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The family Odontaspididae consists of the
genera Eugomphodus Gill, 1862 and Odontaspis
Agassiz, 1838 (Compagno, 1984a). Two species
of Odontaspis are currently recognized: O. ferox
and O. noronhai (Compagno, 1984a). Compagno
(1981) originally suggested that O. noronhai may
be an extreme variant of O. ferox. Further evi-
dence convinced Compagno (1984a, b) that O.
noronhai is morphologically distinct from O.
ferox and is a valid species.

Odontaspis noronhai was previously reported
with certainty from only the Atlantic Ocean: 2
specimens from the type locality Madeira (Maul,
1955), 10 specimens from off southern Brazil
(Sadowsky et al., 1984), and a specimen from the
western Gulf of Mexico (Branstetter and Mec-
Eachran, 1986). The single record outside of the
Atlantic is either from the Indian Ocean or possibly
South China Sea and based on a set of jaws nearly
identical to the holotype in dentition (pers. comm.
cited in Sadowsky et al., 1984). Furthermore,
several Odontaspis teeth collected from bottom
deposits in the central North Pacific, although not
clearly identifiable to O. noronhai, suggest a pos-
sible Pacific occurrence (Belyaev and Glikman,
1970 as cited in Sadowsky et al., 1984). Herein,
we report the first definitive record of O. noronhai
from the Pacific Ocean and compare its mor-
phometrics and dentition with those reported
elsewhere.

Materials and methods

A 216.8 cm total length (TL) male O. noronhai
was captured on tuna longline gear set by a com-
mercial vessel fishing 550 km southwest of the
Island of Hawaii (16°N, 160°W) in July 1985.
Depth of capture is uncertain; the vessel captain
estimated a 450 m depth. Stored frozen for |
year, the specimen was partially dehydrated when
measured. This specimen was deposited in the

Laboratory of Marine Zoology, Hokkaido Univer-
sity (HUMZ 110959) in Hakodate, Hokkaido,
Japan. Measurements were taken to the nearest
millimeter following Compagno (1984a) and con-
verted to percent total length (%, TL) to compare
with Atlantic specimens (Maul, 1955; Sadowsky et
al., 1984; Branstetter and McEachran, 1986). The
repositories of the Atlantic specimens are the
Museu Municipal do Funchal (MMF), Museu de
Pesca (MP), and the Texas Cooperative Wildlife
Collections (TCWC).

Tooth count of the Hawaii specimen follows the
methods and terminology of Applegate (1965), ex-
cept for the necessity of combining counts of
lateral and posterior teeth. This modification
still allowed for a comparison of dental counts
between our Hawaii specimen and those from the
Altantic reported in Sadowsky et al. (1984) and
Barnstetter and McEachran (1986).

Odontaspis noronhai (Maul, 1955)
(Fig. 1)

Carcharias noronhai Maul, 1955: 3, figs. -4 (type
locality, off Camara de Lobos, Madeira).

Odontaspis noronhai: Sadowsky et al., 1984: 69, figs. 1—
4 (southern Brazil and Indian Ocean or possibly
South China Sea): Branstetter and McEachran, 1986:
153, fig. 1 (Gulf of Mexico).

Description. Proportional dimensions and dent-
al counts of the Hawaii and Atlantic specimens of
0. noronhai are presented in Tables | and 2, re-
spectively. The following description is of the
216.8 cm TL male Hawaii specimen.

Snout conical and bulbous, tip rounded. Pre-
oral length (snout tip to mouth) 21.7% of head
length (snout tip to last gill-slit). Eyes large and
ovoid, nictating membrane absent. Spiracle small,
located behind and slightly below level of lower
eye border. Mouth extends just beyond posterior
border of eye. Snout tip to pectoral origin 82.1 %/
of distance between first and second dorsal origins.
Origin of first dorsal aligned behind inner margin
of pectorals. Origin of second dorsal over pelvic
inner margin, second dorsal insertion aligned
somewhat closer to anal origin than pelvic inser-
tion. Anal fin low and rounded, outer portion of
posterior free margin under precaudal pit. First
dorsal slightly larger than pelvics, second dorsal
smaller than pelvics, and anal smaller than second
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Fig. 1. Odontaspis noronhai, HUMZ 110959, 216.8 cm total length male, from off the Island of Hawaii.

A: Lateral view. B: Lateral view of head.
and along inner lining of upper jaw.

dorsal. Lateral keels absent. Tip of ventral
caudal lobe somewhat pointed. Edge along
posterior margin of all fins appears thin and
frayed.

Single symphyseal tooth in upper jaw and first
two symphyseal teeth on either side of lower jaw
without cusplets. Third and fourth symphyseal
teeth of lower jaw with minute cusplet on lateral
side only. Anterior, intermediate, and lateral
teeth in both jaws similar with a distinct, pointed
cusplet on each side of cusp; slender, curved and
awl-shaped: teeth appear to protrude outward
from jaws. Anterior teeth longest, those of lower
jaw somewhat longer than those of upper. In
both upper and lower jaws, teeth following Ist
lateral gradually decrease in size.

Body color a uniform chocolate brown, all fins
except pectorals with a thin dark edging along

C: Upper and lower jaw; note dark coloration on palate

posterior margin. Inside mouth, inner lining of
both jaws black; an irregular-shaped, dark patch
present on middle of palate and tongue; internal
gill arches with dark patches.

Discussion

Proportional dimensions of our Hawaii spec-
imen closely correspond with those of the intact
Brazil (MP 547) and Gulf of Mexico specimens
with only a few differences. The Hawaii specimen
has a somewhat greater upper caudal fin and an-
terior pectoral margin length than the Brazil spec-
imen and a greater prepectoral but smaller pre-
second dorsal length than the Gulf of Mexico
specimen. The smaller outer clasper length of
the Hawaii specimen is attributed to sexual im-
maturity. Greatest differences exist between the
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Table 1. Proportional dimensions (in percent of total length (TL)) of Hawaiian Odontaspis noronhai, two Madeira specimens including
holotype (MMF 2691) (Maul, 1955), two Brazil specimens (Sadowsky et al., 1984), and Gulf of Mexico (Branstetter and McEachran,
1986) specimen. The Brazil (uncat.) specimen consists of only a head; TL was estimated, so %TL values for this specimen are
approximations.

— 65t —

Gulf of Mexico,

Hawaii, male Madeira, female Madeira (sex?) Brazil, male Brazil (sex?) female
HUMZ 110959 MMF 2691 MMF 3376 MP 547 (uncat.) TCWC 39221
Measurement 216.8cm TL 171 em TL 118 cm TL 342cm TL ca. 360 cm TL 321 om TL.
cm %TL 9% TL %TL %TL 9 TL %TL
Snout tip to:
outer nostrils 10.8 5.0 — — e — -—
eye 15.6 7.2 5.9 6.3 5.7 ca. 5.9 7.0
mouth 10.9 5.0 5.0 7.0 4.4 ca. 4.7 5.3
spiracle 24.7 11.4 12.6 — 9.8 ca. 10.9 —
Ist gill-slit 36.4 16.8 19.0 - 16.0 — —_
Sth gill-slit 50.3 23.2 24.0 — 23.5 — —
pectoral origin 51.2 23.6 22.6 24.1 22.8 — 20.9
pelvic origin 115.4 53.2 51.7 50.2 52.6 — 53.9
1st dorsal origin 68.8 31.7 30.4 31.6 31.3 — 33.1
2nd dorsal origin 130.5 60.2 55.0 57.9 59.6 — 62.6
anal fin origin 145.2 67.0 62.0 63.8 68.1 — 67.6
upper caudal origin 159.1 73.4 68.4 71.8 73.7 — 72.9
Distance between origins of :
Ist and 2nd dorsal fins 62.4 28.8 — — — —- —
pectoral and pelvic fins 70.2 32.4 2 26.0 — — 3
pelvic and anal fins 30.2 13.9 11.7 14.3 — — 13.7
Space between:
dorsal fin bases 39.9 18.4 16.5 15.5 - — 19.9
2nd dorsal and caudal fins  16.1 7.4 — — o — —
pectoral and pelvic fins 59.4 27.4 — — — — —
pelvic and anal fins 16.7 7.7 — — — — —
anal and caudal fins 7.5 3.5 — — — — —
Eye:
Horizontal diameter 4.9 2.3 2.8 2.3 1.8 ca. 1.7 1.6
Eye-spiracle distance 6.8 3.1 — — 3.4 ca. 31 —
Interorbital space 10.8 5.0 5.0 — 4.5 ca. 4.7 —
Distance between inner
corners of nostrils 9.0 4.2 4.9 4.3 3.7 ca. 4.1 4.7
Mouth length 10.4 4.8 — — 3.7 ca. 5.3 —
Gill height:
Ist gill-slit 14.6 6.7 5.5 5.0 5.1 — 56
3rd gill-slit 12.8 5.9 5.1 4.6 — — 5.9
Sth gill-slit 12.8 5.9 4.9 3.9 4.8 — 4.7
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Table 1.

Continued.

Gulf of Mexico,

Hawaii, male Madeira, female Maderia (sex?) Brazil, male Brazil (sex?) female
HUMZ 110959 MMF 2691 MMF 3376 MP 547 (uncat.) TCWC 3922.1
Measurement 216.8cm TL 171cm TL 118 cm TL 342cm TL ca. 360cm TL 321 om TL.
cm Y% TL %TL YUTL % TL % TL %TL
Ist dorsal fin:
length 24 .4 11.3 — — — — —
length of base 19.7 9.1 8.1 10.6 9.6 — 10.9
length of posterior margin  11.2 5.2 — — — — —
height 14.5 6.7 5.1 6.2 6.0 — 6.2
2nd dorsal fin:
length 16.3 7.5 — — -— —
length of base 11.6 5.4 5.3 6.4 6.4 — 5.8
length of posterior margin 9.5 4.4 — — — — —
height 14.5 4.1 4.4 4.7 4.3 — 4.4
Anal fin:
length 1.9 5.5 — — — —
length of base 7.9 3.6 3.3 5.2 3.5 — 3.9
length of posterior margin 7.2 3.3 — — — — —
height 5.3 2.4 2.8 4.5 3.1 — 4.1
Pectoral fin:
length of base 1.1 5.1 — 4.9 4.6 - 5.1
length of anterior margin 30.4 14.0 12.5 12.7 11.6 — 15.3
length of inner margin 11.0 5.1 4.0 4.9 4.2 — 6.9
length of posterior margin  19.3 8.9 — — — — —
height 23.9 11.0 9.8 8.0 — — 12.8
Pelvic fin:
length 23.4 10.8 — — 11.4 — —
length of base 13.6 6.3 — — 7.9 — —
length of anterior margin 18.6 8.6 9.4 7.9 7.5 — 9.5
length of posterior margin  19.9 9.2 5.4 7.0 - — 8.4
height 14.3 6.6 - — — — 5.6
length of inner margin 1.8 5.4 — — — — —
Clasper:
outer length 3.6 1.7 — — 8.9 — —
inner length 15.4 7.1 — — — —
base width 1.3 0.6 — — — — —
Caudal fin:
length of upper lobe 64.5 29.8 29.2 28.1 26.3 — 29.3
length of lower lobe 21.0 9.7 — — 8.5 — 1.1
depth of notch 5.0 2.3 — — — — —
subterminal caudal margin 6.3 2.9 — — — — —
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Madeira holotype (MMF 2691) and the Brazil
(MP 547), Gulf of Mexico, and Hawaii specimens.
Three of the holotype’s proportional dimensions
(preanal, pre-second dorsal, and precaudal length)
were 4.5-7.6%TL smaller than those of the Ha-
waii, Brazil (MP 547), and Gulf of Mexico spec-
imens. Allometric growth and/or possible taxi-
dermic alteration of the holotype may be factors
responsible for these discrepancies. Other vari-
ation from the holotype morphology involves the
alignment of the second dorsal origin just anterior
to the pelvic midbase. This was originally de-
scribed by Maul (1955) and is one of the three key
characters proposed by Compagno (1984a) to dis-
tinguish O. noronhai from O. ferox. The second
dorsal origin appears to be aligned over the poste-
rior third of the pelvic fin base in the Brazil
(MP547) and Gulf of Mexico specimens and is
aligned over the pelvic inner margin of the Ha-
waii specimen. The apparent variability of this
morphological feature diminishes its utility as an
identifying characteristic.

We also found an apparent error on page 3 in
Maul (1955) regarding head length: *‘Eye moderate,
almost 2.7 in snout, which is nearly 4 in head
(measured from snout tip to last gill-slit).” On
page 4 of Maul (1955), nine body measurements
(in millimeters) of the holotype are presented.

Assuming that the measurement snout tip to upper
lip in Maul (1955) refers to snout length, this length
divided into snout tip to last gill-slit length yields
a value of 4.8, whereas snout length divided into
snout tip to first gill-slit length yields 3.8. We
believe Maul (1955) mistakenly used the latter
measurement for head length in the above cited
text.

Another character proposed by Compagno
(1984a) to distinguish O. noronhai from O. ferox is
the presence of only a single row of intermediate
teeth on each side of the upper jaw. The holotype
and all other O. noronhai examined by Sadowsky
et al. (1984) and Branstetter and McEachran (1986)
concur with Compagno (1984a). The Hawaii
specimen, however, possesses two rows of upper
intermediate teeth on each side. Other dentitional
differences in the Hawaii specimen include the
presence of four rows of lower symphyseal teeth
and three rows of lower anterior teeth on each
side compared with two to three rows of lower
symphyseals and two rows of lower anteriors in
all other O. noronhai examined (Sadowsky et al.,
1984; Branstetter and McEachran, 1986). Rec-
ognizing that the third lower anterior tooth of the
Hawaii specimen might also be classified as a Ist
lateral tooth by other investigators, we attribute
the other dentitional differences to natural variation

Table 2. Tooth count and dental formula of Hawaiian Odontaspis noronhai with the revised count
of the Madeira holotype and data from three Brazil specimens (Sadowsky et al., 1984) and

one Gulf of Mexico specimen (Branstetter and McEachran, 1986).

Dental formula follows

Applegate (1965) where P=posterior, L=1Iateral, | =intermediate, A=anterior, and S=

symphyseal teeth.
specimen.

Posterior and lateral tooth counts were combined for the Hawaii

Tooth count

Specimen (upper/lower) Dental formula (upper/lower)

Hawaii, 36 P+ L-14 112 A2 S-1 S0 A2 I2 L+ P-13
(HUMZ 110959) 46 P+ L-16 1-0 A-3  S-4 S-4 A-3 10 L+ P-l6
Madeira, 38

(MMF 2691) 44

Brazil, 38 P-3 L-13 I-I A-3 S-0 S-0 A2 Il L-13 P-3

(MP 547) 42 P-3 L-13 1-0 A-2 S-3 S3 A2 10 L-13 P-3

Brazil, 40 P-4 L-13 I-1 A2 S-0 S0 A-2 Il L-13 P-4

(uncat.) 43 P-4 L-13 1-0 A-2 S3 S3 A2 10 L-13 P-3

Brazil, 43 P-4 L-13 1I-I A2 S-S0 A2 I L-13 P-6

(MM 250) 40 P-4 L-12 1-0 A-2 S22 S22 A2 10 L-12 P-4

Gulf of Mexico, 34 P-4 L-10 I-1 A2 S-0 S-0 A2 I-1 L-10 P-4

(TCWC 3922.1) 37 P+ L+ I+ A-16 S-2 S22 17-A +I1 +L +P
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between ocean populations and believe they do not
warrant separate taxonomic status for the Hawaii
specimen.

Despite variation in two diagnostic features, O.
noronhai is distinguishable from O. ferox by several
characters. Odontaspis noronhai has only one
cusplet on each side of a cusp, one to two rows of
upper intermediate teeth between anterior and
lateral rows, two to four rows of lower symphyseal
teeth on each side, and uniform chocolate brown
to dark reddish brown body coloration, without
spots.

Few aspects of the habits and ecology of O.
noronhai are known. Sadowsky et al. (1984) sug-
gested that the capture of the large Brazil spec-
imens, all from the same area and only during the
spring season, may reflect a migrational movement.
Observations of the Hawaii specimen at time of
capture indicate highly aggressive behavior; the
shark vigorously thrashed and snapped while at
the surface and on deck (D. Knottingham, pers.
comm.). Vertical distribution is extensive, rang-
ing from 60-120 m off Brazil (Sadowsky et al.,
1984) to 800-1,000 m off Madeira (Maul, 1955).
Atlantic captures of O. noronhai suggest this spe-
cies is a coastal inhabitant, although the Hawaii
specimen was caught over deep oceanic waters far
offshore. Interestingly, O. noronhai was not
reported among some 6,000 sharks captured during
an extensive longline fishing program conducted
throughout the central Pacific in 1952-1955
(Strasberg, 1958). Fishing depths surveyed ranged
from the surface to 150 m, which suggests that O.
noronhai probably inhabits deeper waters in the
central Pacific. The previously unknown occur-
rence of O. noronhai in the Pacific, coupled with
the capture of all known O. noronhai by com-
mercial fishing gear, underscores the important
contribution that fishermen can offer in furthering
our knowledge of rare and new species.
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