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Abstract. A humpback whale skull was discovered in the upper Middle Pleistocene sand bed of Inbamura, Chiba Prefecture. The morphological features of the skull are summarized as follows: the supraorbital process of the frontal is elongated laterally and its posterior margin is straight; the orbit is relatively
short considering the skull size; the squamosal is slender and protrudes anterolaterally at an obtuse angle;
the squamosal sulcus is not developed at the base of the zygomatic process; the dorsal shape of the supraoccipital is equilaterally triangular; the basioccipital and the basisphenoid are fused, forming a wide plane
on the ventral surface; the alisphenoid is not exposed in the temporal region. Based on these characteristics,
the specimen was identiﬁed as Megaptera novaeangliae (Borowski, 1781). This is the ﬁrst record of
M. novaeangliae in the western North Paciﬁc during Pleistocene time. No fossil has yet been described
systematically as M. novaeangliae from Pleistocene strata. Therefore, there is a strong possibility that the
new material is the oldest M. novaeangliae fossil in the world.
Key words: Megaptera novaeangliae, skull, alisphenoid, Kioroshi Formation, late Middle Pleistocene,
central Japan, North Paciﬁc

Introduction
Humpback whales are distributed in all oceans of
the world. The only living species is Megaptera novaeangliae (Borowski, 1781) that has been ﬂourishing
recently, but its phylogeny and the process of its evolution have not been sufﬁciently elucidated. The reasons are that well preserved humpback whale fossils
are scarce and M. novaeangliae itself has not been well
described.
A new specimen of the humpback whale was discovered in Chiba Prefecture, central Japan. The fossil
locality, a quarry of Otake, is situated in the northern
Shimousa Upland of the Boso Peninsula (Figure 1).
The fossil skull was found in the sand bed of the
Kioroshi Formation (middle-upper Pleistocene) by
students of Kogane Senior High School in May 1990.
Only the skull, missing the rostrum, was excavated by
students and Y. Mitani (Figure 2). Based on its morphological features, the fossil skull has been identiﬁed
as Megaptera novaeangliae (Borowski, 1781). This
specimen is the ﬁrst record of the humpback whale in
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the Pleistocene western North Paciﬁc, and it is clear
that M. novaeangliae can be traced back to the late
Middle Pleistocene.
Material and methods
The new material (CBM-PV662) was donated to the
Natural History Museum and Institute, Chiba, and is
housed in the Museum. CBM-PV662 was compared
with skeletal specimens and literature ﬁgures of living
and fossil baleen whales. Institutional abbreviations
are as follows: CBM, Natural History Museum and
Institute, Chiba; IPMM, Iwate Prefectural Museum;
NSMT, National Science Museum, Tokyo; TWM,
Taiji Whale Museum; YPM, Yamagata Prefectural
Museum.
Extant species are as follows: Balaena mysticetus,
one TWM specimen, Reeves and Leatherwood (1985,
ﬁg. 3); Balaenoptera acutorostrata, NSMT-M15941,
NSMT-M21263, YPM2154 (Nagasawa, 1992, pls. 1–2),
YPM3501, True (1904, pls. 22–26); B. bonaerensis,
YPM6755 (Nagasawa et al., 1998, pls. 1–6); B. omurai,
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Figure 1.

Geologic map around the fossil locality (arrow), Otake area, Inba-mura, Chiba Prefecture, central Japan.

Figure 2. Mode of occurrence of CBM-PV662, Megaptera
novaeangliae (Borowski, 1781), at the excavation site, Otake,
Inba-mura.

NSMT-M32505 (Wada et al., 2003, ﬁg. 1); B. edeni,
Junge (1950, pls. 1–3); B. brydei, NSMT-M3538, Junge
(1950, pls. 4–6); B. borealis, NSMT-M3536, one TWM
specimen, Gambell (1985a, ﬁgs. 4–5); B. physalus, one
NSMT specimen, True (1904, pls. 1–4), Gambell
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(1985b, ﬁgs. 5–7); B. musculus, Yochem and Leatherwood (1985, ﬁg. 7); Caperea marginata, Baker (1985,
ﬁgs. 3–4); Eschrichtius robustus, NSMT-M15940, one
TWM specimen, True (1904, pl. 47), Wolman (1985,
ﬁg. 2); Eubalaena glacialis, NSMT-M5153, one TWM
specimen, True (1904, pls. 42–43), Cummings (1985,
ﬁgs. 8–10); Megaptera novaeangliae, NSMT-M8457,
True (1904, pls. 29–33), Winn and Reichley (1985,
ﬁgs. 4–6).
Neogene species are as follows: Burtinopsis similis,
Van Beneden (1882, pls. 87–96); B. minutus, Van
Beneden (1882, pls. 97–102); Burtinopsis sp.,
IPMM40063 (Oishi et al., 1985, pl. 3); Megaptera afﬁnis, Van Beneden (1882, pls. 40–48); M. miocaena,
Kellogg (1922, pls. 1–4); M. hubachi, Dathe (1983,
ﬁgs. 1–4, pls. 1–3).
Geological setting
Stratigraphy.—The upper Plio-Pleistocene marine
strata, which ascend in order from the Kazusa to
the Shimousa Groups, are widely distributed from the
central to northern areas of the Boso Peninsula. The
Shimousa Group is divided into the following formations; the Jizodo, the Yabu, the Kamiizumi, the
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Figure 3.
Inba-mura.

Columnar section of the fossil locality of Otake,

Kiyokawa, the Yokota, the Kioroshi, the Anesaki
Formations and the Joso Clay in ascending order
(Tokuhashi and Endo, 1984). In the fossil locality
area, the upper Shimousa Group (Kamiiwahashi
Formation, Kioroshi Formation and Joso Clay), and
the Musashino-Tachikawa Loam are distributed in ascending order (Figure 1). The Kamiiwahashi Formation is unconformable with the Kioroshi Formation
(Shimousa Daichi Research Group, 1984), and is correlated to the Kiyokawa Formation (Nakazato, 1993).
The Yokota and the Anesaki Formations are absent in
this area. The Kioroshi Formation, which yielded the
new fossil whale skull, is regarded as sediments of the
latest interglacial stage (Kikuchi, 1974). Thus, this
formation has buried valleys in its basal part. The
Kioroshi Formation is divided into a lower part with a
scoriaceous tephra (Black Ash) and an upper part
with a pumiceous tephra (Aritama Pumice) (Shimousa
Daichi Research Group, 1984). CBM-PV662 was
found in the lower part of the Kioroshi Formation.
Occurrence.—The fossil locality, a quarry of Otake,
is composed of the Kioroshi Formation (over 14 m
thick), the Joso Clay (0.6 m thick) and the Musashino-
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Tachikawa Loam (over 1 m thick) in ascending order
(Figure 3). The bottom of the lower part of the
Kioroshi Formation at the site is also regarded as
buried valley sediments, and is composed of a ﬁne- to
medium-grained sand bed (over 2 m thick) and a mud
bed (ca. 0.8 m thick) in ascending order. These sediments are overlain by a massive muddy ﬁne-grained
sand bed (4 m thick) with abundant mollusks and the
Black Ash (5–15 cm thick). The fossil skull was obtained from 1 to 1.4 m below the Black Ash. The skull
missing the rostrum was laid parallel with the bedding
and its dorsal was turned upward (Figure 2). The upper part of the Kioroshi Formation at the site is composed mainly of a parallel-laminated medium-grained
sand bed (ca. 7.5 m thick) with the Aritama Pumice
(0.8 m thick).
Age.—The lowermost part of the Joso Clay often
interleaves with distinct tephras (KlP-6 and KlP-8).
Their ﬁssion-track ages are dated as 128 G 11 ka (KlP6) and 132 G 10 ka (KlP-8) (Machida and Suzuki,
1971). Another tephra (TAu-12) was found in the
lower part of the Kioroshi Formation in the southern
Shimousa Upland (Machida et al., 1974; Sugihara et al.,
1978). Its ﬁssion-track age is dated as 143 G 11 ka or
147 G 9 ka (Machida, 1977). Accordingly, the age
range of the Kioroshi Formation is estimated to be
from 125 to 150 ka. The new specimen (CBM-PV662)
was discovered in the lower part of this formation.
Therefore, its age can be ascribed to the latest Middle
Pleistocene time.
Systematic description
Class Mammalia Linnaeus, 1758
Order Cetacea Brisson, 1762
Suborder Mysticeti Flower, 1864
Family Balaenopteridae Gray, 1864
Subfamily Megapterinae Gray, 1864
Genus Megaptera Gray, 1846
Type species.—Megaptera longimana Gray, 1846
[¼ Balaena novaeangliae Borowski, 1781]
Emended diagnosis.—Supraorbital process of frontal elongated laterally with short orbit, both posterior
margins of frontals straight transversely; squamosal
slender, zygomatic protrudent anterolaterally, squamosal sulcus not developed; alisphenoid not exposed
between parietal and pterygoid in temporal region.
Remarks.—Osteological description of Muller
(1954) shows a large exposure of the alisphenoid in
the temporal region in M. novaeangliae. But on the
basis of reexamination of Muller’s Megaptera speci-
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men, Oishi (1999) argues that Muller (1954) has
mistaken the alisphenoid for the pterygoid (Muller,
1954, ﬁg. 2, g, table 2, description, p. 285). Therefore,
it is plausible that the alisphenoid is not visible in M.
novaeangliae.
Megaptera novaeangliae (Borowski, 1781)
Figures 4, 5

Types.—None in existence (Hershkovitz, 1966).
Diagnosis.—‘‘Skull very broad; rostrum obtuse,
sides slightly convex. Outer margin of intermaxillae
(¼ premaxillae) sinuous. Nasals narrow, the anterior
free margin acutely pointed. Orbital process (¼ supraorbital process) of frontal triangular, very broad
transversely; orbital margin narrow, oblique, the posterior angle (¼ postorbital process) extending out

much farther than the anterior (¼ antorbital process).
Occiput (¼ supraoccipital) narrow anteriorly. Coronoid process of mandible low. (True, 1904, p. 299). ’’ ;
no squamosal sulcus at the base of zygomatic process
(Oishi, 1999); no exposure of alisphenoid in temporal
region (Ridewood, 1922; Oishi, 1999).
Referred material and depository.—CBM-PV662,
incomplete skull; deposited in the Natural History
Museum and Institute, Chiba; collected by students of
Kogane Senior High School and Y. Mitani in May
1990; mentioned by Nagasawa and Mitani (1999).
Locality.—A quarry of Otake in Inba-mura, Chiba
Prefecture, Japan.
Horizon and age.—1 to 1.4 m below the Black Ash
in the lower part of the Kioroshi Formation, latest
Middle Pleistocene.
Preservation.—CBM-PV662 (Figures 4, 5) is an incomplete skull lacking the bones of the rostrum, the

Figure 4. Drawings of the skull of CBM-PV662, Megaptera novaeangliae (Borowski, 1781). A, dorsal view; B, ventral view; C, left
anterolateral view without supraorbital processes of frontals. Hatched areas indicate broken parts. Abbreviations: aop, antorbital process
of frontal; bcr, basioccipital crest; Boc, basioccipital; Bsp, basisphenoid; eam, external auditory meatus; Eoc, exoccipital; fm, foramen
magnum; Fr, frontal; glf, glenoid fossa; jn, jugular notch; occ, occipital condyle; opc, optic canal; pgl, postglenoid process; pop, postorbital
process of frontal; Pa, parietal; Psp, presphenoid; Pt, pterygoid; ptf, pterygoid fossa; Soc, supraoccipital; sop, supraorbital process of frontal; Sq, squamosal; zyp, zygomatic process of squamosal. Scale bar equals 30 cm.
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Figure 5. CBM-PV662, skull of Megaptera novaeangliae (Borowski, 1781), from the Kioroshi Formation of Otake, Inba-mura,
Chiba Prefecture. A, dorsal view; B, anterior view without supraorbital processes of frontals; C, posterior view without supraorbital processes of frontals; D, ventral view; E, left lateral view without supraorbital processes of frontals; F, right lateral view without supraorbital
processes of frontals. Scale bar equals 30 cm.
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Table 1.

Measurements (in cm) of CBM-PV662.

lacrimals, the jugals, anterior parts of the frontals,
both anterior parts of the zygomatic processes, the
vomer, the palatines, ventral parts of the pterygoids,
the tympanic bullae, and the periotics. The ventral
surface is worn, but the outlines of the remaining elements are identiﬁable. The skull is slightly compressed
dorsoventrally by the sedimentation. Owing to that,
there is a transversal crack along the intersphenoidal
suture in the ventral region. Measurements are shown
in Table 1.
Frontal.—The supraorbital process of the frontal
is elongated laterally. The orbital margin is slightly
concave, and the postorbital process projects more
laterally than the antorbital process. The length of the
orbit is short considering the skull size. The optic
groove on the ventral surface of the supraorbital process is isosceles triangle-shaped. The posterior margin
of the frontal is not curved and both their posterior
margins are lined up straight.
Parietal.—The parietal occupies the anterior region
of the temporal fossa. The parietal is sutured with the
squamosal at the posterior and with the supraoccipital
at the dorsal margin. The dorsal margin of the temporal fossa is sharp-edged.
Squamosal.—The squamosal is slender and the
zygomatic process protrudes anterolaterally at an obtuse angle. The turning at the base of the anterior
margin of the zygomatic process shows an angle of ca.
130 degrees. At the base of the zygomatic process, the
squamosal sulcus is not developed and this region is
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smooth (Figure 4, C). The glenoid fossa is narrow and
shallow on the ventral surface of the squamosal. Both
of the falciform processes of the squamosals are
missing. Therefore, the foramina pseudoovale are not
visible in the anteromedial corners of the glenoid
fossae. The postglenoid process, which is partly broken, weakly projects posteriorly. The external auditory meatus is laid posterior to the glenoid fossa. The
articular groove for the posterior process of the periotic runs along the immediate posterior to the external
auditory meatus. The squamosal is sutured with the
exoccipital in this articular groove.
Occipital.—In dorsal view, the supraoccipital is
equilateral triangle-shaped. The foramen magnum is a
large subtrapezoidal opening in shape. The occipital
condyle is worn. As both the basioccipital crests are
relatively separate from each other, the basioccipital
shows a wide plane. The basioccipital is fused with the
basisphenoid and the suture between them is obliterated. The visible basisphenoid on the ventral surface is also a wide plane. Therefore, the basal region
composed of the basioccipital and the basisphenoid
forms a large plane. The narrow groove of the jugular
notch runs along the lateral of the basioccipital crest.
The paroccipital process of the exoccipital is relatively
small.
Sphenoid.—As the palatines and the vomer are
missing, the presphenoid and the basisphenoid are
visible. The ventral surface of the presphenoid is broken off. The intersphenoidal suture is rifted as a large
crack. The basisphenoid and the basioccipital are intimately fused as mentioned above. In the temporal
region, the alisphenoid is not exposed between the
parietal and the pterygoid (Figure 4, C). The orbitosphenoid is not visible in the optic canal.
Pterygoid.—As both the inferior laminae with
hamular processes of the pterygoids are broken off,
the pterygoid fossae are visible as egg-shaped large
cavities. The medial lamina of the pterygoid is lined
up with the basioccipital crest.
Comparisons
Extant species.—Recent Mysticeti consists of four
families: Neobalaenidae, Balaenidae, Eschrichtiidae
and Balaenopteridae (Barnes et al., 1985; Rice, 1998;
Fordyce and Muizon, 2001).
The Neobalaenidae, having the only species Caperea marginata, shows the most distinct features in
the Mysticeti, being different from CBM-PV662, as
follows: the supraoccipital is isosceles triangle-shaped;
the frontal and the squamosal are less developed laterally and both the frontals are analogous to the wings
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of a jet plane; the squamosal is noticeably broad with
weakened zygomatic process. The Balaenidae also has
different features from CBM-PV662. For example,
the frontal and the squamosal are slender and more
developed laterally; the zygomatic process of the
squamosal projects anterolaterally at a larger obtuse
angle. The Eschrichtiidae, having the only species Eschrichtius robustus, is slightly similar to Balaenoptera,
but has also separate features from CBM-PV662. For
example, both the frontal and the squamosal of the
Eschrichtiidae are less developed laterally, and the
posterior margin of the frontal is remarkably wavy.
The Balaenopteridae is composed of Balaenoptera
and Megaptera. Megaptera has only the extant species
M. novaeangliae. Recently extant Balaenoptera has
been reclassiﬁed into eight species including one new
species by analyses of external morphology, osteology
and mitochodrial data (Wada et al., 2003). These are
as follows: B. acutorostrata, B. bonaerensis, B. omurai,
B. edeni, B. brydei, B. borealis, B. physalus, and B.
musculus. There are evident differences between Balaenoptera and Megaptera, and besides CBM-PV662 is
similar to M. novaeangliae. Balaenoptera species are
distinguished from CBM-PV662 and M. novaeangliae
by the following characteristics: the frontal is smaller
and less developed laterally; both posterior margins of
the frontals are not straight transversely; the orbit of
the frontal is relatively longer; the squamosal is not
slender; the zygomatic process of the squamosal protrudes more anteriorly; the squamosal sulcus is developed at the base of the zygomatic process (Miller,
1924; Oishi, 1999), but the squamosal sulcus does
not occur in M. novaeangliae (Oishi, 1999); the alisphenoid is commonly exposed like a small patch
between the parietal and the pterygoid around the
subtemporal fossa, but the alisphenoid does not
appear in M. novaeangliae (Ridewood, 1922; Oishi,
1999). Even in the foetal M. novaeangliae, the
alisphenoid is not visible in the temporal region
(Ridewood, 1922).
As a result, CBM-PV662 is the most conformable
with M. novaeangliae among the extant mysticete
species.
Neogene species.—There are four Megaptera species which have been described from the Neogene
strata. These are as follows: M. expansa Cope, 1868
(cervical, thoracic and lumbar vertebrae); M. afﬁnis
Van Beneden, 1880 (a mandible, tympanic bullae and
vertebrae); M. miocaena Kellogg, 1922 (a partial skull
with tympanic bullae and periotics) and M. hubachi
Dathe, 1983 (a moderately complete skull with associated elements). But it may be necessary to consider
whether or not these species actually belong to the
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genus Megaptera with a thorough diagnostic examination of the genus Megaptera.
The type locality of M. expansa has not been described, but numerous vertebrae are presumed to be
from the Upper Miocene of Maryland (Kellogg, 1968).
Since M. expansa is based on a vertebral specimen,
this species has been judged to be lacking in sufﬁcient
diagnostic characteristics (Kellogg, 1968). M. afﬁnis
is from the Pliocene of Belgium. Another species,
Megapteropsis robusta Van Beneden, 1872, is regarded by Van Beneden as a synonym of M. afﬁnis
(Van Beneden, 1880, 1882). Deméré (1986) indicates
that the mandible of M. afﬁnis closely resembles that
of extant Eschrichtius robustus. Consequently, there
is a high possibility that M. afﬁnis has mixed with
some materials of variant taxa. Since M. expansa and
M. afﬁnis are defective as mentioned above, we have
excluded these two species from our comparisons with
CBM-PV662.
The other Neogene species related to CBM-PV662
are M. miocanea and M. hubachi. M. miocaena is from
the Upper Miocene (Barnes, 1977) of California. This
species is distinguished from CBM-PV662 and the living humpback whale by the following features: the
frontal is narrower anteroposteriorly and less developed laterally; the orbit is longer; the supraoccipital is
isosceles triangle-shaped; the basioccipital region is
narrower. M. hubachi is from the Lower Pliocene of
Coquimbo, Chile. This species is also distinguished
from CBM-PV662 and the living humpback whale by
the following features: the body size is remarkably
smaller (body length, ca. 6 m); the frontal is also narrower anteroposteriorly and less developed laterally;
the orbit is longer. Hence, CBM-PV662 is different
from these species.
In addition to these, two related Neogene species
belonging to the Balaenopteridae have been described
as Burtinopsis similis Van Beneden, 1872 and Burtinopsis minutus Van Beneden, 1880 from the Pliocene
of Belgium. Both materials are composed of mandibles, tympanic bullae and vertebrae. Kellogg (1922)
regarded Burtinopsis and Megapteropsis as being synonyms for Megaptera. In accordance with this opinion,
Dathe (1983) changed Van Beneden’s names to
Megaptera similis, Megaptera minuta [sic], and Megaptera robusta (¼ M. afﬁnis). Afterward, different
taxonomical views of the genus Burtinopsis were proposed. Deméré (1986) identiﬁes Burtinopsis as Balaenoptera on the basis of the characteristics of the mandibles, and changed Van Beneden’s names to
Balaenoptera similis and Balaenoptera minutis [sic].
Oishi and Hasegawa (1995a) accepted the genus Burtinopsis on the basis of the characteristics of the tym-
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panic bullae. Thus, opinions are divided among taxonomists on this subject. In this connection, Oishi and
Hasegawa (1995a) assigned IPMM40063 as Burtinopsis species. IPMM40063, an almost complete skeleton from the Early Pliocene of Iwate (Oishi et al.,
1985), is much smaller and its skull is relatively similar
to that of Balaenoptera. Therefore, we have excepted
Burtionpsis from our comparisons with CBM-PV662.
There is an additional piece of evidence for the
identity of the taxon of CBM-PV662. CBM-PV662
has no earbone, however, we veriﬁed that a tympanoperiotic bone from a living humpback whale (one
CBM specimen) ﬁts the articular groove and the
pterygoid fossa of CBM-PV662 perfectly. The tympanic bulla of M. novaeangliae is different from that
of the other living mysticete species (Oishi and
Hasegawa, 1995a). The squamosal of M. novaeangliae
is different from that of the other living mysticete
species based on our observation and the above comparisons on mysticete squamosals. Therefore, the articulation of the periotic of M. novaeangliae with the
squamosal is presumed to be also different from that
of the other living mysticete species, and the fact that
a periotic of M. novaeangliae ﬁts CBM-PV662 can be
explained quite naturally as both materials belonging
to the same species.
In summary, almost all the features of CBM-PV662
are consistent with the extant humpback whale, and
no Neogene species conform with CBM-PV662. As a
result, CBM-PV662 can be identiﬁed as Megaptera
novaeangliae (Borowski, 1781).
Body length.—The greatest breadth of the frontals
of CBM-PV662 measures 142.5 cm (Table 1). Tomilin
(1957) examines the relationship between the skull
size and the body length of the humpback whales. His
study indicates that the greatest breadth of the frontals is ca. 85–93% of the greatest breadth of the squamosals, and the greatest breadth of the squamosals is
ca. 57–67% of the skull length, while the skull length
is ca. 29–31% of the body length. Besides, the skull
length rate of the body length in the humpback whales
increases as ca. 22–30% with aging (Tomilin, 1957;
True, 1904), because the skull of the humpback
whales grows more rapidly in length than in breadth
(Tomilin, 1957; Winn and Reichely, 1985).
The skull size and the condition of the cranial sutures of CBM-PV662 suggest that CBM-PV662 is an
adult individual. On the basis of the above data (True,
1904; Tomilin, 1957; Winn and Reichely, 1985) and
the assumption of CBM-PV662 as an adult, we evaluate that the greatest breadth of the frontals as ca. 90%
of the greatest breadth of the squamosals, the greatest
breadth of the squamosals as ca. 60% of the skull
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length, and the skull length as ca. 30% of the body
length. Owing to these proportions, the body length of
CBM-PV662 is estimated to be ca. 9 m.
Concluding remarks
CBM-PV662 is a rare specimen that can be traced
back to Pleistocene time. In comparison, the living
gray whale, Eschrichtius robustus, is dated back to the
Middle Pleistocene (no more than 0.5 Ma; Barnes and
McLeod, 1984). CBM-PV662 is the ﬁrst Middle Pleistocene record of M. novaeangliae in the western North
Paciﬁc. Moreover, there is a signiﬁcant possibility that
CBM-PV662 is the oldest fossil of the species M. novaeangliae in the world, because there have been no
publications regarding Pleistocene M. novaeangliae to
date.
Living humpback whales are distinctive from the
other balaenopterids in their external appearance. For
exsample, Megaptera has a head studded with tubercles and a noticeably elongated pectoral ﬁn. This
suggests that Megaptera is derived from Balaenoptera
in the early evolutionary process of the Balaenopteridae. Megaptera miocaena, the earliest species of the
humpback whale, is from the Upper Miocene of California (Barnes, 1977). The Japanese oldest humpback
whale fossil is also from the Upper Miocene (Kato,
1979; Oishi and Sato, 1991). Furthermore, the supposed ancestor of balaenopterids, including Balaenoptera and Megaptera, is the cetotheres (Cetotheriidae) (Barnes, et al., 1985; Fordyce and Muizon,
2001). From this information, it can be inferred that
Megaptera had diverged from the Balaenoptera lineage before the Late Miocene, probably in the Middle
Miocene, and this taxon has had a wide range in the
North Paciﬁc since Late Miocene time. However, it is
problematic to discuss the phylogeny of Megaptera
and the evolutionary process which gave rise to it,
because fossil humpback whales are rare.
The Japanese Islands are representative fossil localities of cetaceans in the western North Paciﬁc.
Therefore, this area is vital for the comparisons of the
fossil cetacean assemblages between the eastern and
western North Paciﬁc. Lists of the Japanese fossil
cetaceans have been reported (Kimura, 1992; Oishi
and Hasegawa, 1995b). According to these references
and Nagasawa (1999), there are six fossil records assigned as Megaptera, even though the species is unidentiﬁable. These materials are as follows: tympanic
bullae, vertebrae and ribs from the Upper Miocene of
Iwaki, Aomori (Oishi and Sato, 1991); a skull from the
Upper Miocene of Yashima, Akita (Kato, 1979);
mandibles from the Lower Pliocene of Mamurogawa,
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Yamagata (Nagasawa, 1999); a tympanic bulla from
the Lower Pliocene of Sendai, Miyagi (Oishi and Sato,
1991); tympanic bullae from the Lower Pliocene of
Choshi, Chiba (Oishi and Hasegawa, 1995a); vertebrae from the Holocene of Yokohama, Kanagawa
(Hasegawa and Matsushima, 1968). Japanese fossils
indicate that the humpback whales have been living in
the western North Paciﬁc since the Late Miocene, and
the CBM-PV662 specimen is a supporting piece of
evidence that the species M. novaeangliae has existed
since the latest Middle Pleistocene.
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