A NEW GENUS AND SPECIES OF CERATIOID ANGLERFISH FROM THE
NORTH PACIFIC OCEAN WITH A REVIEW OF THE ALLIED GENERA
CTENOCHIRICHTHYS, CHIROPHRYNE AND LEPTACANTHICHTHYS'

By THEODORE W. PIETSCH?

ABSTRACT: A new genus and species of deep-sea anglerfish is described on the
basis of two specimens collected from the north Pacific Ocean. The new form is most
strikingly characterized by having an unusually elongate pectoral-fin lobe that bears
the fin rays along its dorsal margin, a unique and derived condition shared with three
other oneirodid genera: Ctenochirichthys, Chirophryne, and Leptacanthichthys. The
new form is described and compared osteologically with its nearest allies. It differs
in having an extremely short snout, strongly convex frontal bones, and an oblique
jaw suspension, appearing to be intermediate in many ways between more generalized
oneirodids and the other three ‘‘long-pectoraled’” forms. It is probably most closely
related phylogenetically to Ctenochirichthys. Chirophryne is perhaps intermediate
between the new genus and Ctenochirichthys on one hand, and Leptacanthichthys on
the other. A key to the ‘‘long-pectoraled’’ genera is provided.

INTRODUCTION

Among the previously described genera of the deep-sea anglerfish family Onei-
rodidae are three forms unique among the Ceratioidei in having an unusually elongate
pectoral-fin lobe that bears the fin rays along its dorsal margin. These genera are
Leptacanthichthys, Chirophryne, and Ctenochirichthys. Leptacanthichthys was orig-
inally described by Regan and Trewavas (1932) as one of five subgenera of the genus
Dolopichthys Garman (1899) to include a single species, D. gracilispinis Regan
(1925), based on two metamorphosed female specimens. Since that time the name
Leptacanthichthys has been given generic status (Bertelsen 1951:94). Pietsch (1974)
described the osteology of the genus and discussed its phylogenetic relationships with
other oneirodid genera. More recently, Pietsch (1976) reported a case of sexual par-
asitism in Leptacanthichthys, the first known occurrence of this peculiar mode of
reproduction in the family Oneirodidae and the first record of a male for the genus.

Chirophryne and Ctenochirichthys were introduced by Regan and Trewavas
(1932) as monotypic genera: Chirophryne xenolophus, described from a single met-
amorphosed female, and Ctenochirichthys longimanus, based on two metamorphosed
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females. Since the original publication a second female of C. xenolophus was reported
by Pietsch (1974:31, fig. 58). Two additional larval males and an adolescent male of
C. longimanus were reported by Bertelsen (1951:95) and Beebe and Crane (1947:166),
respectively.

Recently, a fourth ‘‘long-pectoraled’’ oneirodid, representing an undescribed
genus and species, was discovered among the ceratioids in the collections of the In-
stitute of Oceanography of the Academy of Sciences of the USSR, Moscow, and the
Scripps Institution of Oceanography in La Jolla. This new form is described and com-
pared with its nearest allies below.

METHODS AND MATERIALS

Standard lengths (SL) are used throughout. Measurements were taken on the left
side whenever possible and rounded to the nearest 0.5 mm. To insure accurate fin-
ray counts skin was removed from the pectoral fins and incisions were made in the
skin to reveal the rays of the dorsal and anal fins. Sockets, indicating missing teeth
in the jaws and on the vomer, were included in total tooth counts. Jaw tooth counts
are the sum of left and right sides. Head length is the distance from the tip of the
upper jaw to the posteriormost margin of the preoperculum; head depth is the distance
from the tip of the sphenotic spine to the base of the quadrate spine; lower jaw length
is the distance from the symphysial spine to the posteriormost margin of the articular;
illicium length is the distance from the articulation of the pterygiophore of the illicium
and the illicial bone to the dorsal surface of the escal bulb, excluding escal appen-
dages. Terminology used in describing the various parts of the angling apparatus fol-
lows Bradbury (1967). Definitions of terms used for the different stages of devel-
opment follow Bertelsen (1951:10-11). Study material is deposited in the following
institutions: BMNH—British Museum (Natural History), London; IOS—Institute of
Oceanographic Sciences, Surrey, England (formerly the National Institute of Ocean-
ography); LACM —Natural History Museum of Los Angeles County; MCZ—Mu-
seum of Comparative Zoology, Harvard University; ROM-—Royal Ontario Museum,
Toronto; SIO—Scripps Institution of Oceanography, La Jolla; CAS-SU—Stanford
University (collections now housed at the California Academy of Sciences, San Fran-
cisco [CAS]); ZMUC—Zoological Museum, University of Copenhagen.

OSTEOLOGY

The osteology of Leptacanthichthys previously has been described in detail and
compared with that of other oneirodid genera (Pietsch 1974). Material sufficient for
a thorough osteological study of Crenochirichthys and Chirophryne is unavailable; a
few comparative aspects however, are discussed based on superficial dissection. An
osteological preparation of one of the two known specimens of Puck (SIO H52-363),
made using the trypsin digestion technique of Taylor (1967), forms the basis for the
following description.
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Cranium.—The T-shaped supraethmoid of Puck has a long ventromedial process
that forms, together with the lateral ethmoids and relatively thin, dorsally concave
ethmoid cartilage, large, roughly circular, nasal foramina (Fig. 1). This is similar to
the condition found in Oneirodes and Danaphryne (Pietsch 1974:16, fig. 22). Like
Danaphryne, but again in contrast to Leptacanthichthys, the illicial trough of Puck
is deep and narrow resulting from a lateral compression of the anterior portion of the
skull, rather than a medial, dorsoventral depression of the ethmoid region. The width
of the ethmoid cartilage and underlying vomer of Puck is greater than the distance
between the anterolateral tips of the lateral ethmoids (Fig. 1).

The frontal bones of Puck (Fig. 2) are similar to those of Oneirodes and Dan-
aphryne, having a strongly convex dorsal margin and occupying a relatively posterior
position on the skull. The frontals of Lepracanthichthys are considerably longer, have
a nearly linear dorsal margin, and occupy a more anterior position, overhanging and
extending past the anterior limits of the ethmoid cartilage and vomer (Pietsch 1974:18-
19, figs. 2, 28-31, 34). Ctenochirichthys and Chirophryne have moderately convex
frontals (Figs. 11, 14).

The sphenotics of Puck, Chirophryne, and Leptacanthichthys are large, forming

/

SUPRAETHMOID

FRONTAL

LATERAL
ETHMOID

ETHMOID

NASAL CARTILAGE

FORAMEN

VOMER

FIGURE 1. Anterior view of anterior half of cranium of Puck pinnata, S10 H52-363, 66.0 mm.
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FIGURE 2. Lateral view of cranium of Puck pinnata, SIO H52-363, 66.0 mm.

an elongate spine (Figs. 2, 9, 14, 16; Pietsch 1974:19, fig. 34). The sphenotic spines
of Ctenochirichthys are short, in some specimens not piercing the skin (Fig. 11).

Mandibular, palatine, and hyoid arches.- Puck differs from other ‘‘long-pector-
aled” oneirodids in the angle of the jaw suspension. The suspensorium of Puck is
strongly oblique in a posterior direction, resulting in a more posterior position for the
lower jaw. In contrast, the angle of the jaw suspension in Ctenochirichthys, Chiro-
phryne, and Leptacanthichthys is nearly vertical, the lower jaw extends forward
slightly beyond the premaxillaries.

Puck and Ctenochirichthys are similar in that the distal ends of the upper jaw
bones are held in a forward position on the dentary by a relatively short anterior
maxillomandibular ligament, resulting in a short gape that terminates anterior to the
eye (Fig. 3A, B, 9, 11). Although, the anterior maxillomandibular ligament of Cten-
ochirichthys is slightly longer than that of Puck, it originates much further forward
on the dentary. For this reason, the length of the gape of Crenochirichthys is slightly
shorter than that of Puck. The anterior maxillomandibular ligament of Chirophryne
and Leptacanthichthys is considerably longer than that of Puck and Ctenochirichthys,
the upper jaw bones are more horizontal in position, and the gape of the mouth extends
past the level of the eye (Figs. 3C, D, 14, 16).

In apparent correlation with this difference in jaw mechanism, the suspensoria
(as well as the opercular apparatus and pectoral girdles) of Puck and Ctenochirichthys
flare out laterally so that viewed head-on, the crania of these genera are considerably
more narrow than the distance between the posterior ends of the lower jaw (Fig. 13A,
B). Thus, the mouths of these two genera are short, yet wide, relative to other onei-
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FIGURE 3. Lateral views of jaws with anterior maxillomandibular ligaments indicated by stip-
pling: A. Puck pinnata, holotype, LACM 34276-1, 46.0 mm; B. Crenochirichthys longimanus,
lectotype, ZMUC P9297, 12.5 mm; C. Chirophryne xenolophus, SIO 70-306, 22.0 mm; D.
Leptacanthichthys gracilispinis, LACM 33625-2, 56.0 mm.

rodids. In contrast, the crania of Chirophryne and Leptacanthichthys are equal in
width, or slightly wider than the distance between the posterior ends of the lower jaw
(Fig. 13C, D); their mouths are consequently longer, yet more narrow.

Among oneirodids, differences in the size and shape of the bones of the lower
jaw are correlated with differences in the length and depth of the cranium (Pietsch
1974:20). Puck has a relatively short, deep cranium, and consequently, like Oneirodes
and Danaphryne, has short, deep dentaries and articular bones (Fig. 4; Pietsch 1974:
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FIGURE 4. Lateral view of left side of lower jaw, suspensorium and opercular apparatus of Puck
pinnata, SIO H52-363, 66.0 mm.

9, 20-21, figs. 8, 40). Lepracanthichthys, on the other hand, is a long-jawed genus
with a more elongate, narrow cranium (Pietsch 1974: 20-21, fig. 42).

Variation in the length and width of the palatine arch is also associated with the
length and depth of the cranium. Puck, Oneirodes, and Danaphryne have short, broad
mesopterygoid, ectopterygoid and palatine bones as compared to Leptacanthichthys
in which these bones are considerably more elongate and narrow (Fig. 4; Pietsch 1974:
9-10, 21, figs. 8, 40, 42).

At the articulation of the lower jaw and suspensorium, the articular and quadrate
bones form spines (the mandibular and quadrate spines, respectively), which vary in
relative length among oneirodids. The mandibular spine is considerably shorter than
the quadrate spine in Puck and Chirophryne (Figs. SA, 14), but, in contrast to all
other oneirodids, the mandibular spine is considerably longer than the quadrate spine
in Leptacanthichthys (Fig. 5B). Both spines are rudimentary in Ctenochirichthys (Fig.
11, Table 2).

In all oneirodids the jaw teeth are slender, recurved and depressible, large and
small ones intermixed in both jaws. The considerably longer gape of Leptacanthich-
thys provides space for a greater number of upper and lower jaw teeth than are found
in Puck and Ctenochirichthys. Chirophryne, known from only two small, adolescent
females (11.0 and 22.0 mm), doubtless has a greater number of jaw teeth in larger
specimens (Table 2).

Opercular apparatus.—The shape of the subopercular bone varies considerably



1978 N. PaciFic OCEAN CERATIOID ANGLERFISH 7

ARTICULAR

ARTICULAR
QUADRATE /
SPINE
QUADRATE
SPINE
MANDIBULAR MANDIBULAR
SPINE SPINE

FIGURE 5. Ventrolateral views of posterior part of lower jaw, left side, showing arrangement
of quadrate and mandibular spines: A. Puck pinnata, holotype, LACM 34276-1, 46.0 mm; B.
Leptacanthichthys gracilispinis, LACM 33625-2, 56.0 mm.

between genera and is a diagnostic feature of many oneirodids. The subopercula of
Puck and Ctenochirichthys are elongate and slender throughout their length, the upper
end tapering to a point (Fig. 6A-C; Bertelsen 1951:94, fig. 51). Those of Leptacan-
thichthys and the two known specimens of Chirophryne (11.0 and 22.0 mm) are short
and broad, the upper end rounded to bluntly pointed (Fig. 6D-G; Bertelsen 1951:94,
figs. 49, 50; subopercula of other oneirodids are figured by Pietsch 1974).

Branchial arches.—The branchial arches of Puck are similar to those of Dana-
phryne and Leptacanthichthys (Pietsch 1974:25). Pharyngobranchials II and III are
well developed and bear eight and ten long, slender teeth, respectively (Fig. 7; Pietsch
1974:25, fig. 51A, O).

Dorsal and anal fins. —Puck, Chirophryne and most specimens of Leptacanthich-
thys have five dorsal rays; Crenochirichthys has six or seven. Puck, Chirophryne and
most individuals of Crenochirichthys have four anal rays; Leptacanthichthys has five
or six (Table 1; fin-ray counts for other oneirodids are given by Pietsch 1974:27-28,
table 23).

Pectoral lobe.—The pectoral lobe (pectoral fin, excluding fin rays) of Puck,
Ctenochirichthys, Leptacanthichthys and, to a lesser degree, Chirophryne (but known
only from small specimens), is unusually long and narrow (Fig. 8; Regan and Tre-
wavas 1932:35-36, fig. 42C, D; Pietsch 1974:29, fig. 55). Unlike that of other onei-
rodids, the first radial (uppermost) is considerably shorter than the second; the car-
tilaginous distal end of the third radial is expanded in an antero-posterior direction to
meet the distal end of the considerably shorter second radial. The fin rays, thus ar-
ticulate along the upper margin of the pectoral lobe (Figs. 9, 11, 14, 16).

A curious division of the distal end of the lowermost radial and its cartilage is
present in the pectoral lobe of both known specimens of Puck (Fig. 8A), possibly
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FIGURE 6. Lateral view of opercular bones, right side: A. Puck pinnata, S10 H52-363, 66.0
mm; B. Puck pinnata, holotype LACM 34276-1, 46.0 mm; C. Ctenochirichthys longimanus,
paralectotype, BMNH 1932.5.3.20, 36.5 mm; D. Leptacanthichthys gracilispinis, ROM 27284,
54.0 mm; E. Leptacanthichthys gracilispinis, ROM 27293, 43.0 mm; F. Leptacanthichthys gra-
cilispinis, ROM 27274, 41.0 mm; G. Chirophryne xenolophus, SIO 70-306, 22.0 mm.
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FIGURE 7. Pharyngobranchials of Puck pinnata, SIO H52-363, 66.0 mm.
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FIGURE 8. Lateral view of pectoral radials, left side: A. Puck pinnata, SIO H52-363, 66.0 mm;
B. Ctenochirichthys longimanus, paralectotype, BMNH 1932.5.3.20, 36.5 mm.

indicating a fusion of two radials (see Pietsch 1972:41-42, fig. 23). All oneirodids
are thought to have three pectoral radials, the possible presence of four radials in Puck
further complicates the already cumbersome diagnosis of the family (Pietsch 1974:30).

Puck, Chirophryne, and Leptacanthichthys have pectoral-fin ray counts ranging
from 18 to 21; Ctenochirichthys has considerably more pectoral-fin rays ranging from
28-30 (Table 1).

Skin Spines.—Skin spines could not be detected microscopically in the single
osteological preparation of Puck.

SYSTEMATICS

KEY TO THE ‘‘LONG-PECTORALED’’ GENERA OF THE ONEIRODIDAE
1A. Sphenotic and articular spines short, in some cases not piercing skin (Fig. 11);
length of pectoral lobe greater than 15 per cent of SL; pectoral fin rays 27-30 .
.......................... Ctenochirichthys Regan and Trewavas 1932.
1B. Sphenotlc and articular spines long, piercing skin (Figs. 9, 14, 16); length of
pectoral fin lobe less than 15 per cent of SL; pectoral fin rays 17-21 .. ... 2o

TABLE 1
Fin-ray frequencies for ‘‘long-pectoraled’’ genera of Oneirodidae

Dorsal  Anal Pectoral (both sides)
4567 456 18192021 — 282930
Puck pinnatus 2 2 4
Ctenochirichthys longimanus 13 31 1 25
Chirophryne xenolophus 2 2 2 2
Leptacanthichthys gracilispinis 172 91 1 2 47




















































