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Occurrence of the Macrourid Alevins Genera Albatrossia and
Coryphaenoides in the Northern North Pacific Ocean
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Abstract Eighteen macrourid fishes at the early life stage were collected by midwater trawls from
northern North Pacific waters, between Hokkaido and the coast of Alaska. The specimens, having a
discoid pectoral fin supported with a peduncle base, are identified as alevins of Albatrossia pectoralis,
Coryphaenoides cinereus, and Coryphaenoides sp. on the basis of the following counts: retia mirabilia and
gas glands, first dorsal and pelvic fin rays, and pyloric caeca. Caudal pigmentation patterns in the present
alevins facilitate their identification. Ateleobrachium pterotum Gilbert et Burke, 1912, known as a
macrourid early life stage, is a junior synonym of Albatrossia pectoralis.

Recent knowledge and information on macrourid
early life histories were summarized by Fahay and
Markle (1984) and Merrett (1989). However, these
data involved only 23 species (Merrett, 1989) among
about 300 species of the family (Iwamoto, 1990),
since macrourid eggs and alevins are generally lack-
ing in collections and are poorly known. In the
Pacific Ocean, one unidentified egg and alevins or
juveniles of six species were reported by the follow-
ing authors: macrourid egg from off Kodiak Island,
Alaska by Kendall and Dunn (1985); Ateleobrachi-
um pterotum from off Kamchatka by Gilbert and
Burke (1912); since regarded as the early life stage of
Coryphaenoides acrolepis (Johnsen, 1927); Mesobius
berryi from the central to eastern North Pacific by
Hubbs and Iwamoto (1977); C. acrolepis, C. filifer,
and C. leptolepis from off Oregon by Stein (1980);
Hymenocephalus sp. from southeast of the Ryukyu
Islands by Endo et al. (1992).

During the midwater trawl surveys in the northern
North Pacific by the T/V Oshoro-maru of Hokkaido
University from 1989 to 1992, we obtained eighteen
macrourid alevins (Fig. 1). The specimens with
discoid pectoral fins are well characterized by six
branchiostegal rays, no light organ, and anus just
before anal fin origin, which are diagnostics of the
following macrourine genera: Albatrossia, Coryphae-
noides, Cynomacrurus, and Macrourus (Iwamoto,
1990). Because the distributional ranges of the latter
two genera are restricted to the Atlantic and the
Southern Ocean (Iwamoto, 1990), the alevins ap-

parently belong to the former two genera. Further-
more, on the basis of morphological characters dis-
cussed by Merrett (1978, 1986) and Stein (1980),
the alevins were identified with Albatrossia pectoralis,
Coryphaenoides cinereus, and Coryphaenoides sp.,
and we describe them here.

The present materials were fixed and preserved in
596 buffered formalin, and are deposited in the larval
collection of the Laboratory of Marine Zoology,
Faculty of Fisheries, Hokkaido University (HUMZ-
L). Methods for making counts and measurements
generally follow Stein (1980) and Merrett (1989).
Terminology for life history stages follows Merrett
(1989).

Albatrossia pectoralis (Gilbert, 1892)
(Fig. 2A, B)

Synonymy of early life history

Ateleobrachium pterotum Gilbert and Burke, 1912: 94
(Holotype by original designation).

Macrurus sp. (acrolepis Bean?): Johnsen, 1927: 239.

Coryphaenoides (Coryphaenoides) acrolepis: Iwamoto and
Stein, 1974: 12.

Material examined. HUMZ-L 5283, 5284, 6.6-7.7mm
in head length (HL), 38.9-41.1 mm in total length (TL),
48°39.0'N, 172°53.7’E, 0-400m, 13 Aug. 1991; HUMZ-L
5534, 12.0mm HL, 83.0mm TL, 47°52.7'N, 167°48.5'E,
0-800m, 13 Aug. 1992; USNM 74398 (holotype of Ateleo-
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Fig. 1. Sampling localities of the alevins of Albatrossia pectoralis (@), Coryphaenoides cinereus (A), and
Coryphaenoides sp. (/) in the northern North Pacific Ocean.

Fig. 2. Albatrossia pectoralis, A) HUMZ-L 5283, 7.7mm HL; B) HUMZ-L 5534, 12.0mm HL. Scale bars

indicate Smm.

brachium pterotum), ca. 12mm HL, 62.4+ mm TL,
52°37.5’N, 158°50.0’'E, St. 4797, 0-1248 m, summer of
1906.

Diagnosis. The combination of retia and gas
gland 2, pyloric caeca 14, and abdominal vertebrae
13-14. External melanophores present on dorsal and

ventral margins of caudal region, sparse laterally,
from second dorsal and anal fin origins to distal ends.

Description. Counts and measurements of three
HUMZ-L specimens examined shown in Table 1.
Gill-rakers on inner side of first arch 2+10=12
(HUMZ-L 5534); branchiostegal rays 6.
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Body deep and compressed with a long, strap-like
tail. Tail more elongated (head length [HL] ca. 6.9
in total length [TL]) at 12.0mm TL. Head large,
moderately compressed, length about 5.4-6.9 in TL.
Eyes large, horizontal diameter about 3.8—4.0 in HL.
Snout undeveloped and blunt. A chin barbel unde-
veloped at 7.7 mm HL, differentiated at 12.0 mm HL.
Mouth large and oblique. Teeth in both jaws small,
conical, arranged in one or two rows. First gill-slit
restricted. Gill-rakers developed and tuberculate in
shape; number of gill-rakers still incomplete at 7.7

mm HL, but complete at 12.0mm HL. All fin rays
except pectoral fin complete, first dorsal and pelvic
fin rays prolonged. Anal fin much higher than
second dorsal fin. No serrations on second spine of
first dorsal fin. Pectoral fin discoid in shape with a
stalked base; base extremely elongated at 7.7mm
HL; fin diminished in'size and base shortened with
growth. No light organ on abdomen. Anus immedi-
ately before anal fin origin. Vertebrae ossified.
External melanophores heavy on abdominal
region, dense on first dorsal fin base, scattered on

Table 1. Counts and measurements in the eighteen alevins of Albatrossia pectoralis, Coryphaenoides cinereus,
and Coryphaenoides sp. from the northern North Pacific Ocean
Species HUMZ-L HL (mm) TL (mm) 1stD P, RM PC AV

Albatrossia pectoralis
5284 6.6 389 9 7 2 14 13
5283 7.7 414 9 7 2 — 13
5534 12.0 83.0 11 7 2 — 14

Coryphaenoides cinereus
5279 4.6 239 9* 7* 4 6 13
5281 4.8 25.1 9* 7/8* — — 13
5219 5.0 31.0 10% 7* 4 6 13
5278 5.0 25.4 10* 7* — — 13
5282 5.7 311 9* 7/8* — — 13
5461 5.8 34.1 1* 7/8* — 6 13
5462 5.9 30.8 1* 8 — — 13
5270 12.8 81.0 13 9 4 7 14
5269 13.2 76.0 13 9 — — 13

Coryphaenoides sp.
5277 2.5 13.5 0* 5% — — *
5275 2.8 15.8 0* 6* — — *
5271 32 17.8 T* 6* — — *
5272 35 19.3 8* 6* 4 14 *
5273 42 21.0 8* 6/7* 4 14 14
5274 5.0 26.1 9* 6/7* 4 14 13

* Incomplete numbers of fin rays or unossified abdominal vertebrae.
AV, abdominal vertebrae; PC, pyloric caeca; RM, retia mirabilia and gas glands.

spinous rays.

Table 2. Meristic characters of 8 macrourine species in the northern North Pacific.

I1stD, first dorsal fin rays; P,, pelvic fin rays;
Counts of 1stD include two

Abbreviations follow

Table 1. The meristic counts of these species are cited from Okamura (1970), Iwamoto and Stein (1974),

Stein (1980), and Endo and Okamura (1992)

Species 1stD P, RM PC AV
Albatrossia pectoralis 9-11 6-8 2 12-16 13-14
Corypaenoides acrolepis 11-13 8-9 4 12-14 14-16
C. armatus 10-12 10-12 5-6 10-13 13-15
C. cinereus 12-14 (16) 8-10 4 5-7 13-14
C. filifer 13-16 9-10 4 8-12 —
C. leptolepis 10-12 9-11 6 11 12
C. longifilis 14-16 9-10 4 12 14-15
C. yaquinae 10-12 10-11 6 10-11 13-14
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nape, circumorbital region, both jaws, opercular
region, and gular region. Internal melanophores
appear in caudal region. Pigmentation more exten-
sive at 12.0mm HL, especially on gular, dorsal and
ventral margins, and on midline of body, discoid
pectoral fin and pelvic fin base.

Remarks. From the literature, a monotypic Al
batrossia and seven Coryphaenoides species possibly
occur in the northern North Pacific (Table 2). AL
pectoralis can easily be separated from all the other
Coryphaenoides species by two retia and gas glands,
fewer first dorsal (9-11) and fewer pelvic (6-8) fin
rays. Concerning the caudal pigmentation, the pres-
ent alevins are similar to that of C. acrolepis in Stein
(1980). In the latter, however, the last 209 of the
tail is unpigmented.

Ateleobrachium pterotum, collected from off Kam-
chatka, was described as a monotypic macrourid
species by Gilbert and Burke (1912). Since Johnsen
(1927), this larval specimen has been regarded as the
synonym of C. acrolepis (e.g., Iwamoto and Stein,
1974). Judging from the original description, this
specimen clearly belongs to the alevin period, and the
holotype examined is characterized by the following
counts and features: branchiostegal rays 6; total first
dorsal fin rays 10; pelvic fin rays (right) 8; gill-rakers
24+1+9=12; anus just before anal fin origin; no
light organ on abdominal region. Because of very
poor condition of the type specimen (e.g., tail lost),
overall pigmentation except the dark peritoneum had
already disappeared. According to the original de-
scription, the holotype had the following characters:
color dark brown on the back, paler on the sides;
black abdomen; barbel present; HL ca. 6.9 in TL.
Comparing the adult meristic counts of the northern
North Pacific species (Table 2) and their known
pigmentation in the early life stages, the above-
mentioned characters of At. pterotum well agree with
those of AL pectoralis alevin. Hence, we regard At.
pterotum as a junior synonym of Al pectoralis and
not of C. acrolepis.

Coryphaenoides cinereus (Gilbert, 1895)
(Fig. 3A-C)

Material examined. HUMZ-L 5219, 5.0mm HL, 31.0
mm TL, 42°37.5'N, 144°33.5'E, 0-400m, 2 Sep. 1989;
HUMZ-L 5269,5270, 12.8-13.2mm HL, 76.0-81.0mm TL,
49°29.1’N, 179°59.2'E, 0-1000m, 16 Jun. 1991; HUMZ-L

5278, 5.0mm HL, 25.4mm TL, 56°31.8'N, 143°57.6'W,
0-1000m, 8 July 1991; HUMZ-L 5279, 4.6 mm HL, 23.9
mm TL, 53°47.5'N, 168°54.1'W, 0-1000m, 4 Aug. 1991;
HUMZ-L 5281,5282, 4.8-5.7mm HL, 25.1-31.1mm TL,
44°33.0'N, 151°38.7'E, 0-1000m, 16 Aug. 1991; HUMZ-L
5461,5462, 5.8-5.9mm HL, 30.8-34.1mm TL, 53°02.8'N,
152°00.6'W, 0—400 m, 4 July 1990.

Diagnosis. Combination of retia and gas gland 4,
pyloric caeca 6-7, and abdominal vertebrae 13—14.
External melanophores appear on posterior half of
caudal region.

Description. Counts and measurements of nine
specimens examined shown in Table 1. Gill-rakers
on inner side of first arch 0—1+11—13=11—14
(HUMZ-L 5269, 5270); branchiostegal rays 6.

Body deep and compressed with a long, strap-like
tail. First dorsal and pelvic fin rays developed, but
incomplete except in larger two specimens
(HUMZ-L 5269, 5270). Head large, moderately
compressed, HL about 5.1-6.3 in TL. Eyes large,
horizontal diameter about 3.2-4.3 in HL. Snout
undeveloped and blunt. A chin barbel developed at
13.2mm HL. Mouth large and oblique. Teeth in
both jaws small, conical, arranged in one or two
rows. First gill-slit restricted at ca. 13mm HL.
Gill-rakers developed and tuberculate in shape, com-
plete at ca. 13mm HL. Second dorsal fin membra-
nous and fin rays not differentiated at 4.8 mm HL,
completed at 5.8 mm HL. Anal fin much higher than
second dorsal fin. No serrations on second spine of
first dorsal fin. Discoid pectoral fin with a moderate-
ly long stalked base. Metamorphosis of pectoral fin
starts at 13.2 mm HL, with fin diminished in size, its
stalked base almost disappeared, and a few fin rays
differentiated at uppermost margin. No light organ
on abdomen. Anus immediately before anal fin
origin. Vertebrae ossified.

Pigment heavy on abdominal region, dense on first
dorsal fin base, and scattered on nape, circumorbital
region, both jaws and opercular region. Melano-
phores on first dorsal fin base nearly extend to pre-
dorsal area at 13.2mm HL. Gular region slightly
pigmented in two specimens (HUMZ-L 5270, 5278).
Internal melanophores exist through whole length of
caudal region.

Remarks. Among the seven Coryphaenoides spe-
cies (Table 2), C. cinereus can only be divided from
the remainders by its fewer pyloric caeca (5-7).
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Fig. 3. Coryphaenoides cinereus, A) HUMZ-L 5281, 48mm HL; B) HUMZ-L 5461, 5.8mm HL; C)

HUMZ-L 5269, 13.2 mm. Scale bars indicate 5 mm.

Coryphaenoides filamentosus, a closely related spe-
cies of C. cinereus, was only recorded from off
Tohoku district, Japan (Okamura, 1970). On the
contrary, C. cinereus is widely distributed in the
northern North Pacific (Iwamoto, 1990). The sam-
pling localities of the present alevins (Fig. 1) falls in
the distributional range of C. cinereus. Thus, we
presently regard the present alevins as C. cinereus.

Coryphaenoides sp.
(Fig. 4A-D)

Material examined. HUMZ-L 5271-5274, 3.2-5.0mm
HL, 17.8-26.1 mm TL, 51°20.2'N, 157°57.7'W, 0~1000 m,
1 Jul. 1991; HUMZ-L 5275, 2.8 mm HL, 15.8mm TL,
52°55.8'N, 178°58.6'W, 0-400m, 18 Jun. 1991; HUMZ-L
5277,2.5mm HL, 13.5mm TL, 52°45.7'N, 171°41.6’'W, 0~
800m, 22 Jun. 1991.

Diagnosis. Combination of retia and gas gland 4,
pyloric caeca 14, and abdominal vertebrae 13—14.

External melanophores appear on middle and distal
tip of caudal region.

Description. Counts and measurements of six
specimens examined shown in Table 1. Branchio-
stegal rays 6.

Body compressed with a long, strap-like tail. Head
large, moderately compressed, HL about 5.0-5.6 in
TL. Eyes large, horizontal diameter about 2.8-3.6 in
HL. Snout undeveloped and blunt. Mouth large and
oblique. Teeth in both jaws small, conical, arranged
in one or two rows. Tubercular gill-rakers differenti-
ated at 4.2mm HL. All fin rays except pelvic unde-
veloped, and finfolds present on dorsal and anal
margins of caudal region at 2.5 mm HL, first dorsal
fin rays differentiated at 3.5mm HL. Anal fin rays
almost start to differentiate at 4.2 mm HL, developed
at 5.0mm HL. Second dorsal fin rays almost differ-
entiated at 5.0mm HL. Pelvic fin rays considerably
extended beyond anal fin origin. Pectoral fin discoid
in shape with a long stalked base, and the base
considerably elongated beyond anal fin origin at 2.5—
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Fig. 4. Coryphaenoides sp., A) HUMZ-L 5277, 2.5mm HL; B) HUMZ-L 5272, 3.5mm HL; C) HUMZ-L
5273, 42mm HL; D) HUMZ-L 5274, 5.0mm HL. Scale bars indicate 5 mm.

3.5 mm HL, but slightly shortened at 4.2 mm HL.
No light organ on abdomen. Anus immediately
before anal fin origin. Vertebrae ossified at 3.5 mm
HL.

External melanophores heavily pigmented on ab-
dominal region, densely on first dorsal fin base, scat-
tered on nape, circumorbital region, both jaws, oper-
cular and gular regions, and middle and distal tip on

caudal region as bands. At 3.5mm HL, external
melanophores appear on second dorsal and anal fin
bases, and internal melanophores appear in anterior
caudal region before middle band at 3.5mm HL.
Discoid pectoral fin pigmented in some specimens.

Remarks. In the present alevins, counts of four
retia and gas gland, 14 pyloric caeca, and 13-14
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abdominal vertebrae are comparatively similar to
those of C. acrolepis (Table 2). But the present
alevins are clearly distinguished from C. acrolepis by
their caudal pigmentation: middle and distal tip pig-
mented as against only dorsal and ventral margins
except the last 209§ pigmented in the latter (Stein,
1980). Hence, we currently regard them as Coryphae-
noides sp. on the basis of these inconsistencies.

Discussion

The present alevins of three species showed dis-
tinctive pigmentation in the caudal region: on dorsal
and ventral margins in Albatrossia pectoralis; on pos-
terior half in Coryphaenoides cinereus; and on middle
and distal tip in Coryphaenoides sp. For the three
Coryphaenoides alevins described by Stein (1980),
caudal pigmentation appeared in C. acrolepis, but not
in C. filifer or C. leptolepis. Thus, the four species are
easily separated from C. filifer and C. leptolepis in the
study area by their caudal pigmentation. We predict
that these unique pigmentation patterns are a reliable
character for identification of the species even at the
early alevin period when meristic characters are un-
developed.

Trends in the development of fin rays and other
organs vary in each species (Table 1 in Merrett,
1989). The present specimens of C. cinereus and
Coryphaenoides sp. attain their full complements of
the first dorsal and pelvic fin rays by >5.9mm HL
and >5.0mm HL, respectively (Table 1). In North
Atlantic species, the full complement of the first
dorsal fin rays was present between 3 and 4 mm HL
in Coryphaenoides rupestris, Coryphaenoides (Lion-
urus) sp. A and sp. B, and pelvic fin rays were com-
pleted at 2.5-3.0mm HL in C. rupestris and at 2.5
mm HL in both C. (Lionurus) spp. (Merrett, 1978).
Conversely, the full complement of first dorsal and
pelvic fin rays in the North Pacific C. acrolepis oc-
curred at 3.8 mm HL (Stein, 1980). In comparison
with the above-mentioned alevins, the full comple-
ment of these fin rays in the present C. cinereus and
Coryphaenoides sp. is apparently delayed.

The number of pyloric caeca is also an important
character for identification of early life stages in
macrourid species (Stein, 1980). However, the de-
velopmental trend of pyloric caeca is poorly known
in comparison with other internal characters such as
retia and gas gland. We dissected some alevins, and
observed their full complement of pyloric caeca in

two species; AL pectoralis at 6.6mm HL and C.
cinereus at >4.6mm HL. Even the alevin at 3.5mm
HL in Coryphaenoides sp. has 14 pyloric caeca, and
this count is over the adult ranges of all reported
Coryphaenoides species except C. acrolepis (Table 2).
These data suggest that the pyloric caeca in the
known species may be fully developed in the early
alevin period.

The size at metamorphosis in macrourids is very
poorly known (Merrett, 1989). Among the 23
known macrourid alevins, the size at metamorphosis
was apparent only in the following three species; ca.
9mm HL in Caelorinchus occa (Merrett, 1989), ca.
9.5mm HL in Coryphaenoides acrolepis, and ca. 14
mm HL in Coryphaenoides filifer (Stein, 1980). For
the present alevins of Coryphaenoides cinereus, a few
pectoral fin rays differentiated at 13.2mm HL, but
not at 12.8 mm HL. Hence, metamorphosis in C.
cinereus evidently starts at about 13 mm HL. For the
other species, this change may occur at larger than
12.0mm HL in Al pectoralis, but is uncertain for
Coryphaenoides sp.
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