
This article was downloaded by: [University of Bath]
On: 13 February 2014, At: 17:15
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Journal of Natural History
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/tnah20

Four new freshwater gobies of the
genus Rhinogobius (Teleostei: Gobiidae)
from northern Vietnam
I‐Shiung Chen a & Maurice Kottelat b

a National Museum of Marine Biology & Aquarium , Checheng,
Pingtung, Taiwan, ROC
b Route de la Baroche 12 , Cornol, Switzerland
c Department of Biological Sciences , National University of
Singapore , Kent Ridge, Singapore
d Institute of Wildlife Conservation , National Pingtung University
of Science and Technology , Neipu, Pingtung, Taiwan, ROC E-mail:
Published online: 21 Feb 2007.

To cite this article: I‐Shiung Chen & Maurice Kottelat (2005) Four new freshwater gobies of the
genus Rhinogobius (Teleostei: Gobiidae) from northern Vietnam, Journal of Natural History, 39:17,
1407-1429, DOI: 10.1080/00222930400008736

To link to this article:  http://dx.doi.org/10.1080/00222930400008736

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &

http://www.tandfonline.com/loi/tnah20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00222930400008736
http://dx.doi.org/10.1080/00222930400008736


Conditions of access and use can be found at http://www.tandfonline.com/page/terms-
and-conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
B

at
h]

 a
t 1

7:
15

 1
3 

Fe
br

ua
ry

 2
01

4 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Four new freshwater gobies of the genus Rhinogobius

(Teleostei: Gobiidae) from northern Vietnam

I-SHIUNG CHEN1 & MAURICE KOTTELAT2,3

1National Museum of Marine Biology & Aquarium, Checheng, Pingtung, Taiwan, ROC, 2Route de la

Baroche 12, Cornol, Switzerland, and 3Department of Biological Sciences, National University of

Singapore, Kent Ridge, Singapore

(Accepted 17 August 2004)

Abstract
Four new freshwater gobies of the genus Rhinogobius Gill, 1859 were collected from the river running
into the Gulf of Tonkin in northern Vietnam. They are Rhinogobius boa new species, Rhinogobius
variolatus new species, Rhinogobius virgigena new species and Rhinogobius sulcatus new species. These
four new species can be distinguished from other congeneric species by a combination of characters
such as the meristic features, shape of body, shape of first dorsal fin and coloration pattern.

Keywords: Fish fauna, Gobiidae, northern Vietnam, Rhinogobius

Introduction

The Asiatic freshwater goby genus Rhinogobius Gill, 1859 is widely distributed on some

islands of the West Pacific including Japan (Akihito et al. 1993, 2002), Taiwan (Chen

and Shao 1996; Chen et al. 1998; Chen and Fang 1999), Hainan (Chen et al. 2002),

Philippines (Herre 1927; I-S. Chen, in preparation), as well as continental Asia in Russia,

Korea, China, Vietnam, Laos, Cambodia, and Thailand (Kottelat 1989, 2001a, 2001b;

Chen and Miller 1998; Chen, Kottelat and Miller 1999; Chen, Wu and Shao 1999; Chen

and Kottelat 2000; Chen and Kottelat 2003). The life histories of species of Rhinogobius

indicate that the genus includes both amphidromous and non-diadromous, landlocked

species (Mizuno 1960, Mizuno and Goto 1987; Iguchi and Mizuno 1991; Akihito et al.

1993, 2002). The number of species is estimated to be at least 70 in east and south-east

Asia and many of them await formal description (Akihito et al. 2002; Chen and Kottelat

2003; I-S. Chen, unpublished data).

Kottelat (2001a) recorded several nominal species including R. duospilus (Herre, 1935a),

R. leavelli (Herre, 1935b), R. honghensis Chen, Yang and Chen, 1999, and R. giurinus

(Rutter, 1897) from northern Vietnam. The Vietnamese Rhinogobius duospilus is re-

identified here, while the other species are treated as valid. There is still only limited
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information on the Vietnamese species and most of the material mentioned and figured in

Kottelat (2001a) cannot be examined as the material left in Vietnam has been discarded by

the agency in charge of it. Chen and Kottelat (2003) described three Rhinogobius from

streams of northern Laos draining through northern Vietnam to the Gulf of Tonkin. We

report here on Rhinogobius species obtained in some coastal streams of northern Vietnam,

between the Song Hong (Red River) drainage and the Sino-Vietnamese border.

Materials and methods

Measurements follow Miller (1988) and counts follow Chen and Shao (1996) and Chen et

al. (1999). Terminology of cephalic sensory canals and free neuromast organs (sensory

papillae) is from Miller (1988) and Wongrat and Miller (1991) based on Sanzo (1911).

Meristic abbreviations: A, anal; C, caudal; D1, D2, 1st and 2nd dorsal fins; C, caudal fin;

LR, longitudinal scale series; P, pectoral fin; PreD, predorsal scales; SDP, scale series from

origin of 1st dorsal fin to upper pectoral fin origin; TR, transverse scale series; V, pelvic fin;

VC, vertebral count. All lengths are standard length (SL). Examined material is deposited

in the Zoological Reference Collection of the Raffles Museum of Biodiversity Research,

National University of Singapore (ZRC); and the collection of the second author (CMK).

Comparative material is listed in Chen and Kottelat (2003).

Vietnamese toponymy is notorious for its lability. Toponymy in the present paper is

based on the information collected on site, and most village and stream names cannot be

found on the available official maps (Figure 1).

Figure 1. Distribution of Rhinogobius boa (white triangles), R. sulcatus (diamond), R. variolatus (squares), and

R. virgigena (black triangle) in north-eastern Vietnam. A, Mong Cai; B, Tien Yen; C, Ba Che; D, Mong Duong.
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Systematics

Rhinogobius boa new species

(Figures 2, 6, 10)

Material examined

Holotype: ZRC 49206, 27.7 mm SL, Vietnam: Quang Ninh Province, Hai Ninh District,

torrent at km 5 on road Bac Phong Sinh to Mong Cai, 21u359310N, 107u439520E, coll. M.

Kottelat et al., 2 October 1998. Paratypes: CMK 14896, five specimens, ZRC 49207, four

specimens, 26.9–33.9 mm SL, other data same as above. CMK 14890, four specimens,

22.2–32.9 mm SL, Vietnam: Quang Ninh Province, Hai Ninh District, forest creek at km 3

on road from Bac Phong Sinh to Mong Cai, 21u369430N, 107u439549E, coll. M. Kottelat

et al., 2 October 1998.

Diagnosis

Rhingobius boa is distinguished from all congeners by the unique combination of the

following features: cheek with two small greyish brown spots on lower margin;

branchiostegal membrane grey with 8–10 dark grey marks in male; first dorsal fin with a

broad median brown black mark in front of fourth spinous ray in male, none in female;

pectoral fin base usually with two round brown spots in both sexes; caudal fin base with a

median chevron-shaped black spot; body with six to seven deep brown blotches; scale

pockets with brown or deep brown margin; second dorsal fin rays eight; anal fin rays six to

seven; pectoral fin rays 16; longitudinal scale rows 30–31; predorsal median series 10–12;

and vertebrae 27.

Description. Body slender, cylindrical anteriorly, compressed posteriorly. Body proportions

in Table I. Head moderately large, slightly depressed anteriorly. Eye large, lips thick.

Mouth oblique, rear edge reaching vertical through anterior margin of pupil in both sexes.

Both jaws with three to four rows of conical teeth, outer rows enlarged. Tongue margin

rounded. Anterior nostril a short tube and posterior one a round hole. Gill opening

extending to vertical through rear margin of preopercle. Isthmus broad. 10+17527

vertebrae.

Fins. D1 VI; D2 I/8; A I/6–7; P 16; V I/5+I/5 (frequency distribution in Table II). D1 rays

II, III longest, rear tip extending to origin of D2 in male but not reaching this point

in female. A origin inserted below second branched ray of D2. P large, its rear

margin extending beyond vertical of anus in male, not extending to that point in female.

V disc rounded, spinous rays with pointed membranous lobe. C rounded, rear edge

rounded.

Scales. Body with moderately large ctenoid scales, anterior part of predorsal area

naked; scales on posterior predorsal region and belly cycloid; scales in longitudinal series

30–33 (mode 31); transverse series eight; predorsal median series 11–12; series between 1st

dorsal and upper pectoral fin origin six to seven (mode seven) (frequency distribution in

Table III). Head including opercle, preopercle and prepelvic areas naked. Predorsal

squamation with slightly trifurcate anterior edge, anterior extension of median series

reaching the midline of gap between anterior and posterior oculoscapular canals.

New freshwater gobies from Vietnam 1409
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Figure 2. Head lateral-line system of Rhinogobius boa, paratype, CMK 14986, 26.7 mm SL. Scale bar: 1 mm.
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Table I. Morphometry of four new species of Rhinogoboius from northern Vietnam.

Sex

R. boa R. sulcatus R. variolatus R. virgigena

Male Female Male Female Male Female Male Female

No. of specimens 3 3 5 1 3 3 2 3

Size (mm SL) 26.9–27.7 29.2–33.9 25.3–28.4 26.8 22.3–26.8 20.5–27.5 24.7–28.0 27.4–28.2

% in SL

Head length 31.3–33.1 (32.2) 27.3–33.1 (30.7) 31.1–33.1 (32.4) 29.2 29.5–30.8 (30.4) 29.3–30.8 (29.9) 30.1–32.0 (31.1) 28.9–29.4 (28.6)

Predorsal length 40.2–40.4 (40.3) 37.2–40.8 (39.6) 38.4–40.1 (39.2) 38.0 36.6–40.4 (37.9) 38.2–40.4 (39.6) 37.8–39.1 (38.5) 36.4–38.1 (37.1)

Snout to 2nd dorsal origin 58.5–58.7 (58.6) 57.0–59.9 (58.3) 55.1–58.4 (57.2) 58.8 56.8–60.6 (58.0) 56.9–60.6 (58.4) 57.1–58.1 (57.8) 55.8–57.4 (56.7)

Snout to anus 57.7–58.7 (58.2) 57.4–60.2 (58.3) 52.0–57.5 (55.9) 58.8 53.5–57.1 (54.6) 54.6–57.1 (56.1) 54.2–55.3 (54.7) 50.6–53.4 (52.2)

Snout to anal fin origin 62.7 62.2–64.0 (63.1) 59.9–62.0 (60.8) 61.4 56.0–62.6 (58.5) 60.3–62.6 (61.1) 58.4–59.6 (59.0) 59.0–59.9 (59.5)

Prepelvic length 29.1–29.5 (29.3) 27.5–30.7 (29.4) 29.6–32.9 (30.6) 28.8 28.7–30.3 (29.7) 28.6–30.3 (29.5) 31.8–32.8 (32.2) 29.0–29.8 (29.5)

Caudal peduncle length 26.5–27.2 (26.8) 24.0–27.2 (25.1) 24.8–27.2 (26.0) 24.1 24.6–26.3 (25.0) 24.0–26.3 (25.3) 24.5–25.7 (25.1) 26.3–26.7 (26.5)

Caudal peduncle depth 12.6–12.8 (12.7) 11.5–12.9 (12.4) 10.8–12.7 (11.7) 12.0 10.7–11.3 (11.2) 10.5–11.3 (10.8) 9.6 9.5– 9.8 (9.6)

First dorsal fin base 17.8–18.5 (18.1) 17.1–17.8 (17.3) 16.0–17.7 (17.0) 16.6 17.2–18.9 (17.8) 16.9–18.9 (18.0) 15.4–16.3 (16.7) 16.7–19.0 (17.6)

Second dorsal fin base 17.9–19.4 (18.7) 16.7–19.9 (18.7) 19.6–22.1 (20.8) 17.5 21.0–22.0 (21.4) 20.0–23.0 (21.6) 19.0–20.7 (19.8) 18.5–21.7 (19.7)

Anal fin base 14.8–15.7 (15.2) 13.4–15.5 (14.4) 14.9–17.8 (16.7) 13.8 18.6–19.2 (19.4) 16.4–19.2 (17.6) 16.6–16.9 (16.7) 16.5–18.0 (17.3)

Caudal fin length 24.7–25.1 (24.9) 23.6–26.1 (25.0) 24.8–29.8 (27.5) 21.8 26.2–27.5 (27.8) 24.4–27.5 (25.6) 17.4–24.2 (20.8) 23.2–25.0 (24.0)

Pectoral fin length 25.4–25.8 (25.6) 22.9–26.4 (25.2) 24.2–26.3 (25.6) 24.9 25.4–25.8 (27.1) 25.1–25.8 (25.5) 26.5–26.8 (26.7) 26.0–26.5 (26.3)

Pelvic fin length 17.9–18.5 (18.2) 16.4–20.5 (18.8) 18.0–19.0 (18.4) 17.8 17.9–21.9 (20.2) 17.1–20.1 (19.0) 20.9–22.3 (21.6) 19.4–21.5 (20.5)

Body depth of pelvic fin origin 16.1–16.5 (16.3) 15.4–16.4 (16.1) 14.1–16.6 (15.3) 16.4 14.3–15.0 (14.5) 13.7–15.0 (14.4) 13.4–13.5 (13.4) 13.3–14.2 (13.7)

Body depth of anal fin origin 16.3–16.4 (16.3) 15.4–16.9 (16.3) 13.5–16.0 (14.8) 15.9 13.2–14.2 (13.9) 13.4–14.2 (13.9) 12.1–12.4 (12.2) 12.7–13.3 (13.0)

Body width of anal fin origin 11.5–12.6 (12.1) 12.2–12.8 (12.5) 10.0–12.1 (11.3) 11.4 11.0–11.6 (11.4) 11.0–11.6 (11.2) 10.7 10.7–11.4 (11.1)

Pelvic fin origin to anus 29.2–29.6 (29.4) 28.5–29.9 (29.3) 25.9–27.8 (26.9) 28.4 25.8–27.7 (26.8) 27.3–27.7 (27.5) 25.1–25.9 (25.5) 24.2–26.0 (24.8)

% in HL

Snout length 28.8–30.3 (29.6) 28.6–32.8 (30.2) 27.1–33.4 (30.6) 30.7 26.1–32.9 (29.7) 27.5–31.8 (30.0) 27.5–33.0 (30.2) 30.3–30.8 (30.5)

Eye diameter 21.3–26.5 (23.9) 23.4–28.9 (25.6) 21.4–25.6 (23.6) 25.1 22.4–26.5 (24.9) 24.8–28.8 (26.2) 21.5–25.2 (23.4) 25.6–27.8 (26.9)

Postorbital length 51.4 47.8–52.1 (50.5) 49.1–55.1 (51.8) 52.1 46.2–54.8 (50.7) 49.4–51.0 (50.4) 49.8–51.1 (50.5) 51.3–52.8 (51.9)

Cheek depth 24.0–26.1 (25.0) 21.1–25.1 (22.6) 22.2–27.1 (24.9) 23.0 22.9–23.7 (23.3) 19.3–22.3 (20.6) 20.4–23.2 (21.8) 20.2–23.4 (21.7)

Head width in upper gill opening 43.8–44.1 (44.0) 42.1–47.4 (44.9) 41.2–45.2 (43.1) 49.2 42.2–45.0 (43.8) 39.9–49.0 (44.0) 38.2–42.8 (40.5) 43.3–46.6 (44.9)

Head width in maximum 54.8–56.6 (55.7) 54.8–62.6 (60.2) 53.7–64.9 (58.1) 68.2 50.9–60.1 (56.8) 54.9–58.3 (56.9) 51.1–55.3 (53.2) 56.5–61.6 (58.3)

Fleshy interorbital width 18.6–19.6 (19.1) 17.4–23.4 (20.6) 19.5–22.9 (20.9) 22.9 23.8–26.2 (25.0) 17.8–21.5 (19.2) 19.3–24.0 (21.6) 20.2–21.4 (20.9)

Bony interorbital width 8.2–10.2 (9.2) 7.4–11.9 (9.6) 9.2–11.5 (10.2) 12.9 9.3–11.6 (10.4) 7.0– 9.4 (8.3) 8.7–10.6 (9.7) 9.1–10.2 (9.8)

Lower jaw length 35.6–37.0 (36.3) 30.5–37.7 (34.2) 33.3–42.4 (39.2) 33.5 37.9–40.3 (39.2) 32.3–38.1 (35.3) 36.2–36.4 (36.3) 31.3–34.5 (32.8)

% in caudal peduncle length

Caudal peduncle depth 47.3–47.7 (47.5) 47.3–53.2 (49.5) 42.9–47.9 (45.1) 49.8 42.1–47.4 (44.9) 40.8–44.1 (42.8) 37.5–39.1 (38.3) 35.8–37.2 (36.3)

The values in parentheses are averages.
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Head lateral-line system. Canals: nasal extension of anterior oculoscapular canal with

terminal pores s above and near posterior nostrils. Anterior interorbital section of

oculoscapular canal separated, with paired pores l. A single pore k in posterior interorbital

region. Pore v present at posterior edge of eye. Gap between anterior and posterior

oculoscapular canals about equal to length of posterior oculoscapular canal. Preopercular

canal with three pores c, d, M.

Sensory papillae: row a not reaching midline of orbit. Length of row b about half of orbit.

Row c, d long, not reaching vertical of pore a. A single cp papilla. Row f paired. Opercular

rows ot and oi well separated.

Coloration in alcohol. Head and body yellowish brown. Body with six to seven deep

brown blotches. Scale pockets with brown or deep brown margin. Dorsal side of snout

with a pair of brown lines united at tip of snout. A dark blotch just below orbit. A

longitudinal brown stripe behind orbit. Cheek with a median greyish stripe in both

sexes. Cheek with two greyish brown spots along lower margin. Branchiostegal

membrane uniformly light in both sexes, with 8–10 dark grey marks in male.

First dorsal fin with light margin and a broad median brown black mark in front of fourth

spinous ray in male, none in female. Second dorsal fin with two basal rows of blackish brown

spots and greyish distal region in male, uniformly whitish with three rows of longitudinal

brown spots in female. Anal fin greyish with light margin. Pectoral fin whitish, fin base usually

with two round brown spots in both sexes. Caudal fin with three to four vertical rows of greyish

lines or spots, fin base with a median chevron-shaped black spot. Pelvic fin pale greyish brown

in male, white in female.

Table II. Comparison of frequency distribution of fin-ray counts of four new Rhinogobius species from northern

Vietnam.

D1 D2 A P

5 6 X I,7 8 9 X I,6 7 8 X 15 16 17 X

R. boa – 8 6.0 – 8 – 8.0 2 6 – 6.8 – 16 – 16.0

R. sulcatus 2 11 5.8 1 11 1 8.0 2 13 – 6.9 11 5 2 15.5

R. variolatus – 6 6.0 1 5 – 7.8 – 5 1 7.2 10 2 – 15.2

R. virgigena – 5 6.0 – 3 2 8.4 – – 5 8.0 – 5 – 17.0

Table III. Comparison of frequency distribution of scale and vertebral counts of four new Rhinogobius species from

northern Vietnam.

LR TR SDP PreD VC

26 27 28 29 30 31 32 33 X 7 8 9 X 6 7 8 X 8 9 10 11 12 X 26 27 28 X

R. boa – – – – 6 7 2 1 30.8 – 8 – 8.0 3 5 – 6.6 – – – 4 4 11.5 – 8 – 27.0

R. sulcatus 1 7 8 2 – – – – 27.6 – – 9 9.0 9 – – 6.0 1 4 3 1 – 9.4 – 8 5 27.4

R. variolatus 9 3 – – – – – – 26.3 4 2 – 7.3 – 4 2 7.3 1 3 1 1 – 9.3 4 2 – 26.3

R. virgigena – – – – 3 6 1 – 30.8 – 1 4 8.8 3 2 – 6.4 – – 1 3 1 11.0 5 – – 26.0

1412 I-S. Chen & M. Kottelat

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
B

at
h]

 a
t 1

7:
15

 1
3 

Fe
br

ua
ry

 2
01

4 



Distribution

Rhinogobius boa is presently known only from small streams of the Ka Longo drainage and

adjacent coastal streams. Ka Longo makes the border between Vietnam and China and is

known as Beilun He in China. The habitats were a small stream in foothills, under forest

cover, and a steep torrent with a succession of large boulders, falls, and shallow pools

covered by leaf litter.

Etymology

From the latin boa (measles, red spots disease), derived from boarius, bovarius (bovines),

because Romans used cow-dung to cure measles. An allusion to the red spots on the cheeks

and branchiostegal membrane. A noun in apposition.

Remarks

Rhinogobius boa is more similar to R. wangchuangensis Chen et al., 2002 (a species endemic

to Hainan) than to any other species of southern China. However, they can be

distinguished by the following combinations of features: (1) predrosal squamation: more

anterior extension of predorsal scales on middle series in R. boa than R. wangchuangensis

(11–12 versus three to six) and (2) coloration pattern: pectoral fin base always with two

round brown spots in R. boa versus a single one in R. wangchuangensis; and most of body

scale pockets with brown or deep brown margin in R. boa versus all body scale pockets

unmarked in R. wangchuangensis.

During the lower sea level resulting from glaciations, the Song Hong and part of the Hainan

rivers formed a single drainage across the exposed floor of the present Gulf of Tonkin,

explaining the fact that a number of species are endemic to an entity consisting of the lower

Song Hong, Hainan and small coastal streams between, in northern Vietnam and Guangxi

Province of China, and that pairs of closely related species inhabit Hainan, on the one hand,

and the Red River basin, on the other hand.

Rhinogobius sulcatus new species

(Figures 3, 7, 11)

Rhinogobius duospilus: Kottelat 2001a, p 61, Figure 142.

Material examined

Holotype: ZRC 49208, 27.0 mm SL, Vietnam: Quang Ninh Province, Cam Pha

District, small coastal stream, at about km 10 on road from Mong Duong to Tien Yen,

21u059380N, 107u219020E, coll. M. Kottelat et al., 5 October 1998. Paratypes: CMK

14981, eight specimens, ZRC 49209, four specimens, 20.6–27.6 mm SL, other data same

as above.

Diagnosis

Rhinogobius sulcatus is distinguished from all congeners by the unique combination of the

following features: cheek and opercle with three (rarely four) oblique brownish black bands
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Figure 3. Head lateral-line system of Rhinogobius sulcatus, paratype, CMK 14981, 25.4 mm SL. Scale bar: 1 mm.
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and one to two stripes, respectively; branchiostegal membrane greyish with 14–17 round

light spots (red or orange in life) in male; first dorsal fin with a median brownish black

blotch in front of third spinous ray in male; pectoral fin whitish, base with two conspicuous

black spots in adults; caudal fin base with a median black spot; body with six to seven

conspicuous deep brown blotches on lateral trunk; second dorsal fin rays modally eight;

anal fin rays modally seven; pectoral fin rays modally 15; longitudinal scale rows 26–29;

predorsal median series 8–11; and vertebrae modally 27.

Description

Body cylindrical anteriorly, compressed posteriorly. Body proportions in Table I. Head

moderately large, slightly depressed anteriorly. Eye large, lips thick. Mouth oblique, rear

edge reaching beyond vertical through anterior margin of pupil in both sexes. Both jaws

with three to four rows of conical teeth, outer rows enlarged. Tongue margin rounded.

Anterior nostril a short tube, posterior one a round hole. Gill opening extending to vertical

through margin of preopercle. Isthmus broad. 10211+16217527228 vertebrae (mode

27).

Fins. D1 V–VI (mode VI); D2 I/7–9 (mode 8); A I/6–7 (mode 7); P 15–17 (mode 15); V I/

5+I/5 (frequency distribution in Table II). D1 rays about equal, III, IV longest, rear tip

extending to base of first branched ray of D2 in male, not reaching origin of D2 in female. A

origin below second branched ray of D2. P large, rear margin extending to vertical of anus

in male, not reaching this point in female. V disc rounded, spinous rays with pointed

membranous lobe. C elliptical, rear edge rounded.

Scales. Body with large ctenoid scales, anterior part of predorsal area naked; scales on

posterior predorsal region and belly cycloid; scales in longitudinal series 26–29 (mode 28);

transverse series nine (mode nine); predorsal median series 8–11 (mode 10); series between

first dorsal and upper pectoral fin origin six (frequency distribution in Table III). Head

including opercle, preopercle and prepelvic areas naked. Predorsal squamation with slightly

trifurcate anterior edge, anterior extension of median series reaching midline vertical of gap

between anterior and posterior oculoscapular canals.

Head lateral-line system. Canals: nasal extension of anterior oculoscapular canal with

terminal pores s in front of posterior nostrils. Anterior interorbital section of oculoscapular

canal separated, with paired pores l. A single pore k in posterior interorbital region. Pore v

present at posterior edge of eye. Gap between anterior and posterior oculoscapular canals

about equal to length of posterior oculoscapular canal. Preopercular canal with three pores

c, d, M.

Sensory papillae: row a reaching midline of orbit. Length of row b about half of orbit.

Row c, d long, not reaching vertical of pore a. A single cp papilla. Row f paired. Opercular

rows ot and oi well separated.

Coloration in alcohol. Head and body light yellowish brown. Body with six to seven conspicuous

deep brown blotches on flank and five deep brown blotches in dorsal region. Marking of scale

pocket indistinct. Dorsal side of snout with a pair of brown lines united at tip of snout. A

longitudinal brown line behind orbit. Nape with some irregular brown marks. Cheek and

opercle always with three (rarely four) oblique brownish black stripes and one to two stripes,
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Figure 4. Head lateral-line system of Rhinogobius variolatus, paratype, CMK 14982, 25.9 mm SL. Scale bar: 1 mm.
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respectively. A brown blotch below eye in female. Branchiostegal membrane greyish

with 14–17 round light spots (red or orange in life) in male, uniformly light yellowish in

female.

First dorsal fin with light margin and a median brownish black blotch in front of

third spinous ray in male, none in female. Second dorsal fin grey with two basal

rows of blackish brown spots in male, whitish with three rows of longitudinal brown

spots in female. Anal fin greyish, with light margin. Pectoral fin whitish, base with

two conspicuous black spots in adults of both sexes. Caudal fin greyish in male, pale

white in female, with three to six rows of vertical greyish brown spots and base

with a median black spot. Pelvic fin greyish in male, pale white in female.

Distribution

Rhinogobius sulcatus is definitively known only from the type locality, a small coastal stream

north of Cam Pha, on the north-eastern coast of Vietnam. It was collected together with R.

variolatus. The specimen figured in Kottelat (2001a, Figure 142) probably represents the

same species, but this cannot be confirmed as the material is no longer available. This

material was from a small hill stream in the Song Lo drainage (a tributary of Song Hong), in

north-western Vietnam.

Etymology

From the latin sulcatus (scarred). An adjective (feminine: sulcata; neuter sulcatum).

Remarks

Rhinogobius sulcatus is more similar to R. duospilus (Herre, 1935a) (a species endemic to

Hong Kong) than to any other species in southern China. However, they can be

distinguished by the following combinations of features: (1) body scales: body with fewer

lateral scales in R. sulcatus than in R. duospilus (always 27–28 versus 30–31); (2) pectoral fin

rays: fewer pectoral fin rays in R. sulcatus than in R. duospilus (usually 15 versus 16–17); and

(3) coloration pattern in male: opercle with one to two brownish black stripes in R. sulcatus

versus none on upper region of opercle in R. duospilus.

Rhinogbius variolatus new species

(Figures 4, 8, 12)

Material examined

Holotype: ZRC 49202, 26.8 mm SL, Vietnam: Quang Ninh Province, Cam Pha District,

small coastal stream, at about km 10 on road from Mong Duong to Tien Yen, 21u059380N,

107u21920E, coll. M. Kottelat et al., 5 October 1998. Paratypes: CMK 14982, three

specimens, ZRC 49203, two specimens, 20.5–27.6 mm SL, same data as holotype. CMK

14951, one specimen, 20.2 mm SL, Vietnam, Quang Ninh Province, Ba Che District, Ba

Che River 4 km up-river of Ba Che city, 21u169340N, 107u149540E, coll. M. Kottelat et al.,

4 October 1998.
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Diagnosis

Rhingobius variolatus is distinguished from all congeners by the unique combination of the

following features: cheek and opercle with two rows of longitudinally arranged black spots

in male, none in female; branchiostegal membrane without distinct mark in male; body

with two major longitudinal rows of brownish black spots on lower half of lateral trunk in

male; pectoral fin whitish, base with two conspicuous black spots in male; caudal fin base

with a median black spot; second dorsal fin rays modally eight; anal fin rays modally seven;

pectoral fin rays 15; longitudinal scale rows 26–27; predorsal median series 8–11; and

vertebrae modally 27.

Description

Body cylindrical anteriorly and compressed posteriorly. Body proportions in Table I. Head

moderately large, slightly depressed anteriorly. Eye large, lips thick. Mouth oblique, rear

edge reaching beyond vertical of anterior margin of pupil in male, not reaching vertical of

anterior margin in female. Both jaws with three to four rows of conical teeth, and outer

rows enlarged. Tongue margin rounded. Anterior nostril a short tube and posterior one a

round hole. Gill opening extending to vertical through middle of opercle. Isthmus broad.

10+16217526227 vertebrae (mode 27).

Fins. D1 VI; D2 I/7–8 (mode 8); A I/7–8 (mode 7); P 15–16 (mode 15); V I/5+I/5

(frequency distribution in Table II). D1 rays about equal, III, IV longest, rear tip not

extending to origin of D2 in both sexes. A origin inserted below second branched ray of D2.

P large, rear margin almost extending to vertical of anus in male; never reaching it in

female. V disc rounded, spinous rays with pointed membranous lobe. C elliptical, rear edge

rounded.

Scales. Body with rather large ctenoid scales, anterior part of predorsal area naked; scales

on posterior predorsal region and belly cycloid; scales in longitudinal series 26–27 (mode

26); transverse series seven to eight (mode seven); predorsal median series 8–11; series

between first dorsal and upper pectoral fin origin seven to eight (mode seven) (frequency

distribution in Table III). Head including opercle, preopercle, and prepelvic areas naked.

Predorsal squamation with slightly trifurcate anterior edge, anterior extension of median

series reaching beyond the vertical of pores h.

Head lateral-line system. Canals: nasal extension of anterior oculoscapular canal with

terminal pores s slightly in front of posterior nostril. Anterior interorbital section of

oculoscapular canal separated, with paired pores l. A single pore k in posterior interorbital

region. Pore v present at posterior edge of eye. Gap between anterior and posterior

oculoscapular canals larger than the length of posterior oculoscapular canal. Preopercular

canal usually with three pores c, d, M but few males lack pore c.

Sensory papillae: row a extending to midline of orbit. Length of row b much smaller than

orbit. Row c, d long, not reaching vertical of pore a. A single cp papilla. Row f paired.

Opercular rows ot and oi well separated.

Coloration in alcohol. Head and body light yellowish brown. Body without distinct

dark blotches. Two major longitudinal rows of brownish black spots on lower half of

lateral trunk in male, but indistinct merely with darker brown margins of scale pockets.
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Figure 5. Head lateral-line system of Rhinogobius virgigena, holotype, ZRC 49204, 28.0 mm SL. Scale bar: 1 mm.
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Dorsal side of snout with a pair of brown lines united at tip of snout. A longitudinal

brown stripe behind orbit. Cheek and opercle with two rows of longitudinally arranged

black spots in male, none in female. A somewhat indistinct longitudinal thin brown line

on middle of cheek. Branchiostegal membrane without distinct marks, uniformly light yellowish

in both sexes.

First dorsal fin with light margin and a dark spot in front of third spinous ray in male,

none in female. Second dorsal fin with two basal rows of blackish brown spots and greyish

distal region in male, whitish with three rows of longitudinal brown spots in female.

Pectoral fin whitish, base with two conspicuous black spots in male, a single brown spot in

female. Caudal fin with three to five vertical rows of greyish brown lines and spots, base

with a median black spot. Pelvic fin pale white.

Figure 6. Rhinogobius boa, holotype, ZRC 49206, 27.7 mm SL, cephalic colour pattern of male. Scale bar: 1 mm.
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Distribution

Rhinogobius variolatus is presently known only from the Ba Che drainage and an unnamed

creek north of Cam Pha (Figure 1). It was collected in a small, shallow coastal stream with a

gravel to boulder substratum, and from the Ba Che river, which in the rainy season was

flowing swift, turbid water over large boulders.

Figure 7. Rhinogobius sulcatus, holotype, ZRC 49208, 27.0 mm SL, cephalic colour pattern of male. Scale bar:

1 mm.
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Etymology

From the latin variola (‘‘spotted disease’’, smallpox), allusion to the spots on the cheek and

opercle. An adjective (feminine: variolata; neuter: variolatum).

Remarks

Rhinogobius variolatus has more similarities with R. linshuienesis Chen et al., 2002 (a species

endemic to Hainan island) than with any other congener in southern China and Vietnam.

They can be distinguished by the following features: (1) scale counts: R. variolatus has

fewer longitudinal scales than R. linshuiensis (26–27 versus 29–30); (2) male coloration

pattern: cheek with two rows of black spots in R. variolatus versus a single row of red spots

in R. linshuiensis; caudal fin base with a single median black spot in R. variolatus versus with

two separated, greyish brown spots in R. linshuiensis.

Figure 8. Rhinogobius variolatus, holotype, ZRC 49202, 26.8 mm SL, cephalic colour pattern of male. Scale bar:

1 mm.
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Rhinogobius virgigena new species

(Figures 5, 9, 13)

Material examined

Holotype: ZRC 49204, 28.0 mm SL, Vietnam: Quang Ninh Province, Ba Che

District, tributary of Ba Che River, about 11 km from Ba Che on road to Tien Yen,

21u179100N, 107u209020E, coll. M. Kottelat et al., 5 October 1998. Paratypes: CMK

14975, two specimens, ZRC 49205, two specimens, 24.6–28.2 mm SL, same data as

holotype.

Figure 9. Rhinogobius virgigena, holotype, ZRC 49204, 28.0 mm SL, cephalic colour pattern of male. Scale bar:

1 mm.
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Diagnosis

Rhingobius virgigena is distinguished from all congeners by the unique combination of the

following features: cheek with a long, conspicuous brownish black stripe extending

forwards to upper lip, followed posteriorly by a short brownish black bar in male;

branchiostegal membrane deep grey in male with 9–12 round light spots; body with four to

five small dark brown blotches in posteror part of lateral trunk; scales pockets with darker

Figure 10. Rhinogobius boa. (A) Male, holotype, ZRC 49206, 27.7 mm SL; (B) female, paratype, ZRC 49207,

33.9 mm SL.

Figure 11. Rhinogobius sulcatus. (A) Male, holotype, ZRC 49208, 27.0 mm SL; (B) female, paratype, ZRC 49209,

26.8 mm SL.
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brown margin; pectoral fin base with one thin brownish black line in male; caudal fin

base with a median black spot; second dorsal fin rays modally eight; anal fin rays

eight; pectoral fin rays 16; longitudinal scale rows 30–31; predorsal median series 10–12;

and vertebrae 26.

Description. Body rather slender, cylindrical anteriorly, compressed posteriorly.

Body proportions in Table I. Head moderately large, slightly depressed anteriorly. Eye

Figure 12. Rhinogobius variolatus. (A) Male, holotype, ZRC 49202, 26.8 mm SL; (B) female, paratype, ZRC

49203, 27.6 mm SL.

Figure 13. Rhinogobius virgigena. (A) Male, holotype, ZRC 49204, 28.0 mm SL; (B) female, paratype, ZRC

49205, 28.2 mm SL.
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large, lips thick. Mouth oblique, rear edge reaching beyond vertical through anterior

margin of pupil in male, merely extending beyond vertical of anterior margin of orbit in

female. Both jaws with three to four rows of conical teeth, outer rows enlarged. Tongue

margin rounded. Anterior nostril a short tube, posterior one a round hole. Gill opening

extending to vertical through rear margin of preopercle. Isthmus broad. 10+16526

vertebrae.

Fins. D1 VI; D2 I/8–9 (mode 8); A I/8; P 16; V I/5+I/5 (frequency distribution in Table II).

D1 rays about equal, III, IV longest, rear tip not extending to origin of D2 in both sexes. A

origin inserted below second branched ray of D2. P quite long and large, rear margin

extending beyond vertical of anus in both sexes. V disc long and elliptical, spinous rays with

pointed membranous lobe. C elliptical, rear edge rounded.

Scales. Body with moderately large ctenoid scales, anterior part of predorsal

area naked; scales on posterior predorsal region and belly cycloid; scales in

longitudinal series 30–31 (mode 31); transverse series eight to nine (mode nine);

predorsal median series 10–12 (mode 11); series between 1st dorsal and upper pectoral

fin origin six to seven (mode six) (frequency distribution in Table III). Head including

opercle, preopercle, and prepelvic areas naked. Predorsal squamation with slightly

trifurcate anterior edge, anterior extension of median series reaching beyond vertical

of pores h.

Head lateral-line system. Canals: nasal extension of anterior oculoscapular canal with terminal

pores s in front of posterior nostril. Anterior interorbital section of oculoscapular canal

separated, with paired pores l. A single pore k in posterior interorbital region. Pore v present at

posterior edge of eye. Gap between anterior and posterior oculoscapular canals slightly smaller

than the length of posterior oculoscapular canal. Preopercular canal with three pores c, d, M.

Sensory papillae: row a not reaching midline of orbit. Length of row b smaller than orbit.

Row c, d long, not reaching the vertical of pore a. A single cp papilla. Row f paired.

Opercular rows ot and oi well separated.

Coloration in alcohol. Head and body light yellowish brown. Body with four to five

small dark brown blotches in posterior part of lateral trunk in both sexes. Scales pockets with

darker brown margin. Dorsal side of snout with a pair of brown lines united at tip of snout. A

longitudinal brown stripe behind orbit. A dark brown mark below orbit in both sexes.

Cheek with a long, conspicuous brownish black stripe extending forward to upper lip,

posteriorly with a short brownish black bar in male; marking missing in female. Nape with

a few deep brown marks or bars. A longitudinal brown line on middle from lower

margin of eye to posterior point of opercle. Branchiostegal membrane deep grey in

male, with 9–12 round or oblong light spots (orange in life), uniformly light yellow in

female.

First dorsal fin pale white with dark spots in front of second spinous ray in male,

none in female. Second dorsal fin pale white with two rows of blackish brown spots

and greyish distal region in male, with three rows of longitudinal brown spots in female.

Anal fin greyish with light margin. Pectoral fin whitish, fin base with one thin

brownish black line in male, with one broader brown spot in female. Caudal fin with six

to seven vertical rows of greyish brown spots, base with a median black spot. Pelvic fin

pale white.
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Distribution

Rhinogobius virgigena is presently known only from the type locality, in Ba Che drainage,

northern Vietnam. It was collected together with R. variolatus.

Etymology

Virgigena, from the latin virga (coloured band on cloth) and gena (cheek). A noun in

apposition.

Remarks

Rhinogobius virgigena is more similar to Rhinogobius duospilus (Herre, 1935a) (a species

endemic to Hong Kong) than to any other species in southern China. However, they

can be distinguished by the following combinations of features: (1) body shape:

rather slender body with lower body depth in R. virgigena (body depth in anal fin

origin 12.1–12.4% (average 12.2%) versus 13.4–15.8% (average 15.1%) in male); (2)

vertebral counts: R. virgigena with lower vertebrae count than R. duospilus (26 versus 27);

and (3) coloration pattern in male: cheek with a rather long black stripe extending

forward on upper lip and a short black bar in R. virgigena versus three conspicuous

deep brown stripes in R. duospilus; pectoral fin base with a thin black line in R.

virgigena versus two blackish brown spots in R. duospilus.

Discussion

Although different degrees of head canal reduction have been seen in the Chinese species

of genus Rhinogobius Gill, 1859 (Chen and Miller 1998; Chen and Fang 1999), even

some species with complete reduction of head canal, almost all the Vietnamese species

seem to represent the normal canal status of typical Rhinogobius canal development

except the new species, R. variolatus, with some specimens as canal reduction of

preopercular canal in male. However, very conspicuous coloration pattern, body

shape, even some meristic features have been well distinguished from all nominal allopatric

or sympatric species in Vietnam. Another five valid, endemic species seen in the

Mekong basin also represent normal status of head canal development with different

counts of vertebrae and other features (Chen, Kottelat and Miller 1999; Chen and

Kottelat 2000, 2003).

An artificial key to all nominal Rhinogobius species with longitudinal infraorbital neuromast

organs from northern Vietnam

1. Pectoral fin base with a vertically greyish brown curve, pectoral fin ray counts

more than 17 . . . . . . . . . . . . . . . . . R. leavelli

– Pectoral fin base lacking vertical dark blotch; pectoral fin ray modally 15–16. . 2

2. Cheek with several densely set round dark spots as pupil size . . R. honghensis

– Cheek unlike such pattern of marks . . . . . . . . . . . . . . 3

3. Pectoral fin base with one thin, longitudinal dark line in male . R. virgigena n. sp.

– Pectoral fin base always with two dark spots or marks in both sexes . . . . 4
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4. Cheek with many oblique dark stripes in male. . . . . . R. sulcatus n. sp.

– Cheek with round spots at least in lower part but lacking such stripes in male . 5

5. Cheek with two longitudinal rows of round black spots in male; LR usually 26–27;

VC modally 26 . . . . . . . . . . . . . . . R. variolatus n. sp.

– Cheek merely with two small greyish spots on lower region in male; LR usually

30–31; VC modally 27 . . . . . . . . . . . . . R. boa n. sp.

Acknowledgements

I-S.C. is very grateful for grant support from NSC (2002–2003) for current research.

M.K.’s work in northern Vietnam was conducted during a biodiversity base-line study of

Halong Bay and adjacent areas. We are pleased to thank Pham Duc Tien for his efficient

assistance in the field and Tony Whitten for his support.

References

Akihito, Iwata A, Sakamoto K, Ikeda Y. 1993. Suborder Gobioidei. In: Nakabo T, editor. Fishes of Japan with

pictorial key in the species Tokyo: Tokai University Press. p 997–1392. (Jpn).

Akihito, Sakamoto K, Ikeda Y, Sugiyama K. 2002. Suborder Gobioidei. In: Nakabo T, editor. Fishes of Japan with

pictorial key in the species. 2nd ed Tokyo: Tokai University Press. p 1139–1310.

Chen I-S, Fang LS. 1999. The freshwater and estuarine fishes of Taiwan Pingtung: National Museum of Marine

Biology and Aquarium Press. 288 p.

Chen I-S, Kollelat M. 2000. Rhinogobius maculicervix, a new species of goby from the Mekong basin in northern

Laos. Ichthyological Exploration of Freshwaters 11:81–87.

Chen I-S, Kottelat M. 2003. Three new freshwater gobies of the genus, Rhinogobius (Teleostei: Gobiidae) from

northeastern Laos. Raffles Bulletin of Zoology 51:87–95.

Chen I-S, Kottelat M, Miller PJ. 1999. Freshwater gobies the genus Rhinogobius from the Mekong basin in

Thailand and Laos, with descriptions of three new species. Zoological Studies 38:19–32.

Chen I-S, Miller PJ. 1998. Redescription of Gobius davidi (Teleostei: Gobiidae) and comparison with Rhinogobius

lentiginis. Cybium 22:211–221.

Chen I-S, Miller PJ, Fang LS. 1998. A new species of freshwater goby from Lanyu (Orchid Island), off Taiwan.

Ichthyological Exploration of Freshwaters 9:255–261.

Chen I-S, Miller PJ, Wu HL, Fang LS. 2002. Taxonomy and mitochondrial sequence evolution in

non-diadromous species of Rhinogobius (Teleostei: Gobiidae) of Hainan Island, southern China.

Marine and Freshwater Research 53:259–273.

Chen I-S, Shao KT. 1996. A taxonomic review of the gobiid fish genus Rhinogobius Gill, 1859, from Taiwan with

descriptions of three new species. Zoological Studies 35:200–214.

Chen I-S, Wu HL, Shao KT. 1999. A new species of Rhinogobius (Teleostei: Gobiidae) from Fujian Province,

China. Ichthyological Research 46:171–178.

Chen I-S, Yang JX, Chen YR. 1999. A new goby of the genus Rhinogobius (Teleostei: Gobiidae) from Honghe

basin, Yunnan Province, China. Acta Zoologica Taiwanica 10:45–52.

Gill TN. 1859. Notes on a collection of Japanese fishes by Dr. J. Morrow. Proceedings of the Academy of Natural

Sciences Philadelphia 11:144–159.

Herre AWCT. 1927. Gobies of Philippines and China Sea. Monographs of the Bureau of Science, Manila

23:1–352.

Herre AWCT. 1935a. Note on the fishes in the Zoological Museum of Standford University, new and rare

Hongkong fishes obtained in 1934. Hong Kong Nature 6:285–293.

Herre AWCT. 1935b. Two new species of Ctenogobius from south China (Gobiidae). Lingnan Science Journal

14:395–397.

Iguchi K, Mizuno N. 1991. Mechanism of embryonic drift in the amphidromous goby, Rhinogobius brunneus.

Environmental Biology of Fishes 31:295–300.

Kottelat M. 1989. Zoogeography of the fishes from Indochinese inland waters with an annotated check-list.

Bulletin Zoologisch Museum Universiteit van Amsterdam 12:1–55.

Kottelat M. 2001a. Freshwater fishes of northern Vietnam Washington: World Bank. 140 p.

1428 I-S. Chen & M. Kottelat

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
B

at
h]

 a
t 1

7:
15

 1
3 

Fe
br

ua
ry

 2
01

4 



Kottelat M. 2001b. Fishes of Laos Colombo: Wildlife Heritage Trust Publications. 198 p.

Miller PJ. 1988. New species of Coryrogobius, Thorogobius, and Wheelerigobius from west Africa (Teleostei:

Gobiidae). Journal of Natural History 22:1245–1262.

Mizuno N. 1960. Description of a new freshwater goby from Japan. Memoirs of College Science, University of

Kyoto, Series B 27:117–119.

Mizuno N, Goto A. 1987. Japanese freshwater fishes, and their distribution, variation and speciation. Tokyo:

Tokai University Press. 244 p. (Jpn).

Rutter C. 1897. A collection of fishes obtained in Swatow, China. Bulletin of the American Museum of Natural

History 54:321–394.

Sanzo L. 1911. Distribuzione delle papille cutanee (organi ciatiforme) e suo valore sistematico nei gobi.

Mitteilungen der Zoologischen Station Neapel 20:249–328.

Wongrat P, Miller PJ. 1991. The innervation of head neuromast rows in eleotridine gobies (Teleostei: Gobioidei).

Journal of Zoology, London 225:27–42.

New freshwater gobies from Vietnam 1429

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
B

at
h]

 a
t 1

7:
15

 1
3 

Fe
br

ua
ry

 2
01

4 


