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Regional Findings

East Asia: China and Japan

e Dugongs are in critically low numbers in the coastal waters of China (Vietnamese-Chinese
border to the northern border of the Fujian Province including offshore islands) and Japan
(waters of the Nansei Islands).

e |tis extremely unlikely that dugongs will recover in this region given the low likelihood of
dugongs migrating into the area, successful captive breeding programmes, or translocating
dugongs into the region from elsewhere.

e |UCN formally classified the Nansei ‘subpopulation’ as Critically Endangered in 2019. An
assessment for the Chinese ‘subpopulation’ would almost certainly reach the same
conclusion.

e Given this situation, interventions designed to protect coastal marine megafauna more
generically in Chinese waters as part of its Ecological Conservation Redline strategy, may be
more successful than dugong-specific interventions.

e Some segments of the Japanese public consider the remaining dugong population in
Japanese waters to be very important, a situation that could be harnessed to address the
threats to megafauna in the Nansei Islands region more generically.




8.1 Regional Setting

8.1.1 Geographic overview

This chapter considers the status of the dugong along the ~ 12,025 km coast of East Asia, north of
the Vietnamese-Chinese border (21.53° N, 108.06° E) to the northern border of the Fujian Province
(27.17° N, 120.43° E), the coastal islands of Hainan and Taiwan in China (Figure 8.1) and the offshore
Nansei Islands (also known as Ryuku Islands, Southwest Islands, Nansei-Shoto, Ryukyu-ko or Ryukyu
Arc) in Japan (Figure 8.2). The Nansei Islands form an almost 1,300 km long arc between Kyushu and
the island of Yonaguni about 150 km northeast of Taiwan, China. Within the Nansei Islands, the
northern limit of the dugong’s historical distribution was probably around the Amami Island group

(Carter et al. 1946; Nishiwaki et al. 1979).

This region is the northern boundary of the dugong’s range in the Pacific Ocean and is part of the
Tropical Indo-Pacific seagrass bioregion (Short et al. 2007). Estimates of the area of seagrass in the
region are variable, but all indicate that extensive seagrass meadows are unlikely to occur. The
estimated seagrass area with moderate to high confidence for southern China is 158 km?, with
around 26 km? occurring along the mainland; most (~ 16 km?) in Guangdong province (Huang et al.
2006; Zheng et al. 2013; Jiang et al. 2020), 9 km? for Guangxi Zhuang Autonomous Region (hereafter
referred to as Guangxi) and the least in Hong Kong 0.1 km? (Fong 1999; Kwok et al. 2005).
Approximately 64 km? of seagrass meadows occur in the sheltered bays and nearshore habitats
surrounding Hainan Island (Huang et al. 2006; Zheng et al. 2013; Jiang et al. 2017). However, the
largest area of seagrass (68 km?) occurs in the waters surrounding Taiwan (Sudo et al. 2021). Sudo et
al. (2021) estimated, based on scientific papers and reports for the period 2000-2020, approximately

24 km? of seagrass meadows for the Nansei (Ryukyu) Islands in Japan.

There is consensus that the extant dugong population in East Asia is extremely small. In 2019, the
International Union for the Conservation of Nature (IUCN) classified the Nansei ‘subpopulation’® as
Critically Endangered (Brownell et al. 2019). The Chinese ‘subpopulation’ has not yet been assessed
by the IUCN. Brownell et al. (2019) concluded that the dugong was extinct in Taiwanese waters,
noting that there is some doubt as to whether they ever supported a viable population (see Section
8.2.1 below). Lin et al. (2022a), claimed that the dugong was functionally extinct in China and
suggested that its regional status there should be reassessed as ‘Critically Endangered (possibly
extinct)’. However, the IUCN (2012) requirements for assessment as Extinct have not been fulfilled as

discussed in Section 8.5.2.1.

L]UCN uses the term ‘subpopulation’ in the assessment of a regional population. The term ‘subpopulation’ is
used here with reference to IUCN documentation only.
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Figure 8.1. Geographic context of the historic range of the dugong in China showing placenames
mentioned in the text. Kenting National Park is shown in blue. Figure created by Adella Edwards;
reproduced with permission.
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Figure 8.2. Geographic context of the dugong’s range in Japan showing placenames mentioned in
the text. Insets: (1) Amami Oshima; (2) Okinawa Islands; and (3) Sakishima Islands. Figure created
by Adella Edwards; reproduced with permission.



8.1.2 Geo-political and socio-economic overview

This information is provided as an indication of the challenge for each of the Range States in the
region to consider the conservation of dugongs and their habitats in the context of their
socioeconomic development needs. China (officially the People's Republic of China) is a major
economy, a G20 country, the third largest country in the world by area, and the world’s second most
populous nation. It has the world’s second largest GDP (United Nations Department of Economic and
Social Affairs [UNDESA] 2023) and a High Human Development Index (HDI) of 0.768 (ranked 79)
(United Nations Development Programme [UNDP] 2022). China has a population of 1.426 billion
people (UNDESA 2022). 1623 million people live within 50 km of the coast in the dugong’s historic
range in China; 81 million within 10 km of the coast in this region (Chapter 1, Figure 1.x).

Table 8.1. Human Development Index (HDI) status rank and Gross Domestic Product (GDP) per capita
rank of the dugong Range States in East Asia. Consistent with the remainder of this chapter, the
countries in this table are ordered west to east starting with China. The ranks are ordered so that

countries with the highest HDI or GDP have the lowest ranks. 189 countries were ranked for both
indices.

Range State | HDI HDI Rank 20231 GDP per capita
rank?

China High 79 72

Japan Very High 19 33

12023 HDI data from https://hdr.undp.org/data-center/country-insights#/ranks (downloaded from the internet January
2024);

22023 per capita GDP from https://en.wikipedia.org/wiki/List of countries by GDP (PPP) per capita (downloaded from
the internet January 2024)

China is divided into over 30 administrative regions; including six provinces in the dugong’s historic
range: Fujian, Guangdong, Hainan, Hong Kong, Macao and Taiwan, and one autonomous region:

Guangxi.

Japan is a G7 country with the world’s fourth largest GDP and a Very High HDI of 0.925 (ranked 19)
(UNDP 2022). Approximately 1.48 million people live within 10km of the coastline in the dugong’s

historic range in Japan (Chapter 1, Figure 1.x).

The Nansei Islands have an ethnically distinctive indigenous population and language, and the
differences between this region and the rest of Japan continue to play a significant role in the
relationship between the people of Okinawa and the Japanese central government (Palz 2023).
Historically, the Ryukyu Kingdom ruled the islands, however, the monarchy was abolished in 1879,
resulting in the formation of Okinawa Prefecture. The 27-year American occupation of Okinawa after

World War |l further maintained the region’s distinction from the main Japanese islands (Welch et al.


https://hdr.undp.org/data-center/country-insights#/ranks
https://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita

2010). The northern half of the Nansei Islands, including Amami Island, is in Kagoshima Prefecture;
the southern half of the Nansei Islands is under the administration of Okinawa Prefecture (Figure

8.2).

8.1.3 Genetics of dugong sub-populations

For an overview of techniques, relevant genetic studies and general findings, refer to Chapter 1.

There have been no genetic studies specifically focussing on dugongs from this region. The only data
comes from Okinawa, southern Japan. Blair et al. (2014) reported two sequences from this
population that represent two haplotypes within the northeastern haplogroup (Chapter 1, Figure
1.x). One of the haplotypes was similar to a sequence from Palawan in the Philippines, about 2,000
km distant. The mitochondrial haplotype extracted from the whole-genome data reported by Tian et
al. (2023) differed slightly from the other two, representing a third Okinawan haplotype (data not
shown). It is interesting that each of three dugongs sampled from Okinawa should have a different
haplotype (at least three different female individuals). This suggests greater past diversity and

perhaps a rapid decline in recent times (within a dugong’s typical life span).

The Okinawan population has been regarded as distinct, with little opportunity to exchange genes
with other populations (Kayanne et al. 2022). Certainly, analyses based on the whole-genome data

from a single Okinawan dugong (Tian et al. 2023) place it far from Australian dugongs.

Tian et al. (2023) inferred demographic parameters from the Okinawan genome. This had features
reflecting long-term and continuing population decline, extensive inbreeding, and reduction in

heterozygosity. All of these are likely to be observed in a Critically Endangered population.

e Genetic data is extremely limited from the East Asian region. Three mitochondrial haplotypes
place dugongs from Okinawa within the northeastern haplogroup.

e Data from a whole-genome study indicate demographic parameters consistent with a
Critically Endangered population.

8.2 Distribution, abundance and trends in range states

8.2.1 China
8.2.1.1 Fujian, Guangdong, Guangxi, Hainan, Hong Kong and Macao

Hines (2012) reports that Allen (1938) claimed that the earliest report of a dugong in Chinese waters
was made by Dutch explorers travelling between Nanyang and Guangzhou in the mid-seventeenth

century.



Lin et al. (2022a) reviewed all available historical data covering the past distribution of dugongs in
Chinese waters from the twentieth century onwards. The following is a summary of these records,
supplemented by information complied by the China Biodiversity Conservation and Green

Development Foundation (CBCGDF) (J. Zhou, L. Wong, S. Ma, Y. Xu, personal communication 2023):

e 42 records from Guangxi: several field observations for the Beibu Gulf in 1935 (Hines 2012);
and 41 observations from Beihai:
o Hunting: 11 records of 244 dugongs 1955-1984 (Shou 1958, Wang and Sun 1986,
Wang et al. 2007); these records include 28 animals captured for research in 1976,
all of which died;
o Bycatch: six records of six animals 1996-2000 (Wang et al. 2007; Zhou et al. 2003);
o Strandings: eight records of 11 dugongs 1978-2000; (Wang and Sun 1986; Wang et
al. 2007); and
o Field observations/surveys: 16 records of 37 dugongs 1935-2004 (Hines 2012; Wang
et al. 2007).
e Four records for Guangdong Province between 1972-1999 (two strandings (Wang and Sun
1986); and two bycatch (Zhou et al. 2003)); and
e 11 observations from Hainan Province: seven hunting records of a total of 30 dugongs
between 1954-1986 (Wang and Sun 1986; Wang et al. 2007); two records of bycatch (each of
one dugong in 1983 and 1986; Wang et al. 2007; Zhou et al. 2003); one field sighting in 2000
(Zhou et al. 2003) and one stranded dugong in 2008 (Wang et al. 2010), likely the last dugong
recorded in Chinese nearshore waters. In 1976, a total of 28 live dugongs were captured with
assistance from the Fisheries Bureau of the Guangxi, the Fisheries Bureau of Hepu County,
and the Marine Combat Brigade of Shatian Commune, and transported to ponds for scientific

research on the artificial breeding of dugongs (Gu 1980). Unfortunately, all died.

Although several vessel surveys for dugongs in Chinese waters were conducted between 1962 and
2004 (Wang and Sun 1986; Zhou et al. 2003; Wang et al. 2007), there are no verified field
observations or serial surveys after 2000. Thus, any conclusions about population size must be
tentative. Wang and Sun (1986) concluded that dugongs: (1) were mostly found along the coast of
Guangxi and western Guangdong, rarely along the coasts of Dianbai and Yangjiang Counties,
Guangdong; (2) were found only on the west coast in the waters of Hainan Island; (3) were not found
off the southeast coast of Guangdong, and (4) that the northern limit of their distribution was

southern Taiwan.

Lin et al. (2022a) conducted a large-scale interview survey of 788 marine resource users across

Guangxi, Guangdong, Hainan and Fujian in 2019. Twelve percent of respondents (n=91) recognized a
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picture of a dugong, but only 5% (n=37) reported past sightings with a mean last-sighting date in the
late 1990s. Only three respondents reported sightings since 2014 (previous five years) including one

sighting near the dugong reserve in Caotan, western Zhanjiang Prefecture (western Guangdong), and
two sightings in the Guang'ao Port Area of Shantou Prefecture (eastern Guangdong), an area with no

historical dugong records.

In their report to SEAMAM I, Zhao et al. (2015) concluded that ‘dugongs have been extirpated from
Chinese waters for years’. Lin et al. (2022a) acknowledged the possibility that a few surviving
dugongs in Chinese coastal waters might have been undetected by the respondents to their surveys
but concluded that: (1) dugongs were likely functionally extinct in China; and (2) recovery is unlikely
with the continuing deterioration of coastal ecosystems. They concluded that hunting, combined
with the degradation of seagrass meadows and accidental entanglement, contributed to the rapid
collapse of China's dugong population, and recommended that the status of the dugong in Chinese

waters be formally assessed.

8.2.1.2 Taiwan

Brownell et al. (2019) concluded that dugongs no longer occur off Taiwan, with the last recorded
strandings in 1986. The last sightings from the southern tip of Taiwan (now Kenting National Park)
were in the 1950s and 1960s (Zhou 2004). Wang et al. (2015) claimed that previous reports of the
presence of dugongs in Taiwanese waters could be traced back to a single confirmed specimen that
was reportedly captured near the village of Tai-jyu-bo (21.94° N, 120.75° E) in 1931 or 1932. This
specimen was first reported by Hirasaka (1932), who included photographs of the skull. The Kuroshio
Current travels from Luzon Island in the Philippines north along the eastern coast of Taiwan where
the continental shelf is narrow and seagrass habitat was not reported by Liu (2013) or Sudo et al.
(2021). Hirasaka (1932) also stated that a young male and an adult male were reportedly captured
around 1931/2 but no specimens were examined. Thus, these records may be extralimital rather

than evidence of a past population.

o If the dugong still exists in Chinese water, its numbers must be extremely low and the
population is unlikely to recover.

8.2.2 Japan
Dugong bones have been found in more than 100 archaeological sites throughout the Nansei Islands

(Welch et al. 2010), indicating that dugongs were hunted there from as early as 6,000 years ago
(Early Jomon period). Welch et al. (2010) report that ‘these sites are distributed across the

archipelago: five sites in the Amami Islands Group, 86 sites in the Okinawa Island Group, eight sites in



the Miyako Island Group, and 12 sites in the Yaeyama Island Group’. In addition, bones have been

found at two sites on mainland Japan: one on Kyushu and one on Honshu (Figure 8.2).

The most northern, confirmed, modern records of the dugong are considered to be extralimital. In
September 2002, an adult dugong was taken in fishing gear, off Ushibuka (32° N, 130° E), Kyushu,
Japan (Yamamuro et al. 2004). Another was captured in a set net off the west coast of Kyushu in

October 2002. A few days after, another was stranded nearby (Ogura et al. 2005).

During the time of the Ryukyu Kingdom (1429-1879) ‘the people of Shimoji and Kamiji (the two
islands that make up Aragusuku Island (Figure 2.2)) were exclusively allowed to hunt’ (Welch et al.
2010). Dugongs were hunted with nets and the meat was used to pay taxes to the Kingdom between
1637 and 1879 (Ohama 1971). After the Ryukyu Dynasty was integrated into Japan in 1879, dugongs
began to be harvested commercially. Harvest statistics from 1894—1916 showed that 327 dugongs
were caught during this period near the Yaeyama, Miyako, and Okinawa Island Groups (Uni 2003).
There are no data from 1916 until after World War Il, when dugongs were killed incidentally in
association with dynamite (blast) fishing until 1972, even though the practice was prohibited after
1948 (Uni 2003; Shirakihara et al. 2007; Kayenne et al. 2022).

Kayenne et al. (2022, Supplementary Material Table 1) summarised data on known dugong
mortalities reported in local newspaper articles from 1960-2020 as follows: (1) near Amami and
Miyako Islands and the Yaeyama Island Group, four dugongs were reported as hunted for sale in
1960, 1965 and 1967; (2) in 1987, a dead dugong was found in the Yaeyama Island Group; (3) from
1979-2004, a local newspaper reported that 14 dugongs including six calves were found dead on
Okinawa Island: seven were caught in gill or fixed nets (another four were released alive or kept in
an aquarium) and seven dead animals were found stranded; (4) a pregnant female was caughtin a
fixed net in 1995. Bycatch continued until at least 2000 but Kayenne et al. (2022) found no records

of bycatch deaths since then.

Dugongs were believed to have been eliminated from the waters of several islands e.g., the Miyako
Island Group by 1965 and around the Yaeyama Island Group by 1967 (Kasuya et al. 2000), but there
have been occasional sightings in the Yaeyama Island Group since that time. Since the 1970s,
confirmed sightings and specimens of dugongs have mainly been from the waters around Okinawa
Island, where survey effort has been concentrated. There have also been occasional sightings outside

the Okinawa region (Brownell et al. 2019; Kayanne et al. 2022).

Since 1997, aerial surveys for dugongs have been conducted largely in response to concerns over the
impacts of the military base to be constructed in Henoko-Oura Bay on Okinawa. In 1998-99, only ten

dugongs were observed during transect aerial surveys around Miyako, Okinawa and Yaeyama Island
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Groups: all were sighted during the 837 km flown in 1998; no dugongs were observed around
Iriomote, Ishigaki, Tarama and the Miyako Islands in the 310 km flown in 1999 (Shirakihara et al.
2007). In 1999, an airline helicopter sighted six dugongs along the east coast of Okinawa Island
(Dugong Network Okinawa, 2000). Defence Agency surveys covered dugong habitats around
Okinawa Island once a month from 2007-2009, and four times a year since 2009. Up to five dugongs
were sighted in a single survey in 2003 (Brownell et al. 2019). From 2007, a maximum of three
dugongs (each individually recognizable) had been sighted in a single survey (Brownell et al. 2019).
One of these animals died in March 2019 from a stingray barb, presumably while bottom feeding
(Japanese Ministry of the Environment 2019); the other known individuals have not been seen in

recent years.

There have been occasional dugong sightings outside the Okinawan region. Ogura et al. (2005)
reported four sightings from Kasari Bay, Amami-Oshima from the early 2000s, presumably including
a dugong reported from Akaogi in Kasari Bay, Amami-Oshima in September 2002. Other incidental
sightings have been reported from Tarama Island (Miyako Island Group) from June 2013; Iriomote
Island (Yaeyama Island Group) from 2013 to 2014 (Natural Park Foundation 2019); and Tonaki Island,
58 km southwest of Okinawa from July 2017 (Okinawa Prefectural Government 2019); Hateruma

Island (Yaeyama Island Group) from August 2018 (Natural Park Foundation 2019).

The dugong population of the Nansei Islands has been under serious threat of local extinction since
the 1990s (Uchida 1994; Kasuya and Brownell 2001). A scientifically valid estimate of its size is not
available, but numbers are certainly very low (Brownell et al. 2019; Kasuya and Hosokawa 2021;

Kayenne et al. 2022). Brownell et al. (2019) estimated the population to be < 10 animals.

Even though the population of dugongs in the region is likely to be extremely small, recent reports of
sounds, feeding and photographs of feeding trails at three locations around Okinawa and six
locations in the Sakishima Islands indicate that dugongs are not yet extinct there (Figure 8.2 inset 3,
Japanese Ministry of the Environment 2019, 2020, 2021, 2022, 2023a,b; Okinawa Prefectural
Government 2019, 2020, 2021, 2022, 2023; Palz 2023). Dugong faeces have been confirmed by DNA
testing of stools found in two locations: (1) about 2km south of the military base construction site in
Henoko-Oura Bay on Okinawa Island in 2022; and (2) around Irabu Island (in the Sakishima Islands
where dugong feeding trails have also been seen; Figure 8.2 inset 3; Okinawa Prefectural

Government 2023).

e The number of dugongs in Japanese waters is almost certainly extremely small but the
species still persists in the Nansei Islands region.
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8.3 Cultural values

8.3.1 China

Historically China was a largely inland, agrarian society (He et al. 2014) in contrast to the maritime
society of the Nansei Islands in Japan. We found no academic account of the dugong’s values in
Chinese culture. Linda Wong (personal communication 2023) advised that historical records
described dugongs as ‘mermaids’ unique to the South China Sea, and that there are legends of
dugong tears turning into pearls and using dugong fat for long-lasting burning. The stories narrated in
Ren Fang's Shuyiji (‘Ancient tales of strange matters’), which dates from the Southern Song period
(1127-1279) recount tales of immortals, deities, strange beasts and spirits, including a man named
Zha Dao who encountered a fish during his maritime journey (Fang 1647) described as: ‘A woman
appeared on the sea, wearing a red gown and with dishevelled hair.’ It is uncertain whether this

account refers to a dugong.

8.3.2 Japan

Welch et al. (2010) consulted more than 400 sources in their comprehensive research on the dugong
in Okinawa’s maritime culture. These sources include evidence of dugong bones found in more than
100 archaeological sites throughout the Ryukyu Islands. These deposits are evidence of dugong
consumption but the importance and meaning to the people utilising them is unclear. Nonetheless,
the Heshikiya-Toubaru Site on the eastern side of central Okinawa includes dugong bone artefacts
that were probably used for personal adornments including hairpins, rings, and bracelets in the Late
to Final Jomon periods, plus ‘butterfly’ shaped ornaments that may have been used as amulets

(Welch et al. 2010; Palz 2023).

Until the Gusuku period (12th—15th century), arrow heads were made of dugong and cow bones,
presumably because metal had to be imported from mainland Japan (Welch et al. 2010; Palz 2023).
During this time, local lords (aji) began to use dice made from dugong bones for playing games. In
the Ryukyu Kingdom (1429-1879), dugong meat was a precious resource and if caught, dugongs had
to be offered to the king. Dugong meat was not only considered delicious, but it was also alleged to

possess medicinal qualities; consuming the meat promised everlasting youth and longevity (furé

choju 3 K-7%) and assisted women in childbirth and subsequent recovery (Welch et al. 2010; Palz

2023).

The dugong still features in the songs and legends of the people of the Nansei Islands (Welch et al.
2010; Ikeda and Mukai 2012, Palz 2023). Dugong skulls can still be seen atop stone walls at some of
the ‘sacred groves’ (Yaeyaman Utaki) on Aragusuku Islands (Welch et al. 2010; T. Kasuya and H.

Marsh, personal communication 2023; Palz 2023).
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Toba Aquarium has held dugongs in captivity since the 1970s and the sole remaining animal,
‘Serena’, has resided at the Aquarium for more than 30 years (Marsh et al. 2022). Serena is the

symbol of the aquarium and attracts large numbers of Japanese visitors each year.

Palz (2023) studied the role of the dugong in the environmental activism response to the proposed
construction of the Futenma Replacement Facility in Henoko—Oura Bay, Okinawa, by the Japanese
government for the US military (see references in Palz for details of the activism). Palz concluded
that the dugong had become a symbol of the protest against the new base; a symbol of resistance
that directly influenced the collective human experience of the construction site due to its status as
a Critically Endangered species, a Japanese Natural Monument (see Section 8.5.2.2), and an animal

with cultural meaning for the people of Okinawa.

Figure 8.3. Activists using the dugong as a symbol of their protest against the construction of the
Futenma Replacement Facility in Henoko-Oura Bay. The occasion was a meeting between the
Prime Minister of Japan and the Nago Mayor at the Nago Civic Hall in Nago City, Okinawa
Prefecture on May 4, 2010. Taro Hosokawa photograph; reproduced with permission.

8.4 Threatening processes

Historically East Asia probably supported hundreds, rather than thousands, of dugongs because of
the relatively small areas of seagrass habitat compared with locations such as Australia or the
Arabian Gulf. This would have limited the level of sustainable dugong hunting for food, as evidenced
by the histories of dugong exploitation in the region outlined in Section 8.2. In recent years,

especially in China, major pressures have likely come from the loss of seagrass resulting from human
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development in coastal areas and incidental capture in fishing nets. Climate change is likely to

exacerbate this already precarious situation.

The current threats to dugongs in the region are listed below:

8.4.1 Threats to dugong survivorship

Incidental capture in fishing gear (e.g., gillnets and seine nets),
Entanglement in marine debris,

Hunting and direct fishing: historically legal, currently illegal,
Vessel strikes,

Extreme natural events (e.g., storm surges and tsunamis),

Possible demographic stochasticity due to the extremely low population size (Kayanne et al.

2022).

8.4.2 Threats to dugong fecundity due to habitat loss, fragmentation and modification

Habitat damage caused by human settlements in the coastal zone and associated riverine
systems, infrastructure developments (including the Futenma Military Base Replacement

Facility on Okinawa, Japan), shipping, trawling, destructive fishing,

Degradation of seagrass habitat, including from untreated sewage disposal, coastal dredging
and reclamation, inshore commercial trawling, declining water quality due to land clearing

and resultant erosion,

Extreme weather and climate change impacts on seagrass communities (e.g., extreme

tropical storms, marine heatwaves,)

Chemical pollution (e.g., oil spills and heavy metal loads).

8.5 Conservation initiatives

8.5.1 International conventions

Both China and Japan are parties to the Ramsar Convention, Convention on Biological Diversity,

Convention on International Trade in Endangered Species (CITES), and the United Nations Framework

Convention on Climate Change. None of these treaties provides any real protection for the dugongs

in East Asian waters. Both China and Japan are listed as non-party states to the Convention on

Migratory Species (CMS). Neither country is a signatory to the associated Dugong Memorandum of

Understanding (Dugong MOU).
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8.5.2 National Laws
8.5.2.1 China

Li et al. (2023) list 16 pieces of legislation and regulation relevant for marine megafauna conservation
in China’s coastal ecosystems. Dugongs were given Class | protected species status in 1988, with a

ban on hunting (National People’s Congress of the People’s Republic of China 2022).

Lin et al. (2022a) claimed that the dugong is functionally extinct in China. The IUCN (2012) considers
‘A taxon is Extinct when there is no reasonable doubt that the last individual has died. A taxon is
presumed Extinct when exhaustive surveys in known and/or expected habitat, at appropriate times
(diurnal, seasonal, annual), throughout its historic range have failed to record an individual. Surveys
should be over a time frame appropriate to the taxon’s life cycle and life form.” Thus Lin et al.
(2022a)’s assessment has no formal status as the IUCN requirements for extinction have not been

fulfilled.

8.5.2.2 Japan

There is some uncertainty as to whether the dugong was nominated as a natural monument before
World War Il under Japanese domestic law. Nonetheless, the dugong was so designated in January
1955 under the 1954 Okinawa Law for the Protection of Cultural Properties. After the U.S. returned
Okinawa to Japan in 1972, the government placed the dugong on their list of Natural Monuments
(Welch et al. 2010). This designation may have been for biodiversity conservation rather than

cultural reasons although this is uncertain.

Kasuya and Miyazaki (1997) informally classified the population in Okinawan waters using the IUCN
Red List criteria as Critically Endangered. This informal assessment was subsequently confirmed by
Shirakihara et al. (2007). The Japanese Ministry of Environment designated the Japanese dugong as
Critically Endangered in their 2007 Red Data Book (Ministry of the Environment 2014) and have not
altered the status since (Kayanne et al. 2022). In 2019, the IUCN formally classified the Nansei
‘subpopulation’ of the dugong as Critically Endangered under criteria C and D1, on the basis of its
very small population size, and evidence of past and continuing observed decline (Brownell et al.

2019).

Okinawa dugongs have also been protected by the Fisheries Resources Protection Act since 1993
(Kasuya et al. 2000) and by the Wildlife Protection and Hunting Management Law since 2003

(Mammal Society of Japan 2023).

As Brownell et al. (2019) point out, the current legislation and associated protections restrict direct
killing but do not regulate incidental kills or habitat alteration, which are today’s most serious

threatening processes. Although each fisher must be licensed to operate legally in the small-type set

14



net and gillnet fisheries, a license holder is entitled to fish across a wide area. The Ministry of
Environment and the Fisheries Agency have made independent efforts to develop techniques to
detect a dugong entering a net and safely release a dugong from a net (T. Hosokawa, personal
communication 2019). However, the efficacy of such techniques is impossible to determine because

dugong numbers are low, making the capture of a dugong in a net a rare (but very serious) event.

8.5.3 Other conservation initiatives
8.5.3.1 China

A dugong reserve in Hepu, Guangxi, was established in 1986 and given national reserve status in
1992. However, sightings in China were already rare by then, indicating that this action was too late

to be effective (Lin et al. 2022b).

8.5.3.2 Japan

There are several nationally managed ‘Marine Protected Zones’ (MPZs) in the Nansei Islands, which
are regulated by Japan’s Ministry of Environment. Conservation targets there focus mainly on coral

reefs, and there is a lack of dedicated areas for seagrass protection (Komatsu and Aoki 2020).

Many MPZs are small in size, and several are designated as Ordinary Zones, where regulation is
lenient (Takahashi and Kimura 2004). Regulation can sometimes be restrictive for local economies
and incompatible for social contexts of the communities surrounding the MPZs (Kakuma 2007). The
Natural Park Law (1957) in Japan does not restrict fishing gear in MPZs, nor does it regulate habitat
degradation (lkeda and Mukai 2012). This reduces the efficacy of the protected area, especially in the

case of dugong conservation.

There are also numerous community based MPZs in the Nansei Islands. These are sometimes
operated by local dive shops (Shah et al. 2019) or fisheries agencies, such as the Yaeyama Fishery
Cooperative, which began resource management in the late 1990s and has since established four
MPZs (Komatsu and Aoki 2020). Many of these community led MPZs focus on enhancing fishery

resources, often by targeting protection of certain species for economic benefit (Shah et al. 2019).

These areas are important for facilitating community participation from local fishers and other
stakeholders associated with the marine environment. Cox et al. (2010) found that community led
MPZs are better at encouraging local participation and compliance, and often have longer lasting

effects than nationally managed Marine Protected Areas.
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8.6 Research and monitoring initiatives
In China, the China Biodiversity Conservation and Green Development Foundation (CBCGDF) has
become a partner of the CMS (Convention on the Conservation of Migratory Species of Wild Animals

2016), and its Dugong Task Force is in the process of implementing a three-year work strategy.

With support from the Dugong MOU Secretariat and the US Marine Mammal commission, the [UCN
Sirenia Specialist Group (2019) developed a Japanese dugong research plan to guide future research
and monitoring by the Japanese Government, Okinawa Prefecture and NGOs. This plan outlines
multiple approaches to determine if any dugongs remain in Japanese waters because the numbers
are so low that any single approach is unlikely to be sufficient. The initiatives include: (1) fisher
surveys; (2) a smartphone app to encourage the reporting of sightings; (3) using eDNA to confirm the
presence of dugongs; (4) passive acoustic observations of dugong, (5) raising public awareness
through a mapping dugongs project; and (6) investigating the status of seagrass meadows in the
Nansei Islands Region. In the event of dugongs being detected, the plan envisaged a workshop with
key stakeholders to design conservation initiatives. To date, this workshop has not been held, despite
the evidence that dugongs are not yet extinct in this region (Section 8.2.2). Nonetheless, some of
these suggestions have been implemented resulting in evidence that dugongs are not extinct in the

islands (Section 8.2.2).

8.7 Regional summary

Dugong populations in East Asia are in a critical condition. It is extremely unlikely that dugongs will
recover in this region given: (1) the extremely poor prospects of natural immigration into the area,
(2) captive breeding programmes, or (3) the translocation of dugongs into the region from

elsewhere.

Itis likely that all marine megafauna in Chinese coastal waters are impacted by similar threats to
varying degrees. Given the few, if any, remaining dugongs, interventions designed to protect coastal
marine megafauna more generically may be more successful than dugong-specific interventions. As
Li et al. (2023) point out, although megafauna profoundly affect the functioning of coastal
ecosystems, they are often neglected in the conservation schemes. China has recently developed an
Ecological Conservation Redline strategy, which includes protecting 30% of coastal waters and 35% of
coastlines (He et al. 2018), suggesting that the time is right for a coordinated approach to marine

megafauna conservation as a core component of this initiative.

The imperilled situation of the dugong in Japan has been recognized both internationally and

nationally by its Critically Endangered status as explained above. Numbers are certainly very low,
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and recovery will be a formidable challenge. Much of the recent and considerable interest in dugong
conservation in Japan has been driven by its status as the symbol of opposition to the proposed
transfer of the Futenma US Marine Corps Air Station to Henoko-Oura Bay (see Section 8.2 and
Figures 8.2, 8.3). The military base is now under construction. As Brownell et al. (2019) point out,
‘the current legislation and associated protection only restrict direct killing and do not regulate
incidental kills or habitat alteration, both of which threaten the continued existence of dugongs in
Okinawan waters’. Nonetheless, the Okinawan public considers the remaining dugong population in
the waters of the Nansei Islands to be very important. Palz (2023) concludes this view has not
diminished since the construction started. This influence could be harnessed to transfer attention to

the dugongs that might still be living in the waters of the Nansei region and their habitats.
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