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ABSTRACT

Eriocheir hepuensis Dai, 1991, the Hepu mitten crab, is here formally reported from Thanh
Hoa and Quang Ninh Provinces, northern Vietnam. Previous reports of “E. sinensis” and “E.
japonicus” from “Cua lông”, Thai Binh Province, northern Vietnam, require clarification, are
probably misidentifications of E. hepuensis, and highlight the problems of species identification
within Eriocheir. The taxonomy of E. hepuensis is also discussed.

Key words. — Hepu mitten crab, northern Indo-China, southern China, male first gonopod
morphology, taxonomy

RÉSUMÉ

Eriocheir hepuensis Dai, 1991, le crabe à mitaines de Hepu, est ici formellement identifié
des provinces de Thanh Hoa et de Quang Ninh, Nord du Vietnam. Les mentions précédentes de
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“E. sinensis” et de “E. japonicus” de “Cua lông”, Thai Binh Province, Vietnam du Nord, demandent
des clarifications, sont probablement des identifications erronées de E. hepuensis, et mettent en
évidence les problèmes d’identification des espèces dans le genre Eriocheir. La taxonomie de E.
hepuensis est aussi discutée.

Mots clés. — Crabe à mitaines de Hepu, Indo-Chine septentrionale, sud de la Chine, morphologie
du premier gonopode mâle, taxonomie, taxonomy

INTRODUCTION

“Hairy” (colloquially Southeast and East Asia) or “mitten” (vernacular Europe)
crabs are non-scientific names for species assigned to Eriocheir De Haan, 1835
(Brachyura: Grapsoidea: Varunidae). The genus comprises four species: E. japon-
ica (De Haan, 1835), E. sinensis H. Milne Edwards, 1853, E. hepuensis Dai, 1991,
and E. ogasawaraensis Komai, Yamasaki, Kobayashi, Yamamoto & Watanabe,
2006 (cf. Ng et al., 2008). These species are indigenous to China, the Korean
Peninsula, Taiwan, Japan and north to Vladivostok, Russia. Taxonomic confu-
sion at the genus and species levels, misidentifications and indifferent science have
resulted in many incorrect records of mitten/hairy crab distribution.

This is particularly true regarding reports of Eriocheir species from around the
Gulf of Tonkin along the border of southern China and northern Vietnam; with E.
hepuensis, E. japonica and E. sinensis all reported from that area (NK Ng et al.,
1998; Ðỗ & Hoàng, 2004; Xu et al., 2009; Ðỗ et al., 2021), and some arguing that
the genus is present there only because of anthropogenic introductions (Hymanson
et al., 1999).

Recently, mitten crabs collected by villagers from the Ba Che River in Quang
Ninh Province, northern Vietnam, where the species is fished, were compared with
older specimens identified as E. hepuensis from Chu River, Thanh Hoa Province,
northern Vietnam as well as a paratype male of the species from Guangxi, southern
China (fig. 1). The first male gonopods of these specimens were visualized using
a confocal scanning microscope (fig. 2). The Vietnamese specimens are here
confirmed to be E. hepuensis Dai, 1991, the Hepu mitten crab.

The purpose of this study is to report the current southernly limit of E. hepuensis
from Chu River, Thanh Hoa Province, northern Vietnam, and confirm that the crabs
are native to the area. This will hopefully encourage more studies and reports of
the Hepu mitten as well as ascertain if this species occurs further south of Thanh
Hoa Province.

MATERIAL AND METHODS

The left first male gonopod (G1) was dissected from the Vietnam specimen
and an Eriocheir hepuensis paratype. The distal setae of both G1s were denuded
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Fig. 1. Eriocheir hepuensis Dai, 1991. Overall dorsal habitus. A, Paratype male (64.4 × 60.5 mm),
Guangxi, southern China, ZRC 2012.1090; B, male (46.5 × 41.9 mm), Ba Che River, Ba Che
District, Quang Ninh Province, northern Vietnam, ZRC 2022.0053. Images taken by Kevin Webb

(NHM photographic unit).

to expose the morphology, cleaned using a fine paint brush, placed in separate
Petri dishes filled with deionised water and stained with Congo red (Fisher Sci-
entific, Loughborough, U.K.) overnight at room temperature (ca. 20°C) following
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Fig. 2. Confocal laser scanning microscopy images of denuded G1 distal tip of Eriocheir hepuensis
Dai, 1991. A, Paratype male (64.4 × 60.5 mm), Guangxi, southern China, ZRC 2012.1090; B, male
(46.5 × 41.9 mm), Ba Che River, Ba Che District, Quang Ninh Province, northern Vietnam, ZRC

2022.0053. Images taken by Kevin Webb (NHM photographic unit).

the method described by Kamanli et al. (2017). Stained specimens were rinsed in
deionised water for about 15 minutes to prevent stain releasing during Confocal
Laser Scanning Microscopy imaging. Each G1 was then placed into the embed-
ding platform filled with 100% glycerine to scan using confocal microscopy as
described by Palero et al. (2022).

The gonopods were then scanned using a Zeiss LSM 800 inverted laser scanning
confocal microscope. A 10× dry objective (EC Plan-Neofluar 10×/0.30 M27) with
a numerical aperture of 0.30 was used to scan the specimens together with the
“large images” option of the confocal software (Kamanli et al., 2017; Palero et
al., 2022). Four lasers, at wavelengths of 401, 488, 543 and 592 nm, were used
to produce the stitching orthogonal maximum intensity projections. Twenty-five
tiles were required to scan the distal end of the paratype sample, whereas 12 tiles
were adequate for the Vietnamese specimen. The Zeiss imaging software, ZEN
lite, was used to obtain the stitched images and Adobe Photoshop was applied to
remove unwanted particles, to provide a black background and to convert RGB
(Red-Green-Blue) images into monochrome illustrations.
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Fig. 3. Eriocheir hepuensis Dai, 1991. Native distribution.

The map (fig. 3) was constructed based on new material on hand as well as the
specimens examined of E. hepuensis in Guo et al. (1997). Unfortunately, many
of the specimens collected in the Fujian district and areas north of Hong Kong
are based on juveniles or females only, and they will need to be re-examined in
the future, if possible, to confirm their identities (see discussion later). In addition,
none of these records provide habitat data, so it is uncertain if they were just reports
from local markets.

Abbreviations used: carapace measurements taken in millimetres; coll., col-
lected; NHM, Natural History Museum, London; ovig., ovigerous; reg, registration
number; ZRC, Lee Kong Chian Natural History Museum, National University of
Singapore.

TAXONOMY

Superfamily GRAPSOIDEA MacLeay, 1838
Family VARUNIDAE H. Milne Edwards, 1853

Subfamily VARUNINAE H. Milne Edwards, 1853

Eriocheir hepuensis Dai, 1991 (figs. 1-3)

Eriocheir japonicus hepuensis Dai, 1991: 63, figs. 1-11; Dai, 1993: 17.
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Eriocheir hepuensis — Guo et al., 1997: 460, figs. 4, 6b, e, 7b, 8, 9, tabs. 1, 2; NK Ng et al., 1998:
493; 1999: 154; Chu et al., 2003: 738; Sun et al., 2003: 592; Tang et al., 2003: 309; 2004: 255;
Chan et al., 2005: 457; Apel & Bishop, 2006; PKL Ng et al., 2008: 228 (list); Naser et al., 2012:
75, figs. 4, 5b, 6b, 7b, 8, 9, 10; Hayer et al., 2019: 3, figs. 1, 2; Naderloo, 2014: 1-3, figs. 1-4;
2017: 7, 358, 363, figs. 32.1, 32.6.

Eriocheir sinensis — Chan et al., 1995: 301 (part.), fig. 3D; Hymanson et al., 1999: 26; Ðỗ & Hoàng,
2004, tab. 1; Clark et al., 2006: 51, figs. 2-3; Hashim, 2010: 32-33, fig. 2; Naser et al., 2011: 120;
Ðỗ et al., 2021: 109.

Eriocheir japonica — Ðỗ & Hoàng, 2004, tab. 1 (not Grapsus (Eriocheir) japonicus De Haan, 1835).
Eriocheir rectus — Xu et al., 2009: 54 (part) (not Eriocheir rectus Stimpson, 1858).
Paraeriocheir hepuensis — Sakai, 2013: 1105, 1106, 1124, figs. 1D, 4A, B, tab. 1.

Material examined.— Type material: Paratype 1 ♂ (64.4 × 60.5 mm), Hepu, Guangxi, southern
China, coll. 18 November 1989; ZRC 2012.1090. Non-type material: 2 ♂♂ (38.5 × 35.6 mm,
35.9 × 31.5 mm), 2 ♀♀ (58.5 × 54.4 mm, 39.9 × 35.6 mm) (ZRC 2008.467), Chu River, Thanh
Hoa Province, northern Vietnam, collected local fishermen, November 2006; 1♂ (46.5 × 41.9 mm),
1 ♀ (43.9 × 39.8 mm) (ZRC 2022.0053), Ba Che River, Ba Che District, Quang Ninh Province,
northern Vietnam, coll. local villagers through V. T. Ngo, 7 March 2022; 1 ♀ (47.8 × 45.9 mm)
(NHM reg. 2006.98), Shatt-Al, Basrah Canal, 30°15′41.25′′N 47°48′56.91′′E, coll. Ibtsam Abdul-
Sahib, 20 June 2005, det. originally as E. sinensis by P. Clark; 2♂♂ (66.6 × 62.6-70.6 × 66.4 mm),
1 ♀ ovig. (68.6 × 65.9 mm), NHM reg. 2011.8035-8037, Shatt Al-Basrah canal near the dam at
30°24′33.75′′N 47°46′32.32′′E, coll. M. Naser, 30 November 2010.

Distribution.— Native from around the Gulf of Tonkin. Northern Vietnam:
Ba Che River, Ba Che District, Quang Ninh Province and Chu River, Thanh
Hoa Province. China: Hepu, Gongguan, Changluo, Beihai, Nanning, Tongxing,
Changle, Gongguan, Guangxi Province; Gongguan, Guangxi Province; Fuzhou
City, Chongwen, Mawei, Fuzhou, Xiamen, Fujian Province; Tongtou, Tongtoudao,
Putuo, Haimen, Zhejiang Province; Lianhuashan, Guangzhou Province. Records
north of Hong Kong require clarification (fig. 3).

Invasive. Northern Persian Gulf; Iran, Iraq, Kuwait (Apel & Bishop, 2006; Naser
et al., 2012, fig. 3; Naderloo, 2017, fig. 32.6).

Remarks.— Results of the confocal laser scanning microscopy images (fig. 2)
of denuded G1 distal tip of male E. hepuensis paratype from Guangxi, southern
China, and the mitten crab from Quang Ninh and Thanh Hoa Provinces in northern
Vietnam, present a comparable morphology. This, together with the other morpho-
logical characters diagnosed by Guo et al. (1997), confirms the identification of
these Vietnamese specimens as the Hepu mitten crab, E. hepuensis. The present
images of the G1 (fig. 2) compare extremely favourably with those E. hepuensis
illustrations by Naser et al. (2012, fig. 9) and Palero et al. (2022, fig. 5b).

As for Eriocheir taxonomy, Sakai (2013) argued that on the basis of the
G1 structure, a new genus, Paraeriocheir, should be recognized for E. sinensis
and E. hepuensis. He ignored, however, compelling genetic data (see Naser
et al., 2012, for review) indicating that the constituent species in Eriocheir
and Paraeriocheir belong in one clade. The available morphological and DNA
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evidence (see discussion in Guo et al., 1997; Naser et al., 2012) is that Eriocheir De
Haan, 1835 and Paraeriocheir Sakai, 2013 are subjective synonyms. Consequently,
this classification is followed here.

The distribution of E. hepuensis requires discussion. According to the review
by Hymanson et al. (1999), E. sinensis is endemic to the east coast of China and
coastal areas of Korea with a native range extending from Hong Kong (approxi-
mately 22°N) to the southern border with North Korea (approximately 40°N lati-
tude). These authors also state that this species has been introduced into Vietnam,
extending its range southwards in Asia. This most southerly incursion into Vietnam
also appears to be supported by the report of Ðỗ & Hoàng (2004, tab. 1) and Ðỗ
et al. (2021: 109) of E. sinensis from Tien Hai mangroves in Thai Binh province,
northern Vietnam. Xu et al. (2009, fig. 1) further compounds the East Asian mit-
ten crab distribution by implying that species “EJC (E. japonicus China?)” was
reported from Hepu, China in the south, northwards to the Sumjin River to Ton-
gan to Oujiang River, Shanghai. Accordingly, “EJC”, however, overlaps with E.
sinensis from Tongan in the south to Oujiang River. The distribution map of East
Asia showing sampling localities and dispersal of the four Eriocheir lineages (Xu
et al., 2009, fig. 1) is redrawn by Hayer et al. (2019) but with “EJC” replaced by E.
hepuensis. Naser et al. (2012, fig. 1) produced a distribution map and the material
identified by them as E. hepuensis, is a much closer representation of the Hepu mit-
ten crab distribution around the Gulf of Tonkin with records of this species north
of Hong Kong requiring possible discussion. Wong et al. (2021) reported E. japon-
ica and E. hepuensis from Hong Kong, and their figures of the two species (Wong
et al., 2021, text-figs. 11, 100, pl. 19A, B) agree well with what is now regarded
as this species (cf. Guo et al., 1997). Wong et al. (2021: 65), however, also dis-
cussed the apparent discrepancy between the genetic data (see, for example, Li et
al., 1993; Chu et al., 2003; Sun et al., 2003; Tang et al., 2003; Xu et al., 2009; Naser
et al., 2012; Ji et al., 2014; Hayer et al., 2019), but note that the external morphol-
ogy easily separates them and that E. japonica is not uncommon in Hong Kong but
E. hepuensis is rare (see also Wong et al., in press). In addition, the reports of E.
sinensis and E. japonicus from northern Vietnam by Ðỗ & Hoàng (2004, table 1)
and Ðỗ et al. (2021: 109) are unclear as no figures were provided, the specimens
were from markets, and no discussion was provided. Consequently, the validity of
E. sinensis and E. japonicus from northern Vietnam is questionable and highlights
the problems of misidentification within Eriocheir. Although NK Ng et al. (1998)
mentioned that E. hepuensis was present in Vietnam in passing, they did not elabo-
rate. The Vietnamese specimens of “E. sinensis” and “E. japonica” reported by Ðỗ
& Hoàng (2004, table 1) and Ðỗ et al. (2021: 109) were from Thai Binh Province.
This locality is between the provinces of Thanh Hoa (to the south) and Quang Ninh
(to the north), where material from the present study was collected, suggesting that
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their material is probably misidentified E. hepuensis. Additional surveys should be
undertaken to ascertain if the Hepu mitten crab occurs further south of Thanh Hoa
Province.

Despite the assertions of Hymanson et al. (1999) that the northern Vietnamese
populations of Eriocheir are anthropogenic introductions, they did not provide any
evidence. Considering that the type locality of E. hepuensis is from Hepu County
in southernmost China, which is just north of the border, it is not surprising that
Eriocheir is native to northern Vietnam. In 2011, the second author interviewed
local fishermen and ethnic collectors in Ba Che and Tiên Yen rivers, which flow
into Tien Yen Bay where the Ðồng Rui mangrove forest, Quang Ninh Province,
is located. They confirmed that E. hepuensis is a native species. Local collectors
there noted that they have been living there for the last 40-50 years and have
been trapping these crabs since that time. The fishermen know it is a “migratory
species”, that the crabs normally live in small ponds and rocky parts of the
river, sometimes reaching much further inland at higher elevations to Dinh Lap
Town, Lang Son Province; and in the rainy season (May to September), they
migrate downstream to the brackish water in the estuary. They observe that larger
specimens can reach 0.3 kg in weight, and the crabs are sometimes caught for
sale in local markets and restaurants, although they are not common. Overfishing,
however, has reduced the sizes of crabs caught in recent years. Unlike in China,
where the crabs are individually tied up by string or vine for sale. In Vietnam
markets, however, E. hepuensis are displayed free in small net basket
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