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Abstract

The analysis of cetacean strandings can provide fundamental information about species diversity and
composition in a particular region. The present study collected and analyzed cetacean strandings, bycatches and
rescues along the western coast of the Taiwan Strait, China, from 2010 to 2015. In total, 48 records, including 37
strandings, 8 bycatches and 3 rescues, involving 13 known species were collected. Among them, Indo-Pacific
humpback dolphins (Sousa chinensis) and finless porpoises (Neophocaena phocaenoides) were the most common
species, consisting of 31.3% and 25%, respectively. Notably, 10 out of the 48 (20.8%) records were collected from
the Pingtan Island and included 3 species of Mysticeti and 4 species of Odontoceti. Finally, we compared the
cetacean species composition between the western and eastern coasts of the Taiwan Strait; 31 cetacean species
occurred in the Taiwan Strait, indicating a relatively high cetacean diversity in this region. Systematic field surveys
are urgently needed to explore the cetacean species composition, population stock and the related habitat status

in the Taiwan Strait, which may improve conservation management in the future.
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1 Introduction

Preservation of top predators is important for the conserva-
tion of biodiversity within an ecosystem, and monitoring
strategies are increasingly needed in the context of biological
conservation (Mace and Baillie, 2007; Sergio et al., 2006, 2008).
However, as the top predators of the ocean, cetaceans are diffi-
cult to monitor. They are distributed over large areas and spend
the majority of their lives underwater; some pelagic species live
far from shores, and usually migrate long distances between
feeding and breeding grounds, which increases the difficulties of
monitoring programs (Drouot et al., 2004; Huang, 1989). These
difficulties also make the collection of at-sea data expensive.
Therefore, the collection of cetacean stranding data across wide
spatial and temporal ranges is valuable, and it can provide funda-
mental information on species composition and populations of
cetaceans without requiring any expensive field work at sea
(Borsa, 2006; MacLeod et al., 2004; Peltier et al., 2012; Pyenson,
2010). Stranded cetacean data also provide an invaluable source
of information on the morphology, diet, and life history of some
special species, such as beaked whales (Dalebout et al., 2002).

Long-term systematically recorded information on the time

and location of stranding events can give clues to cetacean spa-
tial distribution and seasonal movements (Peltier et al., 2012),
and provides similar rank-order relative abundances as live sur-
veys (Pyenson, 2010), albeit caution is still needed in the inter-
pretation of such information. Many countries have established
cetacean stranding collection networks or national databases.
The United Kingdom established the first cetacean stranding net-
work, with published reports annually since 1913 (Sheldrick,
1976). The French stranding network provides one of the largest
dataset on cetaceans in Europe since 1970 (Peltier et al., 2012). In
addition, in the United States, a stranding network emerged in
1972 and has become more uniform and consistent since 1991
(Pyenson, 2010). Stranding networks are becoming common in
other coastal countries, such as New Zealand (Brabyn and Frew,
1994). They usually make the information available through an-
nual publications or in other reports. However, the recording ef-
fort in China has lagged. Thus far, there is no standard reporting
scheme or network, which reduces potential knowledge and in-
formation of many cetacean species and prohibits a better under-
standing of cetacean threats and efficient conservation manage-
ment.
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Special habitat features such as hydrographic fronts and ab-
rupt topographies, which are characterized by strong sea surface
temperature gradients, enhance local productivity and aggregate
high species richness and abundance of cetaceans (Whitehead et
al., 2010; Worm et al., 2005). Oceanographic processes such as
upwellings are key factors that determine patterns of cetacean
distribution (Baumgartner et al., 2001; Di Tullio et al., 2016; Gill
et al., 2015). The Taiwan Strait (22°00’-27°10'N, 117°10’-125°00"E)
is the largest channel in China and is located in the northwest of
the Pacific Ocean between the East China Sea and the South
China Sea. It is characterized by different dominant hydrograph-
ic dynamics, such as the Kuroshio branch, and the Min-Zhe
coastal current (Wu, 1982, 1991). There are many upwelling re-
gions in the Taiwan Strait, which brings water with high nutrient
concentrations to the surface and creates five major fishing
grounds of a total area covering 213 237 km? (Dai, 2005; Fu,
1984). Therefore, the diversity of the cetaceans as the top predat-
ors may also be high in this area. However, very limited informa-
tion is available regarding cetacean distribution in the Taiwan
Strait, except for some sporadic reports (Li, 1997; Wang, 2012;
Wang et al., 20063, 2007), which prevents a better understanding
of the status of cetaceans and the related threats and conserva-
tion.

In the present study, cetacean strandings, bycatches and res-
cues along the western coast of the Taiwan Strait were collected
from 2010 to 2015. The objectives of the present paper are (1) to
provide an initial analysis of the cetacean species composition
along the western coast of the Taiwan Strait, and compare with
the eastern coast of the Taiwan Strait to find out the species com-
position in the Taiwan Strait; (2) to promote the establishment of
a standard reporting network for cetacean strandings, bycatches
and injuries in this region and even in the whole country.

2 Methods

Strandings in the present study refer to the beaching or wash-
ing ashore alive or dead aquatic mammals, as well as dead anim-
als found floating in the water. Rescues refer to injured but live
animals that were found floating in the water that we helped re-
turn to the ocean. Bycatches are dead animals killed by fishing
activities that were reported directly by fishermen. From January
2010 to December 2015, cetacean stranding, bycatch and rescue
records were collected from six cities (Ningde, Fuzhou, Putian,
Quanzhou, Xiamen, and Zhangzhou) along the western coast of
the Taiwan Strait, China. Most of the records were from local
fishery administrations, natural reserves, or local fishermen and

we directly participated in most of these cases. We have made de-
tailed descriptions and measurements for every sample if we
were present at the scene. We recorded the number, species,
sighting date, location, body condition (alive, dead, state of in-
jury or decay) and the sex of carcasses. If the sample was kept
fresh, we made a detailed measurement of the length, weight and
flipper length, etc. Some records from internet news that were
supported by detailed descriptions, photos and voucher speci-
mens, or confirmed by a marine mammal identification expert
were considered reliable and also included in the subsequent
data analysis. Sighting location of each event was plotted on a di-
gitized chart to determine the distribution pattern. To explore the
cetacean species composition in the entire Taiwan Strait, we also
compared our collected records to previous cetacean reports, as
well as records along the eastern coast of the Taiwan Strait from
an available stranding website of Taiwan: http://taibif.tw/whale/
whale_browse.php, which recorded systematical information on
the time and location of stranding events (from 1994 to 2005).

3 Results

3.1 Species composition

From January 2010 to December 2015, a total of 48 records,
including 37 strandings, 8 bycatches and 3 rescues were collec-
ted (Table 1), with an average of 8 cases each year. All the events
involved a single animal. Those 48 records were classified to 13
species in 6 families of cetaceans covering both Mysticeti and
Odontoceti. Three species of Mysticeti were gray whale (Eschrich-
tius robustus) (Fig. 1a), Omura’s whale (Balaenoptera omurai)
(Fig. 1b), and common minke whale (Balaenoptera acutoro-
strata) (Fig. 1c); 10 species of Odontoceti were pygmy sperm
whale (Kogia breviceps), Blainville’s beaked whale (Mesoplodon
densirostris) (Fig. 1d), short-finned pilot whale (Globicephala
macrorhynchus) (Fig. 1e), false killer whale (Pseudorca crassid-
ens), Indo-Pacific humpback dolphin (Sousa chinensis) (Fig. 1f),
Indo-Pacific bottlenose dolphin (Tursiops aduncus), Risso’s dol-
phin (Grampus griseus), pantropical spotted dolphin (Stenella at-
tenuata), short-beaked common dolphin (Delphinus delphis) and
finless porpoise (Neophocaena phocaenoides) (Figs 1g and h)
(Table 1). The species of Indo-Pacific humpback dolphin (n=15,
31.3%) and the finless porpoise (n=12, 25%) each made up a large
proportion, followed by the Indo-Pacific bottlenose dolphin (n=5,
10.4%). Other stranding species each had no more than 5 re-
cords.

Table 1. Stranding, bycatch and rescue records of cetaceans along the western coast of the Taiwan Strait (2010-2015)

Cetacea Family Species Total Stranding Bycatch Rescue
Mysticeti Balaenopteridae Omura’s whale 1 1
common minke whale 2 1 1
Eschrichtiidae gray whale 1 1
Odontoceti Kogiidae pygmy sperm whale 2
Ziphiidae Blainville’s beaked whale 4
Delphinidae short-finned Pilot whale 2
false killer whale 1 1
Indo-Pacific humpback dolphin 15 14
Indo-Pacific bottlenose dolphin 5 1 3 1
Risso’s dolphin 1 1
pantropical spotted dolphin 1 1
short-beaked common dolphin 1 1
Phocoenidae finless porpoise 12 10
total 48 37 8 3
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Fig. 1. Photos of some stranded species. a. Gray whale stranded in the Pingtan Island in 2011, b. Omura’s whale stranded in the
Pingtan Island in 2011, c. common minke whale stranded in the Pingtan Island in 2015, d. Blainville’s beaked whale stranded in the
Pingtan Island in 2015, e. short-finned pilot whale stranded in Putian in 2014, f. Indo-Pacific humpback dolphin stranded in Xiamen in
2015, g. finless porpoise (N. p. phocaenoides) stranded in Quanzhou in 2015, and h. finless porpoise (N. p. sunameri) stranded in the

Pingtan Island in 2015.

3.2 Spatial distribution

The highest number of records occurred in Xiamen City
(n=17), followed by Fuzhou (n=12), Quanzhou (n=10), Zhang-
zhou (n=5), Putian (n=3) and Ningde (n=1) (Fig. 2). Though Xia-

men had the highest number, but species were limited to the
Indo-Pacific humpback dolphin (n=12), finless porpoise (n=3),
Indo-Pacific bottlenose dolphin (n=1), and false killer whale
(n=1). The diversity of species composition was the highest in
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Fig. 2. Distribution patterns of cetacean strandings, bycathes,
rescues along the western coast of the Taiwan Strait, China dur-
ing 2010-2015.

Fuzhou City, with 8 confirmed species involved. It was also the
only city with records of many large baleen whales, such as
Omura’s whale, gray whale and common minke whale; further-
more, we still found unknown craniums of baleen whale species.
In Fuzhou, there were also records of 5 Odontoceti species, i.e.,
pygmy sperm whale, Blainville’s beaked whale, short-finned pi-

lot whale, finless porpoise and short-beaked common dolphin.
Quanzhou City had records of 6 confirmed species, 50% of which
were finless porpoises, while the others were the common minke
whale, Indo-Pacific humpback dolphin, Indo-Pacific bottlenose
dolphin, Risso’s dolphin and pantropical spotted dolphin. Indo-
Pacific humpback dolphins, finless porpoises and Indo-Pacific
bottlenose dolphins are common species usually found in Xia-
men, Quanzhou and Zhangzhou (Fig. 2).

3.3 Species composition between the western and eastern coasts of

the Taiwan Strait

In the present study, 13 cetacean species in 6 families cover-
ing both Mysticeti and Odontoceti were collected in the western
waters of the Taiwan Strait. When compiled with the previous re-
cords by Li (1997) and Wang (2012), there are 23 total known spe-
cies, including 7 Mysticeti species and 16 Odontoceti species,
along the western coast of the Taiwan Strait. According to the
Taiwan stranding network and Wang (2012), 29 species have
been collected along the eastern coast of the Taiwan Strait. Altoge-
ther, there are 31 cetacean species that occur in the Taiwan Strait,
with 7 Mysticeti species and 24 Odontoceti species (Table 2).

4 Discussion
The occurrence of beached or stranded specimens can offer
fundamental information of the species diversity in a particular

Table 2. Cetacean species composition occurred along the western and eastern coasts of the Taiwan Strait

Cetacea No. Species Western coast Reference Eastern coast Reference
Mysticeti 1 sei whale + Ref22, Ref25 + Ref22

2 Omura’s whale + this study, Ref22 + Internet
3 common minke whale + this study, Ref22, Ref25 + Ref22
4 Bryde’s Whale + Ref22 + Internet
5 pygmy bryde’s whale + Ref22, Ref25 + Internet, Ref22
6 gray whale + this study, Ref25 -
7 humpback whale + Ref25 + Ref22

Odontoceti 8 sperm whale + Ref22, Ref25 + Ref22
9 pygmy sperm whale + this study, Ref22 + Internet, Ref22
10 dwarf sperm whale + Ref22 + Internet, Ref22
11 Blainville’s beaked whale + this study, Ref22 + Internet, Ref22
12 ginkgo-toothed beaked whale - + Internet, Ref22
13 Cuvier’s beaked whale - + Internet, Ref22
14 killer whale - + Ref22
15 false killer whale this study, Ref22, Ref25 + Internet, Ref22
16 pygmy killer whale Ref22 + Internet, Ref22
17 short-finned pilot whale this study + Internet, Ref22
18 melon-headed whale - + Internet, Ref22
19 Risso’s Dolphin this study, Ref22, Ref25 + Internet, Ref22
20 long-beaked common dolphin Ref25 + Internet, Ref22
21 short-beaked common dolphin this study, Ref22 + Internet, Ref22
22 Fraser’s dolphin - + Internet, Ref22
23 rough-toothed dolphin - + Internet, Ref22
24 Spinner dolphin - + Internet, Ref22
25 pantropical spotted dolphin + this study, Ref22 + Internet, Ref22
26 striped dolphin - + Internet, Ref22
27 Pacific white-sided dolphin + Ref25 -
28 Indo-Pacific humpback dolphin + this study, Ref22, Ref25 + Internet, Ref22
29 Indo-Pacific bottlenose dolphin + this study, Ref22, Ref25 + Internet, Ref22
30 South bottlenose dolphin + this study, Ref22, Ref25 + Internet, Ref22
31 finless porpoise + this study, Ref22, Ref25 + Internet, Ref22

Note: + means indeed collected and confirmed and - no record of sample collected. Some data is from internet: http://taibif.tw/whale/

whale_browse.php.
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region. Thus far, 37 cetacean species have been reported along
Chinese coastlines (Wang, 2012). Li (1997) recorded 16 cetacean
species along the western coast of the Taiwan Strait, 3 new re-
cords were recently added: Blainville’s beaked whale in 2006
(Wang et al., 2006b), pygmy sperm whale in 2007 (Wang et al.,
2007), and Omura’s whale in 2008 and 2009 (Wang, 2012). In the
present study, the short-finned pilot whale is the first reported in
this region. This species is widespread and abundant throughout
the world’s warm-temperate and tropical waters. There are many
detailed reports about this species in Japanese waters. However,
the Chinese mainland has few reports. The first exact report in
1990 (Xisha Islands) revealed the short-finned pilot whale also
lived in Chinese waters (Wang, 2012). Recently, it has been found
several times in eastern waters of the Taiwan Strait (Wang, 2012).
The two short-finned pilot whales in the present study are the
first report in Fujian Province. Thus stranding data is valuable to
supplement existing knowledge on distribution of marine mam-
mals, especially for uncommon species.

In the present study, Indo-Pacific humpback dolphins and
finless porpoises occupied a large proportion of observations,
and the number of records of the two species added together is
more than half of the total records. As estuarine and coastal ceta-
cean species, they usually show geographic proximity to areas
with intensive human activities, thus, they are more likely to be
exposed to severe anthropogenic threats, such as coastal fishing
activities, shipping traffic, and marine construction. A small pop-
ulation of Indo-Pacific humpback dolphins (60-79 individuals)
are known to occur in the Xiamen Bay (Wang et al., 2015a), and
there were some sporadic sightings in Quanzhou and Ningde wa-
ters (Wu et al., 2014). The stranding data of Indo-Pacific hump-
back dolphins in the present paper, including most humpback
dolphin records from the Xiamen Bay and very few records from
Quanzhou, Ningde and Putian, is in accordance with the distri-
bution pattern from the previous field survey. There are three
sub-species of finless porpoises in Chinese waters: Neophocaena
phocaenoides phocaenoides, N. p. asiaeorientalis, and N. p.
sunameri. N. p. asiaeorientalis are found only in the Changjiang
River (Yangtze River), N. p. phocaenoides are mainly distributed
in the South China Sea, and N. p. sunameri usually occur in the
Bohai Sea and the Yellow Sea (Wang, 2012). It is interesting that
both subspecies N. p. sunameri and N. p. phocaenoides have
been found in the Taiwan Strait (Figs 1g and h), indicating that
the Taiwan Strait may be the transition area of the two subspe-
cies.

It is interesting that the water around the Pingtan Island of
Fuzhou City has the highest cetacean biodiversity. Ten (20.8%) of
the 48 records occurred around the Pingtan Island, including 3
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species of Mysticeti, i.e., gray whale, Omura’s whale and com-
mon minke whale, and 4 species of Odontoceti, i.e., Blainville’s
beaked whale, short-finned Pilot whale, finless porpoise and
short-beaked common dolphin. Gray whales are exceptionally
rare off China in recent years (Weller et al., 2013). This specimen
was the first gray whale record from Chinese waters in the 21st
century. Wang et al. (2015b) suggested the possibility of a past
(and perhaps current) gray whale wintering area was in or near
the Taiwan Strait for the western North Pacific population.
Omura’s whale was recently recognized as a new baleen whale
species and was considered as one of the most mysterious spe-
cies among them (Wada et al., 2003). Wang et al. (2006b) de-
scribed the first Omura’s whale record from Chinese coastal wa-
ters. In the following decade, rare specimens of this species were
reported. For Omura’s whale in China, all carcasses were mainly
distributed along the southeast coast of China, including Zheji-
ang, Fujian, Guangdong Provinces and Taiwan Island. Except for
two records in the South China Sea, all others appeared in the
East China Sea, particularly concentrated in the Taiwan Strait
(Xu et al., 2017). Common minke whales are widespread and dis-
tribute nearshore in Chinese waters. Though the north of the Yel-
low Sea is thought to be the main feeding area, the southeast re-
cord of common minke whale in China is in the Guangxi
Province (Wang, 2012). In China, most Blainville’s beaked whales
were recorded in the Taiwan Province; and there have been more
and more findings in Fujian Province in recent years (Wang,
2012). The short-finned pilot whale was found in the western wa-
ters of Taiwan Strait for the first time. Finless porpoises, both
subspecies N. p. sunameri and N. p. phocaenoides, are common
species in the Taiwan Strait. Because the short-beaked common
dolphin is a pelagic species, there were few records of this spe-
cies.

Due to the high diversity and quantity of stranding and
bycatch cetaceans around the Pingtan Island of Fuzhou City, we
tried to analyze the causes based on their damages (Table 3). The
Pingtan Island is located in the northwest of the Taiwan Strait.
The Minjiang River has a great impact on this region. The fresh
water brings considerable amounts of organic matter and inor-
ganic salts, which delivers high concentrations of nutrients to this
region. Otherwise, there are thousands of reefs here, which are
very suitable for different marine species to inhabit (Dai et al.,
2002). Therefore, there is much fishing activity here. However,
fishery bycatch is a common threat to cetaceans, and fishing gear
entanglement is the greatest direct source of human-caused
mortality, such as in No. 2 common minke whale, No. 3 gray
whale and No. 8 finless porpoise (Table 3). Furthermore, there
are other potential threats, such as underwater explosions, re-

Table 3. Basic information of stranding or bycatch records of cetaceans around the Pingtan Island (2010-2015)

No. Species Date Sex lenI;(t)l?/ycm Damages Str;l;iltrélglor
1 Omura’s whale 2011-11-27 male 715 smelly, without obvious scars stranding
2 common minke whale 2015-01-13 female 470 fresh bycatch
3 gray whale 2011-11-07 female 1310 fresh bycatch
4 Blainville’s beaked whale 2014-08-22  NA NA skin peeling off, without obvious scars stranding
5 Blainville’s beaked whale 2015-09-07 male 406 fresh, without obvious scars stranding
6 short-finned pilot whale 2014-08-12 female 305 many scars, suspecting bitted by other animals  stranding
7 finless porpoise (N. p. sunameri) 2015-02-12  NA NA relatively fresh, only photos from fisherrman stranding
8 finless porpoise (N. p. sunameri) 2015-03-03  male 104 with scars by fishing net bycatch
9 finless porpoise (N. p. phocaenoides) 2015-10-19 female 136 fresh, without obvious scars stranding
10 short-beaked common dolphin ~ 2015-08-24  NA NA without tail, only photos from fisherman stranding

Note: NA means we do not obtain the information.
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clamation projects and busy shipping traffic (which also intensi-
fied during the construction of the Pingtan Free Trade Zone),
which might contribute to some extent to so many stranding
events.

To date, there are 37 marine cetacean species reported in
Chinese waters (Wang, 2012), and 31 species have been recorded
in the Taiwan Strait. Though the real provenience of some pela-
gic species is unknown, all the species have been recorded many
times in this area. It covers 83.8% of the total cetacean species in
Chinese waters, indicating really high cetacean species diversity
is in this region. However, the cetacean field survey in this region
is very limited, except for some research on Indo-Pacific hump-
back dolphins in the Xiamen Bay and the western coastal waters
of Taiwan. There is almost a research gap for cetacean species in
offshore waters. We suggest research institutions across the
Taiwan Strait cooperate to start the field surveys of cetacean spe-
cies composition and habitat status, which will help develop
proper conservation and management.
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