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Sahat Ratmuangkhwang 2007: Taxonomic Review of the Southern Asian Airsac Catfish
Heteropneustes fossilis (Siluriformes :Heteropneustidae). Master of Science (Fisheries Science),
Major Field: Fisheries Science, Department of Fishery Biology. Thesis Advisor: Mr. Prachya

Musikasinthorn, Ph.D. 93 pages.

The Southern Asian Airsac Catfish, Heteropneustes fossilis (Siluriformes: Heteropneustidae), is widely
distributed from Pakistan, the Indian subcontinent, Sri Lanka through Indo-China including Malay Peninsula.
Although its wide distribution and importance as a food fish, morphological comparisons between local
populations including examination of type specimens of related nominal species presently treated as junior
synonyms of the species for testing real taxonomic diversity of the species has never been done so far.
Morphological comparisons between local populations within its distribution range, totally 645 specimens from
14 river basins including the Indus, Ganges, Ganges—Brahmaputra delta, Brahmaputra, Kerala state, Cauvery,
Sri Lanka, Upper Irrawaddy, Lower Irrawaddy, Sittoung, Salween, Chao Phraya, Eastern and Tapi river basin
has been conducted. The result of discriminant analysis from 7 meristic characters indicated that the
examined local populations can be separated into two major groups. The former and later group can be
characterized by 61-78 (mean 69) vs.73-86 (mean 79) anal fin rays, 42 - 47 (mean 45) vs. 45-51(mean 48)
caudal vertebraes , caudal peduncle depth 5.0-7.3 (mean 5.8) vs. 3.3-5.8 (mean 4.5) % standard length (SL) and
pectoral spine length 6.9-10.9 (mean 9.3) vs. 9.8- 13.4 (mean 12.7) % SL, respectively. The student t-test from
11 meristic characters between the two groups showed that 8 of them were significant (p<0.001). The
analysis of covariance (ANCOVA) from 36 morphometric characters indicated that 31 of them were
significantly different between the two groups (p<0.001). The former group distributed from the Indus River
basin in Pakistan, Ganges, Brahmaputra, Cauvery Rivers and Kerala state of the Indian subcontinent, Sri
Lanka and the Upper Irrawaddy River basin in China and Myanmar whereas the later group distributed from
the Upper to Lower Irrawaddy, Sittoung, Salween River basins in Myanmar, the Chao Phraya, Eastern and
Tapi River basins in Thailand. The two groups are sympatrically distributed in the Upper Irrawaddy River
basin. The comparison with the original descriptions and the type specimens of all nominal species of the
congeners indicated that the first group is H. fossilis (Bloch,1794) and the second group is H. kemratensis

(Fowler,1937).
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MINA 1 wamsnsgnlToufeuanuuanaanwataseningninndneaymsiy
o [ aa a J
VDI H. fossilis UIU 11 anHUe Iﬂﬂﬁl%ﬁﬂﬂﬂﬂﬁﬂ‘ﬂﬂ"li')Lﬂinﬁﬂ'JnJ!L‘lJﬁﬂi'Ju

(Analysis of variance : ANOVA)

ANYULMINLY F- Value
o Y =) Y
NUIUMUATUNA 6.64%%*
Sumuasuiy 120.77%%*
o 9 = Kk
NUIUMUATUY 12.45
o 4 = 9 NS
NUIUMUATUNDY 1.27
o Y )
NUIUMUATUN 9.61%**
$udenszgndundsdiuiion 13.25%%*
Sudenszgndundediunig 60.86++*

k4

Sudenszgndundanariue 47.21%%%
= o v v a3 A o
FINTAWUUIVO VAU TUVBINUATUUUINATUY 8.68%**
= o v v = S
FINTAUUUIVBUMUUDAVRINUATUUUINATLY 12.61%++
FNTDUNION 30,02+

=]

WEIME *** P<0.001 (HAnuuana 9ee19litisdiayiszaunuseu 99.9 %)
*x p<0,01 ( UANuuanANediived Ay NszAuA T 99.0 %)
* P<0.05 ( HANNuANANes 1iTsd 1y NTzAUANUTDIU 95.0 %)

NS (non significant : MUANULANAINNNADA )
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VB3 H. fossilis 31UIU 36 aNHUL Iﬂﬂﬁl%}ﬁ'ﬂﬂﬂﬂﬁﬂ‘ﬂﬂ"li')Lﬂinﬁﬂ'JnJ!L‘lJﬁﬂﬁ'Ju

593 (Analysis of covariance : ANCOVA)

ANYALNITIA F- Value

% AINEIINIATTIY
ANMVEIIMINIATUNEN 21.08%**
AMNENHINATUY 15.73%%%
ANENINAT U9 42 35%%
AMNEIHINATUAY 35.08%%*

X2 o o A 9
ANUANAAIVTIUATVAY 6.56%%*
ANEIIN 28.93%**
' £ = A g ~ o

32821 NN agAveInTEgNINEN0sRIATNAUYDIATUHAY 15415
AWEITIUATUHA 61.29%%*
ANVFINTUNAY 11.80%+
ANMVENIFIUATUNY 32.90%**

s 9
ANUGIATUAY 26.30%**

= 9
AT UNDY 8.46%+*
ANNEIATUY 29.36% %

14 = 2 A =

ANUYINUATVUVINAT VY 70.12% %
AMNANADAN 114,71 %%
ANUYIHUIANFIYD 27.32%%
ANVEIINUIANUINGS INTUY 50.20%%*
AMNINHUIANYINGS INTa1ag 11 4387
AMNINHUIANYINGT INTANGUDN 36.74%%
ANVIIATUHN 77755
AUE1IVDINTEAN Epural 13,18
anwanvndu1Aaveanszgn epural 58.6%%*

AITNYNIVDINTSINIC AN 11.45%**
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anvuEMIIa F- Value
% ANUIIIND

ANNANVBI I LTI 44 3] %5
ANVANVBIHIA UK AIA 34.00%%*
AN 20 41 %%
AMNIZIBYIIN 12.67%%x
ANV 14,08+
anuninihn 19.90%*
idurgudnaian 15,7555
ANNAITTHIEM 14 5355
AMUNINTZHINIYN 23 38k
AINNY1IVDY Frontal fontanelle 14.86%**
A7UNI19U94 Frontal fontanelle 15.04%**
AI1UY1IVDY Occipital fontanelle 14.84***
ANUNAavea Occipital fontanelle 14.24***

[ [

WBIKR: *** P<0.001 (NANNuanANegltsd 1Ay NszaunudoN 99.9 %)

9

% P<0.01 (UANUUANANDINNTBT DY
- d‘
yi

[

* P<0.05 ( IANuUAnNA19edalisd AN TLaUANUFIY 95.0 %)

NS (non significant : MINANUUANAINNIADA )

4 A &
NILAUANUTDNUY 99.0 %)
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] Y
A19619910 NRM 14997 fAua208199U 9 luguiidszianouuy

1 o a 4 1
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ANHULNITIA (Discriminant Coefficient)
ANNEINTTIU 0.02
9 = [
ANNYIINUINT LKA 0.22
Y A
ANVINIUIATUY -0.87
9 = Y
ANNINUINTUND 0.45
9 = 9
ANNIIHUIATUNY -0.33
AKX o w a =~ 9
ANNANAINIVTNUATUNDY 0.73
AIWYIIND 1.09
AMUNIN -1.00
ANVINTIUATURA 0.14
ANVGINTUHA -1.21
s 9
AN IUATUNY 0.14
= 9
ANNYIIATUND -0.14
ANVINIATVY 0.24
ANUANADANI -1.28
ANNEIzIee1n 0.46
ANNYNIN IR -0.29
9
ANUANUD91N 0.06
9 ] o
(FUFIFUENA1IN 1.07
AMUNIITZTNIIAN 0.03
AMUNAITENINIYN 0.40

ANUY1IUBY fontal fontanelle -0.29
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(Discriminant Coefficient)
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AINY1IVDY  Occipital fontanelle
AUV Occipital fontanelle

ANUYNIVDINTLAN Epural

AMwuanINaIuIAweInszan Epural
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0.37

0.80

-0.90

1.23
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Heteropneustes fossilis (Bloch,1794)

(MNN 15 A-G)

Silurus fossilis Bloch, 1794 :46 (Type locality : Transquebar, Tamil Nadu, India)
Silurus singio Hamilton, 1822 : 147 (Type locality :Ganges river, India)
Silurus laticeps Swainson, 1838 : 345 (Type locality : India)

Silurus biserratus Swainson, 1839 : 306 (Type locality : India)
Saccobranchus microcephalus Gunther, 1864 : 31 (Type locality : Ceylon)

Saccobranchus microps Gunther, 1864 : 31 (Type locality : Ceylon)
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[ A .o ~ v g
nauilu 4.0-6.2 % SL (luvaen H. kemratensis UANNIIFIUATUHAUIU 2.9-5.0 %SL)
= = [l 9 I ~ =
HaziANNANIINAIUIADINTEAN epural 1JU 0.00- 0.23 % SL (luvme H. kemratensis |

= ' Y [~
ANVANIINAIUIAIVBINITZAN epural (TJU 0.00- 0.44 % SL)

H. fossilis @150U8NDNIN H. longipectolaris 19 (Yoyanedagiuing1vos
1 ad s o o (] 4
H. longipectolaris W NMMoeLazduendisduoiniossduuuuauysal (holotype)
k4 Y [

SINNIMUTTONWATUISAVON H. longipectolaris) Va8 H. fossilis HATUnanuy (luvazin

. . s A dy Y = 3 A a 1<
H. longipectolaris UAUNNTATI) ANNEIVBIMNUATULAINATUTIU 1/2-1/3 03
52oEUINTENINYASUAUVDIAS Uazas UNee (Tuvae H longipectolaris Tinnueues
Y = 2 A I v 1 A v = = Y =
AMUATUUAINATURITIY 3/4 V095283 H 13 LHANYASUAUVDIATURLOZATUND) tazlinIw
81YBINTLINIZaNINNNI 40 %SL  (Tuvne H. longipectolaris UANNIIVOINTLINIZ AN

Y0801 40 %SL)

Y

VINMIANBIANHUSVOINTLNZANVOS H. fossilis  Iudnhanluwaniiar na

Y a = A = U A
aoulavetszmeaduifg WUNTAURAIANNIIVOINTLNIZANUANAINYTLHINTDUVDI

[ v o w A 9 a 4
H fossilis 10y H. kemratensis 98NN TodAn8a (p<0.001 nado Iasldmsinsizrinim

1 d' dy v v = o w [ 1

wilssausan) (A 10) venINLNNMIFUNAANYALYOITUUGINIVEITEBINTAINA1

o z [ ' 1A [ ll Ao o Ao 9 1 =
NNUIUNINUA 18 AI9Y1N  (RLIKU 998) WU 15 999810 NAIAIUTAA UV lliJiJ!,l,ﬂ‘lJ’(?f
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14
o

A A Y 9 oo ' <3 Y=
HWINAHIDUADIIN €] 2 Dl Wm'lﬂmmnmmnwmmm (15B) 'E)‘(’J'Nllﬁﬂ@'lﬂﬁjﬁﬂtﬂ']
a Yo [ 1 dyd . A <3 1R Y o A 1
W%']ﬁﬂl'ﬂﬂ@]')ﬂf]']\uﬁﬁ'lulﬂu H. fossilis  JHUDINVUI DUANHUSUDINTSINIZANNNAD

1 [ 4 1o o 1 <3 4 g’ o ]
NT%TQ%M%%?]@H%’NL!@ﬂ@]']\‘lﬂ']ﬂ‘l]igsb"]ﬂﬁﬁu 9 LW]aﬂﬂmgﬂ\iﬂa'nﬂlﬁaﬂﬂﬁ'lﬂuulmﬁ']iﬂﬁﬂllﬂﬂ
A Y 1 o Y A 1 Y Y o
ﬂﬂﬂﬁnﬂﬂigﬂﬂﬂﬁ@u]’lﬂﬂfﬂx‘]%ﬂﬁluuagﬁﬂymgm@\iﬁmﬂﬁ'nslﬂﬂﬂuﬂUﬂ?TNﬂTUﬂI@QﬂﬁSLWTgaN

Tusianuaeandosnu

U | d’ =
Aeenanlylumsanin

A0LNIAUIIY

Silurus fossilis —ZMB 3074 (lectotype), (1), 185 mm SL, Transquebar, Tamil Nadu,
India, collection date unknown,collected by a “ Mr. or Brother John ”
Saccobranchus microcephalus - BMNH 1864.3.18.1 (holotype) ,(1), 234.0 mm SL,
Ceylon , collection date unknown, collected by Tennant.
Saccobranchus microps - BMNH 1859.5.31.9-11 (syntypes) (3) ,128.1-183.15 mm SL,

Ceylon, collection date unknown, collected by Mr.Cuming

fI08199 1NN 9

Ejllﬁﬁuﬁﬁ (Indus) - CAS 29627 (7),116.9 — 188.9 mm SL, Freshwater streams near
Karachi, Pakistan, collection date unknown , F.B. Steiner ; CAS 29655 (1) 181.0 mm SL, Off
Karachi, Pakistan, 22 October 1973, F.B. Steiner; SU 62408 (1) 188.9 mm SL. Vic Karachi,

Pakistan, collection date unknown, M.A. EL-HUSSEINI.

’cjm‘imqm (Ganges) -NRM 13413 (3),123.3- 138.0 mm SL, Delhi fish market, said to
come from Yamuna River, Ganges River, Delhi province, India, 27 February 1953, Hummel, D;
NRM 20086 (11) 48.5- 69.5 mm SL,0Old Delhi fish market, probably from Delhi Area , Ganges
River, Delhi province, India, 17 May 1993, Ahlander,E ; SU 52950 (4) 42.2- 544 mm SL,

Kathmandu Valley, Bhogpaon (Bhatgaon) 27°40' 30" N, 85° 26' " E, Nepal, 19 October 1955,
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A.C. Taft; SU 52951 (1) 73.3 mm SL, Lidu Trib. Near Batar bazaar, Trusuli R., Nepal, 10
September 1955, Sheppard for A.C. Taft.

9
o

AVUIMA-NINNYATAAAT (Ganges—Brahmaputra Delta) - NRM 40553 (13) 91.6-

Q

126.5 mm SL, Calcutta, New Market, Jadu Babris Fish Market, West Bengal India, 15 January
1998- 16 January 1998 , Fang, F& Roos,A., RLIKU 994 (2) 97.0- 107.2 mm SL. Market at
Capital of Bangladesh, Bangladesh, December 2004, Nont Panitwong ; RLIKU 995 (1) 85.9 mm
SL, Donkinchamria Village, Bangladesh, 12 December 2001, Dr. A Iwata ; RLIKU 997 (13)
117.7- 204.1 mm SL, Thakurpukum,South Paraganas,West Bengal (from market), India, 23
February 1996, Prachya Musikasinthorn; SU 34927 (8) 190.5- 209.2 mm SL, Calcutta, West
Bengal, India, 7 April 1937, A.W. Herre; SU 35772 (2) 189.2- 203.3 mm SL, Calcutta, the most
westerly channel of the Ganges River in the Ganges Delta, West Bengal state, India , 6 April

1937, A.W. Herre.

’cjﬂJ‘LiHW‘iﬁiJ‘Uqﬁi(Brahmaputra) - RLIKU 961(10) 98.1- 122.8 mm SL,Maligoan market,
Guwahati, Assam ,India,19 March 2003, Prachya Musikasinthorn; RLIKU 962 (11) 80.2-176.2
mm SL, Kukurmara fish market, Kamrup district ,Assam, India, 23 March 2003, Prachya
Musikasinthorn; RLIKU 963 (12)95.8-139.9 mm SL, (Brahmaputra basin) Riverside market,
Guwahati, Assam , India, 23 March 2003, Prachya Musikasinthorn; RLIKU 965 (23) 93.8- 136.2
mm SL, Assam; Hajo, Kamrup district, India (Purchasing from Maligoan market), 26 November
2003, Prachya Musikasinthorn; RLIKU 966 (10), 107.5-145.1 mm SL, Assam: River side market,
Guwabhati, India ( DNA samples), collection date unknown, Pracya Musikasinthorn; RLIKU 967
(6) , 87.4-108.1 mm SL, Kukurmara fish market, Assam,India, 2003, Prachya Musikasinthorn ;
RLIKU 968 (1) 104.7 mm SL, a pond beside Torsa River at Subhasini tea garden, Hasimara,
West Bengal, India, 15 April 2003, Prachya Musikasinthorn; RLIKU 976 (12), 123.8- 210.1 mm
SL, Dibrugarh market (fishes came from Tinsukia ) Assam, India, 21 April 2004, Prachya
Musikasinthorn; RLIKU 985 (4) 77.6- 93.4 mm SL, a small pond like water body, Shibangla,
Bolka range, Just Before entering Baxa reserve , Jalpaguri, West Bengal , India,12 November
2004, Prachya Musikasinthorn; RLIKU 987 (1) 62.8 mm SL, Boshigir: Stream near Lepragur

Baxa tiger reserve, Jalpaguri, West Bengal, India, 12 November 2004 , Prachya Musikasinthorn,
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RLIKU 993, (9), 109.4- 151.8 mm SL, A small stream in rice field,Dae mooteia, Doom Dooma,
Tinsukia, Assam , India, 22 April 2004, Prachya Musikasinthorn.
Ej"lll‘i}”lﬁoﬂf”lﬁﬁlﬂui’gmi”lﬁ”l(Kerala)fNRM 12231(2),108.8-144.7 mm SL,kumarakom,
Vembanad Lake and canals, Kottayam District , Kerala state , India, 13 December 1987,
Ahlander,E et al.; NRM 12274 (3), 81.5- 137.8 mm SL, tributary 10 km NW of Kottayam,
Olassa village, Meenachil River, Kottayam District , Kerala state, India, 15 December 1987,
Ahlander,E ; RLIKU 969 (2) 64.0- 83.2 mm SL, Pookoli Lake Wynad, Kerala, India,1 June
1996, Prachya Musikasinthorn. RLIKU 970 (8) 52.0-103.0 mm SL, Thottilpuldiga Calicnt
(Koshikode) Kerala, India, 1 June 1996, Prachya Musikasinthorn; RLIKU 996 (3) 52.3- 92.4 mm
SL, Canal at Kottayam, Kerala, India , 24 April 2006, Prachya Musikasinthorn; RLIKU 997 (5),
42.3- 51.4 mm SL, Kottayam, Kerala, India,1 May 2006, Prachya Musikasinthorn, RLIKU 998
(18), 89.8-242.2 mm SL, Kottayam fish market , Kerala , India,24-26 April 2006, Prachya and

Eapen .

Y
1

qui1ABII8T (Cauvery)— SU 41511 (2), 133.3- 147.4 mm SL, Ennur Fisheries Station,
Madras, Tamil Nadu State, India, collection date unknown, A.W. Herre; SU 41512 (1), 216.6 mm
SL, Mettur, Madras Pres, India, collection date unknown, unknown collector; ZSI/SRS- F 4274
(13) 54.4-81.1 mm SL, MEKKARAI ,Tirunelveli, India,19 March 1995, DR.M.S.R.
VICHANDRA; ZSI/SRSF4458(1), 78.0mmSL, Kodaimel, Azakian, Anaikat, Tirunelveli,
Kattabomman, India, 9 April 1995, Dr. M.B. Raghunathan.

9
' o

quiilumgATaIN (Sri Lanka) — NRM 9642 (10) 53.1-109.8 mm SL, Point de Galle,
freshwater , Southern province , Sri Lanka , 16-21 December 1879, Nordgvist,0& Stuxberg, A ;
NRM 18092 (6), 146.9-219.6 mm SL, Kerani River drainage:Columbo, river proper are
connected freshwater lake, bought at Slave Island market, Western province, Sri Lanka, 11
November 1934, Sundberg,H; NRM 31689 (2) 174.7- 192.7 mm SL, Kerani River drainage:

Columbo, river proper are connected freshwater lake, bought at Slave Island market, Western

province, Sri Lanka, 11 November 1934, Sundberg,H; SU 22888 (3) 106.6-130.0 mm SL, River
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at Columbo , Indian Ocean , Sri Lanka, collection date unknown, Jordan, David S.; SU 30176 (2)

140.1- 167.0 mm SL, Columbo, Sri Lanka, 4 April 1934, A.W. Herre.

Y
1 a

quﬁmﬁmﬁﬁauuu (Upper Irrawaddy) - CAS 88779 (6), 120.3 —205.7 mm SL,
Myikyina market (morning), Kachin Satate, Myanmar, 21 April 1996, unknown collector; NIFI
UNCAT (1), 123.0 mm SL, Mayitina , Kachin State Myanmar, 8 March 2004, Chavalit and
Apichart. NIFT UNCAT (7), 56.6- 143.2 mm SL, Mayitina market ,Kachin State, Myanmar, 9
March 2004 , Chavalit and Apichart; NRM 13894 (1), 110.0 mm SL, Ayeyarwaddy river,
Mandalay area , 12 different site, mandalay Division, Myanmar, 1 March 1935 -30 April 1935,
Hetzel,O ; NRM 15108 (2), Mandalay, Mandalay Division, Myanmar, 1935, unknown collector;
NRM 21533 (9), 116.4- 140.8 mm SL, Irrawaddy River drainage : Ying jiang market, Yunnan ,
China, 4 April 1995, Kullander, SO & Fang, F; NRM 21534 (14), 71.7- 102.7 mm SL, ,
Irrawaddy River drainage : Ying jiang market, Yunnan , China, 4 April 1995, Kullander, SO &
Fang, F; NRM 21535 (11), 82.1- 117.4 mm SL, , Irrawaddy River drainage : Ying jiang market,
Yunnan , China, 4 April 1995, Kullander, SO & Fang, F; NRM 31686(1), Ayeyarwaddy River,
Shweli river, Probably were emptying in Ayeyawaddy river at Inywa, Sagiang Division ,
Myanmar, 22 January 1935 -31 March 1935, Muang Lu Daw.; NRM 39987 (1), 97.1 mm SL,
Myitkyina market, Kachin State , Myanmar, 30 March 1997, Fang, F. & Roos, A.; NRM 40035
(4), 82.1- 117.4 mm SL, Myikiyina market, Kachin State , Myanmar, 30 March 1997 -3 April
1997, Fang, F. & Roos, A.; NRM 40724 (27), 42.0 — 84.4 mm SL,Ayeyarwaddy River : ditch
marginal to fish ponds about 40 km n Myikyitina on road to Myitzon, Kachin state , Myanmar ,
24 March 1998, Kullander, SO & Britz, R; NRM 40984 (3), Ayeyarwaddy River : Ayeyarwaddy
River drainage : lower 300 m of Nant Yen Khan Chaung,affluent of L. Indawgyi, little S of
Lonton village, Kachin state, Myanmar, 31 March 1998, Kullander, So & Britz, R.; NRM 41021
(9), 58.0- 99.4 mm SL, Ayeyarwaddy River : Ayeyarwaddy River drainage : Indawgyl Lake
margin, pools at swamps close to lake, little N of Lonton village, Kachin state, Myanmar, 31

March 1998 - 1April 1998, unknown collector.



mwﬁ 15 Heteropneustes fossilis

A. RLIKU 965, 108.5 mm SL , Assam : Hajo, Kamrup, India (Purchasing from
Maligoan market) (M1 1ag aigiiust ifeasss)

B. RLIKU 998, 171.9 mmSL , Kottayam fish market, Kerala, India (ﬂTWIﬂEJ
argiiuy feasssw)

C. ZMB 3074 ,185 mm SL Lectotype U0 Silurus fossilis, Transquebar, Tamil Nadu,
India (MW 1A8 Dr. Peter Bartsch)

D. ZMB 30115, 180 mm SL, no locality (ﬁaathfrmﬂgﬂ Moller 14 Tumsfinun
nIezay) (N1AY Dr. Peter Bartsch)

E. ﬂ']Wﬁ]"Iﬂﬁ"lUiﬁfJ'lfJﬂ%\iLlﬁﬂ‘Uﬂ\‘] Silurus singio 910 Hamilton (1822), Ganges
River, India

F. BMNH 1864.3.18.1, 234.0 mm SL Holotype U®4 Saccobranchus microcephalus ,
Sri Lanka (@T’m&inéfmmmaj}Lﬂﬂgﬂi%’iuﬂwsﬁﬂy1ﬂﬁ$m1$au) (mulag J.
Mcclaine)

G. BMNH 1859.35.31.9-11, 129.4 mm SL, Syntype U4 Saccobranchus microps,

(7198 J. Mcclaine)
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AN 4 aNHULTMTUUYDY Heteropneustes fossilis Wa¢ H. kemratensis

H. fossilis

H. kemratensis

Lectotype 909

Holotype 904

BMNH 1864.3.18.1

Syntypes 9D4

Saccobranchus microps

BMNH 1859,5.31.9-11

[ |
¥ MIRAU£SD n

i
A100097 1Hrfnu

Non- type specimens

| ] el
YW AURAUESD 0

Holotype 904

Clarisilurus kemratensis

ANSP 67880

Paratypes 904

Clarisilurus kemratensis

ANSP 67881

f oA
¥ AURDNY+ 8D n

fotnai ldfnw

MNon - type specimens

\ v e
¥ AURDY+ SD 0

t- test

ONUNUL  Sihurus fossilis
ZMB 3074
D i.6
A 69
P 5
v 6
C 16
ABV 16
Ccv 46
Vv 62
SIP 11
SOP 15
GR -

17

45

61

i,7  17.0+£03 3

69-75 72.3+3.0 3

6 6.0+0.0 1
15-17 16.0+1.0 3
16 16.0=0.0 3
47 47000 3

63  63.0+00 3

5 -7 1,59+04 339
61-78  69.0+33 339
I15-9 17.1+£08 332
5-7 56+01 338
13-19  159+12 319
12-17 148+1.0 339
42-47 447+11 339
56-63 59.6+1.5 339
1-16 60+32 308

0-20 67+28 311

18-31 21.6+30 41

14

47

61

1,5 1,5.0£0.0

79-81 80.0+14 2
L7-8 17507 2
6 6.0£00 2
16-17 16.5=0.7 2
15 15000 2
47 47.0=00 2
62 62.0+0.0 2
9 9.0+0.0 1

10 10.0+0.0 1

1,5-7 1,57 £05 294
73-86 79327 306
15-9 177+ 09 295
5-7 6002 300
10-19 16011 260
12-17 48+0.8 306
45-51 478+1.1 306
59-66 626+12 306
0-21 85+36 272
0-17 87+30 274

17-33 257+3.7 89

NS

NS

NS

NUBIMG  *** P<0.001 (IANUUANA DI NTTB

[ [

o w

YNIZAUAUE

]
A

99.0 %) ; * P<0.05 ( iANuuAna190e19lTod N szAUAMEDNIU 95.0 %) ; NS (non significant : 11l AMUANANNNADA )

P11 99.9 %) ; ** P<0.01 ( InnuuanaNedntisdAynszauauFou

09



ATNN 5 ANHULNTIAVDY Heteropneustes fossilis 1Wa& H. kemratensis

H. fossilis H kemvratensis
Lectotype 403 Holotype Y03 Syntypes 189 Fotaitl9dnm Holotype 103 Paralypes D4 ot 18nin
anune Silurus fossilis Saccobranchis microcephalus Saccobranchus  microps Non- type specimens Clarisiluris kemratensis Clarisilurs kemratensis non - type specimens
ZMB 3074 BMNH 1864.3.18.1 BMNH 1859.5,31.9-11 ANSP 67880 ANSP 67881
193 AuRdo£SD o ¥ Amdu+£SD o i ¥19 Aunde£SD o ¥29 fumflo= SD o ¢ ANCOVA

AN

WA (SL) 185.0 2340 79.5-129.4 1070253 3 50.1-219.6 109.9:414 328 1840 1281-1463 13724128 2 58.3-2926 12504383 306

% SL
PRDL 314 322 27.8-296  289¢10 3 289376 329x17 328 0.43 335 313317 315203 2 205345 32110 301 0.01 wee
PRPL 135 13.7 116-151 135418 3 1374195 16511 311 0.45 138 150-163 156209 2 138182 16109 306 025 e
PRVL 320 317 286299 291407 3 304-376 33814 3 0.21 338 302329 316:19 2 291350 319s12 304 0.07 wes
PRAL 386 303 348371 359¢11 3 362-440 40216 325 0.12 423 370381 376407 2 345418 382415 306 005 wes
BDA 16.2 115 9.7-11.3 104209 3 10.8-17.1 140211 322 0.08 18.7 14.9-158 154406 2 11.1-173  141£12 299  0.24 NS
HL 154 158 118-126 121204 3 155211 181:12 320 0.58 160 166-173 170205 2 155-189 173206 302 027 e
0CoD 151 16.6 153-165  160:06 3 96160 12.8:12 313 0.00 164 112132 122¢14 2 04-154 122412 302 024 wee
DFEL a1 42 44-53 48505 3 40-62  49:06 313 0.34 38 4243 43201 2 29-50 4005 207 014 *en
DFH 78 78 97-110  103:06 3 88-142 114xL1 304 0.44 87 108-108 108800 2 84-131 10.6£10 280 039 wer
AFBL 57.0 59.8 60.6-61.6 61.2:05 3 554-637 59416 315 0.08 621 617628 622:03 2 57.1-653 6l4%LT 292 005 s
AFH 616 61.5 645653 64.8:04 3 569661 61518 311 0.10 62.0 64.0-644 612603 2 592679 63417 271 007 res
VEL 7.0 72 6973 71402 3 71103  88:06 321 0.02 84 93101 9706 2 7.5-104 8906 292 002 s
PFL 14.1 10,8 7794 83209 3 92142 11610 317 0.14 126 123-125 124502 2 107147 12809 282 0.01 s
PSL 10.1 8.6 6911 7005 3 69109 9310 308 0.00 = 127-127 127400 1. 98134 112:09 288 005 wer
CPD 51 53 5255 5108 3 50-73 58206 315 0.03 5.0 43-46 4502 2 33-58 4605 300 005 s
NSBL 2.6 16.2 158264 197+ 58 3 132347 241244 295 0.12 292 336369 352:23 2 187-39.8 29.0+4.1 268  0.04 e
MXBL 335 204 193281 225549 3 190451 318251 290 0.02 425 416425 421206 2 29.0-520 409445 232 008 s
IMNEL 257 214 170208 19119 3 138-353 25245 279 0.04 309 343404 374243 2 241401 323434 229 004 ee
EMNBL 29 2.1 155245 197546 3 157-415 289+50 292 0.05 404 403420 411£12 2 226485 36152 258 0.06 s
CL 119 6.6 94112 103209 3 77-158 1L7+LS 304 0.03 10.9 121-132 127208 2 8.6-153  120¢12 252 0.09 wee
EPL - 17 0.1-1.7 12500 3 1227 20:03 317 0.00 19 1521 18205 2 1525 20102 303 008 s
EFD : 01 0 00£00 3 00-03  00s10 317 0.04 03 0.2 02400 2 0.0-04 02201 303 003 ax
ASL - - - - - 43.8-545  49.2:26 44 0.00 - - - - 41.8-558 50328 90 0.00 e

19



AN 5 (AD)

H. fossilis H. kemratensis
Lectotype Y94 Holotype 04 Syntypes Y04 ot lgnm Holotype 904 Paratypes 464 dntai9fnm
anune Stlurur fossilie Saccobranch phal Saccobranchus microps Non- type specimens Clarisilirus k i Clarisilurus k 1 Non type specimens
ZMB 3074 BMNH 1864.3.18.1 BMNH 1859.5.31.9-11 ANSP 67880 ANSP 67881
419 AumAv=SD = ¥4 fmdo+SD n ¢ ¥ AURA=SD o ¥21 MmAo< SD n £ ANCOVA
ATLETING (HL) 285 369 10.0-155 12.9:28 3 82353 19.6:64 328 29.5 22.2-243  233xl5 2 10.2-47.7 21.5%6.1 306
% HL
AEHD 211 209 27.0-342 313438 3 13.6-323  233:3.7 328 0.04 271 18.9-20.5 19711 2 15.1-33.6 22.0£39 304 009 "y
PEHD 386 257 364-400 3B.4x18 3 20.6-39.7  29.623.7 326 0.00 38.2 27.0-216 27304 2 18.6-36.6 27438 304 009 b
HW B4.0 751 81.0-90.9 857450 3 T1.1-894  78.643.0 328 0.00 91.4 83.7-854  B4.6£1.1 2 718916 81.4£39 303 013 i
SnL. 228 209 22.0-318  2B.5£56 3 28.0-384 332420 iz 0.00 336 31.8-323 32004 2 29.1-35.7 32.5£13 299 019 a
POL 56.0 56.6 64.5-674  65.6:1.6 3 526-621 51.2+19 321 0.00 552 56.4-58.3  57.4=14 2 523-60.3 56.3+15 305 002 okl
GW 347 339 320432 375556 3 31.2-540 426347 3zl 0.00 300 43.2-46.2 447221 2 31.7-544 43.244.1 301 000 NS
oD 211 122 9.1-10.0 9.640.5 3 10.5-20.1  14.742.1 i 0.49 14.2 13.7-146  14.2+0.6 2 11.4-200 154+18 306 051 o
ow 50.9 49.9 42.6-51.5  46.7:4.5 3 44.9-554  50.0+£2.2 il 0.00 51.6 50.2-523 51.2+14 2 43.9-56.4  50.1+2.2 304 023 NS
INW 17.5 15.7 10.0-167  13.6434 3 11.0-210 15519 313 0.01 294 14.0-150  14.520.7 2 12.1-189  154£13 273 013 NS
FaFIL 242 15.7 15.0-161 154206 3 14.6-31,7 222436 i1e 0.21 21.7 232-245 238409 2 16.7-322 24.2+#33 303 028 o
FnFtW 6.7 84 7.0-9.0 7.9£1.0 3 6.6-18.1 12.2423 il4 0.39 11.5 10.9-11.5  11.2+04 2 8.8-186 134222 303 034 ki
OcFnl 18.6 10.8 8.3-10.0 9.340.9 3 10.8-269  17.943.5 321 0.42 14.6 158-189  174£2.2 2 11.5-280 194+33 302 031 “s
OcFnl 88 33 26-3.8 3106 3 4.4-16.0 97424 318 0.49 89 9597 9.6+0.2 2 6.5-155 10.7£18 302 026 bypiad

[ [

WOIHE *** P<0.001 (HANuuana 1908 19iiisdayNszauauseiu 99.9 %) ; ** P<0.01 (Hanuuanawedaitisdnynszauanuseny

o w

99.0 %) ; * P<0.05 ( IANuAnA 19019 lTsd 1A NIz AUANUF0TY 95.0 %) ; NS (non significant : 11T ANNUANAINNIIEDA )

9

a9



A1519N 6 ANUDVBIANHUTMTUUVON H. fossilis

Lectotype w04 Holotype %83 Syntypes W04
ANVUE  Siturus fossilis Saccobranchus microcephal Saccobranchus microps ﬂ'ﬂl—'fq; n
ZMB 3074 BMNH 1864.3.18.1 BMNH 1859.5.31.9-11 (n=3)

D 1,6 1,6 1,7(3) 1,5(43), 1,6(272), 1,7 (24) 339
A 69 73 69 (1), 73(1), 75 (1) 61(1),62(5),63(9).64(16),65(22),66(35),67(24),68(36), 69(35),70(49),71(29),72(33) ,73(12) ,74(18),75(8), 76(S), 77 (1), 78(1) 339
P - - - 5(5), 6(55), 7(175), 8(87), 9(10) 332
v 6 6 6(1)* 5(4), 6(331), 7(3) 338
C 16 17 15 (1), 16(1), 17 (1) 13(4), 14(35), 15(76), 16(110), 17(67), 18(21), 19(6) 319
ABV 16 16 16(3) 12(4), 13(30), 14(89), 15(125), 16(76), 17(15) 339
Ccv 46 45 47(3) 42(4), 43(36), 44(101), 45(115), 46(66), 47(17) 339
™ 62 61 63(3) 56 (5), 57(30), 58(46), 59(80), 60(72), 61(76), 62(24), 63(6) 339
SIP 11 = 1(14), 2(26), 3(40), 4(42), 5(32), 6(30), 7(29), 8(29), 9(21), 10(18), 11(10), 12(8), 13(1), 14(4), 15(2), 16(2) 308
sSorp 15 - 1(2), 2(10) ,3(17), 4(34), 5(52), 6(44), 7(40), 8(40), 9(23), 10(18), 11(13) ,12(10), 13(2), 14(1), 15(2), 17(1), 20(1) 3
GR 4 - 18(4), 19(6), 20(6), 21(9), 22(6), 23(3), 24(1), 25(2) ,26(1), 30(1), 31(1) 41
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®- H. fossilis ;1 = 0.25

N A = H. fossilis ; 12 = 0.41
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1 [ a I3
i 17 MIUNTNIZNYNNYUATAATUDN Heteropneustes fossilis (@) LAy
. o [l AN Yo = Ad o 1 9
H.kemratensis (A) F1]1ﬂﬁ'Jf)EI'N°|/Iul,ﬂ°l’|']ﬂ']ﬁ'i"”f'ﬂ‘}ﬂ; AOIUNMNUAIDYINAULUVUD
Silurus fossilis (*) Silurus singio*(*), Silurus laticeps (%),
Silurus biserratus *(';’), Saccobranchus microps ({}) ,
Saccobranchus microcephalus (*) A Clarisilurus kemratensis (’)

9
wineme: * Hieauafiusseeasusn lulidrededunuudmsuiimsang
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M 18 ANHULVDINTLAN hypural plate (Qﬂﬁiﬁl,mﬁ:) NnMsendsd dedretlanly
AN Heteropneustes A UMIIAZAS URUTONRARY
A. H. kemratensis, NRM 27500, 213.8 mm SL
B. H. fossilis , RLIKU 985 ,80.55 mm SL
C-D) syntype Y94 Saccobranchus microps BMNH.1859.5.31.9-11 , 129.4 uag

112.0 mm SL a1ua1ai
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Heteropneustes kemratensis (Fowler,1937)

(MW 19A-D)

Clarisilurus kemratensis Fowler,1937 :133 (Type locality : Kemrat Siam)
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ATLNIZaNINNI 40 %SL (luvueh H.longifectolariss HANNE1IVBINILIMZaNT0ON I

40 %SL)

% | d' =S
feeanylumsanin
U ] Y

Moeaf UL

Clarisilurus kemratensis - ANSP 67880 (holotype) (1), 184.0 mm SL, Kemrat, Siam
[ Kemraj,on the Mekong River,usually spelled Kemarat or Kemmara 16 02 "N 10512 "E] ,
1936, collected by R.deSchavensee; ANSP 67881 (paratypes) (2) ,128.1- 146.25 mm SL, data

same as holotype.

f08199 1NN 9

cjuﬁﬁﬁmﬁmuuu (Upper Irrawaddy) - NRM 14977 (3), 112.8-178.8 mm SL,

Ayeyarwaddy (= Irrawaddy) River drainage probably from Washaung about 20 km E of

Myitkyina , Kachin State , Myanmar, March — August 1934, Malaise, R.

Y
1 a

uI03zAnUAN (Lower Irrawaddy) - CAS 92461 (1) 91.0 mm SL, Rangoon
Market,Myanmar, 5-12 March 1985, Tyson R.; NIFI UNCAT (2) , 98.3- 182.0 mm SL, Ma U
Binh, Rangun Area Mynmar, 19 December 2002, Chavalit and Apichart, NIFI UNCAT (3),
154.0- 292.6 mm SL Irrawaddy River (Rangoon) Mynmar, 18 December 2002, Chavalit and
Apichart; NRM 27500 (1), 213.8 mm SL, Yangon River, S of Yangon, W bank (Probably 12
miles from Yangon city) Yangon division, Myanmar, 22 Jan-2 Jul 1935, unknown collector;
NRM 31688 (7) 87.4- 118.6 mm SL, Yangon,Yangon Division , Myanmar, 29 November 1934,
Malaise, R.; NRM 39700 (1)119.3 mm SL, Yangon, Kyimyindine Township, Central fish Market,
Yangon Division, Myanmar, 14 March 1997, Fang, F. & Roos, A.; RLIKU 971 (2), 123.6-129.0
mm SL, Yangon fish market, Yangon, Myanmar, 23 August 1995, Prachya Musikasinthorn, SU
33806 (1), 225.6 mm SL, Rangoon , Myanmar, Asia, 31 March 1937, Herre, Albert W.; NRM

40222 (2), 119.3- 163.5 mm SL,Rangoon, Myammar, collection date unknown ,G.E. Gates.
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14
! ]

’qumﬁﬂm (Sittoung) — NIFI UNCAT (1) , 108.4 mm SL, Moyingyi wetland ,Bago,
Myanmar, 3 April 2004, Chavalit and Apichart; NRM 31678(2), 113.8- 156.1 mm SL, Bago
River, Bago Division, Myanmar, 21 October 1934, Malaise, R.; NRM 39663 (1), 83.1 mm SL,
Myanmar, Mon state , rice field at Kyankaw village , on the right side of road Kyaikto-Thaton,6.1
km. before arriving in Thaton, 16 March 1997, Fang, F. & Roos, A.; NRM 39730 (1), 121.9 mm
SL, Taungoo, Zaygalay= small market, Bago Division , Myanmar, 20 March 1997, Fang, F. &
Roos, A.; NRM 39754(7), 61.6- 97.0 mm SL, Myanmar, Bago Division, Samoe Stream, about
22.5 km. on road Taungoo- Mandalay, 20 March 1997, Fang, F. & Roos, A.; NRM 39799
(1),105.3 mm SL, Roadside ditch about 21 km. on road Taungoo- Mandalay, Bago Division,
Myanmar, 20 March 1997, Fang, F ef. al; NRM 39839 (1), 132.4 mm SL, Bago, fish market ,
Bago Division , Myanmar, 15 March 1997, Fang, F. & Roos, A.; NRM 39867 (1), 60.8 mm SL,
Myanmar, Bago Division, Bago fish market, 15 March 1997, Fang, F. & Roos, A.; NRM 39885
(1), 134.6 mm SL, Sittoung River drainage roadside stream about 64 km road Taungoo-
Nyaunglaybin , Bago Division , Myanmar, 19 March 1997, Fang, F. & Roos, A.

’cjﬂJ grmaﬁu (Salween) - NIFI UNCAT (4), 100.0-116.0 mm SL, Gyaing , Near Pa an
fish market, Myanmar, 29 December 2003, Chavalit and Apichart; NRM 31684 ( 1), 106.0 mm
SL, Mawlamyine, Mon state, Myanmar, 11 November 1934, Malaise, R.

14
' ]

’qumg%’wwnsﬂ (Chaophraya) - KUMF 1601(1), 109.0 mm SL, Nakorn Nayok River,
21 March 1929, Boy Scout Suang Boonsantob; KUMF1062(1),227.0 mm SL, Bung Borapet,
original Cat. No. H.4465, 30 July 1929, H. M. Smith; KUMF 1063 (2), 111.8-136.0 mm SL,
Nong Pranang -on Branch of Menam Nan( Menam Kriangkrai), 27 March 1931, L. Masya;
KUMF 1064 (4), 123.4 -157.4 mm SL, Paknampo- Nong Near Town, 6 April 1931, L. Masya;

RLIKU 978 (2)147.4- 1542 mm SL, Paknampo market,Muang district, Nakornsawan
province,1993, Prachya Musikasinthorn; RLIKU 979 (16), 119.1- 177.6 mm SL, Klongkhud
village at Khaopanomsek subdistrict, Tartako district, Nakornsawan province, 27 June 2004,
Sahat Ratmuangkhwang; RLIKU 980 (15), 119.1- 177.6mm SL, Klongkhud village at

Khaopanomsek subdistrict, Tartako district, Nakornsawan province, 19 June 2004, Somsak

Thongplu and Nipa Kansri ; RLIKU 981(14), 112.8- 138.5 mm SL, Klongkhud village at
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Khaopanomsek subdistrict, Tartako district, Nakornsawan province (fishes came from Bung
Borapet), 19 June 2004, Somsak Thongplu and Nipa Kansri ; RLIKU 982 (1), 169.5 mm SL, Ye
Pun Nua canal at Lakchai subdistrict, Lardbualuang district, Ayutthaya province, 27 October
2004, Sahat Ratmuangkhwang; RLIKU 989(10) 132.5- 134.2 mm SL, Ye Pun Nua canal at
Lakchai subdistrict, Lardbualuang district, Ayutthaya province, 6 February 2005, Sahat
Ratmuangkhwang; RLIKU 990 (13), 112.8-134.2 mm SL, Klongkhud village at Khaopanomsek
subdistrict, Tartako district, Nakornsawan province ( fishes came from Bung Borapet ), 19 June
2004, Somsak Thongplu and Nipa Kansri ; RLIKU 991(11) 105.1- 139.4 mm SL, Klongkhud
village at Khaopanomsek subdistrict, Tartako district, Nakornsawan province ( fishes came from
Bung Borapet ), 27 June 2004, Sahat Ratmuangkhwang ; UBUMF 0028 (25), 58.3 — 150.7 mm

SL, Bung- Borapet, Nakornsawan, 16 March 1999, Chaiwut Krudpun.

9
U

quﬁmmmﬁua@ﬂ (Eastern) - RLIKU 983 (2), 113.7- 160.1 mm SL, Prachinburi
Market, Muang district, Prachinburi province, 18 November 2004, Sahat Ratmuangkhwang;
RLIKU 984 (6), 101.5- 156.3 mm SL, Prachinburi Market, Muang district, Prachinburi province,
18 November 2004, Sahat Ratmuangkhwang ;RLIKU 986 (2), 108.1- 112.3 mm SL, Prachinburi
Market, Muang district, Prachinburi province 16 November 2004 , Sahat Ratmuangkhwang;
RLIKU 988 (37), 84.1- 174.7 mm SL, Prachinburi Market, Muang district, Prachinburi province,
6 December 2004, Sakda Arbsuwan.

Y
1 o

QN‘L!WH"TJ (Tapi) - RLIKU 964 (13) , 74.8- 120.5 mm SL, Canal at Prik Village,
Tungyai district, Nakornsrithammarat province, 26 February 2004, Sopawan Laksana and Montri
Noothong; RLIKU 972 (7) 79.4- 104.1 mm SL, Canal at Changlklang Village, Changklang
Subdistrict, Nakornsrithammarat province, 5 April 2004, Sopawan Laksana and Pongthep
Payoam; RLIKU 943 (22), 77.7- 110.5 mm SL, Wanglor Village, Nasan subdistrict, Nasan
district, Suratthani province (fishes came from Kiansa, Nasan and Naderm district at Suratthani
province), 19 April 2004, Sahat Ratmuangkhwang;RLIKU 974 (10), 118.0- 177.0 mm SL,
Wanglor Village, Nasan subdistrict, Nasan district, Suratthani province (fishes came from Kiansa,

Nasan and Naderm district at Suratthani province), 19 April 2004, Sahat Ratmuangkhwang;

RLIKU 975 (14), 122.9- 188.9 mm SL, Wanglor Village, Nasan subdistrict, Nasan district,



78

Suratthani province (fishes came from Kiansa, Nasan and Naderm district at Suratthani province),
19 April 2004, Sahat Ratmuangkhwang;RLIKU 992 (3), 110.9- 123.1 mm SL, Wanglor Village,
Nasan subdistrict, Nasan district, Suratthani province, 17 April 2004, Sahat Ratmuangkhwang;

UBUMEF 0025 (34), 87.4 — 238.1 mm SL, Kean- Sa, Suratthani, 22 September 1999, Chaiwut

Krudpun.
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ﬂTW“ﬁ 19 Heteropneustes kemratensis

A. RLIKU 975, 147.3 mm SL, Wanglor Village, Nasan subdistrict, Nasan district,
Suratthani province (M 1ag aigius ifeasss)

B. RLIKU 978, 147.4 mm SL, Paknampo market, Muang district, Nakornsawan
province (a8 aigiiuy ifeasssu);

C. MNENOUNINGUVDI ANSP 67880, 184.0 mm SL, holotype Vo4 Clrisilurus
kemratensis, kemrat, Siam (7MW 1A® Dr. Mark Sabaj)

D. MWAIUHAIVY ANSP 67880, 184.0 mm SL, holotype Y03 Clrisilurus

kemratensis, kemrat, Siam (mMn1ag Dr. Mark Sabaj)
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A1 19N 7 ANVDVOIDNHAULMINUVOI H. kemratensis

Holotype %04 Paratypes W04
anYg Clarisilurus kemratensis Clarisilurus kemratensis i n
ANSP 67880 ANSP 67881 (n=2)

1,5 1,5(2) 1,5(86), 1,6(205), 1,7 (3) 204
83 T9(1), 81(1) 73(1), 74(6), 75(15), 76(25), T7(35), 78(44), 79(40), 80(42), 81(36), 82(27), 83(13), 84(9), 85(10), 86(3) 306
P % L7(1), L8(1) 1,5(2), 1,6(26), 1,7(81), 1,8(123), 1,9(63) 295
6 6(2) 5(5), 6(289), 7(6) 300
C 16 16(1), 17 (1) 10(1), 12(1), 13(2), 14(17), 15(53), 16(103), 17(68), 18(12), 19(3) 260
ABV 14 15(2) 12(2), 13(7), 14(89), 15(162), 16(43), 17(3) 306
Ccv 47 47(2) 45(6), 46(25), 47(80), 48(117), 49(65), 50(9), 51(4) 306
™ 61 62(2) 59(4), 60(7), 61(35), 62(91), 63(106), 64(47), 65(10), 66(6) 306
SIP - - 1(6), 2(3), 3(10), 4(17), 5(16), 6(26), 7(22), 8(35), 9(35), 10(30), 11(23), 12(15), 13(13), 14(5), 15(7), 16(2), 17(2), 18(2), 19(1), 21(1) 272
Sop - - 1(3), 2(5), 3(8), 4(7), 5(21), 6(17), 7(16), 8(35), 9(51), 10(41), 11(32), 12(12), 13(14), 14(5), 15(1), 16(1), 17(4) 274
GR " - 17(1), 18(1), 19(3), 20(5), 21(3), 22(4), 23(7), 24(10), 25(8), 26(8), 27(12), 28(6), 29(5), 30(6), 31(5), 32(4), 33(1) 89

18
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i 4
MINN 8 ﬂ?ﬁl]ﬂi%ﬁ"ﬂ‘ﬁﬂﬁllﬂﬂﬂi]i] (Discriminant Coefficient) 91NANYULNITULUDN

A10619 H. fossilis Q& H. kemratensis
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1 o a 4 1
mauszansmsuenngy

(Discriminant Coefficient)

o Y = Y
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o Y S 9
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Sauduasuy

o 4 9

St uies
$nudenszqndunasdiuios
swudenszandunasdiunig

9
Sudenszandunaininua
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0.19
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-0.10
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0.53

1 4
AMINN 9 ﬂ?ﬁl]ﬂi%ﬁ"ﬂ‘ﬁﬂﬁllﬂﬂﬂi]i] (Discriminant Coefficient) 91NANHYULNITIAUDI

A10619 H. fossilis W& H. kemratensis

ANYULNITIA

Aduilsz@nsmsuonngu

(Discriminant Coefficient)

ANVBINIATTIU
9 = Y]
ANNYNIMUIATUNAS
Y =
ANVEIMUIATUY
Y =) Y
ANVINNUINTUNDY
9 =) 9
ANNYIMUIATUNU
KX o w a = 9
ANANAIAIUTNIUATUNDI
ANYIINA
=3 v 9 9
ANNANVDINIATUH LI

ANMVANVDINIAIUNAINN

0.03

-0.03

0.00

0.03

-0.19

0.10

0.04

0.37

-0.50
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AN 9 (919)

7 a 4 U
ﬂ'l’(?fllﬂi%ﬁﬂﬁﬂﬁuﬂﬂﬂqﬂ

ANBULNITIA (Discriminant Coefficient)
AMUNIN -0.07
ANNBIITIUATUNAT -0.55
ANVFINTUNAS 0.03
= 9
AWE1IFIUATUNY 0.23
= Y
ANUFIATUNY -0.16
~ Y
ANYIATUNOY -0.12
ANNLIATUY 0.13
Y a 2 A
ANUEINMUATUUVINATUY 0.58
ANUANADANI -0.63
ANNeIzIeeln -0.30
ANYNIN AR 0.09
9
ANNAINVD91n 0.22
9 ] 4
(EUFIgUENA1N 0.24
AMUNITEHIIN 0.04
mwm%’nswi"ﬁw‘ﬂ 0.18
AVY1IVUDY fontal fontanelle -0.01
AMUNI9U0Y fontal fontanelle 0.14
AITNY1IVDY  Occipital fontanelle -0.17
AUV Occipital fontanelle 0.25
ANEIVBINTLAN Epural -0.18
= 1 9
AUANIINAIU IAIYBINTZQN Epural -0.51

WIKR AIONEINUL HAAIMNNONTHAADMIUNGUINNAEA 3 DUALLSN FINIIT

@z TunosanToanang (31901 Hag, 2548)
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