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Bathypelagic Capture of a Metamorphosing
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(Ipnopidae, Myctophiformes)
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Epipelagic occurrence of the early developmental
stages of the deep-sea benthic fishes of the family
Ipnopidae, Myctophiformes, strongly suggests
the possible ontogenetical vertical migration
common to all genera of the family (Okiyama,
1984). Judging from the known depth distribu-
tions of these fishes, bathymetrical ranges of their
migration are estimated to be quite extensive as
sometimes exceeding 5,000 m. Remarkable
metamorphosis is expected to take place during
this migration, while little substantial evidence
has been available from midwater collections.

Among the enormous fish collections taken
during the course of micronekton sampling pro-
grams of R.V. Kaiyo-maru, Fisheries Agency, in
the western North Pacific, an excellent specimen
of a metamorphosing juvenile probably referable
to Ipnops agassizi (Garman) was found. An
epipelagic larva of this species was reported pre-
viously (Okiyama, 1981). In the present paper,
therefore, this juvenile apparently representing
the first record of bathypelagic capture of young

ipnopids is reported along with discussions on
the morphological and ecological aspects in rela-
tion to its ontogenetic descent.

Selection of characters and their counts and
measurements were made according to Nielsen
(1966). In the following data, values in parentheses
indicate the ranges of characters on adults (Nielsen,
1966; Okiyama, 1981), and characters with
asterisks mean that their figures did not fall within
those ranges. Vertebral counts excluding the
urostyle were obtained from radiography.

Description

Material. Metamorphosing juvenile of Ipnops
agassizi, 55 mm in standard length (TH 830515);
captured in the soundings of 1,810-1,990 m by the
horizontal tow with Kaiyo-maru’s Opening-Closing net
(KOC-net) from R.V. Kaiyo-maru; at Station 27
covering the distance between 23°19.5'N, 150°30.9°E,
and 23°36.1'N, 150°27.7’E in the subtropical western
North Pacific; May 19, 22: 00-May 20, 04: 00, 1983.
TH is the institutional abbreviation of Tokaiku
Hoshano-bu.

Meristic characters. Dorsal fin 9(9-11); anal

fin 15(14-19); pelvic fin (d-s), 8-8(8-8); pectoral
fin* (d-s), ca. 17-17(13-16); caudal fin 20(19-20);
branchiostegal rays (d-s), 10-10(9-10); gill rakers
on anterior arch 20(20-24); lateral line scale ca.
55(55-58); vertebrae 56(55-56).

Fig. 1.

Bathypelagic juvenile of Ipnops agassizi, 55 mm SL. Lateral view of the specimen (above), and

dorsal view of the anterior body part of the same (below).
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Morphometric characters in 9% of standard
length, 55 mm. Head* 24.2(18.8-21.0); depth
at anterior D* 9.8(5.9-7.8); upper jaw 12.9(11.0-
13.0); maximum width of eye plates 9.3(8.2-9.9);
preanal* 67.3(61-66); predorsal* 40.5(34.0-36.0);
base of D* 7.5(8.3-10.0); base of A 17.5(17.5-
26.5); anterior anal fin to caudal base 35.5(33.0-
41.0); anterior D-ray over vertebra no. 19-20
(18-20); anterior A-ray under vertebra no. 37
(35-40).

Morphology. The present juvenile (Fig. 1) has
already the general appearance of the adult except
for the body pigmentation, dermal integument,
and several proportional dimensions of the body.
The head excepting the occipital part and the
abdomen are uniformly black, being in sharp
contrast with the almost colorless remaining body
portions. A closer observation, however, reveals
minute melanophore specks outlining each scale
pocket throughout the body surface. No scales
are yet observed.

The leptocephalus-like appearance of the body
with a broad dermal space of gelatinous texture is
peculiar to this juvenile, although the fish is rather
heavily depressed dorso-ventrally, particularly in
the head as in the adult. This gelatinous space is
most prominent in the trunk, thus resulting in the
slightly deeper bodied profile of the juvenile. The
greatest body depth is measured at the level of
the origin of the anterior dorsal where the muscular
part occupies only half of the total depth. Posteri-
or extension of this space is distinct until around
the level of the anal fin base. The dorsal ptery-
giophores broadly rooted the muscular body are
piled up in this space to form the elevated dorsal
fin base along the body surface. In contrast, no
similar structures are developed in the anal fin,
although anal pterygiophores are slightly pro-
duced.

All fin rays are more or less damaged or missing,
but remaining parts show their poor development.
The elongated pectoral rays distinct in the epi-
pelagic larva (Okiyama, 1981) seem reduced in
this specimen.

In the head morphology, the unique structure
of the eye plaques (or eye plates) is fully formed,
while a small but distinct lens lay on the pars
optica retinae at the innermost corner of the right
eye (Fig. 1). The small brain visible through the
transparent occiput shows the similar morphology
described on the adult of 1. murrayi (Marshall and

Staiger, 1975). The dentitions of both jaws are
fully formed but the sensory canal system is still
indistinct.

The gut is completely enclosed by the uniformly
dark peritoneum. It is composed of the short
oesophagus, moderately large stomach with well-
formed blind sac, and straight intestine. Two
lobes of the liver are anteriorly placed. Black
dots are present only on the posterior portion of
the stomach. No food organisms were identified.

Discussion

Genus Ipnops contains two species in the Pacific
Ocean, i.e., I. agassizi and I. meadi (Nielsen, 1966).
The present juvenile taken from the western North
Pacific is readily identified as I. agassizi by the
close agreements of meristic counts, particularly
of the anal rays which form the only substantial
difference between these two species. A slightly
greater count of the pectoral rays in this juvenile
intermediate between larva (19) and adult (13-16)
may be associated with the possible ontogenetic
changes peculiar to the genus (Marshall and

Staiger, 1975; Okiyama, 1981). The reduced
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Fig. 2. Vertical distribution of two species of Ipnops
from the Indian and Pacific Oceans along a
north-south section. Solid circle, I. agassizi.
Open circle, I. meadi. Circles with horizontal
bar indicate the records from the Indian sector,
and that with arrow the pelagic juvenile de-
scribed in this paper.
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features of the ventralmost rays in the juvenile
pectorals favor such an assumption. Most of the
differences in proportional dimensions are also
explainable in terms of ontogenetic variation.

Figure 2 shows the depth distribution of the
benthic specimens of these two species along a
meridional section by putting together the scattered
records from the Indian and Pacific Oceans
(Nielsen, 1966; Okiyama, 1981, 1984; Shcher-
bachev, 1981). The present juvenile is shown in
this profile as a dot indicated by the arrow. Two
species are clearly segregated vertically in such a
way as I. agassizi inhabits relatively shallower
bottoms than I. meadi in the same latitudes.
Varying patterns of depth preference of I. agassizi
are of interest, because there is a striking difference
in the bathymetrical ranges between the northern
(1,525-2,820 m) and southern (1,380-5,400 m)
hemispheres. The locality of the juvenile lies in
the western North Pacific central waters, and
slightly north of the known geographical ranges of
demersal specimens of I. agassizi. Although the
juvenile occupies a reasonable site with respect
to the captive depth in the bathypelagic zone, the
bottom depth of the relevant location of about
5,700 m seems too deep to be successfully settled.
This fact shows that the bathymetrical data are of
prime importance in the zoogeography of this
benthic fish.

According to Sulak (1977), the smallest benthic
specimen of Ipnops murrayi, 43 mm SL, has not
yet fully formed eye plaques, implying that the
pelagic life of this group can terminate before the
adult morphology is fully differentiated. There-
fore, although the dermal texture of the present
juvenile retains features peculiar to pelagic life,
it is close to the end of metamorphosis and can be
ascribed to the ‘“‘subadult” semsu Sulak (1977:
105). The reversed relationship in body sizes
between the pelagic juvenile (55 mm) and the
smallest benthic specimen of I. agassizi (49 mm:
Okiyama, 1981) may be a simple individual varia-
tion.

Despite a single record, this juvenile revealed
the elaborate features characteristic to the speci-
mens of ontogenetic descent. For example, its
contrasted color pattern may work as a cryptic
mechanism against predators, and eye plaques, if
functional enough to “see” the nearby luminescent
prey (Marshall and Staiger, 1975), are of vital
use for their successful feeding in the food limited

deep sea environments.

Additional materials are needed before we can
picture a more dynamic pattern of life history
of this fascinating fishes.
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