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Abstract

The ginkgo-toothed beaked whale (Mesoplodon 
ginkgodens) is one of the least-known cetaceans in 
the world, with a formerly recognised distribution 
that included temperate, subtropical, and tropical 
waters in the North and South Pacific and Indian 
Oceans. We report an additional specimen of this 
species, which also represents the northernmost-
known specimen—an adult male found dead, 
stranded on the coast of Hokkaido, northernmost 
Japan.
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Introduction

The ginkgo-toothed beaked whale (Mesoplodon 
ginkgodens) was described from an adult male 
that had stranded on 22 September 1957 at Oiso 
Beach (35.3° N, 139.3° E), Kanagawa, Japan 
(Nishiwaki & Kamiya, 1958). This whale takes its 
name from the shape of the male’s teeth, which 
resemble those of the leaf of the ginkgo tree 
(Ginkgo biloba). At about 10 cm in width, these 
paired teeth are the widest known for any beaked 
whale species, occur on the lower jaw towards 
the middle of the beak, and erupt only in mature 
males (Mead, 1989).

To date, 95 individuals of this species from 88 
separate stranding events have been identified 
(Wojtek Bachara, unpub. stranding database). The 
data have been collected from Japan, southern 

China, Taiwan, the Philippines, and New Zealand. 
Because of the condition of the usage of data, the 
raw data cannot be disclosed, but the co-authors 
confirmed that all records are reliable.

In Japan, 30 stranding events have been 
reported between 1935 and 2021, involving 31 
individual whales for this species (Ishikawa 
et al., 2013, 2014, 2015, 2016, 2017, 2018, 2019; 
Ishikawa, 2021; Table  1). Among these, RO-18 
(Table 1) was discovered before the description 
of this species, and its skull was preserved at the 
National Museum of Nature and Science Tokyo as 
an unidentified Mesoplodon sp. Subsequently, it 
was reappraised in 1998 and confirmed to be that 
of a ginkgo-toothed beaked whale.

Herein, we report an additional specimen 
from waters off Hokkaido: a 477-cm adult male 
from Yakumo, southern Hokkaido, reported on 
4 February 2022. It represents the 31st stranding 
event and 32nd individual in Japan, as well as the 
most northernmost known record of this species.

Methods

Study Site and Data Collection
The Stranding Network Hokkaido (2022), a 
nonprofit organisation that has researched 
stranded cetaceans on Hokkaido since 2007, was 
first notified of this specimen that was found 
stranded on the coast of Otoshibe, Yakumo, 
Hokkaido, Japan (42.19252° N, 140.42824° E) 
at around 0845 h on 4 February 2022 (Figure 1). 
A fisher walking along the beach found a dead 
individual floating in the surf. He informed the 
Yakumo Town Office via the Otoshibe Fishery 
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Table 1. Reported strandings of ginkgo-toothed beaked whales (Mesoplodon ginkgodens) from Japan. BL = body length (m); 
U = unknown.

No. Date BL Sex Condition Prefecture Source

RO-018 6 Jan. 1935 U U U Miyazaki Ishikawa et al., 2013

RO-017 22 Sept. 1957 4.72 M U Kanagawa Ishikawa et al., 2013

RO-021 13 March 1968 U U U Chiba Ishikawa et al., 2013

RO-019 23 Aug. 1968 4.70 M Strand Kanagawa Ishikawa et al., 2013

RO-020 28 July 1971 4.77 M U Shizuoka Ishikawa et al., 2013

RO-249 19 Sept. 1974 4.95 M Strand Chiba Ishikawa et al., 2013

RO-309 20 July 1982 U M Strand Okinawa Ishikawa et al., 2013

RO-067 3 Aug. 1982 5.28 F Strand Chiba Ishikawa et al., 2013

DO-188 21 July 1987 4.75 U Stray Okinawa Ishikawa et al., 2013

O-094 3 Sept. 1989 4.80 F Bycatch Shizuoka Ishikawa et al., 2013

O-137 23 March 1991 4.87 F Strand Kanagawa Ishikawa et al., 2013

O-283 2 Dec. 1994 5.10 M Strand Chiba Ishikawa et al., 2013

O-949 8 March 2001 3.12 F Strand Kanagawa Ishikawa et al., 2013

O-1131 20 March 2002 4.94 F Strand Ibaraki Ishikawa et al., 2013

O-2426 10 Aug. 2008 4.675 M Strand Shizuoka Ishikawa et al., 2013

O-2491 Aug. 2008 4.10 M Strand Okinawa Ishikawa et al., 2013

O-2971 9 Sept. 2010 4.70 U Strand Kagoshima Ishikawa et al., 2013

O-3458 1 Nov. 2011 4.90 F Strand Miyazaki Ishikawa et al., 2013

O-3712 5 Sept. 2012 4.70 M Strand Tokushima Ishikawa et al., 2013

O-3789 17 Nov. 2012 4.46 M Strand Kumamoto Ishikawa et al., 2013

O-4303 22 Nov. 2014 5.15 F Strand Tokyo Ishikawa et al., 2015

O-5035 30 Sept. 2016 5.10 F Strand Nagasaki Ishikawa et al., 2017

O-4825 16 Oct. 2016 4.60 M Strand Shizuoka Ishikawa et al., 2017

O-6059 7 Aug. 2017 4.47
4.56

M
F

Strand Kagoshima Ishikawa et al., 2018*

O-5309 24 May 2018 4.65 F Strand Kagoshima Ishikawa et al., 2019

O-6070 4 June 2018 4.80 U Strand Kagoshima Ishikawa et al., 2019

O-5342 17 July 2018 4.58 M Strand Shizuoka Ishikawa et al., 2019

O-5550 30 May 2019 U M Strand Chiba Ishikawa et al., 2019

O-6336 16 Aug. 2021 4.8 F Strand Chiba Ishikawa, 2021

DO-466 22 March 2021 5.19 M Strand Ibaraki Ishikawa, 2022

*Identified by the author (WB) from photos. Molecular (DNA) confirmation not conducted.

Cooperative Association, and, at 1024 h, the 
Stranding Network Hokkaido was notified 
(Occurrence ID: SNH22005). The whale was 
recovered at 1300  h and then was delivered to 
the Hakodate Research Centre for Fisheries 

and Oceans at 1500 h (Figure 2) where external 
measurements and photographs were taken 
immediately. A necropsy was performed on 
5 February 2022. Muscle tissue was collected for 
genetic analysis.
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Figure 1. The ginkgo-toothed beaked whale (Mesoplodon ginkgodens) when first discovered, 4 February 2022 (Photo courtesy 
of Yakumo Town staff)

Figure 2. Left side full-body photo of the specimen reported in this study, 4 February 2022 (Photo provided by authors)
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Genetic Analysis
A 15 mg of muscle sample was placed in a 
1.5 mL microcentrifuge  tube  containing  180  μL 
of ATL buffer and 20 μL of proteinase K (20 mg/
mL). After incubating overnight at 56°C, total 
genomic DNA was extracted using a DNeasy 
Blood & Tissue Kit (QIAGEN, Hilden, Germany) 
following manufacturer instructions.

The mitochondrial (mt) DNA control region 
was amplified using PCR primers CRL (5’- 
C A A C A C C C A A A G C T G G A AT T C T- 3 ’ ; 
Kitamura et al., 2013) and CRH2 (5’- 
TAGACATTTTCAGTGTCTTGC-3’; Yamada 
et  al.,  2019).  PCR  consisted  of  20  μL  reactions 
containing 0.5 μL of total DNA, 1 × PCR buffer, 
0.2 mM dNTP mixture, 0.2 μM of each primer, and 
0.375 units TaKaRa Ex Taq (TaKaRa Bio, Kusatsu, 
Shiga, Japan). PCR involved pre-cycling at 94°C 
for 5 min, followed by 35 cycles of 30 s at 94°C, 
45 s at 54°C, 45 s at 72°C, and 72°C for 10 min 
as a post-extension. PCR products were purified 
by NucleoSpin Gel and PCR Clean-up (Macherey-
Nagel, Allentown, PA, USA), and then sequenced 
using an Applied Biosystems 3130 (Thermo Fisher 
Scientific, Waltham, MA, USA) with Big Dye 
Terminator, Version 3.1, Cycle Sequencing Kit 
(Thermo Fisher Scientific) at Frontier Science 
Research Center, University of Miyazaki. Primer 
CRH (5’-CCATCGAGA TGTCTTATTTAAG-3’; 
Kitamura et al., 2013) was also used as an internal 
sequencing primer.

Alignment of sequence data and phylogenetic 
analysis were performed using MEGA7 (Kumar 

et al., 2016) and MEGA11 (Tamura et al., 2021). 
A sequence similarity search was conducted by 
BLAST (Altschul et al., 1990) using the National 
Center for Biotechnology Information with INSD 
(International Nucleotide Sequence Database). A 
neighbour-joining (NJ) tree (Saitou & Nei, 1987) 
was constructed with genetic distances using the 
Tamura and Nei method (Tamura & Nei, 1993) 
and 424 bp of mtDNA control region sequences. 
Reference sequences of Mesoplodon spp. and 
Ziphius cavirostris (KC776696) from the INSD 
were used as outgroups (Table 2). Bootstrap 
analysis (Felsenstein, 1985) was performed using 
1,000 replicates.

Results

External Appearance
The body length of the initially unidentified 
cadaver was 477 cm, and it was at a Code 3 
(early) stage of decomposition. Dorsal body 
surfaces had numerous cookiecutter shark 
(Isistius brasiliensis) bites. Consistent with the 
description of Kim et al. (2019) for the ginkgo-
toothed beaked whale, the body was dark grey, 
excepting the white beak; the ventral head 
surface had a pair of v-shaped grooves; the small 
dorsal fin was hooked and its tip positioned at 
a distance of 67% of the body length from the 
beak tip; the beak was short and stout; the melon 
had a slight bulge, sloping fairly steeply from the 
beak; and the mouthline curved sharply upward 
about midway from the tip to a single pair of 

Table 2. Beaked whale reference molecular sequences used in this study 

Species INSD no. Source

Mesoplodon bidens AY579507 Dalebout et al., 2004

Mesoplodon bowdoini AY579509 Dalebout et al., 2004

M. bowdoini AY579510 Dalebout et al., 2004

M. bowdoini HQ400629 Otley et al., 2012

Mesoplodon carlhubbsi AB572009 Kitamura et al., 2013

M. carlhubbsi AB572010 Kitamura et al., 2013

M. carlhubbsi AY579511 Dalebout et al., 2004

Mesoplodon densirostris AB610396 Kitamura et al., 2013

M. densirostris KF032860 Morin et al., 2012

M. densirostris KF032862 Morin et al., 2012

M. densirostris KF032872 Morin et al., 2012

M. densirostris KF032873 Morin et al., 2012

Mesoplodon eueu OK326893 Carroll et al., 2021

Mesoplodon europaeus AY579516 Dalebout et al., 2004
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M. europaeus KC776691 Morin et al., 2012

M. europaeus KC776694 Morin et al., 2012

Mesoplodon ginkgodens AY579517 Dalebout et al., 2004

M. ginkgodens AY579518 Dalebout et al., 2004

M. ginkgodens KF027302 Dalebout et al., 2014

M. ginkgodens KF027303 Dalebout et al., 2014

M. ginkgodens KF027304 Dalebout et al., 2014

M. ginkgodens KF027305 Dalebout et al., 2014

M. ginkgodens KR534596 Yao et al., 2016

M. ginkgodens MH019963 Kim et al., 2019

Mesoplodon grayi KJ767597 Thompson et al., 2015 (direct submission)

M. grayi KJ767600 Thompson et al., 2015 (direct submission)

M. grayi KJ767618 Thompson et al., 2015 (direct submission)

M. grayi KJ767621 Thompson et al., 2015 (direct submission)

Mesoplodon hectori AY028313 Gales et al., 2002

M. hectori AY228108 Cappozzo et al., 2005

M. hectori AY579521 Dalebout et al., 2004

Mesoplodon hotaula JX470545 Dalebout et al., 2007

M. hotaula KF027298 Dalebout et al., 2014

M. hotaula KF027300 Dalebout et al., 2014

Mesoplodon layardii AY579523 Dalebout et al., 2004

M. layardii HQ400639 Otley et al., 2012

M. layardii HQ400642 Otley et al., 2012

Mesoplodon mirus AY579525 Dalebout et al., 2004

M. mirus U70465 Henshaw et al., 1997

Mesoplodon perrini AF441258 van Helden et al., 2002

Mesoplodon peruvianus AF492413 van Helden et al., 2002

M. peruvianus AY579526 Dalebout et al., 2004

Mesoplodon stejnegeri AB610399 Kitamura et al., 2013

M. stejnegeri AY579527 Dalebout et al., 2004

M. stejnegeri AY579528 Dalebout et al., 2004

Mesoplodon traversii AF439992 van Helden et al., 2002

M. traversii JX901028 Thompson et al., 2012

Indopacetus pacificus LC584181 Kobayashi et al., 2021

Ziphius cavirostris KC776696 Morin et al., 2012

small teeth (Figure  3). External measurements 
are defined in Table S1 and reported in Figure 4 
(the supplementary table for this article can 
be found on the Aquatic Mammals website). 
Because moving the whale was difficult, body 
circumference (measurements 19 to 24; Figure 4) 
was calculated by doubling values for the left side 
of the body.

Genetic Analysis
An 892 bp sequence was obtained, including 
the full 870 bp length of the mtDNA control 
region. A BLAST search for this sequence 
revealed a close match (99.1%) with sequences 
of M. ginkgodens (from Taiwan: KR534596; 
Yao et al., 2016). Additionally, this individual 
had an identical sequence to the holotype of 
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Figure 3. Head of ginkgo-toothed beaked whale, with white rostral tip and paired protruding teeth, 4 February 2022 (Photo 
provided by authors)

M. ginkgodens for which only a short sequence 
of 223 bp is available (from Kanagawa, Japan: 
AY579518; Dalebout et  al., 2004). In the NJ 
tree (Figure 5), the specimen was positioned 
in the monophyletic M. ginkgodens clade with 
high bootstrap values, and with an identical 
sequence to an individual from Jeju Island, 
Korea (Kim et al., 2019).

Discussion

From the results, the distribution of this species is 
considered to be wider than previously indicated. 
Subsequent to its original description by Nishiwaki 
& Kamiya (1958) from Japan, this species has been 
reported widely. Moore & Gilmore (1965) reported 
an adult female washed ashore in San  Diego 
County, California. A skull found in Malaysia in 
1954 was attributed to this species by Mead (1989). 
Two females originally identified as Andrews’ 
beaked whales (Tidemann, 1980) from New South 
Wales, Australia, were subsequently reidentified 
as ginkgo-toothed beaked whales (Mead, 1989); 
Dixon & Frigo (1994) also attributed a skull found 
in Victoria, Australia, to this species. A juvenile 
male found at Genovesa Island, Galápagos Islands, 
in 1970 (Palacios, 1996); a 208-cm female calf 

presumed to be this species from Thailand 
(Chantrapornsyl et al., 1996); a male tooth found 
before 1978 in the Maldives (Anderson et  al., 
1999); and two males stranded in New Zealand 
(Dalebout et al., 2014) have also all been attributed 
to this species. Three tropical records include 
one from the Federated States of Micronesia 
(Dalebout et al., 2008) and two from the Marshall 
Islands (Smithsonian Database, 30 April 2022; 
http://collections.nmnh.si.edu/search/mammals). 
An adult male was stranded in 2008 on Fujian, 
China (Wang et al., 2015), and a mother–calf pair 
was stranded in 2013 on Jeju Island, South Korea 
(Kim et al., 2019).

Hitherto unpublished, further recent records 
include three additional strandings in New South 
Wales, Australia (S. Lorigan, pers. comm., 1 March 
2022); two dead adults on Bartolomé Island, 
Galápagos Islands, in 2006 that were reported by 
Galápagos National Park personnel and the Charles 
Darwin Foundation (D. M. Palacios, pers. comm., 
13 February 2022); and one live stranding in Mexico 
in 2021 (J. Urban, pers. comm., 22 February 2022).

All earlier records of this species are from 
temperate, subtropical, and tropical waters. The 
male that we report represents the first record of 
this species from the continental climate zone. 
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Figure 4. Ginkgo-toothed beaked whale measures (1 to 63; BT1 to 3) and measurements
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Figure 5. NJ tree of Mesoplodon spp. with SNH22005 using 424 bp of the mtDNA control region. Bootstrap values (1,000 
replicates) > 50% are shown next to branches. Ziphius cavirostris is used as an outgroup. The INSD Accession No. is shown 
after the scientific name.
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On 29 November 2021, an additional adult 
male, presumably this species, stranded in Date, 
Hokkaido (Stranding Network Hokkaido, 2022). 
Species identification was not confirmed because 
we lost site of it with bad weather, but multiple 
M. ginkgodens may have migrated near Hokkaido 
during the winter. The most recent records from 
northernmost Japanese waters suggest that our 
current understanding of the distribution of this 
species is incomplete and that its range can extend 
into cold North Pacific waters.

Note: A supplemental table for this article is avail-
able in the “Supplemental Material” section of the 
Aquatic Mammals website: https://www.aquatic-
mammalsjournal.org/index.php?option=com_con
tent&view=article&id=10&Itemid=147.
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