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MATURATION OF FLIPPER SKELETON IN RISSO’S DOLPHINS,
GRAMPUS GRIESUES, FROM TAIWANESE WATERS

Ing Chen'?, Lien-Siang Chou', Huang-Po Chu’, Chen-Yeh Lien* and Alastair Watson® "

! Institute of Ecology and Evolutionary Biology, National Taiwan University, No. 1, Sec. 4, Roosevelt Road, Taipei 10617, Taiwan
2 School of Biological and Biomedical Sciences, University of Durham, South Rd., Durham DHI 3LE, United Kingdom

3 Institute of Marine Biology, National Sun Yat-sen University, No. 70, Lienhai Road, Kaohsiung 80424, Taiwan

* Department of Veterinary Medicine, Taipei City Zoo, 30 Sec. 2 Hsin Kuang Road, Taipei 116, Taiwan

3 Department of Physiological Sciences, Center for Veterinary Health Sciences,Oklahoma State University, Stillwater, OK 74078,
USA

* Corresponding author: awatson@okstate.edu

Abstract Risso’s dolphins (Grampus griseus) are small odontocetes widely distributed in the world’s temperate to tropical oceans,
and one of the most frequently encountered cetaceans in eastern Taiwanese coastal waters. Since their life history is poorly known,
and knowledge on their skeletal maturation is not available, we examined the relationship of skeletal maturation, estimated tooth age,
and total body length (TBL) on dead-stranded or incidentally caught Risso’s dolphins collected in 1994-2008 from Taiwanese waters.
Skeletal maturity in the flippers was assessed radiographically by evaluating fusion of the distal epiphyseo-metaphyseal junction in
the distal radius and ulna (67 flippers from 34 dolphins; TBL 148-290 cm). Cessation of longitudinal flipper growth in the distal
radius and ulna and the onset of flipper maturity occurred at 248-255 cm TBL, when dolphins were about 10 years old. This closure
timing was coincident with their sexual maturity. The development of the epiphyseal ossification on the distal radius in individual
dolphins was usually more advanced than on the distal ulna. Bilateral asymmetry and sexual dimorphism was not detected. This
radiography-based data on skeletal maturity of flippers in Risso’s dolphins can provide a useful foundation for a simple and
non-invasive method to estimate age of live animals and thus an indicator of sexual maturity.

Keywords: epiphysis, flipper, Grampus, manus, radiography, Risso’s dolphin, skeletal maturation, Taiwan
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“ﬁq; @ The “southern form” of short-finned pilot whales
W (Globicephala macrorhynchus) in Taiwanese and
W more southern tropical west Pacific waters

Golden regi(on: distribution 6FShort-finned pilot whales. (Map origin: OBIS-SEAMAP) Short-finned pilot whales are worldwide distributed
throughout temperate to tropical pelagic oceans. This
aﬁse Northem% species may be a tl:’omplex of multl':ple specu?s or subspecies
Q 45m; &, 557m (IUCN 2010). The “Southern form” (S form) in southern
Clear saddle patch, “round head”  Japanese waters is particularly distinctive morphologically,

J Japanese Southern Form ecologically and genetically (Kasuya & Tai 1993).
2,3-4m; &, 4-5m

Unclear/no saddle patch, The aim of this study is to determine the phenotype(s)
“squared head” N " egs .
5 r Y and genotype(s) of those in tropical west Pacific region.
\ ‘ . s- Hawaiian Form
Indian Ocean Form h ‘\ “Similar morphologically to o DATA

the Japanese Southern form” X
#,4-55m; &, 5-6m d .| Photos: Taiwan, 11 groups at sea;
External character unknown o 14 stranded whales

m Body lengths: Taiwan, n=14

Genetics: 500-700 bp mtDNA

1Jap

South Pacific Form?
Body size range and

- e}!ernal character unknown we
‘ -
e

- control region fragment. Taiwan,
References: Perrin & Reilly 1984, Kasuya &Tai 1993, Carretta et al. 2004 I7=5,' ph"ippines’ n=2
RESULTS Table 1: Polymorphic sites. Haplotypes A-N and 02,
Fig. 1: Whales in wild possess  Fig. 3: Whales from Taiwan Oremus et al. 2009; TWGMO01-04 and PHGMO01, this study.

external features of S Form. and Philippine share mtDNA  Asterisk, undermined substitution sites.
- = haplotypes with S form. . TTITT T TTTI

Haplotype LR U O O I N O °
. £ 9 1 24 91 9 2 ; 3 i .
8 x ATTAATCCCG 5 S
B G T . o
C . « T C ° o
D ' « o
0@ ) 1 : s
GmNZOI F G T . o
AQ@ G A -
G B South Pacific Mo « A ( G T
. c€ Adantic Ocean ’ A C .-
He* . Northeast Pacific T A [¢ -

'@ F B North Japan PHGMOI A T « «

° South japan K A T « .

Ne® | .T ) TWGMO4 A T « «

K@ RIaD L T A T « T
Il Philippines TWGMO1 A T C T
. TWGMO2 A T P T C <
TWGMO4 M Q o AT T .
. N A « 1 .
L A «

G. melas '
. . J$13384
(Haplotype O2) T T oC o« 1 ¥

Conclusion: Our study is highly suggestive of a more southward distribution of
the “Southern form” of short-finned pilot whales into the tropical west Pacific.
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Stranding patterns of Kogia spp. in Taiwanese waters
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Abstract: Pygmy and dwarf sperm whales (genus Kogia) are cetaceans frequently stranded on the west coast of the North
Atlantic, North Pacific and Indian Oceans, as well as in Taiwanese waters. This is the first approach on the ecological features and
spatiotemporal variation in the stranding patterns of these two species in Taiwanese waters, based on the stranding records and
necropsy examinations collected in the past 17 years (1995-2012). There were 126 stranding events occurred, consisting of 33
pygmy sperm whales, 89 dwarf sperm whales, and twenty-one of unidentified Kogia whales. This study demonstrated that 1) the
Kogia genus is likely to inhabit Taiwanese waters year-round, 2) seasonal occurrence patterns of pygmy and dwarf sperm whales are
seemly different, 3) stranding frequencies were particularly high in 2005,2007, 2008 and 2010, the causes were remained
undetermined but they could be possibly associated with human disturbances. Based on the examination on the reproductive status of
stranding females, the breeding season is likely in fall for the pygmy sperm whale, and in summer for the dwarf sperm whale. Both
pygmy and dwarf sperm whales were found more frequently stranded along the northern coast than the southern coast, and this likely
suggests that Kogia spp. are more abundant in north part of Taiwanese waters. We also found that there were more dwarf sperm
whale than pygmy sperm whale stranded along the Taiwanese coast; and it may reflect dwarf sperm whale’s preference of coastal
habitat, and cueing that they would be more likely impacted by human activity.

Key words
Kogia breviceps, Kogia sima, strandings, Taiwan, spatiotemporal variation, distribution, unusual strandings
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