesimus - - -+« « «++ v v v neeeaee e e e 82 cn'status,_ Trichiurus ... .. .. e 102
BenthodemMa . - - - v e oo go Cutlassfish..........oooiiiiiii 107
Benthodesmus . . . .. .........cueeeeueenn. 9,10, 61, 71 Cutlassfishes. .. .. ...... .. ... oo 1, 2,6, 61
Benthodesmus atlantictus . . v v v oo e et e e e e e e 80 Cybium flavo-brunneum . .. .. ... ... ... Lol 29
Benthodesmus benjamini . . . ..o oo v i i a s 82 Cybium flavobranneum ... .. ... ... ..., 29
Benthodesmus elongatus . . ... ... .... ... ...... 74
Benthodesmus elongatus pacificus . . . ... ..o 78 D
Benthodesmus macrophthalmus . . . ... .......... ... 75
Benthodesmus neglectus . . .. .. .................... 76 Degenfisch . 95
Benthodesmus oligoradiatus . . .. ................... 77 dentatus, Scomber . . ... ... 54
dentex, Scomber _ . 54
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Dicrotus ... e e 40 Escoliergracile ....... ....... ... i, 56
Dicrotus armattS . .« .o v ov e av it 40 Escolierlongnez...... ... ... ... ... ..., 35
Dicrotus parvipinmis . ... n i s an i e 40 Escolierlonguesailes ......................... 44
Diplogonurus ... ... v e 29 Escoliermaitre............oiiiiiiiaiaaan 26
Diplogonurus maderensis . .....oveiieneneanenn. 29 Escoliernoir..... .. ........cc i, 29, 30
Diplospinus . .. .................... 1, 6,20 24, 37 Escolieroriental .............................. 34
Diplospinus multistriatus . . ................. 10,24 Escolierrayé............cciiiiiiiininnannnns 24
Dlinnokrylaya reksiya . ......ccuuueeerrrnnnnnnns 45 Escolierreptile .. ... ... ... . it 30
DOMINE. . . ittt a e 1,20,26 Escolierroyal ........ .. ... ... .. i, 48
DOMINE. . .ttt ittt eeaeannns 20, 26,27 Escolierserpent... .. .. ....... .. cciiiinann. 217, 28
Dong-dong-gal-Chi. .« v v v v i i e i e 89 Escoliertifiati .. ....... ....ciiiiiiiiiinnnnnns 49
Doubtful scabbardfish ........................ 96 Escoliertonga.............oiiiiiiiiiiiinanann 59
dubius, Lepidopus . . ... ............. ... ... ... 96 Escoliers........ ... ... i 20
ESKOIar v i ettt e e e 30
=Y - 1o - 107
E Espada branca .. vvece v s anan e e i i e as 95
Espadapreta ...oeeeeenn s an o aia i e e eaens 66
Elongate frostfish .. ...................oooil il T4 Espadielld . oo e e e e e 95
elongatus pacificus, Benthodesmus .« v oo v ovvin e 78 Eupleurogrammus . . . ... ...ovuenenenenennn. 9, 61, 84
elongatus, Benthodesmus . . ...................... 74 Eupleurogrammus glossodon . . . .. .................. 85
elongatus, Lepidopus . « o vvovvevniena i 41, 74 Eupleurogrammus intermeditS « « < v v v e v v i e i e e i 85
Enchelyopus .. vovviuiiiiiiiii 103 Eupleurogrammus muticus . . . .« oo oviiinnnnnnnn 86
ensiformis, TriChIUIUS « v o v v v oo e e e e e iaa e 94 EVOXYIIEIOPON . - . < v e e e eeeeeeeeaeeenens 9, 61, 87
Epinnula............oooiiiiiiiiii 6,26 EvOoXymetopon @nzac .. «..vuvevneveanannannarnanns 69
Epinnula magistralis . .. ......... ..., 26 EVOXYIEtOPON POCYI - . . . e v e e e eee e aeaeaeanns 88
Epinnula orientalis .« o v oo iv i ie i i i e 32,34 Evoxymetopon taeniatus . . . ... ..ooeuueneneannn.. 87, 89
Epinnula orientalis americans . .« v . v eveveeeenenenn. 33
Epinnula orientalis pacifica . .. ..cooueueianeainnan. 34
e 7 o 35 F
Escolar ....... ..o ii i eeannnnnnn 29, 30, 52
Escolar AaMeHCaNO . « . v o« oo oo 33 Fitch’sscabbardfish........................... 97
Escolar antartico .. ............cooiiiiiiianna,. 37 fitchi, Lepidopus................ccocoiiiiinnnn. 97
Escolarbengali............cccoviiiiinnnnnnnnn. 45 Fjamma..........iiiiiiii 95
Escolierblanc................ .. .. .. ...l 57  flavo-brunneum, Cybium ...........cvovuiiiinnns 29
Escolarclavo . ..........oooeevnieennnnnnn. 52,53  flavobrunneum, Cybiam .......... ..ot 29
Escolardealetalarga.................cccoun... 44  flavobrunneum, Lepidocybium . .. ............. 10, 12, 29
Escolarde canal . . .o oo oo oo 27 Frostfish. ... i 80, 95
Escolar de NaKamura - - . . o v oo e e 47 Frostfishes ... ... .. ... i, 1, 61
Escolar de Paxton . .. . v oo 51 furcifera,Rexea ................. ... .. ... 4], 49
Escolar de rayas Comtas . . .......c.ouueeeennennns 46 Fuurai-kamasu.............ciiiiiiiiiiiiiiiaa. 32
EscolardeTonga.............. ..., 59
Escolarmagro ... ...... ... ..ciiiiiiiinnnnnnn. 39
Escolar narigudo . .. .......coouiiinnnnnnnnnnn. 35 @G
Cocobe g oo 2.0 Gango il
Escolaroscuro... ... ... .. ..., 30 ganget_icus, THCRIUTUS « - v 105
Escolarplateado _............... ... .. ... ..., 49 gznl\;lgf(':j;AE """""""""""""""" 1. :g
Escolarprometeo . ... ... ......... ...t 40 T T e
ESCOIAr raVado « . . .o oo oo oo 24 Gempylus . .. .. ... i 6, 20, 27
yado............
Escolarreal . ....._ .. .. ... ... .. .t 48 Gempylus CODEr . v vveceeeeeeeeeeee e 27
Escolarsierra...._ ... ... .. ... ..., 57 Gempylus ophidiants . .« v vvvvvvvineveeiee 27
ESCOIAFS o o oo oo oo 1,20 Gempylus Prometheus . . . v oo e e e it i e e iaans 40
Escolier .. ... .. .. .. i i 54 Gempylus serpens TrorrrrrormmrmmrrroTos 10, 27
Escolieraméricain . ................ ... ... ..., 33 Gempylus so]andr_z """""""""""""""" 19
Escolierantarctique . . ... .......... ... ...t 37 Gho§t scgbpardflsh """"""""""""""" 98
Escolier barracuda . . . . . . oo oo 46 gladius, Trichiurus . « oo v v e o e e e i e e e e ens 94
ESCONEr BECUNE .« -« o« oo oo oo 51 glossodon, Eupleurogrammus . . . .. .................. 85
ESCOlier bengalais - - -« . .o« v eeeeeeeeeennenenn. 45 glossodon, Trichiurus . . ... ..ot 85
Escolierblanc . ... .. .. ... ... ... ... oLl 57  gouanianus Lepidopus . ... - 90, 94
Escolierclair .......... ... . ... it 40 Bracilis, Lepidopus . ..+« oovvvvvvviiiiii 39
ESCOlEr dentU o . oo oo e oo oo 47 gracilis, Paradiplospinus . . .. ....................... 39

Escolierélégant . .............. ... ... oot 39
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H

Hairtail .. ... e 107
Hairtails . ... ... ... .. ... ... . ... ... ..... 1, 9, 61
[ = 50
Hakuio . ..o e 107
Hakunagi . .. .. ... e 107
Hakuuo .. ... ... i i ea et 107
Hakuyo . . 107
Hashinaga-kurotachi .. . ... . ... ... ... ....... 36
Hatatateyume-tachimodoki ... ................... 88
haumela, Clupea .. ... ... et aeeaae s 106
Hawaiian ridge scabbardfish .. ... .. .. .. .._. 93
Hiragatana . ... ... ... . .. i 107
Hirashibi-kamasu . . . ... ....... ... 58
Hirenaga-yumetachi .. ....... ... ... ... . ..., 88
Hoso-kurotachi ... ... ... ... 25
Hoso-tachimodoki .. ... .. . . .. 78
Intermediate scabbardfish .. ..._.... ... ... ... 66
intermedius, Aphanopus . . ... ... ... . ... ... ..... 66
intermedius, Eupleurogrammus . .. .........cccuueue... 85
interrnedius. Trichiurus . . .. . ... e e 85
J
johnpaxtoni, Rexichthys . ......................... 51
Jordanidia . . . . . e 41
Jordanidia raptoria .. ... .. ... 48
K

Kagokamasu ... ... ....cccuuieeeaeiaaanaaann 49
Kanmuri-dachi . ... ... ... .. ..o 102
Katana ... ... . i 107
King barracuda .. ...... ... ... 50
Kingfish . ... et 50
Kuroshibi-kamasu .. ... ... ... ... . ... .. ... .. 41
Kurotachi-kamasu ... ....... .. ... eiann 28
Kurotachi-modoki . . ... ... ... ... ... ...... 67
L

lanceolatus, Scomber . . ... ... 54
Largehead hairtail .. ... ... ... . .. ......... 106
Largeheaded ribbonfish. . ... .. ... ... ... . ... 107
latispinus, Machaerope . . ... ... i 30
Leionura . . . . .. e 54
Lemnisoma . . . o oo e e e e e 27
Lemnisoma thyrsitoides . . .. v v v e oo e e iaeennns 27
Lemnisomidae . . .. ... e e e e e 20
Lepidocybium . . .. ... ............... 6,9 17, 20, 29
Lepidocybium flavobrunneum . . . ............ 10, 12, 29
Lepidop . .o 95
Lepidopidae . . ..o vvvv e 61
lepidopoides, ThYrsites . .. ..« v i e e 57
lepidopoides, Thyrsitops . . .. .. ... ... ........... 57
Lepidopus . . . ... ... .. . ... ... 9,61, 90
Lepidopus @aomori . .. . ... u e e 82

Lepidopus argenteus . . . oo vv e i i et 94

Lepidopuscalcar . . . ... iiainnnnnnnn 93
Lepidopus caudatus . .. ... ... .. ............ 2,9 94
Lepidopusdubius . . .. ... .. ... ... ... ... ..... 96
Lepidopus elongatus . .. . ... ... . .oiiaiia... 71, 74
Lepidopus fitchi . . . ... ... .. .............. 97
Lepidopus gouanianus . . . ... ... .ueuninnaan. 90, 94
Lepidopus gracilis . . . . .. ... . i 39
Lepidopus lex . . .. . oo e 94
Lepidopusmanis . . ... ... ... . ............... 98
Lepidopus peronii . ... ... .. i 94
Lepidopus SP. - - - -« o oo 92
Lepidopus tenuis . . . .. ... . 82
Lepidopus xantusi . . . . ... ..ot 94
Lepidosarda . v v v i v i i i i e eanaannnnnns 29
Lepidosarda retigramma « « « v e v e v v v ununsnssnsns 29
Lepturacanthus . ... .. .. ................ 61,99
Lepturacanthuspantului . .. . .......covvuun. 99
Lepturacanthussavala............ccvuiun. 100
Lepturacanthus SErratis « v v v v v uvu v ssnsnnns 105
Lepturis v v v s vn i i e e e i e e e e m s 103
lepturus japonicus, Trichiurts v v e v v e e e v e v v nwn s 106
lepturus, Trichiurus . . ... ........... 2,9, 103,106
LeucoscombruS v v e v v v v v e n s s n s aan s 27
lex, Lepidopus v v v v v v vu v v e e e e n s nanannnnnnn 94
Long-finnedescolar .. .................... 44
Long-finned gemfish . ... ... .. .. .. i 45
Longtooth hairtail . . ...................... 85
Iusitanicus, Vandellius « v v« e v v v v v ii e naas 94
M

Machaerope .« o vv e i e 30
Machaerope latispinus . . .. ... .. i 30
macrophthalmus, Benthodesmus . . .. ............ 75
maderensis, Diplogonurus. . ... ... e 29
Mae-dom-gwa ... ..... ...t 107
magistralis, Epinnula . .. .. ................... 26
Malaya reksiya ... covu oo e e ee e e 46
manis, Lepidopus . . . ... ... ... .. . i 98
marleyi, Thyrsitoides . . .. .. ............... 10, 55, 56
microphthalmus, Aphanopus . . .................. 67
micropus, ThYTSItes . oo o v i e e et 49
Mikhailin’s scabbardfish . .. ................. 68
mikhailini, Aphanopus . .. .. ... .. ... ... .. .... 9,68
172 T 1 55
Mimasea taeniosoma . . . . ..o v o i 56
Minamihoso-kurotachi. ... ...................... 39
minor, ApRanopus. . . . ... e e e 65
multistriatus, Diplospinus . . ... ... .......... 10, 24
muticus, Eupleurogrammus ., . . .. ......ucuuunnn. 86
muticus, Trichiurts . ..o v i e i i i e e nes 84, 86
N

Naganja -« «ccvvmi i 57
Nagatachi-kamasu . . .. v v e v v i e i i st na s 57
Nagayume-tachimodoki .............. ... ... ... 70
Nakamura’'s escolar. .« a v vt inniinnnn s 47
nakamurai, Rexea . ........cvvecnrncannncnnns 47
Naskanskaya reksiya - . .- oo vov oo 47
nasutus, Nesiarchus .. ... ...cueeuvennenrnanns 35
Nealot . . .ove e 32
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Nealotus . . .. .. ..o 30 Pezsablecuchilla........... ... ............ 102
Nealotus tripes . . . . ... ... ... .o . ... ... .. 10,30 PezsabledelGanges ... ...._ ... ........... 105
Neglected frostfish . .. .. ... ... .. ......... 76 Pezsabledentén........ .. ... .. .............. 85
neglectus, Benthodesmus . .. ... .. ...._ .. .. ...... 76 Pezsableperla....... ... .. .. ... .. .. . ... 104
Neoepinnula . . . ... ... . .. .. ................ 932 Pezsablesavalai......_ .. .. .. ... ......... 100
Neoepinnula americana . . .. ..._.................. 33 Pezsierma . ... 55
Neoepinnula orientalis . . ... .. ... ............ 33,34 Philippinefrostfish ............................ 81
Nesiarchus . . . . . .. oo e 935 Plalnsee SaakK . ... e oo et 57
Nesiarchus nasutus . . ... ... .......cciiiienon-. 35 Poey'sscabbardfish. . .... . ......... ... ... 88
Neziarkh . .. .. ...t 36  poeyi, Evoxymetopon . . . .......... .. 88
nitens, TriCRIUIUS « « v v v it e e e e e 106 Poissonsabreasbas ... ......... . ........... 86
North Pacific frostfish .. . ... . ..., .. 78 Poissonsabrebécune............ . ........... 99
North-Pacific frostfish ... ... ................... 78 Poissonsabrebrochet. ... .. ... .. .. ... .. ... ... 104
notha, ACINACEA .« . v v i vt i et 27 Poissonsabrecanal ........................... 89
Poissonsabrechauve . . ... ... . ... ... ..... 717
Poisson sabre cimeterre . .. ... ... _ ... ...... 100
o Poissonsabrecommun......_ ... ... ... ... 106
Oilfish . - - o o o oo e 1,20, 52,53 Poissonsabrecrénelé ... .. .. ... ... ......... 92
oligoradiatus, Benthodesmus . . ... ................. 77 Poissonsabredentu.......................... 85
OOKAGOKAMASU - - « -« e e ee e e e e e e 5o Poisson sabre du_Gange ...................... 105
O0ShIbIKAMASUY -+« v v e e oo 55 Poissonsabreeénigme........................ 96
OPNANOPE CAMDON - - - v e e e e e e g6 Poissonsabrefantéme ..........._ ............ 98
ophidianus, Gempylus . . .. ... v o e 27 Poisson sabregalon......................n 84
orientalis americanus, Epinnula . .. ... ..o oo ia.. 33 Poissonsabreganse.......................... 80
orientalis pacifica, Epinnula . ... ... .. oot 34 Poisson sabregrosyeux...................... 75
orientalis, Epinnula . .. ... ... . . .. i 32,34 Po!sson sabre _hawa!'en """""""""""" 93
orjentaljs’ Neoepinnu]a __________________________ 34 Poisson sabre Jarretlére """""""""""" 68
Oshiroidachi . - v o e e e e e e e 87 Poissonsabrelatte . . .. ... .................... 88
Poissonsabrelong ... ........ ... .... ... ... 74
Poissonsabre manchot . _...._ _........_..._... 102
Poissonsabrenégligée . ......._ _.............. 76
P Poisson sabre nord-pacifique . ... ... _.._.._.... 78
Poissonsabrepapou ....... ... .. ... .......... 79
pacificus, Benthodesmus _ . . ... _.................. 78 Poisson sabre petitsyeux . . ... _ .. ... ... . ... 67
pacificus, Promerhichthys . ... ... .. ... ... ... 40 Poisson sabre philippin ... ... ... ... ... ..... 81
pacificus, RUVELHUS . .. . ...t e et e e e eee e e 52 Poissonsabrerasoir........ ... ... ... oo 69
pantului, Lepturacanthus . . ... ... ................. 99 Poissonsabreruban....... . ....... . ... ..... 83
pantului, Trichiurts . ... ... ... e eaiaanaan 99 Poissonsabretachuo .. ... . .. _.._........... 66
Papua, Benthodesmus . . .. .. ... .................. 79 Poissonsabreyatagan .. .. .. .. .. ... ........ 97
Papuanfrostfish .. ... _ ... ... ... ............... 79 Poissonssabres . ... ... .. ... ... ... ..., 61
Paradiplospinus . . . .. ................... 1, 6,9, 20,37 Polucheshujnayareksiya .............coouaeuaon. 48
Paradiplospinus antarcticus . . . . .. ............... 10,37  pretiosus, Ruvettus . . . ... ................... 10,12,52
Paradiplospinus gracilis .. .. ... ................... 39 Prometeevareksiya ... ... ... 49
paradoxus, Prometheus .. . .. ... ... .uuiuieieeunnnn 35  prometheoides, Rexea . ... ... ... ... ... ............ 48
parvipinnis, Dicrotus . .. . ... ... 40  prornetheoides, Thyrsites . . . . ... ... iinannannn. 48
Paxton’'sescolar . ... ... ... .................. B1  Prometheus. ... ... et 40
Paxton’s gemfish . . . ... ... . ... .. ... 52  Prometheus atlantictiS . . . . . . . i i i i 40
Pearly hairtail ... ............................ 104 Prometheus gemfish . ... ... ... ... 49
Peixe coelhodenatura ... ... ... ............... 36  Prometheus paradoxus .. ... ... .ouuoiiiaaaaaaa. 35
Peixe espadapreto . ... ... ... ... ... ... 36  Prometheus, Gempylus . . ..« oo i ittt 40
peronii, Lepidopus . ... .. ... ... e 94  Prometheus, Promethichthys . . . ... ... . ............ 40
Pesce sciabola . . ... .. ... . ... 95 Promethichthys . .. ....... ... ... i, 9,40
Pezcinto .. .. .. .. ... .. .. .. . ... ... 94 Promerhichthys pacificus . . . -« oo v u oo 40
PezcintodeFitch . .. _ .. __ ... ... .. ............ 97  Promethichthys Prometheus . . ... .............. ... 40
Pezcintoencrestado .. ... ... ... ... ........... 92 Prometikht. . ... ... ...l 41
Pezcintoenigma... _ ... ..................... 96  PseudoXymetopon . . v v v e o e e i e e aa s 101
Pezcintoexpolin .. .. . ... .. .. ... ........... 93  Pseudoxymetopon SIMENSIS « « <« v v v w e cec e aeae e 102
Pezcintofantasma .. _ ... ... .................. 98
Pez espada picudo . . ... ... .. ... ... 36
Pezsable .. . ... ... ... ... ... ... . ... ... ... 61,106 R
Pezsableasbas .............................. 86 raptoria, Jordanidia . . ... ... . L o i, 48
Pez sable coromandélico .. . _..... .. .. ... .... 99

Razorback scabbardfish . . ..................... 69
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Reksikht . .. .. 52  Scomberlanceolatts . ... ... ... 54
retigramma, Lepidosarda . ... ... .. ... ... ... ... 29  Scomber splendens . . .. ... 54
Rexea....... .o 920,41 Selayar. ... ... ... 107
Rexea antefurcata . ... ... ........ ... ........ 44 Selayur. ... .. 101
Rexea bengalensis . ... .. ... ... ... .. ... ... .... 45 Seleyur. ... 87
Rexea brevilineata . . . . _ .. ... ... . ... . ... 46  serpens, Gempylus . . .. ... ... .. ... ... 10.27
Rexea furcifera . . .. oo e e e e 41,49 serratus, Lepturacanthus . . . .. .o vuiueuuananeneann 105
Rexeanakamurai . ...................ccccceeeun. 47  Shibi-Kamasu . .. ov v et et et e e 60
Rexea prometheoides . . .. ... .. ... ............... 48  Shiraga........iiii e 107
Reneasolandri . ... ... ... ... ... ... ..... 2,9,20,49 Short-linedescolar ....... ... ... .. .. ....... 46
Rexichthys . . ... ... .. .. ... iiiiaaa.. 951  Sierra.. ... ... 54,55, 58
Rexichthys johnpaxtoni . .. ... ......... ... ....... 51  Sierra comuN -t et e e e e 55
robustus, Tongaichthys . . .. ..... ... .......... 58,59  Sierradel SUm . . e e e e e e e e 58
roelandti, Trichiurus . .. ... .. . i it 100 Sierragracil ... ... ... .. . .. 56
Roudiescolar........ ... .. .. i T T - V- 20
Rouvet . .. ... ... ... 20,52;53 Silvergemfish ... ... .. ... .. ... .. .. ... 49
Rovetus .. ... oo 52 Silver scabbardfish ... ... ... ... ... ... .. ... 94
Rovetus temminckii . .. .. ... e 52  Simony'sfrostfish .. ... ... .. ... ... ... ... 80
Royalescolar ... .......... ... . ... ........ 48  simonyi, APhanopus < . . .« i it 80
Ruveta ... ... 53  simonyi, Benthodesmus . . . ... ..................... 80
Ruvettidae .. ... .. oo 20 simplex, TetragonuIilts « « .« v v v v e v e ueaeaa e aaaennn 52
Ruvetto . ... .o 53  sinensis, Pseudoxymetopon . . ... ..o in i 102
Ruvettus. .. ........ ... .. ... ............ 6,9,20,52  Single-line gemfish . .. .. ... ... .. i 41
Ruvettus pacifiCcis . . .. ..o v e e e e 52 Slangmakriel . ... 28
Ravettus pretiosus . _ . ... ... .. .. .. ... 10,12,52  Slank KalkVis - - o o v e e e e e e e e e e e e e e 75
Ruvettus tydemani . . ... ... 0t 52 Slenderescolar.............ouiueiniinnnennn. 39
Ruvettus whakari . . .. . .. e 52 Slenderfrostfish........................... 75,82

Smallgemfish .. ... 46
Smalleye scabbardfish . ... ... .. .. .. ........ 67

S Smallhead hairtail . ... ... ... ... ... ... ... 86
SAADEIA - - o o e e 107 Smallhead ribbonfish ... .. ... ................. 87
SADIE - o o o 61,107 Smallheaded ribbonfish . ... ... . . ... ... 101
Sable aserrado . . . . - oo o oo 69 Snakemackerel........._ ... . ... .. ... ... 27,28
Sable de Mikhailin - . . -« o oo oo oo e e 68 Snakemackerels......................... 1,2,7,20
Sableintermedio . ... .. ... .. .. ... ........... 66  SNeK. ... o3
Sablenegro.... ... ... ....... ... ... ... 65-66 Smoek.... ... ... ...l 54,55
Sableojito ......... ... ... ... ... 67 Smoeks...... ...l 1, 20
Sabliaryba .. ... .. ... 107  SokosumiyaKi. . ... 35
Sabre . . . o o oo 94,95,107  solandri, Gempylus . - -« oo it 49
SADIE ArGENtE - - - o v e e e e e e 94 solandri, Rexea . . .........ou e annnn. 2,9,20,49
Sabre d'argent . .. ... 80 Southernfrostfish.............................. 95
Sabre fleuret . . . . .o g2 Southern kingfish..... ... ... ... ... ..., 50
Sabre NOIr . .. ..o e e e 65-66 Sp., Lepidopus . .. ... ... ... Ll 92
Sabres . . . o o o o oo 61 SPadopsaro ... ... .. 95
Sackfish . - o o o ooe 34 Sparse-rayed frostfish ... ... ... ... ... . ... ... 77
Sackfishes . . . . ..o e e e e 1,20 Spiny hairtail . ... ..o 101
savala, Lepturacanthus . . . ... .. . . ............. 100  splendens, Scomber . ... ... ool o4
savala, Trichiurus . . . - o o e e e e e e e et 99, 100 Stripedescolar . ........... ... .. ... ... ..o 24
SaVAIAI - - o o e 101 suluensis, Benthodesnmus . .. . ... ... . ... .. ... .... 81
Savalanihairtail ... _ ... .. .. .. .. ........ 100
Savola . ..o 107 T
Sawaberu .. ... e 107
Scabbard fish - . . oo oo 95  Tabinohimo .. ...t e e 107
Scabbardfishes . .. ... ... .. ... .. .. . ... 1,61  Tachi......... o e 107
SCArCINA . . v v e e e e e e e e et e e e 90 TaChiO . et e e it e e e 107
SCArcina argyred . . oo vu v e e ee e e e 94 TachikamasU ... ve vt ir i e e ea e 33
schmidti, Aphanopus . . .. . ouue i et 65 TachimodoKi .. vvve it e i 83
scholaris, TAYISItES oo o v v e it e e e e e aee e 52 Tachinja .. ....cciii i e 107
Schwarzer Degenfisch .. ... ... ... . . .. ... B6  Tachinoiyu ... .. .cceirir i et 107
Scomber attin . - « -« o1 54 Tachinouo . .. .. ci i it 107
Scomber dentatus . .« oo v v v e 54 Tachinoyo ..o v i e 107
Scomber dentex . . .« o u i u i e 54 TachinUiYU ..ot e e e 107
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TaChio . oot e e 107  Trichiurus intermeditis - . o« oo v un i e e 85
TaChiUO « o e e e e e 107  Trichiurus lepturus .. ... ... ........... 2,9,103,106
TACHUO .+ e et et e e e 107  Trichiurus lepturus japonicus « « « o« o v v o v ceeunaeenan-. 106
taeniatus, Evoxymetopon . . .. ... ............... 87,89  Trichiurus MULCUS . . o oo v i e e e e e e eaaeaens 84,86
taeniosoma, Mimasea . . . . ..o e 56  Trichiurus mitens . . ... . it e 106
Tajali ... ... ... 61  Trichiuruspantultli . . . ... oo e ie et 99
Tajalidecanal .. ... .. ... ... ... ... ........ 89  Trichiurusroelandti ... ... ... 100
TajalidePoey . ... .. 88  Trichiurussavala.. .. .. .. ....iiiiiiiiiiii.. 99,100
TaMAa-KAMASU - - oo v et et e e e e e 53 tripes, Nealotus . . . . .. ... ...........cccuuoao.. 10,30
temminckii, ROVELUS « .« v v oo vt et e e e e e e e 52  Tucker'sfrostfish............................. 83
Tentoriceps . - . ... ... .o 9,61,101 tuckeri, Benthodesmus . .. . ... .. .. ... ... ... ... 83
Tentoriceps cristatus . .. . ...........coiiieian-. 102 tydemani, Ruvettus . . .. ..o uui i i 52
tenuis, Benthodesmus . . . .. ..... .. .............. 82 Tyrantfish ... oot 89
tenuis, Lepidopus - . . .. . ... 82

tetradens, Ziphotheca . . . .. ..o iiuin i 94

Tetragonurus SIMPIeX . . . oo oo v e 52 U

Thyrsites . . .. ..oovvniiiia 9,20, 54 Ugolnaya ryba-sablya . .. ... c.weeeineaa. 66
Thyrsites acanthoderma . . . ... ... viiia i 52

Thyrsites altivelis . . o v v v i v i e e 54

Thyrsitesatun . . .. ... ... ........... 2,9,10,20,54 Vv

Th)/fSl'[GS ballieui . R LLEEEEE T 40 Vandellits - - - - o 90
Thyrsites bengalensis ... ... ... ucueeeeeoeeeneennn 45 . .

) ) i Vandellius TuSHanitls « . v v v o v oo e e e e e ee e e eeean 94
Thyrsites Chilensis . ... ..o oot e e ee e 54 . .

) ) ; violaceus, Thyrsitops . o« v v e i oo e a s 35
Thyrsites lepidopoides .. .. .. .. .. i 57 . , .

) i Vityaz' frostfish .. ... . ... ... ... ... . ...... 84
THYrsites MiCTOPUS . . . o v e e e e e d e e e ae e n 49 , ,

) ) vityazi, Benthodesmus . . ... ... . .. .. .. ......... 84
Thyrsites prometheoides .. ... ... ... 48 Vostochnava epinula 35
Thyrsites scholaris . ... ... ... u e oe i 52 OCNNAYa EpINUIA - -« - - ceveme e e e
Thyrsitoides . . . .. ... .. .. ... 9,55
Thyrsitoidesmarleyi . . . . ... ... ........... 10, 55.56 W
thyrsitoides, Lemnisoma - .« oo v ee e e iaiee e 27
TRYESIOPS - - - - o e e e e oo e e e e e e e 9,57  Wwhakari, Ruvettus . ....... ... 52
Thyrsitops lepidopoides . ... .................... 57  White snake mackerel ....................... 57,58
Thyrsitops violaceus . . . ... ... it 35
TiMan & e e e 101,107 X
Timah-timah ... ... .. ... 87
L 741 58  xantusi, Lepidopus . o . ..o i 94
Tongaescolar....._ ... ...................... 59  Xenogramma . ... ... ...l 29
Tongaichthys . . .. ..........cocuuiiieuon... 17,20,58  Xenogramma carinaftm . ... ... .....couecaunanennnn 29
Tongaichthysrobustus . _ . ... ................. 58,59
Tongaikht . ..o e 60
TOUYOU-KAMASU « < v v e e et e e e e e eeeaea e 35 Y
Triante ... ..o 89 Yamamoto-tachimodoKi. .« -« vnvoeeeeeeeeeen . 78
TRICHIURIDAE ..............ooennitn 61 v Umetachimodoki . . -« - oo eee e 89
Trichiurus . . ... .. .. e 9, 61,103
Trichiurus armatus . . -« . oo oot i e e e a s 100
Trichiurus auriga . . .. .. ... ... ... . .. ......... 104 y 4
Tn:chlzurus cau'd'a BUS « v e et e et 90,94 ZIphOLECA -+ o oo 90
TTiCAIUIUS COXII « v v v e e e e e et e e e aens 106 -

-y : Ziphotheca tetradens . . . .. ..o i 94
Trichiurus cristatis . o v v v oo e a e e e e e e e e e 101,102 )

L ) ) Zmeinayamakrel ... .. ... L 24
Trichiurus ensiformis . - ... ..ot 94 Zmiiicniak 05
Trichiurus gangeticus . . ... ..................... 105 Zmzlcr}?a FEPES - o 27
Trichiurus gladius . . .« oo oo e 94 VPROMIYCA - veveee e

Trichiurus glossodon . . ... ... .. .uiiiieanenanns 85



