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Figure 1. Holotype of Vanmanenia sangwanae sp.nov.
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Figure 2. Vanmanenia sangwanae sp.nov. from Nam Mae Ping a tributary of Mae Kham River,
Maefah Luang District, Chiangrai Province. A: adult male, B: adult female, C: Juvenile and

D: Young.
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Figure 3. Male and female mouth shape and head shape from under part of Vanmanenia éangwanae

Sp. nov.



Female

Figure 4 Characteristic of Vanmanenia sangwanae sp. nov. head of male and female in breeding

season.



Figure 5. Life specimens in natural habitat of A: adult male and B: adult female of Vanmanenia
sangwanae sp. nov., specimen not collected.
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Figure 6. Type locality of Vanmanenia sangwanae sp.nov.



Figure 7. Type locality of Vanmanenia sangwanae sp.

nov.



TABLE 1. Morphometric data for the holotype and 17 paratypes of Vanmanenia sangwanae sp.

nov.
Holotype Paratypes
Young m- 1) Males n-8) Females (n-8)

Characteristics Ranges Average Ranges Average
Total length 23.02 1160-1289 1244+£39 1253-1308 127.1+1.7
Fork length 22.12 11281230  1194+32 1180-1365 1236454
Standard length 17.79 10.4-79.2 74.4£3.2 57.0-65.8 62.0+2.8

% in Standard length 1000 1000 1000 1000 1000
Pre-pectoral fin length 222 17.0-205 189+1.3 162-19.7 182414
Pectoral fin length 263 242274 260+12 245288 26.8+14
Predorsal length 520 458-50.9 49.4+1.6 50.1-54.0 52.3+1.1
Dorsal fin base length 155 149-18.1 16.7+1.0 154-199 17.4£1.6
Dorsal fin length 219 19.2.233 21.5+¢13 17.623.0 19.7£1.6
Prepelvic length 503 50.5-56.1 532+18 53.0-569 54.7£1.1
Pelvic fin length 215 21.3-242 226+10 221237 229405
Pelvic to vent distance 72 13.1-153 14407 126-17.3 152+14
Preanal length 874 779819 80.1£15 79.8-84.6 82.5+15
Anal fin base length 7.6 93-133 10.7+14 83-133 10.5¢1.6
Anal fin length 150 152218 18419 14.7-18.7 17.3£1.2
Body depth at dorsal fin origin 19.7 173228 19.1£1.9 16.6-19.3 17.8£0.9
Body width at dorsal fin origin 134 135-162 154+0.8 174-19.6 18.7+0.7
Body depth at anus 116 13.0-15.6 13.9+£09 12.8-16.7 13.2+03
Body width at anal fin origin 69 75-119 0.5£1.7 7.0-10.8 89x12
Caudal fin length 292 226265 24.6+1.6 253295 272414
Caudal peduncle length 6.7 6.6-10.1 84£1.1 6.1-10.6 7.6£14
Caudal peduncle depth 82 91-114 10.2+0.7 78-11.2 94+1.0
Head length 24.5 21.7-245 23.0+09 20.1-23.1 219409

% In head length
Head length 1000 100.0 100.0 100.0 100.0
Dorsal head length 938 94,0974 953411 934980 94.8+1.5
Head width 79.1 73.1772 74.7£1.4 74.9-79.4 77415
Head depth at occiput 499 53.8-59.0 56.7€£1.7 54.2-58.0 559+14
Eye diameter 1.7 15.6-172 162406 156-18.7 172411
Interorbital length 45.7 39.7434 413£13 402434 414+£1.1
Inter-nostril distance 40.5 283304 289407 277323 303£15
Post-orbital length 379 30.1-33.7 32.1%12 29.8-32.6 31110
Snout length 499 54.1-578 558+1.2 524.56.3 54.6+13
Mouth width 255 24.6-28.6 263+14 245288 26.5+14
Mouth length 17.0 13.2-164 14.3+1.2 13.0-16.3 14.5+09
Rostral barbel I 4.8 2439 3305 1.9-5.7 34x13
Rostral barbel I1 57 42-64 5.6+0.7 4668 58+08
Maxillary barbel length 87 55-89 73£12 5895 70+12
Ratio of some part

Standard length/head length 4.1 4146 44+0.2 4350 46402
Eye diameterinterorbital space 03 04-04 04+00 0405 0.4+0.0
Mouth widthmouth length L5 1.7:20 1.8+0.1 16-1.6 1.840.1
Head length/eye diameter 85 58-64 62402 54-64 5.8+04
Eye diameter;snout length 02 03-03 0.3+0.0 0303 0.3+0.0
CPL.CPD 0.8 0.7-09 0.8+0.1 0.7-1.0 0.840.1




Table 3 Characteristics comparative of Vanmanenia occurred from Mekong River basin.
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Morphometric characters
% of Standard Length
Head length 20.124.8 - 24.0-24.6 233 22.1-249
Body depth 166204 17.7-189 17.0-18.6 20.6 162-20.3 17.1-189
Caudal-peduncle length 6.1-10.6 - 12.0-129 12.8 . 10.1-11.9
Caudal peduncle depth 7.8-114 1.2:1:5 7.8-8.6 83 8697 8.1-89
Prepelvic length 50.3-60.0 52.6-55.7 509 50.0-56.3
Anal-fin length 14.7-24.3 17.6-18.8 18.8 20.0-21.5
% of Head length
Head depth 49.9-59.9 444471 47.0-47.6
Head width 71.3-80.8 74.5-75.0 - 75.0-78.7
Snout length 49.9.60.5 57.7-61.0 49.0 50.7-51.6
Eye diameter 11.7-18.7 10.8-14.9 210 152-19.7
Mouth width 234317 49.0 28.4-28.6
Interorbital width 36.1-457 370412 340 385410
Meristic characters
Lateral-line scales 95 86-93 88-100 79 71-83 9298
Dorsal fin iii, 7 Y4 iii, 8 4 iti, 7 %4 iv, 7% iii, 7 % i, 7 %A
Anal fin rays iii, 5 % iii, 5 % i,5% iii, 5 ' iii, 5 ¥4 iii, 5 %4
Pelvic fin rays i-8 i,9 i, 89 i, 8-9 i,8 i-89
Pectoral fin rays i, 13-14 i, 15-16 i, 15-17 i, 12-13 i, 15-16 i-16-17
Caudal fin 77 7+8 8+7 7+7 T+7 7+7

Remark 1 =Kottelat 2000y, 2 =Li, et al. 2019, 3 =Kottelat, M. (2017).



Table 4 Comparative of Vanmanenia occurred from Mekong River basin

V.sangwanae sp.nov. V. crassicauda’ V. microcephala’ V. orcicampus® V. serrilineata’ V. striata’
Group bar bar bar blotch bar bar
Rostral barbel 2 2 2 3 2 2
; : Lower edge of eye Middle point of eye Lower edge of eye Lower edge of eye ! : ) Middle point of eye

Upper gill opening reach oAl (arge) el iEriaall Middle point of eye darge darge)
E)_fe e e Larger Equal Larger Blotch Larger Larger
widths

; several short dark
Th:_f?ébsl Sie ok tirheed 34 vertical dark brown  numerous black blotch  a large black blotch vermiculation a large black blotch brown
covered by vermiculation
Black saddles across the dorsal 5.6 7.8 46 6 45 7.9
midline
Marks on the dorsal of head vermiculation large black blotch large black blotch dark blotch large black blotch vermiculation
Post-dorsal saddles (than ; ;
myaw wider equal thinner equal narrower narrower
interspaces)

i

Bars or blotches on the flank 1820 black forkedor 15 15 yeoy1ar bars 14-22 black bars 67 blotches 27.35 slim vermiculation 16-21 black bars
tadulty trident bars

Bars on the flank Juvenile)

3 large black bands
about 3-4 times the eye
diameter

3 big cloud-like
blotches about 3-4
times the eye diameter

3 large black bands
about 3-4 times the eye

diameter

4 big cloud-like blotches about
3-4 times eye diameter and a
series of irregular blotches

Anus position (distance
between P2 insertion and A
origim

in the middle

closer to pelvic-fin
inscrtion

anterior one third

anterior one third

closer to pelvic-fin insertion

anterior one third

2 broad black stripes

2 broad black stripes or

Dorsal fin color pattern 2-3 black bands 2 bands 34 rows of dot 2 bands
or row of spots row of spots
Caudal fin color pattern 2 or 3 vertical bars i b:;i tc; rrowsof 34 vertical bands 3 bands 3 vertical bars 3 vertical bars
2 rows of dark lain colored
Marks on pelvic, pectoral and blotches in female, plain colored, bright : ; P ’
: S hyalin hyalin present yellow orange in
anal fins bright yellow orange in life :
| life
background in male
Mark on the caudal fin base Dissociated Completed Dissociated Dissociated Completed Dissociated
Mekok River Lancang River Lancang River Nam Ngum River Yuan River Nam Ma River
Location
(Thailand) (China) (China) (Laos) (China) (Laos)

Remark 1 = Kottelat (2000), 2 = Li, et al. (2019), 3 = Kottelat, M. (2017)



A new species of Vanmanenia (Cypriniformes: Gastromyzontidae) in middle Mekong River,
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Abstract

Vanmanenia srinakarindrae sp. nov. is a barred group of Vanmanenia with the lateral side
of the body with 18-22 forked or trident bars with widths smaller than the diameter of the eye; the

dorsal side of the head covered with several short dark brown forked or trident bars in female and
scattered small black dot in male; the gill opening small and its upper angle level with the lower
edge of the eye; maxillary barbel shorter than outer rostral barbel; dorsal part of the body with 5-6

black saddles; the patch of the caudal-fin base dissociated and not connected to the upper and lower
margin of the caudal peduncle; branched caudal-fin rays 7+7; and the head large, head depth 49.9-
59.6% HL.

Key words: Chiang Rai, Kham River, Thailand

Introduction

The gastromyzontid genus Vanmanenia was established by Hora in 1932, based on the type
specimen Homalosoma stenosoma by Boulenger, 1901 from Yangtze River system of southern
China. Currently, fishbase.org recognizes 24 valid species within 3 rivers system. First group

belongs to 5 rivers basin, in China 1) Yantze River basin i.e. V. gymnetrus, V. pseudostriata, V. striata,
V. lineata, V.intermedia, V. maculata, V. marmorata, and V. tetraloba; 2) Pearl River basin ie. V.
caobangensis, V. duci, V. homalocephala, V. pingchowensis, V. polylepis, V. ventrosquamata, and V.
xinyiensis, 3)Min River basin ie. V. calwelli; 4 Yong River i.e. V. stenosoma; and 5)Hainan River basin i..
V. hainanensis (Chen & Tang 2000; Yue et al. 2000; Zhang and Zhao 2000; Liang et al. 2016; Zhang et
al. 2019; Deng and Zhang 2021). Second group from Red River basin included Vietnam and
southwestern China species ie. V. microlepis, V. monofasciodorsala, V. monoloba, V. multiloba, V.
nahangensis, V. tetraloba,and V. trifasciodorsala (Yi et al. 2014; Deng and Zhang 2020; Deng et al. 2024),
However, Catalog of Fishes, list four Vietnamese species from Nguyen 2005, V. microlepis, V.
monofasciodorsala, V. nahangensis and V. trifasciodorsala as synonyms or uncertain taxon
(Eschmeyer et al. 2018). And third group, Mekong River basin included China and Laos ie. V.

crassicauda, V. microcephala, V. orcicampus, V. serrilineata, and V. striata (Kottelat 2000, 2001, 2017;



Nagao Natural Environment Foundation, 2021; Eschmeyer et al. 2018). Li et. al. 2019) classified the

genus into three types based on morphological characteristics of the rostral fold and rostral barbel
1) Arc type 2) Tip type and 3) Barbel-like type. By barsimarks on the flank 1) Barred pattern 2)

Irregular mark pattern and 3) Round spot pattern. By mark pattern on paired fins 1) Spotless pattern
2) Spotted pattern and also by patch in the caudal fin base 1) Dissociated type and 2) Complete type.
They further provided intraneric division of the genus into 3 groups 1) the Barred group 2) the
Cusped rostral fold group and 3) the Barbels rostral fold group. They recognized 6 described species
and one undescribed species in the barred group.

Mekong River, a longest river in Southeast Asia, was report to have 5 species of
Vanmanenia spp. The initial report of a fish belonging to this genus in Thailand was identified as
Vanmanenia serrilineata from Maeping Stream a tributary of Mekham River, Chiangrai
(Suvarnaraksha and Utsugi, 2022). However, further investigation has shown this identification to

be incorrect. Therefore, additional samples were collected and studied in detail, revealing that it
was a different species from the one previously identified. This Fanmanenia is in the barred group.

We described herein as a new species, based on the combination of the characteristics of the rostral
fold, rostral barbels, the barsimarks on the flank, the rows of spots on the paired fins and anal fin

color patterns, number of lateral line scales, coloration change along their life span, male and
female coloration and head shape differentiation and the markings on the caudal-fin base.

Materials and Methods
Specimens were collected by scoop net. (Table 1) Following Soto and Burhanuddin (1995),

each individual was euthanized using clove oil. Images were captured using a Cannon camera with
a 60 millimeters macro lens (Cannon Corporation, Japan). Subsequently, their whole bodies were
fixed in 10% neutral formalin solution. The preservation solution was replaced with 80% ethanol
solution after formalin fixation. All measurements were taken with a dial caliper and recorded to
the nearest 0. mm. Morphometric data and meristic counts were made on the left side of
individuals when possible, following Yi et al. 2014). Morphometric measurements were expressed
as percentages of standard length (SL)or of head length (HL). The numbers of fin rays were counted
under a stereoscopic microscope. The terms utilized in this study for description of mouth part soft-
tissue structures and their definitions also follow Yi et al. 2014). Data used here for V. gymnetrus,
V. intermedia, V. maculata, V. pseudostriata, V. serrilineata and V. crassicauda come from Chen
(1980), Kottelat 2001a and 2001b, Deng and Zhang (2020), Deng ct al. 2024y, Yi et al. 2014, Cai
et al. 2021), and Zhang et al. 2019). Specimens examined are deposited in the Maejo Aquatic
Resources Natural Museum, (MARNM), Magjo University, Chiangmai, Thailand.



Vanmanenia srinakarindrae sp.nov.
Figs. 1,2)

Srinakarindha’s Butterfly Loach

Pla Phesua Somdej Ya (Thai name)

Holotype. 75.9 mm. SL, Female, 20°15°09.58” N, 99°43°58.91" E, 451 m above sea level, Huay
Maeping tributary of Kham Stream (a tributary of Mekong River), at Ban Mae Pern, Maefah Luang
subdistrict, Maefah Luang district, Chiangrai, Thailand, April, 2012, 8. Collected by
Suvarnaraksha, A., R. Wattanasiriserekul, K. Talao, W. Pinrub, and P. Suktip.

Paratyps. 17.8-79.2 mm. SL, 17 specimens, 20°14:35.9 N, 99°43:15.02" E, 500 m above sea level,
Maeckham stream, tributary of Kham River (a tributary of Mekong River), at Ban Tumor-Arn,
Terdthai subdistrict, Maefah Luang district, Chiangrai, Thailand, April, 2012, 8. Collected by
Suvarnaraksha, A., R. Wattanasiriserekul, K. Talao, W. Pinrub, and P. Suktip.

Figure 1. Holotype of Vanmanenia srinakarindrae sp.nov.

Diagnosis. Vanmanenia srinakarindrae differs from the other species of the barred group in
Vanmanenia by the following combination of characters: the lateral side of the body with 18-22

fork or trident bars with widths smaller than the diameter of the eye; the dorsal side of the head
covered with several short dark brown fork or trident bars in female and a small scattered black
dots in male; the gill opening small and its upper angle level with the lower edge of the eye;
maxillary barbel shorter than outer rostral barbel; dorsal part of the body with 5-6 black saddles;
the patch of the caudal-fin base dissociated and not connected to the upper and lower margin of

the caudal peduncle; branched caudal-fin rays 7+7; and the head large, head depth 49.9-59.6% HL.



TABLE 1. Morphometric data for the holotype and 17 paratypes of Vanmanenia srinakarindrae

Sp. NOV.
Holotype Paratypes
Young =1 Males m=8) Females (n=8)

Characteristics Ranges Average Ranges Average
Total length 23.02 1160-1289 1244439 1253-1308 127.1£1.7
Fork length 22.12 1128-123.0 1194432 118.0-136.5 123.6+54
Standard length 17.79 10.4-79.2 74.443.2 57.0-65.8 62.0+£2.8

% in Standard length 1000 100.0 100.0 100.0 1000
Pre-pectoral fin length 222 17.0-20.5 189+13 162-19.7 18.2+14
Pectoral fin length 263 242274 26.0+12 245288 26.8+14
Predorsal length 520 458509 49.4£1.6 50.1-54.0 523+1.1
Dorsal fin base length 15.7 14.9-18.1 16.7+£1.0 154-19.9 174+16
Dorsal fin length 219 19.2-233 21513 17.623.0 19.7£1.6
Prepelvic length 503 50.5-56.1 532+18 53.0-569 54.7%1.1
Pelvic fin length 215 21.3-242 22.6£1.0 22.1-23.7 229+05
Pelvic to vent distance 72 13.1-153 14.4+0.7 126-173 15214
Preanal length 874 779-819 80.1£15 79.8-84.6 82515
Anal fin base length 76 93-133 10.7+14 83-133 10.51.6
Anal fin length 150 152-21.8 184£1.9 14.7-18.7 173£12
Body depth at dorsal fin origin 19.7 173228 19.1£1.9 16.6-19.3 17.8+09
Body width at dorsal fin origin 134 135-162 154408 174-19.6 18.7+0.7
Body depth at anus 116 13.0-156 13.9+09 12.8-16.7 132403
Body width at anal fin origin 69 75119 95+1.7 70-10.8 8.9+12
Caudal fin length 292 22.6-26.5 24.6+1.6 253295 272+14
Caudal peduncle length 6.7 6.6-10.1 84+l1.1 6.1-10.6 7.6+14
Caudal peduncle depth 82 91-114 10.2+0.7 78112 94x10
Head length 245 21.7-245 23.0+£09 20.1-:23.1 21.9+09

% In head length
Head length 100.0 100.0 100.0 100.0 100.0
Dorsal head length 938 940974 953%1.1 934980 94.8+1.5
Head width 79.1 73.1-772 74.7+14 749-794 774£1.5
Head depth at occiput 499 53.8-59.0 56.7+1.7 54.2-58.0 559+14
Eye diameter 117 156-172 16.2+0.6 15.6-18.7 172+1.1
Interorbital length 45.7 39.7434 413+13 402434 414+1.1
Inter-nostril distance 405 28.3-304 28.9+0.7 27.7-323 303+15
Post-orbital length 379 30.1-33.7 32.1+12 29.8-32.6 31.1+1.0
Snout length 499 54.1-57.8 558+12 524-563 54613
Mouth width 255 246286 26.3+14 245288 26.5+14
Mouth length 170 13.2-164 143412 13.0-163 14.5+09
Rostral barbel 1 48 2439 33405 1.9-5.7 34£13
Rostral barbel 11 57 42-64 56+0.7 4.6-6.8 5.8+0.8
Maxillary barbel length 8.7 55-89 7312 5.895 7.0£12
Ratio of some part

Standard length/head length 4.1 4.14.6 44402 4350 46402
Eye diameterinterorbital space 03 04-04 0.4+0.0 0405 0.4+0.0
Mouth width-mouth length 1.5 1.7:20 1.840.1 1.6-1.6 1.840.1
Head lengtlveye diameter 85 58-64 6.2+0.2 54.64 5.8+04
Eye diameterisnout length 02 0303 0.3+00 0303 0.3+0.0
CPL.CPD 08 0.7-09 0.8+0.1 07-1.0 0.8+0.1




Description.

Body elongate, anterior part cylindrical and laterally compressed behind dorsal-fin base.

Dorsal profile rising gradually from tip of snout to origin of dorsal fin, then sloping slowly and
ventrally to end of caudal peduncle. Ventral profile flat. Head slightly depressed anterior,

compressed posterior, from the top, rostral margin rounded when viewed dorsally. Standard length
to head length ratio is 4.4 +0.24 and the ratio of head length and eye diameter is 6.1+0.07. Numerous

minute tubercles speckled evenly across cheek, male with larger tubercles and strongly prominent
in breeding season. Eyes small, located dorsally and closer to upper angle of gill opening than to

tip of snout, the ratio of eye diameter and interorbital length is 0.4+0.04 and eye diameter and snout
length is 0.3+0.03. Mouth inferior, slightly arch-shaped and the ratio of mouth width and mouth
length is 1.9+0.24 (Table 2). Rostral fold thick, separated from upper lip by shallow groove,
disconnected from lower lip at corners of mouth and ending at postlabial groove. Rostral fold
divided into 3 lobes, with 2 pairs of short rostral barbels and located between lobes (Fig. 1). One
pair of maxillary barbels, and shorter than outer of rostral barbels. Lips thick; upper lip divided
into 3 layers by shallow grooves, inner layer usually slightly saw-toothed; lower lip formed into 4
lobes. Upper and lower lips connected at corners of mouth. Thin horny cutting edge covered on
upper and lower jaws (Fig. 2). The gill opening small and its upper angle level with the lower edge
of the eye.

Dorsal-fin rays iii, 7', predorsal length 51.1+1.9% SL, located approximately midway
between tip of snout and caudal-fin base. Posterodorsal margin of dorsal fin straight or slightly
convex in male. Anal-fin ii, 5%, preanal length 81.8+1.9; its origin closer to caudal-fin base than to
pelvic-fin insertion; tip of anal-fin reaching to the caudal-fin base. Distal margin of anal fin slightly
convex. Pectoral and pelvic-fins extending horizontally. Pectoral-fin rays i, 15, its origin at
18.9+1.6% SL, adjacent to gill opening; distal margin of pectoral-fin convex, not reaching origin of
pelvic fin, No axillary pectoral lobe. Pelvic-fin origin at vertical opposite with 2™ branched dorsal-
fin rays, prepelvic length 54.0+2.3% SL; distance from pelvic-fin origin to anal-fin origin closer
than distance from pelvic-fin origin to pectoral-fin origin; end of pelvic fin extending beyond anus;
rounded; reaching about ¥% of distance to anus; axillary lobe present and distal margin convex.
Anus located in the middle between pelvic-fin origin and anal-fin origin and closer to the tip of
pelvic fin than pelvic fin origin. Caudal fin forked, lower lobe slightly longer than upper lobe, and
branched caudal-fin rays 7+7.

Body covered by small scales, except on dorsal side of head and belly from throat to in
front of pelvic fin bases. Most scales with an acuminate projection on posterior margin, Lateral line



complete located along middle axis of the body extending to caudal-fin base. Lateral line pores 88-

95; scales above lateral line 24-28, scales below lateral line 16-19.
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Figure 2. Vanmanenia srinakarindrae sp.nov. from Nam Mae Ping a tributary of Mae Kham River,
Maefah Luang District, Chiangrai Province. A: adult male, B: adult female, C: sub-adult and

D: Juvenile.



Figure 3. Male and female mouth shape and head shape from under part of Vanmanenia

srinakarindrae sp.nov.

Anterior nostril pierced in front side of a pointed flap-like tube and posterior nostril adjunct
to anterior. Mouth arched, gap about 1.9+0.2 times wider than long (Fig3). Two pairs of rostral
barbel, outer one longer than inner one and one maxillary barbel at the mouth corner. Lips very
finely papillated, continuous around corner of mouth. Upper lip fleshy, appearing as three
transverse layers i.e. two fleshy layers and a narrow intermediate. Lower lip in three parts, each

about of equal length; separated by small notches; median part thin, papillated along anterior edge;
lateral part thick and fleshy, with a small projection at the mid length; and post labial groove
restricted to behind lateral parts. Gill opening small, closer to level of lower of eye. Tubercles on
snout, cheek and the top of head above eye strongly projecting in breeding season of male, female
with smaller tubercles; large and densely on opercle (Fig 4). Unculiferous pads in pectoral and

pelvic fins well developed along unbranched ray and proximal part of branched rays.



Male Female

Figure 4 Characteristic of Vanmanenia srinakarindrae sp.nov. head of male and female in breeding

season.

Sexual dimorphism
The male and female Vanmanenia srinakarindrae , when sexually mature, exhibit a more

pronounced concavity on the lateral view of the anterior part of the snout (vs. slightly concave),
more blunt snout (vs. pointed); numerous tubercles on head, densely and larger on cheek (vs. normal
scatter and smallen. In a dorsal view of male, the suborbital region straight (vs. concave); scattered
dark spots on the top of head (vs. dark irregular cloud bars); rounded and blunt snout (vs. slightly
pointed tip). And in a ventral view, the lateral aspect of the head exhibits a linear configuration (vs.
concave). Male background color is a combination of pastel yellow-green in life specimens (vs. light

brown) (Fig 4 and 5). Also, the meristic characters are slightly different between male and female



i.e. predorsal length, shorter than female 49.4+1.6%SL (vs. 52.3+1.1); preanal length, shorter than
female 80.1+1.5 %SL (vs. 82.5+1.5); anal fin length, longer than female 18.4::1.9%SL (vs. 17.3+1.2);
body depth at dorsal fin origin, deeper than female 19.141.9%SL (vs. 1 7.84+0.9); body width at dorsal
fin origin, narrower than female 15.4+0.8%SL (vs. 18.7+0.7); caudal fin length, shorter than female
24.6+1.6 (vs. 27.2+1.4y, head width, narrower than female 74.7+1.4%HL (vs. 77.4+1.5), and inter-

nostril distance, narrower than female 28.9+0.7%HL (vs. 30.3£1.5) (Table 1).

Coloration. Holotype, Adult female, in live, head and body background color are pale
brown; throat, belly, lower part of caudal peduncle whitish. Body with 6 dark brown saddles on
dorsal profile, flank with 18-20 forked or trident or U-shaped bars, its ended before reaching

ventral, their width smaller than eye diameter and thicker than male bars, connected with dorsal
saddle. All fins pale brown; dorsal fin rays with two rows of dark blotches, at the dorsal-fin base

and at the middle to upper part. Black caudal basal bar dissociated into black vertical elongated on
the base of branched caudal-fin rays and a blotch on upper part of caudal peduncle. Caudal fin with

two vertical rows of irregular black bands at about anterior half of caudal fin length and a row of
dark blotch at the edge.

Adult male, in live, head and body background color are pale yellowish brown; throat,
belly, lower part of caudal peduncle whitish. Body with 6 dark brown saddles on dorsal profile,

flank with 18-20 forked or trident bars, its ended about two third before reaching ventral, their
width smaller than eye diameter and thinner than female bars, connected with dorsal saddle. The
basal part around dorsal fin exhibits iridescence on its anterior, lateral, and posterior aspects.

Pectoral, pelvic and anal fins opaque yellow with uniform color, and no spots; dorsal and caudal
fins pale yellow. Dorsal fin rays with two rows of dark blotches, at the dorsal-fin base and at the

middle to upper part. Black caudal basal bar dissociated into black vertical elongated on the base
of branched caudal-fin rays. Caudal fin with two vertical rows of irregular black bands at about

anterior half of caudal fin length and a row of dark blotch at the edge.



Figure 5. Life specimens in natural habitat of A: adult male and B: adult female of Vanmanenia
srinakarindrae sp. nov., specimen not collected.

Juvenile specimens, in live, head and body background color are pale brown; throat, belly,
lower part of caudal peduncle whitish. Body with 6 dark brown saddles on dorsal profile, flank

with 9-10 large irregular blotches, Pectoral, pelvic and anal fins hyalin, pectoral fin with irregular
pale blotch on middle of fin; dorsal fin rays with two rows of dark blotches, at the dorsal-fin base
and at the middle to upper part. Black caudal basal bar diffused on branched caudal-fin rays. Caudal

fin with two vertical rows of black bands at about middle part of caudal fin length and row of dark
blotch at the edge.



Young specimens, in live, head and body background color are pale light brown or
translucent; throat, belly, lower part of caudal peduncle whitish. Body with 3 black saddles on

dorsal profile, without irregular bars on flank, its ended before reaching ventral. Pectoral, pelvic
and anal fins hyalin; dorsal fin base with dark blotches. Black blotch on caudal peduncle. Caudal
fin with large black patch on caudal fin base and a row of dark blotch at the edge.

Specimens in 70% ethanal, background color of body pale brown; all flank pattern as same
as in live i.e. bars, blotches and patch are black.

Distribution. The distribution of the species is currently restricted to the Kham River and its

tributaries, tributary of Mekong River in Chiang Rai province, northern Thailand (Fig 6)
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Figure 7. Type locality of Vanmanenia srinakarindrae sp.nov.

Ecology. Kham River where the new species was found is about 5-8 meters wide, water depth 60

centimeters, riparian with dry evergreen forest and agriculture terrace on flat area (Fig. 7). The fish



was found living in the rapid near large boulders and rocks, bottom with gravel and sand. It was
observed clicking to large boulders, feeding on biofilm and small invertebrates. Other fishes found

in the same general area were Danio albolineata, Opsarius pulchellus, Schistura poculi, Pethia
stoliczkana, Onychostoma meriodionale, Oreoglans suraswadii, Matacembelus armatus,
Monopterus albus, Rhinogobius mekongianus, and Channa limbata.

Etymology. Named in honor of Sangwan Talapat, Her Royal Highness Somdej Phra Sri
Nakharindra Bromraj Chonni (1900-1995) who founded Mae Fah Luang Foundation and Doi Tung
Development Project. These projects lead to a better environment and livelihood of the local hill

tribe villagers, where this new species was discovered.

Figure 8. Type locality of Vanmanenia srinakarindrae sp.nov.

Discussion.

Vanmanenia srinakarindrae sp. nov. differs from V. ducei, V. caldwelli, V. homalocephala,
V. lineata, and V. orcicampus in having vertical bars on flank (vs. longitudinal stripe from opercle
to caudal fin base) (Yue et al. 2000; Zhang and Zhao 2000; Deng and Zhang 2020; Deng et al. 2024).
It is also differed from V. caobangensis, V. gymnectus, V. hainanensis, V. homalophala, V. lineata,
V. nahangansis, V. pingchowensis, V. polylepis, V.ventrosquamata and V. xinyiensis in having single
maxillary barbel (vs. two maxillary barbel) (Chen 1980; Chen & Tang 2000).



Compare to others species in barred group of Mekong River basin, Vanmanenia
srinakarindrae differ from V. crassicauda, V. orcicampus, V. serrilineata, and V. tetraoloba in

having incomplete bar on the caudal fin base (vs. completed) (Kottelat, 2001 and 2019).1t is differed
from V. crassicauda, V. microcephala and V. serrilineata in having irregular vermiculated in female
and dot pattern on head in male (vs. large black blotchy. This species differs from V. crassicauda, V.
serrilineata, V. striata, and V. tetraloba in having smaller gill opening angle only reaching lower
edge of the eye (vs.reaching middle point of the eye) (Kottelat, 2001 and 2017).1t is differed from

Table 3 Characteristics comparative of Vanmanenia occurred from Mekong River basin.
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Morphometric characters
% of Standard Length
Head length 20.1-24.8 - 24.0-24.6 233 - 22.1-249
Body depth 166204 17.7-189 17.0-18.6 20.6 162203 17.1-189
Caudal-peduncle length 6.1-10.6 - 120-129 12.8 - 10.1-119
Caudal peduncle depth 78114 12-1.5 78-8.6 83 8.69.7 8.1.89
Prepelvic length 50.3-60.0 - 52.6-55.7 509 - 50.0-56.3
Anal-fin length 14.7-24.3 - 17.6-18.8 18.8 - 20.0-21.5
% of Head length
Head depth 499.599 : 444471 . - 470476
Head width 71.3-80.8 - 74.5-75.0 : - 75.0-78.7
Snout length 499-60.5 = 57.7-61.0 49.0 - 50.7-51.6
Eye diameter 11.7-18.7 - 10.8-14.9 21.0 - 152-19.7
Mouth width 234317 - 49.0 - 284-28.6
Interorbital width 36.145.7 - 37.0412 340 2 385410
Meristic characters
Lateral-line scales 95 86-93 88-100 79 71-83 92-98
Dorsal fin iii, 7% iii, 8 4 iii, 7 4 iv,7 %A iii, 7 2 iii, 7 4
Anal fin rays iii, 5 ¥ iii, 5 2 i,5% iii, 5 Y% iii, 5 % iii, 5 %
Pelvic fin rays i-8 i,9 i, 8-9 i, 8-9 i, 8 i-8-9
Pectoral fin rays i, 13-14 i, 15-16 i, 15-17 i, 12-13 i, 15-16 i-16-17
Caudal fin 7+7 7+8 8+7 7+7 7+7 T+

Remark 1 =Kottelat 2000, 2 =Li, et al. 2019), 3 =Kottelat, M. 2017).



Table 4 Comparative of Vanmanenia occurred from Mekong River basin

V. srinakarindra sp.nov. V. crassicauda’ V. microcephala’ V. orcicampus’ V.serrilineata’ V. striata’
Group bar bar bar blotch bar bar
Rostral barbel 2 2 2 3 2 2
! ) Lower edge of eye Middle point of eye Lower edge of eye Lower edge of eye : : ol Middle point of eye
Upper gill opening reach e bt il Gl Middle point of eye darge darge
Ey iamernans basiniss Larger Equal Larger Blotch Larger Larger

widths

The dorsal side of the head

34 vertical dark brown

numerous black

a large black blotch

vermiculation

a large black blotch

several short dark
brown

covered by blotch : .
vermiculation

Bl_aclf saddles across the dorsal 5.6 7.8 46 6 4.5 79
midline
Marks on the dorsal of head vermiculation large black blotch large black blotch dark blotch large black blotch vermiculation
Post-dorsal saddles (than ) )
- wider equal thinner equal narrower narrower
interspaces)

2
g e e el 12-16 regular bars 14-22 black bars 6-7 blotches 27-35 slim vermiculation 16-21 black bars

(adult)

trident bars

Bars on the flank (Juvenile)

3 large black bands
about 3-4 times the eye

diameter

3 big cloud-like
blotches about 3-4

times the eye
diameter

3 large black bands
about 3-4 times the eye

diameter

4 big cloud-like blotches about
3-4 times eye diameter and a
series of irregular blotches

Anus position (distance
between P2 insertion and A
origin

in the middle

closer to pelvic-fin
insertion

anterior one third

anterior one third

closer to pelvic-fin insertion

anterior one third

2 broad black stripes or

2 broad black stripes

Dorsal fin color pattern 2.3 black bands 2 bands 34 rows of dot 2 bands
row of spots or row of spots
Caudal fin color pattern 2 or 3 vertical bars . bla"]; f:;f) t‘;r TOWS 3.4 vertical bands 3 bands 3 vertical bars 3 vertical bars
> -
Marks on pelvic, pectoral and i Y?WS 2 daFk Mo plain colored, bright . : i colored._
in female, bright yellow S hyalin hyalin present yellow orange in
anal fins ; orange in life ;
background in male life
Mark on the caudal fin base Dissociated Completed Dissociated Dissociated Completed Dissociated
o Mekok River Lancang River Lancang River Nam Ngum River Yuan River Nam Ma River
ocation
(Thailand) (China) (Chinay (Laos) (China) (Laos)

Remark 1 =Kottelat 2000), 2 =Li, et al. 2019, 3 =Kottelat, M. 2017).



V. crassicauda and V. tetraloba in having size of the bars on the flank smaller than eye diameter
(vs. equal), and number of bars on flank 18-20 bars (vs. 10-16 bars). Vanmanenia srinakarindrae is
distinguished from V. orcicampus by having vertical bars on the flank and 2 rostral barbels (vs.
large blotches on the flank and 3 rostral barbels); smaller eye, 11.7-18.7%HL (vs. 21.0; narrower
mouth, 23.4-31.7%HL (vs. 49.0); wider interorbital length, 36.1-45.7%HL (vs. 34.0); shorter caudal
peduncle length, 6.1-10.6%SL (vs. 12.8) (Li, et al,, 2019). Also, this species has more than 85 lateral
line scales vs. less than 84 lateral line scales in V. orcicampus and V. serrilineata) (Kottelat, 2000;
Li, et al, 2019, Kottelat, 2017).

Vanmanenia srinakarindrae differs from the cusped rostral fold group ie. V. caldwelli, V.
lineata, V. hainanensis, V. maculata, V. orcicampus, V. pingchowensis, V. polylepis, and V.
stenosoma by the rostral fold lobes not forming cusp process (vs. the rostral fold lobes forming cusp
process). It is distinguished from V. gynmetrus, V. homalocephala, and V. xinyiensis by one lobe of
rostral fold, without papillae and forked or trident color patterns (vs. three lobes of the rostral fold

specialized as papillae and secondary barbels, the irregular marks on the flank).

Key to Vanmanenia in Mekong River basin.

1a Large blotehes on the flank and 3 rostral Barbels.......ummimmprmnamsiammsim. V.orcicampus
6. Veertical bars on the flankeand 2 rostral bartbels s na s amtam nmmsmatammmn o i s o 2
24 Uppet gill opening reach to the middle poitit of Y6, unrusarsisimmsnmsismnmessss 3

2b. Upyier gill opening teachto the lower €dpe ol eV8 o nmmmnaninimnsse st 5

3a. 8 ' branched dorsal rays; 7+8 branched caudal fin rays; completed black caudal fin base and
eye diameter equal to flank bars.............ccoooiii V.crassicauda
3b.7 Y branched dorsal rays; 7+7 branched caudal fin rays..........ccccooooiiioiiiie 4

4a. Lateral line scale 71-83; completed black caudal fin base; 4-5 black saddles across dorsal
midline; 27-35 slim vermiculation on flank and pectoral, pelvic and anal fin hyalin

W BIAOIE VARG ol bostin lbctumsisirns htsormmiobusinethod et beyetiubs vk s B sovsss V. serrilineata

4b. Lateral line scale 92-98; dissociated black caudal fin base; 7-9 black saddles across

dorsal midline; 16-21 vertical bars on the flank and pectoral, pelvic and anal fin opaque

with yelloworange in life, without black matk.........oammmnnmimmnsumans V. striata

5a. 8+7 branched caudal rays; 15-17 branched pectoral fin rays; anus position near pelvic fin
insertion than anal fin origin; posterior saddle thinner than interspaces............. V.microcephala
5a.7+7 branched caudal rays; 13-14 branched pectoral fin rays; anus position in the middle between
pelvic fin insertion and anal fin origin; posterior saddle wider than interspaces.....

........................................................................................................................... V.srinakarindrae sp. nov.



The discovery and reporting of this new fish species in the Mekong River basin within
Thailand marks the first record from the western side of the Mekong River and is currently
restricted to the Kham River. This unique species inhabits fast-flowing, clear water streams free
from sediments and pollutants. Any significant changes to the environment, such as increased
sedimentation from soil erosion, would bury the rocky substrate. These rocks support periphyton
and desmid diatoms, which would be unable to photosynthesize in turbid water, leading to a
decline in aquatic insect larvae, a primary food source for this and other fish species. Additionally,
deforestation would reduce habitat for terrestrial insects, reducing input of plant matters into the
steam which will disrupt the food chain. The proposed plan to construct a reservoir on the Kham
River will convert flowing water to still water which would eliminate suitable habitat for this
species. Therefore, to prevent the extinction of this species, it is crucial to prioritize sustainable
management of the Kham River basin, Maefah Luang District, Chiangrai Province. During the
survey, we also found that fish are one of the protein sources for the locals who fish heavily with
both legal and illegal methods, which resulted in large body genera such as Neolissochilus, Tor

and Garra being extirpated from the area. We are certain that if the trend continues there will be
more local extinctions.

Note: We are glad to report that since the discovery of this species some 10 kilometers of Kham
River has been designated as protected area by local communities and the rebound in fish
population can clearly be seen within its first year.
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A new species of Vanmanenia (Cypriniformes: Gastromyzontidae)

in middle Mekong River, Thailand
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Table 1 Characteristics comparative of Vanmanenia occurred from Mekong River basin.

g

[

g 5 g 5 )

S & S S S g

£ 8 S S £ 2

% 5 £ 5 a @

> = = >~ = e
Morphometric characters
% of Standard Length
Head length 20.1-24.8 - 20.0-24.6 233 - 22.1-24.9
Body depth 16.6-20.4 17.7-18.9 17.0-18.6 20.6 16.2-20.3 17.1-18.9
Caudal-peduncle length 6.1-10.6 - 12.0-12.9 12.8 - 10.1-11.9
Caudal peduncle depth 7.8-11.4 1.2-1.5 7.8-8.6 8.3 8.6-9.7 8.1-8.9
Prepelvic length 50.3-60.0 - 52.6-55.7 50.9 - 50.0-56.3
Anal-fin length 14.7-24.3 = 17.6-18.8 18.8 - 20.0-21.5
% of Head length
Head depth 49.9-59.9 = 44.4-47.1 - - 47.0-47.6
Head width 71.3-80.8 - 74.5-75.0 - - 75.0-78.7
Snout length 49.9-60.5 - 57.7-61.0 49.0 - 50.7-51.6
Eye diameter 11.7-18.7 - 10.8-14.9 21.0 - 152-19.4
Mouth width 23.4-31.7 E - 49.0 - 28.4-28.6
Interorbital width 36.1-45.7 - 37.0-41.2 34.0 - 38.5-41.0
Meristic characters
Lateral-line scales 35 86-93 88-100 79 71-83 92-98
Dorsal fin iii, 7 Y2 iii, 8 Y2 iii, 7 V2 iv, T 2 iii, 7 Y2 iii, 7 Y2
Anal fin rays iii, 5 V2 i, 5 Va i, 5% i, 5 V2 iii, 5 V2 ii, 5 %2
Pelvic fin rays i-8 i, 9 i, 8-9 i, 8-9 i, 8 i-8-9
Pectoral fin rays i, 13-14 i, 15-16 i, 15-17 i, 12-13 i, 15-16 i-16-17
Caudal fin T+7 7+8 8+7 T+7 T+7 T+7

Remark 1 = Kottelat (2000), 2 = Li, et al. (2019), 3 = Kottelat, M. (2017).



Table 2 Comparative of Vanmanenia occurred from Mekong River basin

V. srinakarindra sp.nov. V. crassicauda’ V. microcephata" V. ::urc:fcam,ousJ V. serrilineata’ V. striata
Group bar bar bar blotch bar bar
Rostral barbel 2 2 2 ) 2 2

Upper gill opening reach

Lower edge of eye (small)

Middle point of eye (large)

Lower edge of eye

(small)

Lower edge of eye (small)

Middle point of eye (large)

Middle point of eye
(Large)

Eye diameter and bars with widths

Larger

Equal

Larger

Blotch

Larger

Larger

The dorsal side of the head covered

by

3-4 vertical dark brown

numerous black blotch

a large black blotch

vermiculation

a large black blotch

several short dark

brown vermiculation

Black saddles across the dorsal

5-6 -8 4-6 6 4.5 -9
midline
Marks on the dorsal of head vermiculation large black blotch large black bletch dark blotch large black blotch vermiculation
Post-dorsal saddles (than

wider equal thinner equal narrower narrower

interspaces)

Bars or blotches on the flank (adult)

18-20 black forked or trident

bars

12-16 regular bars

14-22 black bars

6-T blotches

27-35 slim vermiculation

16-21 black bars

Bars on the flank (Juvenile)

3 large black bands about 3-4

times the eye diameter

3 big cloud-like blotches
about 3-4 times the eye

diameter

3 large black bands about 3-
4 times the eye diameter

4 big cloud-like blotches about 3-4
times eye diameter and a series of

imegular blotches

Anus position (distance between P2

insertion and A arigin)

in the middle

closer to pelvic-fin

insertion

anterior one third

anterior one third

closer to pelvic-fin insertion

anterior one third

2 broad black stripes or row

2 broad black stripes or

Darsal fin color pattern 2-3 black bands 2 bands 3-4 rows of dot 2 bands
of spots row of spots
3 black bars or rows of ‘ )
Caudal fin color pattern 2 or 3 vertical bars 3-4 vertical bands 3 bands 3 vertical bars 3 vertical bars
spots
2 rows cf dark blotches in I
Marks on pelvic, pectoral and anal plain colored, bright plain colored, yellow
fernale, bright yellow hyalin hyalin present e
fins orange in life orange in life
background in male
Mark on the caudal fin base Dissociated Completed Dissociated Dissociated Completed Dissociated
S Mekok River Lancang River Lancang River Nam Ngurn River Yuan River Nam Ma River
ocation
(Thailand) (China) (China) (Laos) (China) (Laos)

Remark 1 = Kottelat (2000), 2 = Li, et al. (2019), 3 = Kottelat, M. (2017).



3. 9y principal component analysis
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Figure 1. Principal component analysis (PCA) scatter plot based on morphometric characters of
Vanmanenia species from the Mekong River basin, showing clear separation of V.
srinakarindrae sp. nov. (triangle) from congeners (V. crassicauda, V. microcephala, V.

serrilineata, V. striata, and V. orcicampus; circles).
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a. Southwest Forestry University, Yunnan, China

lo. Hydroecology lnstltute of Wuhan China
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®. 179814910 Southwest Forestry University, Yunnan anwm.flnammnu Vanmanenia
stenosoma Wag V. caldwelli wuanuuansinsursUssansiiensasvioumnamvainvatsaslusia wieeraiu
vialmi Sududesmsiaeuiimdy delunusmaguuiu fianuvarnvategs Wuundsiwunanovia wu v.
stenosomna, V. caldwelli, V. pingchowensis, V. homalocephala, ua V. lineata lnudnilugiwuludisisgian
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b. 179819910 Institute of Hydrobiology, Chinese Academy of Sciences (IHB, Wuhan,
China) #nwnaanAa pany Vanmanenia pingchowensis Wag V. stenosorna 9 18 ueid avi wus2lulu
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Lﬂuﬁuﬁduﬁmmﬁmwnaw wuellaunining wu V. stenosoma, V. pingchowensis, Uae V. homalocephala
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