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One female specimen of Stiphodon multisquamus Wu and Ni, 1986 was collected from Arida-gawa River, Wakayama 
Prefecture, Japan, in November 2018. As the previously known range of this species was from the South China Sea, includ-
ing Malaysia, Vietnam, and China, to the Ryukyu Archipelago in Japan, this specimen was reported as the first record from 
the Japanese mainland and the northernmost record of this species. Stiphodon multisquamus is an amphidromous fish of 
which pelagic larvae develop in marine habitats. It was believed that this specimen was transported from the southern re-
gion by ocean currents during the pelagic larval phase and recruited into the river in Wakayama Prefecture.
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Introduction

Amphidromous goby spawns in freshwater rivers, and 
newly hatched larvae migrate to the sea to develop as pe-
lagic larvae. After the pelagic larval phase in the sea, larvae 
are recruited into freshwater rivers and grow there to ma-
ture and reproduce (Keith 2003; McDowall 2007). During 
the pelagic larval phase, larvae could be transported to other 
rivers or islands by ocean currents (Maeda et al. 2007; Iida 
et al. 2010; Lord et al. 2015). Some studies suggested that 
amphidromous gobies of the subfamily Sicydiinae could dis-
perse to remote habitats (Hoareau et al. 2007; Maeda et al. 
2012; Maeda 2013; Taillebois et al. 2013; Maeda and Saeki 
2013, 2018).

The Kii Peninsula is located in southwestern Japan’s 
forearc region, the southernmost area of the temperate 
Honshu Island (Fig. 1). The peninsula is projecting south-
ward into the Pacific Ocean. Its climate, fauna, and flora 
are strongly influenced by the warm Kuroshio Current that 
flows from southwest to northeast off the southern coast of 
the Kii Peninsula (Nakabo 2015). In Wakayama Prefecture, 
which is located along the southwestern coast of the Kii 
Peninsula, rare fish migrants having their home in tropical 
islands were sometimes found (e.g., Yamamoto et al. 1997; 
Ishida et al. 1998; Hirashima and Nakatani 2006; Nakao and 
Hirashima 2012a, b). It was believed that they were trans-
ported from the southern regions by the Kuroshio Current. 
Such records provide useful information to understand the 
dispersal, recruitment, and survival after the recruitment of 
aquatic organisms and the basic knowledge of freshwater 
fish fauna in Wakayama Prefecture.

One female specimen of Stiphodon multisquamus Wu and 
Ni, 1986 (Gobiiformes: Oxudercidae) was collected from 
Arida-gawa River, a river flowing westward into the Pacific 
Ocean in the northern part of Wakayama Prefecture. Stiph-
odon Weber, 1895 is a genus of the sicydiine goby, composed 
of more than 30 species distributed in tropical and subtropi-
cal freshwater streams from Sri Lanka and the western coast 
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Fig.  1.  Map showing the location of the Kii Peninsula (and 
Wakayama Prefecture), route of the Kuroshio Current, and locali-
ties where Stiphodon multisquamus was reported. Black and white 
circles indicate records in the present and previous studies, respec-
tively (Wu and Ni 1986; Chen and Tan 2005; Nip 2010; Maeda and 
Saeki 2013; Maeda et al. 2015).
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of Sumatra in the Indian Ocean to southern Japan, north-
eastern Australia, and French Polynesia. The gobies of this 
genus are amphidromous of which their pelagic larvae stay 
in the sea, and after recruiting into streams, juveniles and 
adults usually feed on algae scraping from rock surface 
(Keith et al. 2015). Stiphodon multisquamus is a species of 
the genus previously recorded in Tioman Island in Malaysia 
(as Stiphodon aureorostrum Chen and Tan, 2005; see Chen 
and Tan 2005; Maeda et al. 2015), Da Nang in central Viet-
nam (Maeda et al. 2015), Hainan and Guangdong in south-
ern China (Wu and Ni 1986; Nip 2010), and Okinawa-jima 
Island in Japan (Maeda and Saeki 2013) (Fig. 1). This species 
is abundant only in Vietnam and rather rare in other regions 
(Maeda et al. 2015). In this paper, the specimen of S. multi-
squamus collected in Wakayama Prefecture was reported as 
the first record of this species from the Japanese mainland.

Materials and Methods

The specimen of S. multisquamus was collected from 
the lower reaches of Arida-gawa River (Fig. 1; 34°04′45″N, 
135°09′01″E) using a D-frame kick net (see Tanaka et al. 
2020 for details of the sampling method). The specimen was 
stored frozen, then fixed in 10% formalin and preserved in 
70% ethanol before deposit at the Wakayama Prefectural 
Museum of Natural History (WMNH), Kainan, Wakayama 
Prefecture, Japan. Before fixation, the tip of right Pectoral 
fin was removed from the fish and stored in 99% ethanol for 
future molecular analysis. For species identification of the 
specimen, the counts and measurements were taken accord-
ing to Maeda and Saeki (2013). Measurements were made to 
the nearest 0.1 mm with a digital caliper and expressed as a 
percentage of standard length (SL). The number of teeth in 
upper and lower jaws was counted from the right side of the 
symphysis. The cephalic sensory system was observed after 
staining with a cyanine blue solution, but the sensory papil-
lae arrangement could not be observed because of its dam-
aged condition. The scale arrangement was observed and 
described, but scale counts were difficult to be performed 
because of the damages; therefore, they were not provided 
in this report. The number of vertebrae was counted by 
soft X-ray radiography (SOFRON SRO-405 A, SOKEN Co., 
Ltd.). Procedures used to handle fish specimens in our re-
search comply with current laws of Japan and a guideline of 
the Ichthyological Society of Japan for the use of fishes in re-
search (The Ichthyological Society of Japan 2003).

Taxonomic Accounts

Stiphodon multisquamus Wu and Ni, 1986  
(Figs 2, 3)

Material examined. WMNH-PIS10942, female, 29.4 mm 
SL, 1 November 2018.

Description. The counts and morphometric measure-
ments are provided in Table 1. Body elongate, cylindri-

cal anteriorly and somewhat compressed posteriorly. Head 
somewhat depressed with a round snout protruding beyond 
the upper lip. Anterior nostril tubular and short, posterior 
nostril not tubular. Mouth inferior with the upper jaw pro-
truding beyond the lower jaw. Upper lip thick and smooth 
with a small medial cleft. Premaxillary teeth 37. Dentary 
with 35 horizontal teeth and one canine-like symphyseal 
tooth. First dorsal fin with six spines and second dorsal fin 
with one spine and nine soft rays. Anal fin with one spine 
and 10 soft rays. Caudal-fin rounded with 17 segmented 
rays, including 13 branched rays. Pectoral fin with 16 soft 
rays. Pelvic fin with one spine and five soft rays; right and 
left fins joined together to form a cup-like disk with a fre-
num. Ctenoid scales covering tail and lateral and dorsal 
sides of the posterior trunk. Cycloid scales covering the 
belly, lateral side of the anterior trunk, nape, occipital re-
gion, first and second dorsal-fin bases, anal-fin base, cau-
dal-fin base, and proximal part of the caudal fin. Scales on 
the occipital region and nape notably smaller than the lat-
eral scales on the trunk and tail (Fig. 3A). Cephalic sensory 
pore system with A′, B, C, D(S), F, H′, K′, and L′ in the ocu-
loscapular canal and N′ and O′ in the preopercular canal. 
Number of vertebrae 10+16 (abdominal and caudal verte-
brae). Urogenital papilla plumper and rectangular.

Coloration of the preserved specimen. Background of 
body whitish; blackish longitudinal stripe extending from 
the snout to the pectoral-fin base through the suborbital re-
gion; stripe continuing from behind the pectoral-fin base to 
the caudal-fin base through lateral midline. Dorsum dusky 
with two whitish transverse bars on the occipital region and 
nape (Fig. 3A). Anal-fin rays translucent with black mark-
ings near their translucent tip (Fig. 3B). Caudal-fin translu-
cent with some black spots along its middle rays. Pelvic-fin 
translucent without pigment.

Habitat. Stiphodon multisquamus was collected in a rif-
fle with substrates composed of loose cobbles below a tidal 
weir, located approximately 5 km upstream from the river 
mouth. The water depth was about 20–30 cm when the 
specimen was collected in this study. The sampling site was 
considered to be influenced by tidal fluctuation, but no sa-
linity was usually detected. There are two fish ways in the 
tidal weir on both sides of the river. It cohabited with other 
gobies, including Rhinogobius nagoyae Jordan and Seale, 
1906, Sicyopterus japonicus (Tanaka, 1909), and Tridentiger 
brevispinis Katsuyama, Arai, and Nakamura, 1972, but no 
other specimen of the genus Stiphodon has been found so 
far.

Discussion

The specimen collected in the present study was identi-
fied as S. multisquamus based on the second dorsal fin with 
one spine and nine soft rays, pectoral fin with 16 soft rays, 
size of the scales on the occipital region and anterior nape 
(significantly smaller than its lateral scales on the trunk 
and tail; Fig. 3A), and two light-colored transverse bars on 
the occipital region and nape (Fig. 3A). Comparative mor-
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phological descriptions are available from Maeda and Saeki 
(2013) and Maeda et al. (2015). The morphologies of our 
material almost corresponded to them. Although the num-
bers of tricuspid teeth on the premaxilla (37) and horizon-
tal teeth on the dentary (35) were smaller than the previous 
reports (40–66 and 39–67, respectively; Maeda and Saeki 
2013; Maeda et al. 2015), it was probably caused by the 
smaller body size of our material (29.4 vs. 29.8–64.0 mm 
SL), as in this genus larger individuals generally have more 
teeth (Maeda and Palla 2015). Our specimen was identified 
as female based on a rectangular urogenital papilla, shape 
and size of the first and second dorsal fins [it is shown in 
a photograph of the specimen taken when it was alive (Fig. 
2B), although fin morphologies of the fixed specimen were 
difficult to be observed due to their damaged condition], cy-
cloid scales covering on the nape and occipital region, and 
black stripes through the lateral midlines of the body. Some 
female-specific diagnostic characters including presence of a 
symphyseal tooth on dentary and black markings near the 
translucent tips of each anal-fin ray (markings on the mem-

branes could not be observed because of the damages; Fig. 
3B) supported the species-identification of this specimen.

In the genus Stiphodon, seven species have been reported 
in Japan [S. atropurpureus (Herre, 1927); S. multisquamus; S. 
surrufus Watson and Kottelat, 1995; S. imperiorientis Wat-
son and Chen, 1998; S. percnopterygionus Watson and Chen, 
1998; S. alcedo Maeda, Mukai, and Tachihara, 2012; and S. 
niraikanaiensis Maeda, 2013]. Most of them were found in 
the Ryukyu Archipelago, an island chain in southern Japan 
(Keith et al. 2015). Even in the Ryukyu Archipelago, only 
S. percnopterygionus is abundant (Maeda 2013). Some spe-
cies, such as S. multisquamus and S. niraikanaiensis, are 
very rare there. They are considered to have been colonized 
after pelagic larvae were transported from their main range 
by ocean currents (Maeda 2013; Maeda and Saeki 2013). 
In Wakayama Prefecture, the Arida-gawa River, where the 
northernmost specimen of S. multisquamus was collected, 
is located more than 1000 km to the northeast of Okinawa- 
jima Island. Because this species has never been found dur-
ing previous surveys in Arida-gawa River (Nakatani et al. 

Fig.  2.  Photographs of Stiphodon multisquamus (WMNH-PIS10942, 29.4 mm SL) collected from Arida-gawa River, Wakayama Prefecture, 
Japan, on 1 November 2018. A, Specimen, preserved, lateral view (above) and dorsal view (below); B, specimen, alive.
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1991; Nakatani and Yoshida 1992, 1993) and other rivers 
in Wakayama Prefecture (Wakayama Prefecture 2012), and 
only one individual was found in this survey, it is considered 
that this species is not a regular member of the freshwater 
fish fauna in this region. Nakao and Hirashima (2012b) re-
ported that S. percnopterygionus, observed from October 
2011 to January 2012 in the southern area of Wakayama 
Prefecture, did not survive after February 2012 when the 
water temperature dropped to 14.1°C. We collected the 
specimen of S. multisquamus in November, before the water 
temperature decreases rapidly. It was supposed that survival 
over winter in Wakayama Prefecture is difficult for this spe-
cies, too.

Two other species of Stiphodon, S. percnopterygionus 
and S. atropurpureus, have been reported in the islands to 
the north of Kyushu (Keith et al. 2015). Probably both spe-
cies are migrants transported by ocean currents. Because 
these two species were also reported from Wakayama Pre-
fecture (Nakao and Hirashima 2012a, b), S. multisquamus 
is the third species in this genus in Wakayama Prefecture. 
Wakayama Prefecture is located in the Kii Peninsula and 
faces the Pacific Ocean, where Kuroshio Current flows 
through (Fig. 1), and there are many streams and rivers 
along its mountainous coastline. Although such a condition 
makes larvae from southern regions easy to recruit into the 
streams and rivers, it may be difficult for larvae to survive in 
low temperatures in winter. Alternatively, domestic fish that 
occupy the habitat may also prevent the migrants from es-
tablishing a new population by competitions for trophic and 
spatial resources and/or by predation.

Acknowledgements

We are especially grateful to Dr. T. Sato and Dr. M. Nitta 
(Kobe University) for support to the fieldwork. This study 
was partly supported by Japan RiverFront reseach Center to 
RT.

References

Chen, I-S. and Tan, H. H. 2005. A new species of freshwater goby (Tele-
ostei: Gobiidae: Stiphodon) from Pulau Tioman, Pahang, Peninsu-
lar Malaysia. Raffles Bulletin of Zoology 53: 237–242.

Hirashima, K. and Nakatani, Y. 2006. Record of Ophieleotris sp. 1 (Pi-
sces, Gobioidei) from the Kii Peninsula, Japan. Nankiseibutu 48: 
67–68. [In Japanese]

Hoareau, T., Bosc, P., Valade, P., and Berrebi, P. 2007. Gene flow and 
genetic structure of Sicyopterus lagocephalus in the south-western 
Indian Ocean, assessed by intron-length polymorphism. Journal 
of Experimental Marine Biology and Ecology 349: 223–234.

Iida, M., Zenimoto, K., Watanabe, S., Kimura, S., and Tsukamoto, K. 
2010. Larval transport of the amphidromous goby Sicyopterus 
japonicus by the Kuroshio Current. Coastal Marine Science 34: 
42–46.

Ishida, A., Suzuki, T., and Tamada, K. 1998. Records of Glossgobius au-
reus Akihito et Meguro, 1975 from Shizuoka and Wakayama pre-
fectures. I.O.P. Diving News 9: 2–3. [In Japanese]

Fig.  3.  Preserved specimen of Stiphodon multisquamus 
(WMNH-PIS10942, 29.4 mm SL). A, Anterior half of the body in 
dorsal view; B, enlarged photo showing black pigments on anal-fin 
rays (see arrows).

Table  1.  Counts and measurements of Stiphodon multisquamus 
(WMNH-PIS10942, female) from Arida-gawa River, Wakayama 
Prefecture.

Counts
Dorsal-fin rays VI, I-9
Anal-fin rays I-10
Pectoral-fin rays 16
Pelvic-fin rays I-5
Abdominal vertebrae 10
Caudal vertebrae 16
Total vertebrae 26

Measurements
Standard length (mm) 29.4
In % of standard length

Head length 19.0
Snout length 4.0
Eye diameter 2.8
Interorbital width 8.6
Maxillary length 6.8
Body depth at pelvic-fin origin 12.6
Interval between 1st and 2nd dorsal-fin bases 10.2
Predorsal length 32.1
Preanal length 54.8
Length from anus to anal fin 4.5
Caudal-peduncle depth 8.4
Caudal-peduncle length 18.9
Length of 1st dorsal-fin base 13.0
Length of 2nd dorsal-fin base 18.7
Length of anal-fin base 24.7
Caudal-fin length 19.1
Pectoral-fin length 21.1
Pelvic-fin length 11.2



	 Northernmost record of Stiphodon multisquamus� 41

Keith, P. 2003. Biology and ecology of amphidromous Gobiidae of the 
Indo-Pacific and the Caribbean regions. Journal of Fish Biology 
63: 831–847.

Keith, P., Lord, C., and Maeda, K. 2015. Indo-Pacific Sicydiine Go-
bies: Biodiversity, Life Traits and Conservation. Société Française 
d’Ichtyologie, Paris, 256 pp.

Lord, C., Maeda, K., Keith, P., and Watanabe, S. 2015. Population struc-
ture of the Asian amphidromous Sicydiinae goby, Stiphodon perc-
nopterygionus, inferred from mitochondrial COI sequences, with 
comments on larval dispersal in the northwest Pacific Ocean. Vie 
et Milieu 65: 63–71.

Maeda, K. 2013. Stiphodon niraikanaiensis, a new species of sicydiine 
goby from Okinawa Island (Gobiidae: Sicydiinae). Ichthyological 
Research doi 10.1007/s10228-013-0379-2 (20 December 2013), 
61: 99–107 (17 April 2014).

Maeda, K. and Palla, H. P. 2015. A new species of the genus Stiphodon 
from Palawan, Philippines (Gobiidae: Sicydiinae). Zootaxa 4018: 
381–395.

Maeda, K. and Saeki, T. 2013. First Record of a Sicydiine Goby, Stiph-
odon multisquamus (Actinopterygii: Gobioidei: Gobiidae), from 
Okinawa Island, Japan. Species Diversity 18: 215–221.

Maeda, K. and Saeki, T. 2018. Revision of species in Sicyopterus (Gobi-
idae: Sicydiinae) described by de Beaufort (1912), with a first 
record of Sicyopterus longifilis from Japan. Species Diversity 23: 
253–262.

Maeda, K., Mukai, T., and Tachihara, K. 2012. A new species of amp-
hidromous goby, Stiphodon alcedo, from the Ryukyu Archipelago 
(Gobiidae: Sicydiinae). Cybium 35: 285–298.

Maeda, K., Yamasaki, N. and Tachihara, K. 2007. Size and age at re-
cruitment and spawning season of sleeper, genus Eleotris (Tele-
ostei: Eleotridae) on Okinawa Island, southern Japan. Raffles Bul-
letin of Zoology Supplement 14: 199–207.

Maeda, K., Tran, H. D., and Tan, H. H. 2015. Discovery of a substan-
tial continental population of the subfamily Sicydiinae (Gobioidei: 
Gobiidae) from Vietnam: Taxonomic revision of the genus Stiph-
odon from the western South China Sea. Raffles Bulletin of Zool-
ogy 63: 246–258.

McDowall, R. M. 2007. On amphidromy, a distinct form of diadromy in 
aquatic organisms. Fish and Fisheries 8: 1–13.

Nakabo, T. 2015. Biogeography of fishes from the Pacific coasts of 
southern Japan. Pp. 547–568. In: Ikeda, H. and Nakabo, T. (Eds) 
Fishes of the Pacific Coasts of Southern Japan. Tokai University 

Press, Hadano. [In Japanese]
Nakao, K. and Hirashima, K. 2012a. First record of the freshwater goby, 

Stiphodon percnopterygious [sic] Watson et Chen (Pisces, Gobi-
idae) from the Kii Peninsula, Japan. Nankiseibutu 54: 50–51. [In 
Japanese]

Nakao, K. and Hirashima, K. 2012b. First record of the freshwater goby, 
Stiphodon atropurpureus (Herre, 1927) from the Kii Peninsula, 
Japan. Nankiseibutu 54: 114–115. [In Japanese]

Nakatani, Y. and Yoshida, M. 1992. Fish fauna of Arida-gawa River: 
Part 2. Annual Report of Wakayama Prefectural Museum of Natu-
ral History 10: 49–52.

Nakatani, Y. and Yoshida, M. 1993. Fish fauna of Arida-gawa River: 
Part 3. Annual Report of Wakayama Prefectural Museum of Natu-
ral History 11: 33–60.

Nakatani, Y., Tanoue, S., and Yoshida, M. 1991. Fish fauna of Arida-
gawa River: Part 1. Annual Report of Wakayama Prefectural Mu-
seum of Natural History 9: 29–31.

Nip, T. H. M. 2010. First records of several sicydiine gobies (Gobiidae: 
Sicydiinae) from mainland China. Journal of Threatened Taxa 2: 
1237–1244.

Taillebois, L., Castelin, M., Ovenden, J., Bonillo, C., and Keith, P. 2013. 
Contrasting genetic structure among populations of two amphi-
dromous fish species (Sicydiinae) in the central west Pacific. PLoS 
ONE 8: e75465.

Tanaka, R., Hirashima, K., Kunishima, T., Uno, H., and Sato, T. 2020. 
Phenological diversity of freshwater migration can prolong assem-
blage-level migration period in amphidromous fishes in a temper-
ate river system in Japan. Ecological Research 35: 494–503.

The Ichthyological Society of Japan. 2003. Guidelines for the use of 
fishes in research. Available at http://www.fish-isj.jp/english/ 
guidelines.html (3 November 2020).

Wakayama Prefecture. 2012. Red Data Book of Wakayama Prefec-
ture. Available at http://www.pref.wakayama.lg.jp/prefg/032000/ 
032500/reddate2012/documents/kairui.pdf (9 September 2020). 
[In Japanese]

Wu, H. and Ni. Y. 1986. Gobioidei. Pp. 259–314. In: Chinese Academy 
of Fishery Sciences et al. (Eds) The Freshwater and Estuarine Fish-
es of Hainan Island. Guangdong Science and Technology Press, 
Guangzhou. [In Chinese with English abstract]

Yamamoto, T., Ohta, M., and Araga, C. 1997. Hypseleotris cyprinoides 
(Pisces, Gobiidae) found in the Tonda River in southwestern Kii 
Peninsula, Japan. Nankiseibutu 39: 132–134. [In Japanese]


