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Abstract

The gempylid fish genus Epinnula is reviewed and two species are recognized. The type species E. magistralis is consid-
ered restricted to the western Atlantic Ocean and a new species from the Pacific Ocean is described. The new species,
Epinnula pacifica sp. nov., can be distinguished from E. magistralis by 17 or 18 dorsal-fin rays (vs. 15 or 16 in E. magis-
tralis), 15 or 16 anal-fin rays (vs. 13 or 14), 247-268 total scales on lower lateral line (vs. 285-330), a deeper body, rela-
tively high dorsal fin as reflected by the relatively long fin spines and rays, longer dorsal-fin and anal-fin bases, longer
pectoral fin, and longer pelvic fin and pelvic spine.
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Introduction

Poey (1854) established the new genus and new species Epinnula magistralis based on a single specimen of about
98 cm TL collected from Havana, Cuba. Goode & Bean (1896) reported another specimen collected from
Caribbean Sea. Since then, the species has rarely been mentioned and most records were reported from the Pacific
Ocean. Epinnula orientalis Gilchrist & von Bonde, 1924 was described, although the species was later assigned to
a newly established genus, Neoepinnula Matsubara & Iwai, 1952.

Kamohara (1938a) reported two specimens collected from Japan and noticed that, compared to descriptions of
E. magistralis, his specimens have a greater number of dorsal- and anal-fin rays, a shorter snout, and a very long
pelvic fin, which reaches nearly to the anus. Matsubara & Iwai (1952) reported a third specimen collected from
Owase, Mie, Japan. They stated that this specimen is somewhat different from the one reported by Kamohara
(1938a) in having 16 instead of 17 anal-fin rays and a longer pelvic fin. Grey (1953) proposed that the Atlantic and
Pacific populations may represent different species or subspecies.

Ho & Yee (2012) reported a specimen collected from northeastern Taiwan, and Parin & Kotlyar (1991)
reported a juvenile collected from the northeastern Indian Ocean; Stewart (2015) reported a 415 mm specimen
from the New Zealand waters, and Hata & Motomura (2016) reported 2 large specimens (710 & 750 mm SL)
collected from Japan. However, because there are few specimens in collections, the confusion between Atlantic
and Pacific populations remained. With the suspicion that these populations might represent two different species,
the first author made direct comparisons and confirmed that the western Pacific population represented a different
and undescribed species. A review of the genus and detailed descriptions of the two species are provided.
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Methods and materials

Standard length (SL) and head length (HL) are used throughout. Methods for taking measurements followed Hubbs
& Lagler (1958), except for that caudal fin length, which is measured from the base of the fin to the tip of upper
lobe, and the caudal fin fork, which is the caudal-fin length minus length of its shortest ray at the middle. Caudal
peduncle length is measured from the end of anal-fin base to the origin of lower lobe of the caudal fin. Numbers of
lateral-line scales are counted in three parts: (1) the upper lateral line is the total number of scales, including those
on caudal-fin base; (2) the vertical part of lower lateral line is counted from the junction of the upper branch to the
lower angle near the lower base of the pectoral fin (right above the insertion of pelvic fin); and (3) the horizontal
part of lower lateral line is counted from the lower angle near the base of pectoral fin to the end, including those
scales on the caudal-fin base. Curatorial procedures for newly collected specimens followed Motomura & Ishikawa
(2013). Institutional codes followed Eschmeyer (2017).

Family Gempylidae
Epinnula Poey, 1854

Epinnula Poey, 1854:369 (type species: Epinnula magistralis; by original designation and monotypy). Collette et al., 1984:600.
Nakamura in Masuda et al., 1984:226. Parin & Kotlyar, 1991:137. Nakamura & Parin, 1993:26. Parin & Nakamura,
2003:1814.

Diagnosis. Members of Gempylidae with a deep and compressed body; entire body covered with minute
imbricated scales. Several fangs either fixed or depressible, on anterior portion of upper jaw. Vomer without teeth.
Palatine with single row of small conical teeth. Lateral line bifurcating beneath anterior part of spinous dorsal;
upper lateral line continuing roughly parallel to dorsal profile to base of caudal fin; lower lateral running vertically
to lower base of pectoral fin and then along the lower body profile to base of caudal fin. Dorsal fin inserted above
upper angle of gill opening; two dorsal fins close to each other with a deep notch between the fins. Pelvicl fin well-
developed, fin spine and rays well developed. Finlets and keels absent on tail. Gill raker at angle of first gill arch T-
shaped, with smooth inner surface. Pyloric caeca 7-11. Epineurals 2. Dorsal fin XV-XVI, 1, 15-18, anal fin III,
13-17, pectoral fin 15 or 16, and pelvic fin I, 5.

Description. Body deep, slender and laterally compressed; deepest at level of pelvic fin, gradually narrowing
to caudal peduncle; dorsal profile of body straight, ventral slightly convex; body depth at pelvic-fin base 3.7—4.6 in
SL. Head moderately large, 2.9-3.3 in SL; head triangular in lateral view; dorsal profile of head broadly curved and
straight behind the eye or evenly straight. One or two small spines on lower angle of preopercle. Snout triangular,
broadly pointed anteriorly. Mouth large, rear end of maxilla reaches level of eye center or nearly so; lower jaw
extends anterior to upper jaw; several fangs, either fixed or depressible, at anterior portion of upper jaw, single row
of smaller compressed teeth on upper jaw, alternating fixed and depressed ones; a pair of large canines near tip of
lower jaw, exposed externally when mouth closed; single row of scattered compressed teeth on lower jaw, teeth
larger than those on upper jaw; vomerine teeth absent; a single row of conical teeth on each palatine.

Two dorsal fins close to each other with a deep notch between the fins; first dorsal-fin relatively high, 4" to 7th
spines longest, its origin above upper end of gill opening; second dorsal fin about same height as first dorsal or
slightly higher, a slight concavity at middle portion of the fin. Pectoral fin originating at level of second dorsal-fin
spine, moderately long, straight dorsally, rounded ventrally and posteriorly, the 4th or 5th ray longest, rays
gradually shorter ventrally. Ventral fin originating at level of 5th dorsal-fin spine, very large in juveniles, small in
adults. Anal fin slightly smaller than second dorsal fin, its origin at posterior one-third of body. Finlets absent from
caudal peduncle; caudal fin deeply forked, upper lobe slightly larger than lower lobe.

Body scales cycloid, small and deciduous, covering most parts of head and maxilla, small naked areas on
anterior snout and premaxilla; most of lower jaw naked. First dorsal fin naked, scales on base of other fins. Lateral
line scales slightly larger than body scales, upper lateral line beginning above upper end of gill opening, running
roughly parallel to dorsal profile of body, then gradually descending from origin of second dorsal fin to base of
caudal fin; lower lateral line originating from the upper lateral line at about level of 5th to 6th dorsal-fin spine, its
vertical portion wave-shaped, its horizontal portion running parallel to lower body profile, then gradually rising
from middle of body to base of caudal fin.
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Fresh and preserved body color generally dark gray with all fins darker.

Size. To about 1 m TL.

Etymology. The name Epinnula refers to the lack of spinules [referred to as finlets herein].

Remarks. Poey (1854) defined the genus as "first dorsal fin continuous, extending to the second dorsal fin, the
second terminates without spinules; ventral fin present on abdomen; second lateral line similar to coselete
[girdle], but without difference in the size of scales; no keel or membranous crest on caudal peduncle; teeth
pointed and compressed, anterior ones larger and canines; no teeth on vomer and palatine, not many pyloric
caeca." He suggested that the genus Epinnula "should be placed between Thyrsites and Gempylus [under the
family Gempylidae], to which it resembles in having extension of the first dorsal to the second, the naked caudal
peduncle [e.g. lack of finlets], the teeth on the jaws, and the low number of pyloric caeca."

The "second [dorsal fin] terminates without spinules" likely infers the lack of finlets in this genus. Moreover,
there is single row of teeth on palatine in all specimens examined and “no teeth on palatine” as stated by Poey
(1854) is apparently a mistake.

Epinnula magistralis Poey, 1854
Common name: Domine
Figures 1A-B, 2A, 3; Tables 1-2

Epinnula magistralis Poey, 1854:369, pl. 32, figs. 3—4 (original locality: Havana, Cuba). Giinther, 1860:349; Goode & Bean,
1896:198, pl. 57, fig. 211; Jordan & Evermann, 1896:880. Parin & Nakamura, 2003:1817 (in part).

Neotype (herein designated). USNM 391434 (820 mm SL), 25°56.814'N, 79°18'W, north of Bimini, Bahamas,
western Atlantic Ocean, hook and line, 472-488 m, coll. R. Schatman, 18 Dec. 1995.

Non-types. USNM 37238 (1, 426 mm SL), Caribbean Sea, western Atlantic Ocean, 1885, coll. United States
Fish Commission. UF 34950 (1, 348 mm SL), Virgin Island, 8 miles south of St. Thomas, Caribbean Sea, western
Atlantic Ocean, 176 m, 26 Oct. 1981, coll. R. Heagey. UF 233577 (1, 147.5 mm SL), sta. 2457, 23°34.5'N,
79°07'W, Great Bahama Bank, southwest of Andros Island, Bahamas, western Atlantic Ocean, 457.2 m, 40-ft
trawl, coll. M/V Silver Bay, 5 Nov. 1960.

Diagnosis. A species of Epinnula differing from the only congener in having dorsal-fin XV-XVI, I, 15-16;
anal-fin III, 13—14; snout long, length 2.5-3.0 in HL; eye small, diameter 4.1-4.5 in HL; dorsal fin low, first dorsal-
fin spine 3.4-5.8 in HL, longest second dorsal-fin ray 3.0-3.5 in HL; pectoral fin short, 2.0-2.1 in HL; pelvic fin
short, 3.7-4.7 in HL; origin of anal fin behind that of second dorsal fin; scales on upper lateral-line 196227, on
vertical part of lower lateral line 83—98, on horizontal part of lower lateral line 201-237.

Description. Morphometric and meristic data are given in Tables 1 and 2, respectively. Data below are
provided for the neotype, followed by range for the three other specimens, except where indicated.

Dorsal-fin XV, I, 16 (XVL L, 16 in 147.5 mm specimen; XVI, I, 16 in 348 mm specimen; XV, I, 15 in 426 mm
specimen); anal fin III, 13 (1 with 11, 13; 2 with III, 14); pectoral fin 15; pelvic fin I, 5; branchiostegal rays 7;
vertebrae 16+16=32 (n=2). Scales on upper lateral line 214 (left side)/227 (right side) (196-225); on vertical part of
lower lateral line 96/98 (83—86), and on horizontal part of lower branch of lateral line 237/232 (201-228+); number
of pyloric caeca unknown, but appeared to be only a few.

Body rather deep and strongly compressed, body depth at pelvic-fin base 4.6 (4.5-5.6) times in SL, body width
at pelvic-fin base 10.6 (9.7-10.6) in SL. Head moderately large, 3.2 (2.9-3.2) in SL. Upper profile of head
gradually elevated from the tip of snout, then nearly straight to origin of dorsal fin. Snout bluntly conical. Mouth
terminal and large, lower jaw slightly projecting beyond tip upper jaw; maxillary extends to a vertical of midpoint
of eye.

Eye large and round, its diameter 2.5 (2.5-2.8; 3.0 in 147.5 mm specimen) times in HL; interorbital slightly
concaved, one low longitudinal ridge on each frontal, least bony width 5.2 (4.9-7.1) in HL, least fleshy width 3.9
(3.9-4.7) in HL. Snout length 1.8 (1.5-1.8, 1.2 in 147.5 mm specimen) times eye diameter. Two nostrils, both at
about level of middle of eye; anterior nostril rounded, directed forward; posterior nostril a vertical slit.

Front of mouth roof with 2 (2-3) fixed and 3 (3) large depressible fangs; upper jaw with 16 (15—19) blade-like
teeth, widely spaced, anterior 3 (3—4) and posterior 3 (3—4) teeth fixed, others alternating fixed and depressible
ones; lower jaw with a pair of canine-like teeth at front, entirely exposed when mouth closed; lower jaw with 7 or 8
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(7-11) fixed blade-like teeth, the first one smallest, gradually larger posteriorly (some depressible teeth may
present alternating with the fixed teeth, judging from the holes remaining in UF 34950); vomer toothless; single
row of 10 or 12 (10—15) small conical teeth on palatines.

Angle of preopercle armed with 2 small but rather pungent spines; lower margin of preopercle smooth; opercle
strengthened by 2 obscure ridges, not ending in spines.

D.

FIGURE 1. A. Epinnula magistralis, neotype, USNM 391434, 820 mm SL, preserved. B. Epinnula magistralis, USNM 37238,
426 mm SL, non-type, preserved. C. Epinnula pacifica sp. nov., holotype, KAUM-I. 72269, 710 mm SL, fresh. D. Epinnula
pacifica sp. nov., paratype, KAUM-I. 51544, 750 mm SL, fresh. Not to scale.
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FIGURE 2. Lateral view of head. A. Epinnula magistralis, neotype, USNM 391434, 820 mm SL B. E. pacifica sp. nov.,
holotype, KAUM-I. 72269, 710 mm SL. C. E. pacifica sp. nov., paratype, BPBM 25938, 334 mm SL. Not to scale.
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Lateral-line origin above upper end of gill opening, running backward to point of bifurcation beneath between
fifth and sixth dorsal spines; upper lateral line running directly backward about parallel to dorsal contour of body to
base of middle caudal-fin ray; lower branch running nearly vertically behind middle of pectoral-fin base, then
downward and slightly backward to above origin of pelvic fin, and finally along lower contour of body to base of
middle caudal-fin ray.

Head and body mostly covered by small imbricate scales, except for lips, lower jaw, anterior half of snout and
maxilla and branchiostegal membrane, which are scaleless.

Base of spinous part of dorsal fin about 2.4 (2.4-2.7; 3.0 in 147.5 mm SL specimen) of soft part; base of soft
dorsal-fin about as long as that of anal fin and preceded by a weak spine anteriorly; anal fin opposite soft dorsal,
with 3 spines, the first inserted vertically below first soft dorsal-fin ray; margins of soft dorsal and anal fins
shallowly but widely concave.

Pectoral fin rather short, 2.0 (2.0-2.2) in HL, extending to below eighth dorsal-fin spine in neotype. Pelvic fin
inserts below middle of pectoral fin, long (2.4 in HL) in 147.5 mm specimen, gradually becoming very short in
adults (4.7 in HL in neotype); the fin extending to about vertical of tip of pectoral fin in neotype and to about half
way between its origin and origin of anal fin in 147.5 mm specimen; pelvic-fin spine as long as longest ray in 147.5
mm specimen (2.4 in HL), and very short in neotype (7.1 in HL). Caudal fin deeply forked, upper lobe of caudal fin
1.3 (1.3-1.4; 1.7 in 147.5 mm specimen) in HL.

Gill rakers small, mostly embedded under the skin, forming many broad, roundish, plates, each armed with 3
or 4 sharp cusps distally and few spines on the surface; 1 or 2 small rakers, armed with small spines alternating
with larger rakers; raker at angle of first gill arch T-shaped, with about one third of its entire length exposed; its
inner surface not armed with spines.

Coloration. Fresh color unknown. When preserved, body uniformly grayish to yellowish brown; ventral side
of body pale or bright white.

Distribution. Known only from the Caribbean Sea off Cuba (original type locality), Bahamas (neotype
locality) and Virgin Islands (Fig. 3). Bathymetric range 176—488 m. The species is most likely mesopelagic.

aad] someas

180

FIGURE 3. Distribution map of known records of Epinnula magistralis (open dots) and Epinnula pacifica sp. nov. (solid
dots). One dot may represent more than one record. Question mark means unidentified record (juvenile).

Etymology. The specific name magistralis meaning master or great, and may refer to its large size, based on
Poey (1854). The common name, Domine, also means master or lord.

Remarks. Epinnula was previously recognized as a monotypic genus and now comprises two distinct species.
Because there is no extant type specimen, the proposal of a neotype for the type species Epinnula magistralis is
justified. Accordingly, a specimen (USNM 391434, 820 mm SL) from north of Bimini, Bahamas, is herein
proposed as the neotype.

The records reported from the western Pacific Ocean are now recognized as a different species that is described
below. The status of the only Indian Ocean record, reported by Parin & Kotlyar (1991; question mark in
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distribution map, Fig. 3), has not been confirmed, but it may also belong to the new species. See below for detailed
comparison of E. magistralis to the new species.

Although there are several specimens recorded as this species in collections (e.g., UF & TU), examination on
these specimens by the first author or colleagues has revealed only few that can be confirmed as E. magistralis,
while others are misidentifications of other gempylids.

Some growth changes were observed in the four specimens examined. The head length shows negative
allometric growth, the smallest specimen with head length 34.7% SL, whereas the largest specimen is 31.3% SL.
The eye is relatively large in the smallest specimen (9.6% SL) and relatively small in the largest specimen (7.0%
SL), and snout length is 1.5—-1.8 times eye diameter in 3 larger specimens, whereas in the smallest specimen it is
only 1.2 times eye diameter. The length of dorsal-fin spines also appears to become gradually shorter with growth.

Epinnula pacifica sp. nov.
Figures 1C-D, 2B-C, 3, 4A-D; Tables 24
New English name: Pacific Domine

Epinnula magistralis (not of Poey): Kamohara, 1938a:48, pl. 3, fig. 3; 1938b: 20; 1940: 93, fig. 43. Matsubara & Iwai,
1952:198. ?Parin & Kotlyar, 1991:1004. ?Nakamura & Parin, 1993:26. Mundy, 2005:499. Ho & Yee, 2012:62. Stewart,
2015:1605. Hata & Motomura, 2016:11.

Holotype. KAUM-1.72269, 710 mm SL, off Taira Island, Tokara Islands, Kagoshima Prefecture, Japan, long line,
purchased from market, 4.7 kilograms when fresh, 27 Apr. 2015, coll. H. Hata.

Paratypes. BPBM 25938, 334 mm SL, assumed from Hawaiian Islands (gift from Hawaii Institute of Marine
Biology), no other data. BPBM 28876, 425 mm SL, Hawaiian Islands (gift from Maeda fish market, collected by
vessel Shirley Y), 12—13 Feb. 1983. BPBM 30623, 477 mm SL, Lanai side, Penguin Bank, off Molokai, Hawaiian
Islands, 283 m, hook and line, 3 Feb, 1995, coll. R. Yamashiroya. BSKU4409, 312 mm SL, Mimase fish market,
Kochi City, 26 Dec. 1954. FRIP21307, 326 mm SL, Cheng-gong, Taitung, SE Taiwan, bottom gill net, 18 Aug.
2005. KAUM-I1.51544, 750 mm SL, off Yoron Island, Amami Islands, Kagoshima Prefecture, Japan, line fishing,
29 Oct. 2012 (half dissected). NMMB-P16629, 335 mm SL, Nan-fang-ao, NE Taiwan, ca. 300 m, 11 Mar. 2011,
coll. H.-C. Ho. NSMT-P62524, 219 mm, Odawara, Kanagawa Prefecture, Honshu, Japan.

Diagnosis. A species of Epinnula differing from its only congener in having dorsal-fin XV-XVI, I, 17-18;
anal-fin II1, 15-16; longest second dorsal-fin ray 2.3-2.9 in HL; pectoral fin long, 1.5-1.8 in HL; pelvic fin short,
1.4-3.2 in HL; origin of anal fin behind that of second dorsal fin; scales on upper lateral-line 185-208, on vertical
part of lower lateral line 66—81, on horizontal part of lower lateral line 172—199.

Description. Morphometric and meristic data of the type series are provided in Tables 2—4, respectively. The
following data are provided for the holotype, followed by range of all types, except where indicated.

Dorsal fin XVI, 1, 18 (2 paratypes with XV, I, 18, 1 with X VI, I, 17); anal fin III, 16; pectoral fin 15 (1 paratype
with one side and 1 with both sides 16); pelvic fin I, 5; branchiostegal rays 7; vertebrae 16+16=32. Scales on upper
lateral line 207 (right side) or 208 (left side) (185-202 in paratypes); scales on vertical part of lower lateral line 69
(66—81); scales on horizontal part of lower lateral line 196 or 199 (172—197); pyloric caeca 11 (711, n=3).

Body rather deep and strongly compressed, body depth at pelvic fin base 4.0 (3.7—4.4) times in SL, body width
at pelvic-fin base 9.7 (8.5-10.5, 15.2 in 212 mm specimen) in SL. Head moderately large, head length 3.2 (3.1-3.3)
in SL. Dorsal profile of head slightly elevated before anterior nostril, then nearly straight to origin of dorsal fin.
Snout bluntly conical Mouth terminal and large, lower jaw slightly projecting beyond tip of upper jaw; maxillary
extends to slightly anterior to a vertical of midpoint of eye.

Eye large and round, its diameter 4.8 (4.3 in 750 mm specimen, 3.3—4.0 in others) times in HL; interorbital
slightly concaved, with 2 or 4 low longitudinal ridges on each frontal; less bony space width 5.2 (5.4 in 750 mm
specimen, 5.3-6.6 in others) in HL, less fleshy width 4.3 (3.6—4.6) in HL. Snout length 1.8 (1.1-1.8) times of eye
diameter (1.5-1.8 in two largest specimens, 1.1-1.4 in others). Two nostrils, both at about level of middle of eye;
anterior nostril rounded, directed forward; posterior nostril a vertical slit.

Anterior portion of upper jaw with 2 (2—4) large fixed and 2 (1-3) large depressible fang (some are missing or
with small regenerating ones); upper jaw with 20 (15-25) blade-like teeth, widely spaced, alternating fixed and
depressible ones; lower jaw with a pair of canine-like teeth at front, entirely exposed when mouth closed; lower jaw
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with single row of 9 (7-9) widely-spaced, blade-like teeth, the first one smallest, gradually larger posteriorly;
vomer toothless; single row of 13 (up to 15) small compressed teeth on palatines.

Angle of preopercle armed with 2 small but rather pungent spines; lower margin of preopercle with 2 weak
triangular spines; opercle strengthened by 2 obscure ridges, not ending in spines.

Lateral-line origin above upper end of gill opening, running backward to point of bifurcation beneath the fifth
dorsal-fin spine (slightly behind in some paratypes); upper lateral line running directly posteriorly about parallel to
dorsal contour of body to base of middle caudal-fin rays; lower lateral line running nearly vertically down behind
middle of pectoral-fin base, then downward and slightly backward to above origin of pelvic fin, and finally along
lower contour of body to base of caudal fin (that of 477 mm specimen runs to caudal peduncle and joins the upper
branch).

Head and body mostly covered by small imbricated scales, except for lips (premaxillae), lower jaw, anterior
half of snout and maxillary and branchiostegal membranes, which are scaleless. Small scales on inter-radial
membranes run to about 1/3 the height above the base of each fin.

Base of spinous part of dorsal fin 2.3 (2.1-2.4) times of soft part; base of soft dorsal fin about as long as that of
anal fin and preceded by a weak spine; anal fin opposite soft dorsal, with 3 spines, the first inserted vertically below
first soft dorsal-fin ray; margins of soft dorsal and anal fins shallowly but widely concave.

Pectoral fin rather short, 1.6 (1.5-1.8) in HL, extending to below membrane of eighth and ninth dorsal-fin
spines. Pelvic fin inserts below middle of pectoral fin, extending to anterior fourth of distance between its origin to
the origin of anal fin in two largest specimens, to midway of the distance in other most paratypes, beyond midway
in 219 mm specimen; almost to the anus in a 188 mm SL specimen reported in Matsubara & Iwai (1952, specimen
not examined); pelvic-fin spine shorter than the fin, broken in the holotype (5.3 in 750 mm specimen; 2.1-2.2 in
two smallest specimens, 2.8—4.1 in other specimens) in HL. Caudal deeply forked, upper lobe of caudal fin 1.3
(1.1-1.4) in HL.

Gill rakers small, mostly embedded under the skin, forming many broad, roundish, plates, each armed with 3
or 4 sharp cusps distally and few spines on the surface; 1 or 2 small rakers, armed with small spines alternating
those larger rakers; raker at angle of first gill arch T-shaped, with about one third of its entire length exposed; its
inner surface not armed with minute spines.

Coloration. When fresh, body uniformly deep grayish with lateral sides silver white; all fins darker (Figs. 1C—
D, 2B, 4D). Preserved coloration uniformly dark grayish or brownish, with fins slightly darker (Figs. 4B—C).

Etymology. The specific name pacifica is derived from the main distribution of the species, the Pacific Ocean.

Distribution. This species is represented by the type series collected from Hawaii, Japan and Taiwan. Also
reported from New Zealand (Stewart, 2015). The holotype was collected by long line from unknown depth, one
Hawaiian specimen was collected by hook and line at 283 m, and one specimen was collected by bottom trawl
around 300 m.

Remarks. Kamohara (1938) first reported two specimens of E. magistralis collected from Japan, Matsubara &
Iwai (1952) reported a third specimen collected from Japan, Ho & Yee (2012) reported one specimen from Taiwan,
Hata & Motomura (2016) reported two large specimens from southern Japan, and Stewart (2015) reported
specimen from New Zealand. All these records are recognized as representing the new species. One fish collected
from Hawaii by an angler (Fig. 4D, specimen not retained) shows characters similar to E. pacifica sp. nov. and is
thus considered as that species.

The teeth on jaws and palatines vary in number, which may be a result of damage or stage of tooth
regeneration. There is a mixture of fixed and depressible teeth. BPBM 25938 has 6 well-developed fangs, 3 fixed
and 3 depressed, at anterior portion of upper jaws, whereas others have 1-3 of each kind of teeth, except for
NSMT-P62524 that has 4 fixed and 1 depressible teeth. Some specimens have relatively small fangs which may be
attributed to tooth regeneration.

It is likely that the species typically has 6 fangs, either fixed or depressible, at the front of the roof of the
mouth. Upper jaw with single row of alternating fixed and depressible teeth. Although the numbers of teeth vary,
the total number of teeth is about 23-25 in all specimens (including the missing teeth usually seen as a hole). There
are 2 larger, fixed fangs at front of lower jaw of all specimens. Lower jaw with a single row of 7-8 (typically 8)
fixed, widely-spaced, blade-like teeth, the first one smallest, gradually increasing in size posteriorly. There is single
row of 615 small, blade-like teeth on each palatine. The number of teeth on jaws and palatines does not show any
trend with growth, and they seem to be easily lost and regrown.
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FIGURE 4. Epinnula pacifica sp. nov. A. Paratype, NMMB-P16629, 335 mm SL, fresh. B. Paratype, BPBM 25938, 334 mm
SL, preserved. C. Paratype, NSMT-P62524, 219 mm, preserved. D. Fresh caught individual, from Hawaii, specimen not

retained, photo by Steve Wozniak.

REVIEW OF EPINNULA Zootaxa 4363 (3) © 2017 Magnolia Press - 403



0LI
1'9¢
L't
S0l
081
Lel
o1
€6l
Ll
0¢
96l
88
96
70l
601
S0l
601
S0l
)
6'L
£¢
sy
7oy
6°0L
1'9C
001
8¢
144!
S'L
145
'8
801
9'1¢
o1
8¢
UBOIN

- [aq! L'ST 8l €91 981 (4114 - 9Ll
- 8¢ (474 0°8¢C T 9'6¢ LT - 6'1C
€T 91 L1 I'e 8T 8C ye ye €¢
96 66 6'6 I'TT L0l 0! 0CI 144! L6
S¢Sl 1’91 8Ll 691 ['81 S6l L81 00T 06l
ot 001 S11 el 144! gel 8¢l L9l 6'0C
9 - 8L S8 €l €6 S'6 L€l Ead!
781 0°0¢ g6l [\ 9°0¢ 861 661 €81 S'L1
011 LTl el yel STl 9¢l 8¢l 6'CI 0cI
- 1'C 8'¢ 8¢C £e e I'e 0¢ 0'¢
681 S8l rel (4114 Leél I'1e L81 §oc 66l
- ¥'9 7’8 L8 68 96 6 €6 96
- 69 8'8 v'6 96 70l o1 901 901
- - 9'6 101 - SoI1 Lol 601 801
- - €01 ¥0l L0l €11 011 01T €11
v'8 8 €01 I'TT - I'TT €l (! 0¢I
- S8 L0l 901 - LTl 0Ll €Tl 911
8 9L €01 901 911 [N! L0T1 141! 611
- LS 08 6 901 40! - S11 601
- - LS 9 €6 8 VL 6 88
9'¢ - 8T 87 'L 9Y - 69 €L
9°0¥ [23% 9ty 9Sy L'y 8y 1494 98y €8y
L1y 8'0Y €0y ey 66¢ 8'6¢ 6'6¢ vt S'6¢
8L 0L €CL I'vL S'LY SCL L9 $'69 8°L9
6°LC 8'LT £9¢ €LT LT 14 86T (a4 6'CC
6'Cl Sel 06 ¥'0l1 08 06 1ol 8 I'6
v'S Y €9 ¥'9 19 €9 8¢ 0 8¢
8°Cl €¢l L'yl Lyl €yl I'vl I'vl £el 6'Cl
S'L €L 'L 8L L8 €L 'L L'L €L
09 19 0°¢ 1Y 0°¢ 145 6'v 8¢ 1Y
9L 99 06 S8 S6 8L 98 8 9L
LTI L1l L0l 0l S0l S0l (IaN! S0l 901
443 S'1e L'1¢ 0ce €le L'1e gce 9°0¢ (413
- €01 L0l 811 601 801 S'6 001 99
See (474 Sve €LT 8'CC 14 Sve 96T v've
1S5%
0SL 0IL LLY 944 333 yee 9c¢ 61¢C [4¥4
122983t *69TCLI 67991d yCsT9d
NNV NNV €290€ INAdd 9L88CINAdD -HINJNN  8¢6STINEdE  LOEIT ™AL ~LINSN 60vy NSH

ydop 1o uy-jepne)
yISuo| uly-repne))

yySuof auids uly-[eue pig
y)3uo] Aex uy-Teue 3sa3u0 ]
I3uQ[ aseq uy-jeuy
yi3uo] ul-oIAJed

ySuo] aurds-o1A[og
)Suo] ulj-1e10309J
ySuo] Ael ( pug 1s93uo]
y8u9) surds ( pug
y)3uo] aseq g pug
y3uop ourds 0 Yo [
y8uof aurds 0 Y16
y3ugp suids 0 yig
pSugf outds (1 yiL
yy8u9] aurds @ Y19
yy8u9) aulds @ Yig
y8uo) aurds @ yiy
3ugy suids ( pig
ySug) surds ( pug
ySuof ourds (7 IST
yISuof oseq (1 151

3uo] o1ajadaig

3u9[ [eurdld

3u9 [esiopaid

yiSuo] opounpad [epne)
yydop opounpad [epne)
Suo] mef roddn
(Kysayy) yipim [eqiorelu]
(Auoq) yipim [erqroIoju]
I9)oweIp 9AH

3u9[ Jnoug

yiSu9 pesH

ppim Apog

ydap Apog

(wr) yySuo] prepuels

adKjoroy oy sajedrpul , ‘ulg-jesiop=( ‘(1S) y3u9] piepuess Jo a8eiuadiad ur passardxa se “aou ds vorfiovd vjnuurds 3o sa11ds 9dA) Jo syuowaInsesw dwoydIoN ‘€ A TIVL

HO ET AL.

404 - Zootaxa 4363 (3) © 2017 Magnolia Press



8¢S
4]
98
£ee
0°LS
9ty
(4%
[ar;
ooy
L6
[
6°LC
yo¢
£ee
Sye
(223
L've
vee
(43
0°¢¢C
0Ll
98
L'1e
S8l
9%
6'¢C
LI
8'6C
vve
0ce
L'8L
UBIIN

- L3¢ L6y 0°LS 6'1S ¢'8¢ €79 - €8¢
- L'8L S'6L S'L8 elIL ¥'€6 618 - ¥4
I'L I's 1Y 96 06 06 7ol 011 [8!
9'6¢ vie I'1e 9ve re £9¢ 8'9¢ 8'¢e (443
8Ly I'1s £9¢ 6'CS 8'LS €19 S'LS 1S9 0°¢9
cle L'1g ¥'9¢ 8¢ 1'9v Sy 44 Svs ¥'69
881 - 74 §9T 9¢ 6T [ L'vy €8y
8'9¢ §'e9 609 ey 969 €79 19 965 0'8¢
0ve I'Le L1y 6’17 8'6¢ 6’y 44 (444 8'6¢
- L9 611 88 ¥ol1 Y0l ¥'6 8'6 86
€8¢ L'8S €09 9 679 S99 S'LS 899 6'S9
- £0¢C §9C LT §'8¢C (443 £'8¢C ¥'o¢ L'1g
- 6'1¢ 8'LT ¥'6c L0g L'ce I'ie 9ve (433
- - §oe 9'1¢ - 0°¢e 0€e 9'6¢ 8'C¢
- - gce 443 I've 9'¢¢e 0ve 6'6¢ S'LE
6'SC 0'9¢ gce 9v¢ - 6'v¢ 6'1¢ 0°LE 8'6¢
- 0°LT 8'¢e ['ee - 8'9¢ 0ve Loy ¥'8¢
£se I'vc gce Iee I'Le £6¢e 0€e Sor 6t
- 181 ST L'8C 6'¢e I'ee - 9'LE 1'9¢
- - 6Ll 66l 8'6C 6'ST 9'TC 0'0¢ 6T
I'T1 - 68 I'S1 9'ce ad! - §'ce I've
198 €88 1'e8 €68 698 08 oL 8'8L 6'SL
8'6¢ 6'cy ¢'8¢C 443 9'6¢ £8¢C I'ie 89T (443
L91 S'L1 66l 66l 96l 861 6Ll 91 I'el
88y 98y oy 09y LSy 1324 vy vy Ly
1'ee cee §ce €T 8'LT | Y4 L'1e 0's¢ ye
S8l vol 6°SI1 S91 6°Gl1 0Ll 'Sl 6'81 L'L1
§eT 0'1¢ ¢'8¢C §9T (43 ST ¥'9¢ L9t €T
1'9¢ I'Le 8'€e 443 vee 0°¢e 0ve £ve [4%3
- L'ee 8'¢e 8'9¢ 8¢ (143 (A4 8'C¢ 6'1¢
STL 0°08 S'LL €68 8CL 08 S'SL 9'¢8 808
TH%
0sL 01L LLY Y44 cee yee 9T¢ 61¢C [4Y4
1229831 *69CCLI 67991d YTsTod
-INNSA NNV £€090¢ Nddd  9.88C Nddd “HNIAN 8¢6SCNGdd  L0€IT AL ~LINSN 60y NS

ydop sj10§ uy-jepne)
y)3uo] uy-repne)

yiSu9| ourds uly-Jeue pig
3u9] Ae1 uyy-jeue 3s93uo0|
)3uo] oseq uly-[euy
UL UP-01A[9d

yiSuoy ourds-o1a[9g
)Su9[ ul-1e103094
y)8u9] Ae1 g pug 1s93uo]
y)3uof auids (q pug
yi3u9[ aseq ( pug
3uo] durds @ Wo1
y3uo surds g e
y3uor aurds (q |Ig
yiSuop ourds q yiL
3u9r aurds 0 Y19
y3uor aurds (0 yig
3u9l aurds @ Yy
ySuoy ourds  pig
y3u9r ourds ( pug
yy3uoy aurds (7 3S]
13u9] [esiopaid

y3uo] [epne)

ydop [epne)

y3udp mel roddn
(Aysayy) yipim [esrqIoIou]
(Auoq) yipim [eyIqIOIRIU]
IojoweIp 9Kg

y)3uo] Jnoug

ppim Apog

pdap Apog

(wwr) y3us] prepuels

-adKjo1oy oy sayeorpur , “uy-resiop= "(TH) YSu] peay Jo oa3ejudorad ur passaidxa se “aou -ds voifiond vjnuuidsy Jo sat1es adA) Jo syuswaInseaw oLowWoydIoN v HTdV.L

405

Zootaxa 4363 (3) © 2017 Magnolia Press

REVIEW OF EPINNULA



Discussion

The following meristic values show differences in the two species of Epinnula (Table 2). There are 15 or 16 spines
(mostly 15) and 1 spine with 15 or 16 rays (mostly 16) in first and second dorsal fin, respectively, of E. magistralis;
whereas there are 15 or 16 spines (mostly 16) and 1 spine with 17 or 18 (mostly 18) rays in E. pacifica sp. nov.
There are 3 spines and 13 or 14 rays in the anal fin of E. magistralis; whereas there are 3 spines and 15 or 16
(mostly 16) rays in that of E. pacifica sp. nov. The total number of scales in the upper lateral line is slightly more
(196-231) in E. magistralis compared to that of E. pacifica sp. nov. (185-207), with overlap. The scales in the
lower lateral line are more numerous in E. magistralis (84-96 in vertical part, 201-237 in horizontal part and 284—
333 in total) compared to those of E. pacifica sp. nov. (65-81, 172-199 and 253-273, respectively), with no
overlap. Thus the number of scales of the lower lateral line can be used to separate these two species.

Some interspecific differences and intraspecific growth trends in proportional measurements were noticed. The
following observations are based on all specimens examined by us. These specimens are either smaller than 500
mm SL or larger than 700 mm SL, and the values may well change when more specimens become available,
especially of E. magistralis.

The body is slightly deeper in E. pacifica sp. nov. (22.8-24.8% SL) than in E. magistralis (21.6-22.4% SL).
The head is slightly shorter in E. pacifica sp. nov. (30.2-32.5 SL) than in E. magistralis (31.3-34.7% SL), the later
showing a negative trend with growth. The length of upper jaw in slightly smaller in E. pacifica sp. nov. when
compared to similar-sized specimens of £. magistralis, but the values for specimens larger than 400 mm SL are similar.

The snout length is relatively short in specimens of E. pacifica sp. nov. (10.4—11.7% SL, 32.4-37.1% HL)
compared to those of E. magistralis (11.4-12.6% SL, 33.6—40.1% HL); snout length of larger specimens in both
species are larger than for the smaller specimens. The eye is relatively small in the smallest and two larger
specimens of E. pacifica sp. nov. (6.6-7.6% SL or 21.0-25.3% HL) and slightly larger in the rest (8.2-9.0% SL or
24.5-30.2% HL), whereas in E. magistralis the smallest specimen has the relatively largest eye (9.6% SL or 27.7%
HL), which measurement gradually decreases in the largest specimen (7.0% SL or 22.3% HL) and also shows a
negative trend with growth. The ratio of snout length/eye diameter is 1.1-1.4 in specimens <500 mm SL in E.
pacifica sp. nov. and 1.5-1.8 in two larger specimens; whereas it is 1.2 in the smallest specimen of E. magistralis,
gradually becoming larger in the largest specimen (1.8); both species show a positive trend with growth for this
character.

The mean values of lengths of all dorsal fin spines are somewhat larger in E. pacifica sp. nov. than those of E.
magistralis. The length of first dorsal-fin base and lengths of all dorsal-fin spines show a slightly negative trend in
both species. The length of second dorsal-fin base is clearly longer in E. pacifica sp. nov. (18.5-21.1% SL) than
that in E. magistralis (15.6-18.2% SL), at all sizes. The ratio of length of first dorsal-fin base/length of second
dorsal-fin base is 2.1-2.4 in E. pacifica sp. nov., with a slightly negative trend with growth; whereas that in E.
magistralis is 2.5-3.0.

The longest second dorsal-fin ray is longer in E. pacifica sp. nov. (11.0-13.8% SL or 34.0-42.9% HL) than in
E. magistralis (8.8-11.8% SL or 28.2-34.0% HL); and shows a negative trend with growth in both species. The
pectoral-fin length is longer in E. pacifica sp. nov. (17.5-20.6% SL or 56.8-65.7% HL) than in E. magistralis
(15.0-16.5% SL or 46.5-50.2% HL). The pelvic fin and its spine are longest in the smallest specimens in both
species and shortest in the largest specimens, showing a negative trend with growth in both species.

The anal-fin base is longer in E. pacifica sp. nov. (15.5-20.0% SL or 47.8—65.1% HL) than in E. magistralis
(12.8-15.7% SL or 40.8-48.5% HL); the value is smallest in largest specimens of both species.

The longest anal-fin ray is relatively short in the smallest and largest specimens of E. pacifica sp. nov. and
slightly longer in other specimens; whereas in E. magistralis this ray is longest in the smallest specimen and
shortest in the largest specimen.

The length of third anal-fin spine is relatively long in smaller specimens of both species and short in larger
specimens, showing a negative trend with growth.

In summary, the following morphometric proportions are relatively consistent and can be used to separate the
two fishes at all sizes: body depth (3.7—4.4 in SL in E. pacifica sp. nov. versus 4.5—4.6 in E. magistralis); length of
second dorsal-fin base (4.7-5.4 versus 5.5-6.4 in SL); longest ray of the second dorsal fin (e.g., the height of the
fin) (2.3-2.9 versus 2.9-3.5 in HL); length of the anal-fin base (1.5-2.1 versus 2.1-2.4); longest ray of the anal fin
(e.g., the height of the fin) (2.7-3.4 versus 3.0-4.3 in HL).
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