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Abstract. — Three new species of Lentipes (L. argenteus, L. ikeae and L. mekonggaensis), freshwater gobies, are
described from streams of Sumatra, Java, Bali and Sulawesi (Indonesia). They differ from other species of the
genus by a combination of characters including an urogenital papilla lacking lateral lobes and retractable into a
sheath-like groove, the number of pectoral fin rays, the number of scales, tricuspid teeth in the upper jaw, and a
specific body colour in males.

Résumé. — Trois nouvelles especes de Lentipes d’Indonésie (Gobiidae).

Trois especes nouvelles de Lentipes (L. argenteus, L. ikeae et L. mekonggaensis), gobies d’eau douce, sont
décrits de Sumatra, Java, Bali et Sulawesi (Indonésie). Ils différent des autres especes du genre par plusieurs
caracteres dont : une papille urogénitale rétractable dans une cavité et sans lobes latéraux, le nombre de rayons
aux nageoires pectorales, le nombre d’écailles, le nombre de dents tricuspides a la machoire supérieure et une

Editor ©. Otero coloration caractéristique des males.
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Lentipes During the past 35 years, many sicydi-
?ulaWCSi ine gobies have been collected and iden-
Ba;? tified from freshwater streams through-
Sumatra out the tropical Indo-Pacific. Never-
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underprospected (Watson et al., 2007;
Keith et al., 2010a,b; Thuesen et al.,
2011). Recently, a number of expeditions led by the Indone-
sian Institute of Sciences (LIPI) in remote areas of Indonesia
(i.e. the ICBG project with UC Davis in Mekongga, Sulawe-
si), and correlated to a collaborative work between the Insti-
tute for Research and Development (IRD), the LIPI and the
National Museum of Natural History of Paris (MNHN), led
to the discovery of further new species.

Compared to other sicydiine genera, Lentipes is unique
in having tricuspid premaxillary teeth in both males and
females, but with generally 0-6 canine teeth at the posterior
tip of the premaxilla in males. The ascending process on the
premaxilla is narrow at the dorsal tip. The tongue is fused to
the floor of the mouth. The pelvic disc is adherent to the belly
between all five rays and scales are never present on the nape
and the belly in adults (Keith and Lord, 2011a). Lentipes also
exhibits considerable morphological variation in the shape
of the urogenital papilla. A recent study of sicydiine phylog-
eny based on DNA sequences supports the assembly in the

same clade of the genera Lentipes, Akihito and Sicyopus and
their reciprocal monophyly (Taillebois et al., 2014).

Lentipes is currently known by 14 species and is dis-
tributed in the Pacific Ocean from Indonesia to Papua New
Guinea, and from southern Japan to Hawaii and the Marque-
sas Islands (Watson et al., 2002; Keith ef al., 2006, 2011;
Lynch et al.,2013). Among them, five are known from Indo-
nesia (Watson and Kottelat, 1994, 2006; Watson and Allen,
1999; Allen, 2001). The status of Raogobius andamanicus
Mukerji, 1935, which is considered by some authors as a
Lentipes, is not clear and is not considered here.

Here, our purpose is to provide a description of three
new Lentipes known from Sulawesi, Java, Bali and Sumatra
(Indonesia).

METHODS

Methods follow Lachner and Karnella (1980) complet-
ed by Watson ez al. (2002) and Keith and Marquet (2005).
Measurements were taken with a dial calliper to the nearest
tenth of a millimetre. All counts were taken from the right
side. The size is given in standard length (SL). Teeth were
counted to the right of the premaxillary symphysis. Abbre-
viations for institutions and collections follow Leviton ez al.
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(1985). Abbreviations for the cephalic sensory pore system
follow Akihito (1986).

Scale and fin ray counts are reported as: A, anal fin ele-
ments (including flexible spine and segmented rays); D, dor-
sal fins (D1, first dorsal fin spines; D2, second dorsal fin ele-
ments); P, pectoral fin rays; C, caudal fin rays (only branched
rays are reported); LS, scales in lateral series counted from
upper pectoral fin base, or anteriormost scale along lateral
midline, to central hypural base; PD, predorsal midline scales
counted from the scale directly anterior to the first dorsal fin
insertion to the anteriormost scale; TRB, transverse series
backward, referring to scales counted from the first scale
anterior to second dorsal fin origin, in a diagonal manner,
posteriorly and ventrally to the anal fin base or ventralmost
scale; TRF, transverse series forward, refers to scales count-
ed from the first scale anterior to second dorsal fin origin,
in a diagonal manner, anteriorly and ventrally to the centre
of abdomen or ventralmost scale; ZZ, zigzag series, refer-
ring to scales on the narrowest region of the caudal peduncle
counted from the dorsalmost scale to the ventralmost scale
in a zigzag (alternating) manner.

Lentipes mekonggaensis n. sp. Keith & Hadiaty
(Figs 1-3, Tabs I-1V)

Comparative material

This new species is compared with Lentipes species hav-
ing no enlarged lobes associated with the urogenital papillae
or elongate finger like projections in males, having an uro-
genital papilla in both sexes that is retractable into a sheath-
like groove, and having more than 17 pectoral rays. These
species are Lentipes armatus Sakai & Nakamura, 1979, Len-
tipes venustus Allen, 2004, and Lentipes multiradiatus Allen,
2001.

Lentipes armatus. - 21 specimens from Ishigaki City,
Ishigaki Island, Okinawa Prefecture, Ryukyu Islands, Japan.
BLIH 1983379, male (34.2 mm SL); Ara River; 10 Jul. 1983.
BLIH 1989134, male (39.0 mm SL), BLIH 1989142, female
(37.4 mm SL); Ara River; 26 Aug. 1989. BLIH 1989795, 1
male, 1 female (34.0-36.6 mm SL); Ara River; 17 Oct. 1989.
BLIH 1991375, female (42.9 mm SL), BLIH 1991686, 2
females (41.4-46.9 mm SL); Ara River; 2 Jul. 1991. NSMT
P.29315, paratype, male (34.9 mm SL); Arakawa River; 3
Sep. 1974. URM P3842, 5 males, 5 females (33.1-45.2 mm
SL); Miyara River; 29 May 1982. URM P4533, female
(41.9 mm SL); Ara River; 4 Sep. 1982. URM P4872, male
(37.9 mm SL); Miyara River; 16 Sep. 1982.

Lentipes venustus.- WAM 32372.001 (paratypes) 1 male,
1 female (24.0-28.8 mm SL); Papua New Guinea, Apatabuia
River, D’Entrecasteaux Islands, Normanby Island Bunama
Village, 10°07.067°S-150°09.12°E, 30 Jan. 2003; Allen
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& Stevenson. MNHN, uncatalogued, 4 males, 3 females,
Papua, crique Bichain 19 Oct. 2010; Keith et al. coll.

Lentipes multiradiatus. - WAM 32370.003, 1 male,
3 females (30.0-37.0 mm SL); Papua New Guinea,
Awaetowa River, D’Entrecasteaux Islands, Fergus-
son Island, 09°30.907°S-150°52.04’E, 27 Jan. 2003;
Allen & Stevenson. WAM 32374.002, 5 males, 1 female
(25.7-37.5 mm SL); Papua New Guinea, Dibuwa River,
D’Entrecasteaux Islands, Normanby Island, Yeluyelua Vil-
lage, 10°02.77°S-151°14.883’E, 30 Jan. 2003; Allen.

Other comparative specimens are those cited in Lynch et
al. (2013).

Material examined

Eleven specimens from Sulawesi, totalling 5 males, 6
females; size range 29.3-46.3 mm SL [36.6-55.3 mm, total
length (TL)], largest male 39.0 mm SL, largest female
46.3 mm SL.

Holotype. - MZB 21473, male (34.4 mm SL), Indonesia,
Sulawesi Tenggara province, Kolaka Utara regency, Wawo
district, Tinukari village, Sungai Tepasa, (Sungai is a river
in Bahasa Indonesia), 03°38°32.6”S-121°05°47.3”E; 30 Jun.
2011, Hadiaty, Wowor & Sopian coll.

Paratypes. - MZB 21474, 2 males (29.3-30.9 mm SL)
and 3 females (43.4-46.3 mm SL), same data as holotype.
MNHN 2013-0653, 2 males (29.3-32.0 mm SL), same data
as holotype. MNHN 2013-0652, 3 females (37.6-39.0 mm
SL), same data as holotype.

Diagnosis
The new species has 19-20 pectoral rays, a second dor-
sal and anal fins 110, and 28-33 lateral scales. The urogeni-

Table I. - Number of pectoral rays for Lentipes species.

15116 |17 | 18 | 19 | 20
L. adelphizonus 1 1 1
L. argenteus 2 8 1
L. armatus 1 12 | 8
L. caroline 21
L. concolor 112127 7
L. crittersius 1
L. dimetrodon 5 1
L. ikeae 4 7
L. kaaea 24 | 4
L. mekonggaensis 5 6
L. mindanaoensis 1
L. multiradiatus 3120 13| 2
L.rubrofasciatus | 2 | 5 1
L. solomonensis 6 4
L. venustus 3 5 1
L. watsoni 3 7
L. whittenorum 3 5 2

Cybium 2014, 38(2)
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tal papilla is retractable into a sheath-like groove and
is without lobes or other expanded tissue. The male is
characterised by few tricuspid teeth in the upper jaw
(10-16), ctenoid scales on anterior body region strong-
ly ossified, the base of the first dorsal fin not reaching
the base of the second dorsal fin origin, and a specific
body colour, with a bright red head, a red band on cau-
dal peduncle and orange dorsal fins.

32 (33|34
5

Description

The number of pectoral rays in Lentipes species
are given in table I, the number of upper jaw teeth in
table II, meristic counts in table III, and morphomet-
rics expressed to the nearest whole percent of standard
length in table I'V. Below, the holotype counts are given
first, followed in brackets if different, by paratype
counts.

First dorsal fin (D1) with six flexible spines, sec-
ond dorsal fin (D2) with one flexible spine and ten
segmented rays (D VI-1,10). Anal fin with one flex-
ible spine and ten segmented rays (A 1,10) and directly
opposite to second dorsal fin. Base of first dorsal fin not
reaching base of second dorsal fin origin in both sexes;
the distance between D1 and D2 is about half the eye
diameter in male; spines not filamentous in both sexes.
Pelvic fins constitute a strong adhesive disc adherent to
abdomen between all five rays. Pectoral fin with 19-20
rays, ventralmost 1% or 2" rays simple; posterior mar-
gin slightly rounded. Caudal fin (C) with 13 branched
rays.

Lateral scales (LS) 32(28-33). No difference in
scale number and arrangement between sexes. They
are lightly embedded and mainly cycloid in females.
Generally limited to caudal peduncle, few may extend
anteriorly along midline between second dorsal and
anal fins; some ctenoid scales are on the anteriormost
part of the flanks. Males have mainly ctenoid scales,
strongly developed with prominent spines on anterior
body region, and few cycloid scales on caudal pedun-
cle. Scales in transverse backwards (TRB) series 11(11-
13) and in transverse forward series (TRF) 10(7-12).
Zigzag scales (ZZ) 12(9-12). Head, breast, nape and
belly without scales. Upper jaw teeth distinctly tricus-
pid anteriorly, males 10(10-16), females (24-32). Pre-
maxilla in males with 3(2-6) recurved canines posterior
to tricuspid teeth; females without teeth posterior to
tricuspid teeth. Teeth in lower jaw recurved and canine
in males 3(3-5); no teeth in females. Cephalic sensory
pore system A, B, C,D,F, H,K, L, N and O; pore H
& K sometimes fused. Pore D singular with all others
paired (Fig. 2); oculoscapular canal divided into ante-
rior and posterior canal between pores H and K. Some
cutaneous sensory papillae present on head.

161718 |19(20 (21|22 (23|24(25|26(27 28|29 30|31
2
1

Triscuspid teeth

1213|1415

10| 11
2
1
9

819
2
1
8

1

6|7
1

6|7
1

4122
2

Conical teeth
2131415
2

1
1
2

2131415
1

1

1

0
6
11
5

3

Table II. - Number of upper jaw teeth in studied species of Lentipes.

L. mekonggaensis males
L. mekonggaensis females
L. armatus males

L. armatus females

L. multiradiatus males

L. multiradiatus female

L. venustus males

L. venustus females

L. mekonggaensis males
L. mekonggaensis females
L. armatus males

L. armatus females

L. multiradiatus males

L. multiradiatus female

L. venustus males

L. venustus females

Cybium 2014, 38(2) 135
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Table III. - Meristic counts in studied species of Lentipes.
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Table IV. - Morphometrics in studied species of Lentipes expressed to the nearest whole percent of standard length.

Predorsal length
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Table IV. Continued.

Three new species of Lentipes from Indonesia

Sexual dimorphism well developed. Ctenoid scales on
anterior body region strongly ossified in males, each with
3-5 prominent spines; scales on posterior part of body with
fewer, but larger ctenii than those of females. Urogenital
papilla in males slender and pointed distally without associ-
ated lobes or expanded tissue (Fig. 3A), urogenital papilla
retractable into a sheath-like groove; female urogenital
papilla rectangular in appearance (Fig. 3B) and also retract-
able into a sheath-like groove. Jaw length, head length and
caudal peduncle length greater in males. Dorsal, caudal and
anal fins longer in males.

Colour in preservation

Male. - Background of body greyish. Background of head
greyish to blackish. Snout dusky. Head ventrally greyish.
Lateral midline without a well-marked black subcutaneous
band. All scales on flanks and caudal peduncle with black
margins. Nape greyish. Caudal fin rays greyish. Dorsal and
anal fins blackish, with a lighter margin. Pelvic disk without
pigment. Pectoral rays greyish. Pectoral fin base greyish.

Female. - Mostly white. Head and body greyish to whit-
ish. More or less lateral midline with a black subcutane-
ous band terminating as a brownish spot at caudal fin base.

Cybium 2014, 38(2)

Body depth in males at
second dorsal origin
1112|1314 |15]|16|17|18
L. mekonggaensis 213
L. armatus 1|-|1]1 21212
L. multiradiatus 21 -(11]3
L. venustus 11 (2]-]1
Second dorsal fin length Anal fin length
26|27(28(29(30|31(32|33(34|35[36|37(38|39[40|23(24|25(26|27(28|29(30|31|32|33
L. mekonggaensis males I|{-|1|-|1|-|1}1 ) O I O I O e B O
L. mekonggaensis females 511 11 |—-(1]1]2
L. armatus males 1|1 {2[3(1]2 112133 (-11
L. armatus females 1141412 11-15]3]2
L. multiradiatus males 1 (-1 |1 |-]- 1 -(3|-|-]1]1
L. multiradiatus female 1|1 |-]-1]3 1|1 |1 ]|=]1]=-]-11
L. venustus males 11 ]|=]-1- - =11 =1 211 | === 1-]-111]1
L. venustus females 211 -1 1(-12
Caudal fin length
18|19 (20 |21 (22 (23 (24|25 (26
L. mekonggaensis males 11212
L. mekonggaensis females 212 |-|1]-11
L. armatus males 1{-|-|111]3]5
L. armatus females 116 (3|1
L. multiradiatus males 2 (=12 |11
L. multiradiatus female 1|11 |=|-]1]1
L. venustus males 1L{-|—-|=]1]|1 =12
L. venustus females 1|-]- 1

Above midline some dusky bars and bands may be present
and dorsally few dusky square shaped saddles may be
present. Blackish spot medially at base of caudal fin; may
be absent in some specimens. Dorsal rays and spines whit-
ish, membrane and rays distally without pigment. Caudal fin
rays whitish, membrane and distal margin without pigment.
Anal fin without pigmentation at base of rays and spine. Pel-
vic disc not pigmented. Pectoral rays and membrane greyish.
Pectoral base whitish.

Colour in life (Fig. 1)

Male. - Background of body greyish. Background of head
and snout reddish. Dorsal margin of head greyish, upper lip
red. Head ventrally whitish. Lateral midline without a well-
marked black subcutaneous band. All ctenoid scales on
flanks and caudal peduncle with black margins.

Bright orange dorsal fins, with a blue-edged black spot
in middle of membrane between first two dorsal rays of the
second dorsal fin. Caudal and pectoral fins translucent. Anal
fin bluish to green in the anterior part and red in the posterior
part.
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Figure 2. - Diagrammatic illustration of head in Lentipes mekong-
gaensis (male) showing head pores and sensory papillae. A: Dorsal
view; B: Lateral view.

Female. - Colour less variable in females. Greyish to
brownish with dusky markings appearing similar to that in
preservation.

Distribution
Currently known only from river Tepasa, Indonesia,
Sulawesi Tenggara province.

Ecology

Lentipes mekonggaensis was collected in a swift, clear
high gradient stream with a rocky and boulder-strewn bottom
at the edge of oil palm plantation (388 m above sea level). It

138
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Figure 3.- Diagrammatic illustration of urogenital papilla in Len-
tipes mekonggaensis. A: Male; B: Female. 1: anus; 2: urogenital
papilla; 3: anal fin.

is presumed to be amphidromous as the other members of
the subfamily (Keith, 2003; McDowall, 2007).

Comparison

Lentipes mekkonggaensis differs from L. kaaea, L. rubro-
fasciatus, L. solomonensis and L. whittenorum in not hav-
ing enlarged lobes associated with the urogenital papilla in
males. It differs from L. adelphizonus in not having elongate
finger like projections anterior to the urogenital papillae in
males. From L. dimetrodon it differs in having 19-20 pectoral
fin rays vs. 15-16, from L. argenteus (this paper) and L. ikeae
(this paper) in having 19-20 pectoral fin rays vs. 16-17.

Lentipes mekonggaensis differs from L. armatus,
L. venustus and L. multiradiatus in having, in male, the base
of the first dorsal fin not reaching the base of the second dor-
sal fin origin vs. reaching the base of the second dorsal fin
origin, and distinctive bright red colours on body. Further-
more, it differs also from L. armatus in having fewer tricus-
pid teeth in the upper jaw in males (10-16 vs. 18-27); from
L. venustus and L. armatus in having longer preanal length
(61-63 vs.57-61/57-62% SL) and jaw length in males (14-15

Cybium 2014, 38(2)
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Three new species of Lentipes from Indonesia

Figure 4. - Lentipes argenteus. A: Male; B: Female. (Pictures by P. Keith)

vs. 12-14/13-14% SL). Finally, it differs from L. multiradia-
tus in having fewer scales in lateral series (28-33 vs. 33-42),
and a smaller second dorsal fin length in females (28-29 vs.
30-34).

Etymology

The name of the species is derived from the name of
Mekongga mountain (Sulawesi), where the specimens were
caught.

Figure 5. - Diagrammatic illustration of head in Lentipes argenteus
(male) showing head pores and sensory papillae. A: Dorsal view;
B: Lateral view.

Cybium 2014, 38(2)

Lentipes argenteus, n. sp. Keith, Hadiaty & Lord
(Figs 4-6, Tabs V-VII)

Comparative material

The new species is compared with Lentipes species hav-
ing no enlarged lobes associated with the urogenital papillae
or elongate finger like projections in males, having an uro-
genital papilla in both sexes that is retractable into a sheath-
like groove, and having 15-17 pectoral rays. These species
are Lentipes dimetrodon Watson & Allen, 1999, Lentipes
watsoni Allen, 1997 and Lentipes ikeae n. sp., this paper.

Lentipes dimetrodon. - MZB 8001 (holotype), male
(21.6 mm SL); Indonesia, Papua, Omamerwai Creek, 9 Aug.
1995; G.R. Allen. MZB 8002 (paratype), male (19 mm SL),
same data as holotype. WAM P.31059-003 (paratypes),
2 males (21.0-23.3 mm SL) and 1 male, 1 female (19.0-
23.5 mm) same data as holotype.

NB: WAM P.31059-003 is the correct catalog number of
WAM paratypes of L. dimetrodon and not WAM P.31059-

B ! 2
Figure 6. - Diagrammatic illustration of urogenital papilla in Len-

tipes argenteus. A: Male; B: Female. 1: anus; 2: urogenital papilla;
3: anal fin.
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002 as cited by mistake in the original description [S. Mor-
rison (WAM), pers. com.].

Lentipes watsoni. - WAM P.31221-001 (holotype), male,
47.4 mm SL, Papua New Guinea: Gulf Province, Sapoi
River; 12-19 Nov. 1996; G.R. Allen. WAM P.31221-002
(paratypes), 3 males, 3 females (44.7-64.4 mm SL), same
data as holotype.

Lentipes ikeae n. sp. this paper.

Material examined

Eleven specimens from Sumatra, totalling 8 males, 3
females; size range 26-38 mm SL [33-46 mm, total length
(TL)], largest male 34 mm SL, largest female 38 mm SL.

Three new species of Lentipes from Indonesia

Holotype. - MZB 21475, male (29.7 mm SL), Clearwater
Hillstreams in Padang, West Sumatra, Jun. 2013, M. Negrini
don.

Paratypes. - MZB 21476, 2 males (25.8-27.8 mm SL)
and 1 female (38.4 mm SL), same data as holotype. MNHN
2013-0651, 5 males (26.7-34.0 mm SL) and 2 females (33.6-
37.8 mm SL), same data as holotype.

Diagnosis

The new species has 16-17 pectoral rays, 4-8 scales in
transverse backwards series, 35-49 lateral scales and a first
dorsal fin with 5-6 flexible spines. The urogenital papilla is
retractable into a sheath-like groove and is without lobes or
other expanded tissue. The female is characterised by 30-34
tricuspid teeth in the upper jaw. The male has a specific body

Table VII. - Morphometrics in studied species of Lentipes expressed to the nearest whole percent of standard length.

Predorsal length

30(31(32(33(34|35|36|37(38(39(40|41 (42
L. ikeae 201 (1 (41|11
L. argenteus T{1j{2(2(2|-|1]|2
L. dimetrodon 1[-14]1
L.watsoni 114|-|-|-]-1|1

Preanal length Head length Jaw length

50|51(52|53[54|55[56(57|58|59|60|61|62|20|21|22{23|24(25(26|8 |9 [10|11|12|13|14|15
L. ikeae males 1|{-12]|-1]2 21 -1311 412
L. ikeae females 1]-1-13]1 111211 2121
L. argenteus males 1|1 |1 ]=]1]2]2 212113 1152
L. argenteus females 1|-1-]-]11]1 3 201
L. dimetrodon males 1(-1-]1-1-1-13]1 2121 11212
L. dimetrodon female 1 1
L. watsoni males 1|-|1]-]1 112 2|1
L. watsoni females 3 211 112

Caudal peduncle length Caudal peduncle
depth

13[14]15(16|17[18(19(20|21(22|7 [8 |9 [10]11 |12
L. ikeae males 21112 |-]1 213 |1
L. ikeae females 1(2|1]1 3111
L. argenteus males 113211 11215
L. argenteus females 112 3
L. dimetrodon males 112 (1|1 11212
L. dimetrodon female 1 1
L. watsoni males 1111 111
L. watsoni females 2 (-1 1

Body depth in males
at second dorsal origin

1011|1213 |14 (15|16 |17
L. ikeae 2 (3|1
L. argenteus 21313
L. dimetrodon 1122
L. watsoni 3
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Table VII. Continued.
Second dorsal fin length
2412512627128 (29(30|31|32{33(34(35|36|37|38|39|40

L. ikeae males 201 (1 ]1]-1|1
L. ikeae females 112(1]1
L. argenteus males 1121 |-(1]2
L.argenteustfemales | 1 | — |1 |- |- |1
L. dimetrodon males 1|1 ]|=]1]=-1]2
L. dimetrodon female 1
L. watsoni males 11]2
L. watsoni females 1[1]1

Anal fin length Caudal fin length

2324 (25(26(27|28|29|30|31|32(33|34(35[36(37[38(39|18|19(20|21|22|23|24|25|26

L. ikeae males 1]-]1]1]3 111131
L. ikeae females 1121111 1|-13]-1]1
L. argenteus males 21121 |—=|1]1 11113112
L. argenteus females 211 1{1]-11
L. dimetrodon males O I O O I A A B | 1131
L. dimetrodon female 1 1
L. watsoni males 1|11 1]1-12
L. watsoni females 112 1|1 ]-]1

colour, generally entirely greyish to silver with a slightly
reddish upper lip.

Description

The number of pectoral rays in Lentipes species are given
in table I, the number of upper jaw teeth in table V, meristic
counts in table VI, and morphometrics expressed to the near-
est whole percent of standard length in table VII. Below, the
holotype counts are given first, followed in brackets if differ-
ent, by paratype counts.

First dorsal fin (D1) with 5-6 flexible spines, second dor-
sal fin (D2) with one flexible spine and 9-10 segmented rays
(D1 V-VI; D2 1,9-10). Anal fin with one flexible spine and
9-10 segmented rays (A 1,9-10) and directly opposite to sec-
ond dorsal fin. Base of first dorsal fin not reaching base of
second dorsal fin origin in both sexes; the distance between
D1 & D2 is about half (or more) the eye diameter in male.
Spines of D1 not filamentous in both sexes; 4" and 5™ long-
er. Pelvic fins constitute a strong adhesive disc adherent to
abdomen between all five rays. Pectoral fin with 16-17 rays,
ventralmost 1% or 2" rays simple; posterior margin slightly
straight. Caudal fin (C) with 13 branched rays.

Lateral scales (LS) 36(35-49). They are lightly embedded
and mainly cycloid in female. Generally not limited to caudal
peduncle, many extend anteriorly along midline between sec-
ond dorsal and anal fins; some ctenoid scales are on the ante-
riormost part of the flanks. Males have mainly ctenoid scales,
developed with prominent spines on anterior body region,
and few cycloid scales on caudal peduncle. Scales in trans-
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verse backwards (TRB) series 6(4-8) and in transverse for-
ward series (TRF) 3(1-8). Zigzag scales (ZZ) 11(8-11). Head,
breast, nape and belly without scales. Upper jaw teeth dis-
tinctly tricuspid anteriorly, males 17(17-22), females 30-34.
Premaxilla in males with 2(2-5) recurved canines posterior
to tricuspid teeth; females without teeth posterior to tricuspid
teeth. Teeth in lower jaw recurved and canine in males 5(2-
6), no teeth in females. Cephalic sensory pore system A, B,
C,D,F,H,K,L,N and O. One male with M, N and O; pore D
missing in one male, but when present singular with all oth-
ers paired (Fig. 5); oculoscapular canal divided into anterior
and posterior canal between pores H and K. Some cutaneous
sensory papillae present on head and body.

Sexual dimorphism well developed. Ctenoid scales on
anterior body region ossified in males, each with generally
three prominent spines; scales on posterior part of body with
fewer, but larger ctenii than those of females. Urogenital
papilla in males slender and pointed distally without associ-
ated lobes or expanded tissue (Fig. 6A), urogenital papilla
retractable into a sheath-like groove; female urogenital
papilla rectangular in appearance (Fig. 6B) and also retract-
able into a sheath-like groove. Second dorsal, anal and cau-
dal fin lengths, jaw length and caudal peduncle depth greater
in males.

Colour in preservation

Male. - Background of body greyish. Background of
head greyish. Head ventrally greyish. Lateral midline with
a marked black subcutaneous band. All scales on flanks and
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Figure 7. - Lentipes ikeae. A: Male (picture by F. Busson); B: Above, male, Paratype MZB 21387 (picture by N. Hubert; BIF 1730); Below,
female (picture by N. Hubert; BIF 1747).

caudal peduncle with black margins. Top of head blackish.
Nape greyish. Caudal peduncle pinkish to reddish. Caudal
fin rays greyish. Dorsal and anal fins blackish. Pelvic disk
without pigment. Pectoral rays greyish. Pectoral fin base
greyish.

Female. - Mostly greyish. Head and body greyish to whit-
ish. More or less lateral midline with a black subcutaneous
band. Caudal fin rays greyish. Dorsal rays and spines whit-
ish, membrane and rays distally without pigment. Caudal fin
rays whitish, membrane and distal margin without pigment.
Anal fin without pigmentation at base of rays and spine. Pel-
vic disc not pigmented. Pectoral rays and membrane greyish.
Pectoral base greyish.

Colour in life (Fig. 4)

Male. - Background of body greyish to silver. Back-
ground of head greyish to silver. Dorsal margin of head
greyish to silver, upper lip slightly reddish. Head ventrally
greyish to silver; opercula and pectoral fin base pinkish. Lat-
eral midline greyish to silver. All ctenoid scales on flanks
and caudal peduncle with black margins. Belly white to sil-
ver. Caudal peduncle greyish or slightly reddish. Dorsal fins
greyish, with tiny black spots on the membrane. Sometimes
a slightly black and blue spot on the anterior part of the sec-
ond dorsal fin. Caudal and pectoral fins translucent. Anal fin
greyish.

Female. - Greyish to silver with markings appearing sim-
ilar to that in preservation.

Distribution
Currently known from Padang, West Sumatra Province
(Indonesia).

Ecology

Lentipes argenteus was collected in a swift, clear high
gradient stream with a rocky and boulder-strewn bottom. It
is presumed to be amphidromous as the other members of
the subfamily (Keith and Lord, 2011b).
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Comparison

Lentipes argenteus differs from L. kaaea, L. rubro-
fasciatus, L. solomonensis and L. whittenorum in not hav-
ing enlarged lobes associated with the urogenital papilla in
males. It differs from L. adelphizonus in not having elongate
finger like projections anterior to the urogenital papillae in
males. It differs from L. armatus, L. venustus, L. multiradia-
tus in having 16-17 pectoral fin rays vs. 17-20 and a second
dorsal fin mainly 1,9 vs. I,10.

Lentipes argenteus differs from L. dimetrodon in having
more scales in lateral series (36-49 vs. 14-20), a shorter anal
fin length (28-35 vs. 34-39% SL), generally the 4™ and the
5™ spines of D2 longer vs. the 5" and 6" spines of D2 long-
er, and the coloration in males. Furthermore, it differs from
L. watsoni in having fewer teeth in upper jaw in females
(30-34 vs. more than 39), fewer scales in transverse back-
wards (TRB) series (4-8 vs. 11-13), in transverse forward
series (TRF) (1-8 vs. 8-10), and live coloration in males. It
differs from L. ikeae n. sp. (this paper) in having more scales
in lateral series (35-49 vs. 23-35), a greater distance between
the bases of D1 and D2 in males [about half (or more) the
eye diameter vs. nearly touching]; a lower peduncle depth
in both males and females (7-9 vs. 10-12 /7 vs. 9-11% SL,
respectively), a smaller predorsal length (30-37 vs. 35-42),
a longer caudal peduncle length in males (17-21 vs. 13-17),
and the coloration in males.

Etymology
The new species is named argenteus with reference to
the distinctive colour pattern of males.

Lentipes ikeae, n. sp. Keith, Hubert, Busson & Hadiaty
(Figs 7-9, Tabs V-VII)

Comparative material

The new species is compared with Lentipes species hav-
ing no enlarged lobes associated with the urogenital papillae
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Figure 8. - Diagrammatic illustration of head in Lentipes ikeae
(male) showing head pores and sensory papillae. A: Dorsal view;
B: Lateral view.

or elongate finger like projections in males, having a uro-
genital papilla in both sexes that is retractable into a sheath-
like groove, and having 15-17 pectoral rays. These species
are Lentipes dimetrodon, Lentipes watsoni, and L. argenteus
n. sp. in this paper.

Material examined

Eleven specimens from Java, totalling 6 males, 5 females;
size range 29.7-38.0 mm SL [34.5-44 .8 mm, total length
(TL)], largest male 32.5 mm SL, largest female 38.0 mm SL.

Holotype. - MZB 21477, male (32.4 mm SL), Cisolok,
Kab Sukabumi, Java, 13 Dec. 2013, Hubert et al. coll; BIF
1792.

Paratypes. - MZB 21387, 2 males (29.7-32.5 mm SL),
Cisukawayana, Kab Sukabumi, Java, 12 Dec. 2013, Hubert
et al. coll; BIF 1730, 1732. MZB 21388, 3 females (36.9-
37.6 mm SL), same data as holotype; BIF 1796, 1801, 1802.
MNHN 2013-073, 2 males (31.3-32.5 mm SL), Cisukaway-
ana, Kab Sukabumi, Java, 12 Dec. 2013; Hubert et al. coll;
BIF 1731, 1733. MNHN 2013-650, 1 male and 2 females
(32.0-37.8 mm SL), same data as holotype; BIF 1793, 1794,
1795.
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B ! 2

Figure 9. - Diagrammatic illustration of urogenital papilla in Len-
tipes ikeae. A: Male; B: Female. 1: anus; 2: urogenital papilla; 3:
anal fin.

Diagnosis

The new species has 16-17 pectoral rays, a second dor-
sal and anal fins with 1,9, and 23-35 lateral scales. The uro-
genital papilla is retractable into a sheath-like groove and is
without lobes or other expanded tissue. The base of the first
dorsal fin is not reaching (or slightly reaching) the base of
the second dorsal fin origin in both sexes. The male has a
specific body colour, with a blue belly, a second dorsal fin
with one or two black spots, and a more or less visible bright
red band on caudal peduncle.

Description

The number of pectoral rays in Lentipes species are given
in table I, the number of upper jaw teeth in table V, meristic
counts in table VI, and morphometrics expressed to the near-
est whole percent of standard length in table VII. Below, the
holotype counts are given first, followed in brackets if differ-
ent, by paratype counts.

First dorsal fin (D1) with 6 flexible spines, second dor-
sal fin (D2) with one flexible spine and 9 segmented rays (D
VI-1,9). Anal fin with one flexible spine and 9 segmented
rays (A 1,9) and directly opposite to second dorsal fin. Base
of first dorsal fin not reaching (or slightly reaching) base of
second dorsal fin origin in both sexes; spines not filamentous
in both sexes. 5" ray of first dorsal fin the longest in males.
Pelvic fins constitute a strong adhesive disc adherent to
abdomen between all five rays. Pectoral fin with 16-17 rays,
ventralmost 1% or 2" rays simple; posterior margin slightly
straight. Caudal fin (C) with 13 branched rays.

Lateral scales (LS) 30(23-35). They are lightly embedded
and mainly cycloid in female. Generally not limited to cau-
dal peduncle, many extend anteriorly along midline between
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second dorsal and anal fins; some ctenoid scales are on the
anteriormost part of the flanks. Males have some ctenoid
scales, not strongly developed, along midline and beyond
the base of pectoral fins. Cycloid scales on caudal peduncle.
Scales in transverse backwards (TRB) series 4 (4-8) and in
transverse forward series (TRF) 2 (0-7). Zigzag scales (ZZ)
9 (8-10). Head, breast, nape and belly without scales. Upper
jaw teeth distinctly tricuspid anteriorly, males 13 (11-22),
females (27-35). Premaxilla in males with 3 (3-6) recurved
canines posterior to tricuspid teeth; females without teeth
posterior to tricuspid teeth. Teeth in lower jaw recurved and
canine in males 2 (2-5), no teeth in females. Cephalic sen-
sory pore system A, B, C, D, F, H, K, L, N and O; pore D
singular with all others paired (Fig. 8); oculoscapular canal
divided into anterior and posterior canal between pores H
and K. Sensory papillae well developed on head and body.

Sexual dimorphism well developed. Second dorsal and
anal fin lengths, jaw length, predorsal length, head length and
caudal peduncle depth greater in males. Urogenital papilla in
males slender and pointed distally without associated lobes
or expanded tissue (Fig. 9A), urogenital papilla retractable
into a sheath-like groove; female urogenital papilla rec-
tangular in appearance (Fig. 9B) and also retractable into a
sheath-like groove.

Colour in preservation

Male. - Background of body greyish. Background of
head greyish to whitish. Head ventrally greyish, isthmus
whitish. Flanks greyish on anterior and middle part; caudal
peduncle pinkish. Top of head greyish. Nape greyish. Caudal
fin rays greyish to blackish. Dorsal and anal fins blackish.
Pelvic disk without pigment. Pectoral rays greyish. Pectoral
fin base greyish.

Female. - Mostly greyish. Head and body greyish to
whitish. Belly greyish. More or less lateral midline with a
black subcutaneous band. Caudal fin rays greyish. Dorsal
rays and spines blackish, membrane and rays distally with
pigment. Caudal fin rays whitish. Anal fin without pigmen-
tation at base of rays and spine. Pelvic disc not pigmented.
Pectoral rays and membrane greyish. Pectoral base greyish.

Colour in life (Fig. 7)

Male. - Background of body greyish. Background of
head and snout greyish. Dorsal and ventral margin of head
greyish; opercula dark greyish. Lateral midline greyish. Dor-
sal fins black with a white margin. Belly bright blue. A yel-
low to green patch at pectoral base. The second black dorsal
fin with one or two black spots rounded with a white mar-
gin. A more or less visible vertical bright red band on cau-
dal peduncle. Caudal and pectoral fins translucent. Anal fin
greyish.

Female. - Greyish with markings appearing similar to
that in preservation.
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Distribution
Currently known from Java and Bali (Indonesia).

Ecology

Lentipes ikeae was collected in small and rapid mountain
stream with a rocky bottom and boulder-strewn at an altitude
ranging between 310 and 488 above sea level. It is presumed
to be amphidromous as the other members of the subfamily
(Keith and Lord, 2011b).

Comparison

Lentipes ikeae differs from L. kaaea, L. rubrofasciatus,
L. solomonensis and L. whittenorum in not having enlarged
lobes associated with the urogenital papilla in males. It dif-
fers from L. adelphizonus in not having elongate finger like
projections anterior to the urogenital papillae in males. It dif-
fers from L. armatus, L. venustus, L. multiradiatus in having
16-17 pectoral fin rays vs. 17-20 and a second dorsal fin 1,9
vs. 1,10.

Lentipes ikeae differs from L. dimetrodon in having more
scales in lateral series (23-35 vs. 14-20), generally the 4" and
5% spines of D2 longer vs. the 5™ and 6™ spines of D2 long-
er, and the coloration in males. Furthermore, it differs from
L. watsoni in having D2 19 and A 19 vs. D2 110 and A 110,
fewer teeth in upper jaw in females (27-35 vs. more than 39),
fewer scales in lateral scales (23-35 vs. 35-39), in transverse
backwards (TRB) series (4-8 vs. 11-13) and in transverse
forward series (TRF) (0-7 vs. 8-10). It differs from L. argen-
teus n. sp. (this paper) in having fewer scales in lateral series
(23-35 vs. 35-49), a smaller distance between the bases of
D1 and D2 in males [nearly touching vs. about half (or more)
the eye diameter]; a greater peduncle depth in both males
and females (10-12 vs. 7-9/ 9-11 vs. 7% SL, respectively),
a smaller caudal peduncle length in males (13-17 vs. 17-21),
and the coloration in male.

Etymology

The new species is named for Miss Ike Rachmatika, the
late staff of Ichthyology lab in MZB, to honour her work and
passion for the freshwater fish of Indonesia.

Acknowledgements . — We wish to thank Laurent Pouyaud, Jean-
Paul Toutain and Domenico Caruso for their support. We also thank
Sopian Sauri, Aditya Hutama and Sumanta for their help during
field sampling in Java, M. Negrini for the samples of Sumatra.
Part of the present study was funded by the MNHN (UMR 7208
BOREA), the ‘Institut de Recherche pour le Développement’ (UMR
ISEM), the Indonesian Institute of Sciences (LIPI), the French Ich-
tyological Society (SFI) and the Fondation de France. This study
has been approved by the Indonesian Ministry of Research and
field sampling has been conducted according to the research per-
mits 440/SIP/FRP/SM/X1/2013 for Philippe Keith and Frédéric
Busson, and the research permit 68/EXT/SIP/FRP/SM/VII1/2013
for Nicolas Hubert. For fish collected under the ICBG Indonesia
project, we thank the coordinators Rosichon Ubaidillah, Elizabeth
Wijaya, Alan Hitch and Andy Engilis for the nicely coordination of

145



Three new species of Lentipes from Indonesia

the field trip in Sulawesi. Thanks also to Adri from Forestry Dept in
Kendari for the nice field trip in Mekongga. We wish to thank RIS-
TEK and LIPI for the research permits and supporting letter, and
Daisy and Sopian. Finally, we thank for the loan of specimens: S.
Morrison (WAM); P. Pruvost, R. Causse, Z. Gabsi, C. Ferrara, and
for X-rays, M. Hautecoeur (MNHN). The number ISEM 2014-058
is associated to this publication.

REFERENCES

AKIHITO Prince, 1986. - Some morphological characters consid-
ered to be important in gobiid phylogeny. /n: Indo-Pacific Fish
Biology: Proc. 2" Int. Conf. on Indo-Pacific Fishes, pp. 629-
639. Tokyo: Ichthyological Society of Japan.

ALLEN G.R., 2001 .- Lentipes multiradiatus, a new species of
freshwater goby (Gobiidae) from Irian Jaya, Indonesia. Aqua,
4(3): 121-124.

KEITH P.,2003. - Biology and ecology of amphidromous Gobiidae
of the Indo-Pacific and the Caribbean regions. J. Fish Biol., 63:
831-847.

KEITH P. & LORD C., 2011a. - Systematics of Sicydiinae. /n: The
Biology of Gobies (Patzner R.A., Van Tassell J.L., Kovaci¢ M.
& Kapoor B.G., eds), pp. 119-128. Science Publishers Inc.

KEITH P. & LORD C., 2011b. - Amphidromy as a life cycle. In:
The Biology of Gobies (Patzner R.A., Van Tassell J.L., Kovaci¢
M. & Kapoor B.G., eds), pp. 243-277. Science Publishers Inc.

KEITH P. & MARQUET G., 2005. - Sicyopus (Smilosicyopus)
sasali, a new species of freshwater goby from Futuna Island
(Teleostei: Gobioidei: Sicydiinae). Cybium, 29(4): 389-394.

KEITH P.,LORD C. & VIGNEUX E., 2006. - In vivo observations
on postlarval development of freshwater gobies and eleotrids
from French Polynesia and New Caledonia. Ichthyol. Explor.
Freshw., 17: 187-191.

KEITH P., LORD C. & TAILLEBOIS L., 2010a. - Sicyopus (Smi-
losicyopus) pentecost, a new species of freshwater goby from
Vanuatu and New Caledonia (Teleostei: Gobioidei: Sicydiinae).
Cybium, 34(3): 303-310.

KEITH P., MARQUET G., LORD C., KALFATAK D. &
VIGNEUX E., 2010b. - Vanuatu Freshwater Fish and Crusta-
ceans. 254 p. Paris: SFI.

KEITH P., LORD C.,LORION J., WATANABE S., TSUKAMOTO
K.,CRUAUD C.,COULOUX A. & DETTAI A.,2011. - Phyl-
ogeny and biogeography of Sicydiinae (Teleostei: Gobioidei)
inferred from mitochondrial and nuclear genes. Mar. Biol.,
158(2): 311-326.

146

KEITH ET AL.

LACHNER E.A. & KARNELLA S.J., 1980. - Fishes of the Indo-
Pacific genus Eviota with descriptions of eight new species
(Teleostei: Gobiidae). Smiths. Contrib. Zool., 315: 1-127.

LEVITON AE.,GIBBS R.H., HEALE. & DAWSON C.E., 1985.
- Standards in herpetology and ichthyology: part I. Standard
symbolic codes for institutional resource collections in herpe-
tology and ichthyology. Copeia, 1985: 802-832.

LYNCH B., KEITH P. & PEZOLD F., 2013. - Lentipes caroline, a
new species of freshwater goby from Pohnpei, Micronesia
(Teleostei: Gobioidei: Sicydiinae). Cybium, 37(3): 171-177.

TAILLEBOIS L., CASTELIN M., LORD C., CHABARRIAR.,
DETTAI A. & KEITH P., 2014. - New Sicydiinae phylogeny
(Teleostei: Gobioidei) inferred from mitochondrial and nuclear
genes: insights on systematics and ancestral areas. Mol. Phyl.
Evol., 70: 230-271.

THUESEN P.A., EBNER B.C., LARSON H., KEITH P., SIL-
COCK R.M.,PRINCE J. & RUSSELL D.J.,2011. - Amphidro-
my links a newly documented fish community of contental
Australian streams, to oceanic islands of the West Pacific. PloS
ONE, 6(10): €26685. doi:10.1371/journal .pone.0026685.

McDOWALL R.M., 2007. - On amphidromy, a distinct form of
diadromy in aquatic organisms. Fish Fish., 8: 1-13.

WATSON R.E. & ALLEN G.R., 1999. - New species of freshwater
gobies from Irian Jaya, Indonesia (Teleostei: Gobioidei: Sicy-
diinae). Aqua, 3(3): 113-118.

WATSON R.E. & KOTTELAT M., 1994. - Lentipes whitteno-
rum and Sicyopus auxilimentus, two new species of freshwater

gobies from the western Pacific (Teleostei: Gobiidae: Sicydii-
nae). Ichthyol. Explor. Freshw., 5(4): 351-364.

WATSON R.E. & KOTTELAT M., 2006. - Two new freshwater
gobies from Halmahera, Maluku, Indonesia (Teleostei: Gobioi-
dei: Sicydiinae). Ichthyol. Explor. Freshw., 17(2): 121-128.

WATSON R.E., KEITH P. & MARQUET G., 2002. - Lentipes
kaaea, a new species of freshwater goby from New Caledonia
(Teleostei: Gobioidei: Sicydiinae). Bull. Fr. Péche Piscic., 364:
173-185.

WATSON R.E., KEITH P. & MARQUET G., 2007. - Akihito van-
uatu, a new genus and new species of freshwater goby from the
South Pacific (Teleostei: Gobioidei: Sicydiinae). Cybium,
31(3): 341-349.

Cybium 2014, 38(2)



