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Appendix 1 List of monogenean species from the Old World siluriforms.

Fish species Localities Monogenean species References
Ariidae:
*Arius
A. arius India Chauhanellus nengi Tripathi, 1957
- Neocalceostama elongatum Tripathi, 1957
A. caelatus Penin. Malaysia Chauhanellus caelatus Lim, 1994
Hamatopeduncularia malayanus Lim, 1996a
Neocalceostamoides simplex  Lim, 1995a
A. dussumieri India Chauhanellus chauhani Venkatanarsaiah & Kulkarni, 1990
A. falcarius China Hamatopeduncularia arii Bychowsky & Nagibina, 1969
- H. elegan Bychowsky & Nagibina, 1969
" H. sinplex Bychowsky & Nagibina, 1969
.. Chauhanellus flexiosus Bychowsky & Nagibina, 1969
India c. alatus Chauhan, 1945 (in Lim, 1996a)
A. graeffei Australia  Chauhanellus australis Young, 1967;
Kearn & Whittington, 1994
N ¢. youngi Kearn & Whittington, 1994
- Hamatopeduncularia australis Young, 1967
. H. brisbanensis Young, 1967;
Kearn & Whittington, 1994
" H. major Kearn & Whittington, 1994
o H. pearsoni Kearn & Whittington, 1994
. H. spiralis Kearn & Whittington, 1994
- Neocalceostamoides Whittington & Kearn, 1995
brisbanensis
A jella India Hamatopeduncularia indicus ~ Siddiqui & Kulkarni, 1983
A. leiotetocephalus  China H. arii Bychowsky & Nagibina, 1969
A. macrocephalus Kenya H. elegans Paperna, 1977
- H. nagibinae Paperna, 1977
- H. papermi Paperna, 1977
A. maculatus Penin. Malaysia Chauhanellus auriculatum Lim, 199
" C. poculus Lim, 1994
" C. pulutanus Lim, 1994
. Hamatopeduncularia arii Lim, 1996a
- H. elegans Lim, 1996a
) H. isosinplex Lim, 199a




Appendix 1 cont'd

Fish species Localities Monogenean species References
*0steogeneiosus
0. militaris India Chauhanéllus nengi Tripathi, 1957

Neacalceostama elongatun

Penin. Malaysia Chauhanellus osteogeneiosi

Tripathi, 1957

Lim, 1994

Hamatopeduncularia malaccensis Lim, 1996a

H. sinplex

Bagridae:
Bagrinae:
Rorichthys
A. aor India Ancylodiscoides micracanthus
- Thaparocleidus postorchidis
Pakistan T. aori
- T. mystusi
A. seenghala India Bifurcohaptor giganticus
(syn. Mystus hala) " sohani
] Thaparocleidus seenghali
Bagrus
B. docmac Uganda Quadriacanthus bagrae
Ghana 0. clariadis
B. bayad Uganda 0. bagrae
B. orientalis Tanzania Q. bagrae
Hemibagrus
H. elongatus China Bychowskyella pseudobagri

(syn. Mystus elongatus)
H. quttatus

(syn. M. gqutcatus)
H. macropterus

(syn. M.

B. pseudobagri

Ancylodiscoides hemibagri

Lim, 1996a

Gussev, 1976
Kulkarni, 1969c; Gussev, 1976;
Lim, 1996

Rizvi, 1971; Gussev, 1976;
Lim, 1996b

Rizvi, 1971; Gussev, 1976;
Lim, 1996b

Jain, 1958; Gussev, 1978
Tewari & Agrawal, 1986b

Jain, 191a; Gussev, 1976;

Lim, 1996b

Paperna, 1979
Paperna ¢ Thurston, 1968
Paperna, 1979

Paperna, 1979

Li & Zhang, 1992

Li & Zhang, 1992

Zhang & Ji, 1981

Long, 1961
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Fish species Localities Monogenean species References
P. fulvidraco China Bychowskyella pseudobagri Long, 1981
" T. strelkowi Li & zhang, 1992; Lim, 1996b
P. vachelli ®, Ancylodiscoides curvitubus  Zhang & Ji, 1981
< A. ascicirrus Ma, Li & Wang, 1981
Pseudbbagrus
P. longirostris China Ancylodiscoides leiocassi Ma, Li & Wang, 1961
(syn. Leiocassis
longirostris)
P. ussuriensis USSR Thaparocleidus rimskykorsakovi Gussev, 1985; Lim, 1996b
(syn. Leiocassis
ussuriensis) .
Ritinae:
Rita
R. rita India Bychowskyella raipurensis Majurdar ¢ Agarwal, 1988
4 Thaparocleidus ritius Jain, 1961a; Lim, 1996b
Claroteidae:
Auchenoglanidinae:
Auchenoglanis
A. occidentalis Ghana Bagrobdella auchenoglanii Paperna, 1969
Uganda B. auchenoglanii Euzet & Le Brun, 1990
" B. anthopenis Euzet & Le Brun, 1990
" B. fraudulenta Euzet & Le Brun, 139
Claroteinae:
Chrysichthys
C. nigrodigitatus  Ghana Protoancylodi scoides Paperna, 1969
chrysichthys
Clariidae
Clarias
€. batrachus India Bychowskyella tchangi Gussev, 1976

Quadriacanthus kobiensis

Gussev, 1976




Appendix 1 cont'd

Fish species Localities Monogenean species References
C. gariepinus Ghana Q. clariadis Paperna, 1969
Uganda Q. allobychowskiella Paperna, 1979
Thailand Q. bagrae Lerssutthichawal & Lim, 1997
C. mossambicus Uganda 0. clariadis Paperna & Thurston, 1968
C. walkeri Ghana Q. woltaensis Paperna, 1969
Heterobranchus
H. isopterus Ghana Q. clariadis Paperna, 1965; 1969
Hetercpneustidae:
Heteropneustes
H. fossilis India Bychowskyella fossilisi Majundar ¢ Agarwal, 1988
L Gyrodactylus gussevi Dubey, Gupta & Agarwal, 1990
Mochakidae:
Synodontis
S. membranaceus Ghana Ancyrocephalus synodonti Paperna, 1969
Uganda A. synodonti Paperna & Thurston, 1968
Pangasiidae

Pangasianodon

P. hypophthalmus Penin. Malaysia

(syn. Pangasius

sutchi) China

Pangasius

P. pangasius India

Plotosidae:
*Plotosus

P. canius

Tandanus

T. tandanus

*Cnidoglanis

€. megastoma

Penin. Malaysia

Australia

Australia

Thaparocleidus caecus
T. siamensis

7. canpylopterocirrus

T. pangasi

Anchylodiscus malayensis

A. liewi

Anchylodiscus tandani

A. caballeroi

Lim, 1990b; Lim, 1996b
Lim, 1990b; Lim, 1996b

Zeng, 1988; Lim, 1996b

Tripathi, 1957; Lim, 1996b

Lim, 1992¢

Lim, 1992¢

Johnston & Tiegs, 1922

(in Lim, 1992¢)

Paperna, 1977
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Fish species Localities Monogenean species References
5. intemedius Uganda S. acornis Paperna, 1979; Paperna &
Thurston, 1968
» S. quadricomis Paperna, 1979; Paperna &
Thurston, 1968
5. mystus Ghana Schilbetrema eutropii Paperna, 1969
U S. hexacornis Paperna, 1969
" s. spirocirra Paperna, 1969
Togo. S. eutropii Kritsky & Kulo, 1992a
U S. hexacornis Kritsky & Kulo, 1992a
S. mystus g S. spirocirra Kritsky & Kulo, 1992a
" s. torula Kritsky & Kulo, 1992a
" Schi lbet rematoides Kritsky & Kulo, 1992b *
pseudodactylogyrus
Schilbe sp. Tanzania Schilbetrema tricera Paperna, 1973; Kritsky & Kulo,
(syn. Eutropius sp.) 1992a
Silonia
5. silondia India Bychowskyella cauveryi Tripathi, 1957; Gussev, 1976
- Thaparocleidus multispiralis  Jain, 1957b; Gussev, 1976;
Lim, 1996
Siluridae:
Ompok
0. hypophthalmus Penin. Malaysia Thaparocleidus convolvulus — Lim, 1986a; Lim, 1996b
(syn. Silurodes
hypophthalmus) w T. laisensis Lim, 1986a; Lim, 1996b
- T. macrocleithrius Lim, 1986a; Lim, 1996
" T. microhaptorus Lim, 1986a; Lim, 1996b
- T. tasekberai Lim, 1986a; Lim, 1996b

0. malabaricus India
(syn. Callichrous

malabaricus)

T. malabaricus

Gussev, 1976; Lim, 1996b
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Heteronchocleidus athari
Mizelleus chauhani
M. hindanensis

M. indicus

M. lucknowensis
M. wallagonius
Neocalceostama chauhani

Thaparocleidus chauhani

Fish species Localities Monogenean species References

s. asotus USSR Ancylodiscoides parasiluri Gussev, 1985
" Gyrodactylus qussevi Gussev, 1985

5. glanis = Thaparocleidus magnus Gussev, 1985; Lim, 1996b
" T. siluri Gussev, 1985; Lim, 1996b
" T. vistulensis Gussev, 1985; Lim, 1996

s. soldatovi J 7. infundibulovagina Gussev, 1985; Lim, 1996b
. . longitubus Gussev & Strelkow, 1960;

Lim, 1996b

" 7. macracanthus Gussev, 1985; Lim, 1996b
" T. magnicirrus Gussev, 1985; Lim, 1996b
4 T. mediacanthus Gussev, 1985; Lim, 199b
. T. rarissimus Gussev, 1985; Lim, 1996b
N T. soldatovi Gussev, 1985; Lim, 1996b

. soldatovi ] Ancylodiscoides parasiluri  Gussev, 1985
» Gyrodactylus qussevi Gussev, 1985

silurichthys

S. hasselti Penin. Malaysia Bychowskyella baueri Lim, 1991b

Wallago

W. attu India B. singhi Rajeswari & Kulkarni, 1983
- B. wallagonia Jain, 1959; Gussev, 1976
" Hamatopeduncularia Agrawal & Shamma, 1968

lucknowensis

" H. yogendrai Pandey ¢ Mehta, 1986

Pandey ¢ Mehta, 1986
Agrawal & Shamma, 1989

Tewari & Agrawal, 1986a
Jain, 1957a; Kulkarni, 1969c;
Gussev, 1976,

Agrawal & Mishra, 1992
Agraval & Shamma, 1936

Singh, Kumari & Agrawal, 1992
Pandey & Mehta, 1986

Agrawal & Pandey, 1981;

Lim, 1996b
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Appendix 2: Photographs of Thai freshwater siluriforms examined

L. Family Bagridae

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

F1
F2
F3
F4
FS
F6
F7
F8

Bagrichthys macropterus (Bleeker, 1853)
Mpystus bocourti (Bleeker, 1864)

Mystus gulio (Hamilton, 1822)

Mystus singaringan (Bleeker, 1846)

Hemibagrus wyckii (Bleeker, 1858)

Hemibagrus wyckoides (Chaux & Fang, 1949)
Hemibagrus nemurus (Val. in Cuv. & Val., 1839)

Pseudomystus siamensis (Regan, 1913)

I Family Clariidae

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

m

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fo

F10
F11
F12
F13
F14
F15
F16

Clarias batrachus (Linnaeus, 1758)

Clarias macrocephalus Gunther, 1864

Clarias nieuhofi ((Val. in Cuv. & Val., 1840)

Clarias gariepinus (Burchell, 1822)

Clarias cataractus (Fowler, 1939)

Clarias meladerma Bleeker, 1847

C. batrachus compared with C. macrocephalus

Clarias hybrid (crossbred between C. macrocephalus &

C. gariepinus)

Family Pangasiidae

F17
F18
F19
F20
F21
F22
F23
F24

Pangasius bocourti Sauvage, 1880

Pangasius conchophilus Roberts & Vidthayanon, 1991
Pangasius larnaudii Bocourt, 1866

Pangasius sanitwongsei Smith, 1931

Pangasius krempfi Fang & Chaux, 1949

Pangasius macronema Bleeker, 1851

Helicophagus waandersii Bleeker, 1858
Pangasianodon gigas Chevey, 1930
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Family Bagridae

~

————N

10 cm. F1

Bagrichthys macropterus (Blecker. 185

Mystus gulio (Hamilton. 1822) Mystus singaringan (Bleeker. 1846)

Hemibagrus wyckoides (Chaux & Fang. 1949)

Hemibagrus nemurus (Val..In Cuv. & Val.. 15:19) Pseudomystus siamensis (Regan. 1913)
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Family Clariidae

M

N

e

[ F10

was batrachus (i cus. 173
“laras batr s (Linnacus. 1758 ias i i
larias batrachus (Linnacus. 1758 Clarias macrocephaius Gunther. 1564

Clarias nieuhofi (Val.In Cuv. & Val.. 1840) Clarias gariepinus (Burchell. 1522)

Clarias cataractus (Fowler. 1939) Clarias meladerma Blecker. 1847

P I—

Clarias hybrid (crosshred between

(. batrachus (up) compared with
. macrocephalus (helow)

C. macrocephalus & ( spinusx)
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Family Pangasiidae

10 cm.'® F17 10 cm. F18
< -
Pangasius bocourti Suuvage. 1580 Pargasizs conchophiius Roberts & Vidthayanon, 1991

L 5 om. :

- % ’
20

F19

Pangasius larnaudii Bocourt. 1866 Pangasius sanitwongsei Smith. 1931

Pangasius macronema Blecker., 1851 Helicophagus waandersii Blecker. 1858
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Family Pangasiidae

F25 _—
i

hypopirthalmus (Sans ase. 137%)

Pangasianodon gigas Chevey. isg

F26

dteropangasius pleurotae auage. 1878 ~
Pteropangasius pleurotaenia Sauvaye. 1 Laides hexanema (Blecker. 1852)

Family Siluridae

Belodontichthys dinema Blocker. 1551 Wallago attu (Bloch & Schneider. 1802)

=

10 cm.
F30 F31

Siluricthys sp.

Hemisilurus mekon is Bornbursch & Lundbe




Family Siluridae

10 cm.
F33 . =

Kryptopterus apogon (Blecker. 1851) Kryptopterus bleekeri Gunther. 1864

Kryptopterus cryptopterus (Bleeker. 1851)

Ompok bimaculatus (Bloch. 1797)
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Family Sisoridae

Bagarius yarrelli Sykes. 1941

Glyptothorax major (Boulenger. 1894)

Family Heteropneustidae Family Ariidae

4 cm
[ —

Heteropneustes fossilis(Bloch. 1797) Hemipemelodus borneensis (Blecker. 1851)
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A dix3: M of Thai fresk siluriforms

PP

Introduction

As already stated instead of just describing the monogenean species
collected from the siluriforms, it is more informative to analyse and summarise the
relationships of the monogeneans collected within the text, while the descriptions
of the species which form the basis of this thesis will be given in the appendix.

In this study, a total of 83 species of monogeneans were obtained from 40
out of the 44 freshwater siluriform species examined. The 44 siluriform species
examined belong to eight families. The 83 monogenean species belong to two
subfamilies, Ancylodiscoidinae Gussev, 1961 and Ancyrocephalinae Bychowsky,
1937 of the family Ancyrocephalidae Bychowsky, 1937. The subfamily
Ancylodiscoidinae contains 70 of the 83 species in three genera: Bifurcohaptor
Jain, 1958, Cornudiscoides Kulkarni, 1969 and Thaparocleidus Jain, 1952 with
two, 13 and 55 species, respectively. The other 13 species belong to four genera
of the bfamily ~ Ancyrocephali Bychowskyella ~ Achmerow, ' 1952,
Quadriacanthus Paperna, 1961, Hamatopeduncularia Yamaguti, 1953 and
Mizelleus Jain, 1957, with eight, two, two and one species, respectively.

Sixty-six of the 83 monogenean species obtained in this study are new to
Science. Two of these 66 species have already been described: Mizelleus
siamensis Lim & Lerssutthichawal, 1996 and Thaparocleidus kao Lim &
Lerssutthichawal, 1996 from Wallago attu (see Lim & Lerssutthichawal, 1996)
and included herein as Appendix 3.8 as they are part of this thesis.

The morphometric data of Cornudiscoides germinus Gussev, 1976 (see
Appendix 3.2), Quadri hus kobiensis Ha, 1968 and Q. bagrae Paperna, 1979
(see Appendix 3.3) are included. Descriptions of the 16 previously known species
are not given except when necessary (see Appendices 3.2 & 3.3). The illustrations
of the hard parts of all the 83 monogenean species are provided to facilitate the
coding and characterisation processes (Chapter 2; Section 2.4.2). The composite
illustrations of the whole worms of 19 species are also given (Figs. Al- A102).
The methods of collection, preservations and examinations are already given in
Chapter 2 (Section 2.3.1) and will not be discussed here.
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Table A1 cont'd
No. as | No. as in
No Monogenean species used in host familie Fish host species
analysis
31 |Thaparocleidus caecus sp. 16 Pangasiidae | Pangasianodon hypophthalmus(Ph)
i Helicophagus waandersii (Hw),
i Pangasius conchophilus (Fc),

Pangasius krempfi (PK),
Pangasius larnaudii (P1),
Pteropangasius pleurotaenia(Ep)

32 |Thaparocleidus siamensis sp. 19 RS2 P. hypophthalmus

33 |Thaparocleidus n. sp. 16 sp. 17 | RS3, ASS H. waandersii, P. conchophilus

34 |Thaparocleidus n. sp. 17 sp. 18 | ASH, AS6 H. waandersii, P. krempfi,
Pangasius bocourti (Pb)

35 |Thaparocleidus n. sp. 18 sp. 20 | RS3, ASS P. bocourti .

36 |Thaparocleidus n. sp. 19 sp. 21 AsE P. conchophilus

37 |Thaparocleidus n. sp. 20 sp. 22 | R59, R6O

38 |Thaparocleidus n. sp. 21 sp. 23 | R61, Re2 P. krempfi

39 |Thaparocleidus n. sp. 22 sp. 24 | R63, A6d P. larnaudii

40 |Thaparocleidus n. sp. 23 sp. 25 | R6S, RE6 P. larnavdii

41 |Thaparocleidus n. sp. 24 =p. 26 Ae7 P. larnavdii

42 |Thaparocleidus n. sp. 25 =p. 27 nee P. larnaudii

43 |Thaparocleidus n. sp. 26 sp. 26 RS P. sanitwongse iPs),
P. larnaudii

44 |Thaparocleidus n. =p. ! sp. 29 AT0 Pangasius macronema (Pm),
P. pleurotaenia

45 |Thaparocleidus n. sp. 28 sp. 30 AN P. macronema, P. pleurotaenia

46 |Thaparocleidus n. sp. 29 sp. 31 A72 P. macronema, P. pleurotaenia

47 |Thaparocleidus n. sp. 30 sp. 32 A3 P. macronema

48 |Thaparocleidus n. sp. 31 sp. 33 R4 P. pleurotaenia

49 |Thaparocleidus n. sp. 32 MY AT5 P. pleurotaenia

50 |Thaparocleidus n. sp. 33 sp. 35 AT6 Schilbeidae | Laides hexanema (Lh)

51 |Thaparocleidus n. =p. 34 =p. 36 A77 L. hexanema

52 |Thaparocleidus indicus =p. 53 A9 siluridae W. attu

53 |Thaparocleidus kao =p. 54 A80 W. ateu

54 |Thaparocleidus n. sp. 35 sp. 37 | R61, R82 Belodenticthys dinema (Bd)

55 |Thaparocleidus n. sp. 36 sp. 38 | R83, AB¢ B. dinema

56 |Thaparocleidus n. sp. 37 ep. 39 R8s Hemisilurus mekongensis (Hm)

57 |Thaparocleidus n. sp. 38 sp. 40 AB6 H. mekongensis
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A dix 3.1: M of Ariidae

Introduction

Hemipimelodus Bleeker, 1858 is the only true freshwater ariid genus in

Thailand. There are four species of Hemipimelodus; Hemipimelodus borneensis
(Bleeker, 1851), Hemlptmelodus bzcolor Fowler 1935 Hemlplmelodus interme-
dius Vinciguerra, 1880 and Hemipi , 1987 in Thailand

(see Kottelat, 1989). However in this study only A. borneen.w: (Bleeker, 1851)
was collected and examined for monogeneans.

Currently the Ariidae are hosts to 20 species of Hamatopeduncularia, 21
species of Chauhanellus Bychowsky & Nagibina, 1969, one species of
Neocalceostoma Tripathi, 1957 and five species of Neocalceostomoides Kritsky,
Mizelle & Bilgees, 1978 (see Kearn & Whittington, 1994; Lim, 1994, 1995a,

1996a; Whittington & Kearn, 1995). H ped laria and Chauhanellus were
recorded on the ariids from the Indian Ocean to the Pacific Ocean (Africa, India,
Southeast Asia, China and Australia), while Ne I and Ne I

ceostomoides were thus far recorded from the ariids of India, Peninsular Malaysia
and Austraha (see le 1994, 1995a, 1996a; Whittington & Kearn, 1995).

He laria and Chauhanellus have been reported from the
freshwater as well as marine ariids in Australia (Kearn & Whittington, 1994).
The Australian freshwater ariids are, however, not true freshwater ariid species.

Results

Two species of H d laria Y i, 1953 (He ped
cularia longicopulatrix Lim, 1996 and a new species) were found on
Hemipimelodus borneensis (Bleeker, 1851).

1. H peduncularia longicopulatrix Lim, 1996 (Fig. A1)
Type host: Arius venosus (Valenciennes, 1840)

Type locality: Perak, Peninsular Malaysia

Present host: Hemipimelodus borneensis (Bleeker, 1851) (5 individuals examined,
one infected)

Locality: Jatujak fish market Bangkok

No. of d and studied: 2

P

Remark: duncularia longi latrix Lim, 1996 was first described

from the brackxsh water ariid, Arius venosus from Matang, Perak in Peninsular
Malaysia.

2. Hamatopeduncularia n. sp. 1 (Fig. A2)

Type host: Hemipimelodus borneensis (Bleeker, 1851) (5 individuals examined, 4
infected)

Type locality: Jatujak ﬁsh market, Bangkok

No. of llected and studied: 12

No. of monogenean speumens measured: 7
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Flg. Al. Hard parts of Hamatopeduncularia longicopulatrix Lim, 1996: a, dorsal

anchor; b, dorsal bar; c, ventral anchor; d, ventral bar, e,, marginal hook;

€y, hook ncar ventral anchor; f, copulatory tube; g, vaginal opening: b,

seminal receptacle. Scale-bar in micrometres



275

A dix 3.2: Monog of Bagridae

PP

Introduction

There are 25 species of bagrids belonging to eight genera in Thailand;
Aorichthys Wu, 1939 (one species), Bagrichthys Bleeker, 1858 (two species),
Bagroides Bleeker, 1851 (one species), Batasio Blyth, 1860 (one species),
Hemibagrus Bleeker, 1862, (five species), Mystus Scopoli (11 species), Leiocassis
Bleeker, 1858 (one species) and Pseudomystus Jayaram, 1968 (three species) (see
Smith, 1945; Mo, 1991; Roberts, 1992a, 1994).

In this study, only. 12 species of bagrids were examined. The 12 species
examined were Bagrichthys macropterus (Bleeker, 1853), Batasio tengara
(Hamilton-Buchanan, 1822), Hemibagrus nemurus (Val. in Cuv. & Val., 1839),
Hemibagrus wyckii (Bleeker, 1858), Hemibagrus wyckoides (Chaux & Fang,
1949), Mystus atrifasciatus Fowler, 1937, Mystus bocourti (Bleeker, 1864),
Mystus gulio (Hamilton, 1822), Mystus mysticetus Roberts, 1992, Mystus
singaringan (Bleeker, 1846), Mystus wolffii (Bleeker, 1851) and Pseudomystus
siamensis (Regan 1913). Except for H. wyckii and B. macropterus, the other ten
bagrid species were found to be infected with monogeneans.

Presently, 37 species of monogeneans have been recorded from 16 bagnd
species (six genera) in the Oriental region. The 37 monogenean species include 14
species of Cornudiscoides Kulkarni, 1969, nine species of Thaparocleidus Jain,
1952, five species of Ancylodiscoides Yamaguti, 1937, four species of
Bifurcohaptor Jain, 1958, three species of Bychowskyella Achmerow, 1952, one
species of Hamatopeduncularia Yamaguti, 1953 and one species of Gyrodactylus
Nordman, 1832 (Table A2).

Only five monogenean species were recorded from three bagrid species in
the Palearctic region; one species of Pseudancylodiscoides Yamaguti, 1963, three
species of Thaparocleidus and one species of Bychowskyella (Table A2).

The African Bagrus, on the other hand, was found to possess two
species of Quadriacanthus Paperna, 1961 (Table A2). Bagrobdella Paperna, 1969
and Protoancylodiscoides Paperna, 1969 were recorded from Auchenoglanis
species and Chrysichthys species, respectively (see Paperna, 1969; Euzet & Le
Brun, 1990 & see Appendix 1). However, Auch lanis and Chrysichthys which
were formerly in the famxly Bagridae were recently reassigned by Mo (1991) into
the family Claroteidae. If these reassignments are accepted then the two
monogenean genera (Bagrobdella and Protoancylodiscoides) have to be removed
from the list of monogeneans infecting the Bagridae. In this study Mo’s
classification is accepted, hence the two genera are not included in Table A2.

Results

In this study 30 monogenean species belonging to three genera of Ancy-
lodiscoidinae were obtained from ten of the 12 bagrid species examined. The three
monogenean genera are Bifurcohaptor Jain, 1958, Cornudiscoides Kulkarni, 1969
and Thaparocleidus Jain, 1952, with two, 13 and 15 species, respectively.
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3. Cornudiscoides selangoricus Lim, 1987 (Fig. AS)

Type host: Hemibagrus nemurus (Val. in Cuv. & Val,, 1839)

Type locality: Selangor, Peninsular Malaysia

Present host: Hemibagrus nemurus (42 individuals examined, 15 infected from
sites 1,4, 8,10 & 11)

Localities: Cha-uad district, Nakornsithammarat (site 1); Nakornsithammarat
Campus (RIT), Nakornsithammarat (site 2); Trang River, Trang (site 3); Muang
district, Pattanee (site 4); Srinakarin Reservoir, Kanchanaburi (site 5); Kanchana-
buri Freshwater Fishery Development Center, Kanchanaburi (site 6); Ayudthaya
Campus (RIT) (site 7), Chao-praya River, Chinat (site 8); Ping River, Tak (site
9); Mun River, Ubonratchathanee (site 10); Ubonratana Reservoir, Khon-kean
(site 11) =

No. of 2! i llected and studied: 36

P

Remark: Cornudiscoides selangoricus was first described from Malaysian
Hemibagrus nemurus (see Lim, 1987b) and presently recorded on H. nemurus in
Thailand.

4. Cornudiscoides sundanensis Lim, 1987 (Fig. A6)

Type host: Hemibagrus nemurus (Val. in Cuv. & Val., 1839)

Type locality: Pahang, Peninsular Malaysia

Present host: Hemibagrus nemurus (42 individuals examined, 14 infected from
sites 1,4, 8,10 & 11)

Localities: Cha-uad district, Nakornsithammarat (site 1); Nakornsithammarat
Campus (RIT), Nakornsithammarat (site 2); Trang River, Trang (site 3); Muang
district, Pattanee (site 4); Srinakarin Reservoir, Kanchanaburi (site 5); Kanchana-
buri Freshwater Fishery Development Center, Kanchanaburi (site 6); Ayudthaya
Campus (RIT) (site 7), Chao-praya River, Chinat (site 8); Ping River, Tak (site 9);
Mun River, Ubonratchathanee (site 10); Ubonratana Reservoir, Khon-kean (site
11)

No. of i llected and studied: 51

P

Remark: Cornudiscoides sundanensis Lim, 1987 was first described from
Hemibagrus nemurus in Peninsular Malaysia (Lim, 1987b). This species was also
found on Thai H. nemurus in this study.

5. Cornudiscoides anchoratus Lim, 1987 (Fig. A7)

Type host: Mystus nigriceps (Val. in Cuv. & Val,, 1839)

Type locality: Pahang, Peninsular Malaysia

Present host: Mystus singaringan (Bleeker, 1846) (9 individuals examined, 8
infected from sites 1, 2, 3, 4 & 5)

Localities: Ubonratana Reservoir, Khon-kean (site 1); Chao-praya River, Chinat
(site 2); Muang district, Pattanee (site 3), Mun River, Ubonratchathanee (site 4),
Khog-kram subdistrict, Nakornsithammarat (site 5)
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Body size 336 (320-620) x 84 (67-112). Four eye spots, posterior
pair larger. Haptor size 67 (62-84) x 117 (84-156). Dorsal anchors: inner length 40
(38-41); outer length 34 (33-34); inner root 12 (11-13); stumpy outer root;
recurved point 26 (24-27). Knee-shaped patches, size 10 (10-11) x 4 (4-5). Ventral
anchors: sickle shaped inner length 18 (17-19); outer length 20 (19-20); inner root
5 (5-6); outer root 4 (4-5); long open point, with recurved in the ends 20 (19-21).
Dorsal bar broad V-shaped widening at both ends, size 26 (25-28) x 3 (3-4).
Ventral bar paired, tapering and curving at the distal part, size 36 (34-37) x 4 (4-
5). Seven pairs of marginal hooks, 2 types: 6 pairs larval type, length 12 (12-13);
one modified long pair near ventral anchors, length 26 (26-28).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin blind seminal vesicle. Copulatory
organ consists of S-shaped copulatory tube, length along the tube 30 (28-33) and
clipper-like accessory piece, size 17 (16-22) x 6 (5-6). Vaginal opening sinistral,
lightly sclerotised.

Remark: The present species is similar to Cornudiscoides jaini (Gussev, 1963)
Gussev, 1976 from Mystus keletius, Cornudiscoides proximus Gussev, 1976 and
C. germinus Gussev, 1976 from M. vittatus in the morphologies of anchors and
connective bars. However comparing the morphometric data of the present
species with the morphometric data of these three known species, this present
species is identified as C. germinus although the points of the ventral anchors of
the present specimens are more recurved compared to the original description of C.
germinus.

9. Bifurcohaptor n.sp. 1 (Figs. A11 & A12)

Type host: Hemibagrus nemurus (Val. in Cuv. & Val., 1839) (42 individuals
examined, 2 infected from sites 1 & 4)

Localities: Trang River, Trang (type locality) (site 1); Cha-uad district, Nakornsi-
thammarat (site 2),; Nakornsithammarat Campus (RIT), Nakornsithammarat (site
3), Muang district, Pattanee (site 4); Srinakarin Reservoir, Kanchanaburi (site 5);
Kanchanaburi Freshwater fishery Development Center, Kanchanaburi (site 6);
Ayudthaya Campus (RIT) (site 7), Chao-praya River, Chinat (site 8); Ping River,
Tak (site 9); Mun River, Ubonratchathanee (site 10); Ubonratana Reservoir,
Khon-kean (site 11)

No. of 2 peci 1l d and studied: 6

No. of monogenean specimens measured: 4

Body size 861 (714-1008) x 130 (109-150). Four eye spots. Haptor
bifurcated, size 210 (205-215) x 168 (162-174). Bifurcohaptor-type dorsal
anchors: along each of bifurcated haptor, total length 150 (146-156), short
recurved point 34 (32-36). Patches, rectangular, size 15 (14-36) x 4. Ventral
anchors: situate on each side of haptor, inner length 27 (24-30); outer length 27
(24-30); inner root 13 (12-14); outer root 2; recurved point 22 (20-24). Dorsal bar
solid square, ventral side concave, size 16 (15-16) x 40 (39-41). Ventral bars
paired, situates along the dorsal anchors, size 68 (66-70) x 2 (1-2). Seven pairs of
marginal hooks, same shape, length 18 (17-19).
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11. Cornudiscoides n. sp. 2 (Fig. A15)

Type host: Hemibagrus wyckoides (Chaux & Fang, 1949) (12 individuals
examined, 3 infected from sites 1 & 5)

Localities: Mun River, Ubonratchathanee (type locality) (site 1), Me-kong River,
Ubonratchathanee (site 2); Ubonratana Reservoir, Khon-kean (site 3); Ping River,
Tak (site 4); Srinakarin Reservoir, Kanchanaburi (site 5); Rajjaprabha Reservoir,
Surat-thani (site 6)

No. of peci llected and studied: 24

No. of monogenean specimens measured: 8

Body size 700 (546-883) x 98 (67-126). Four eye spots, posterior pair
larger. Haptor size 122 (84-210) x 202 (168-252). Dorsal anchors: inner length 41
(40-44); outer length 32 (30-36); inner root 10 (8-11); stumpy outer root; recurved
point 25 (24-26). Patches with spinous tip, size 16 (16-18) x 6 (6-7). Ventral
anchors: inner length 20 (20-21); outer length 19 (18-20); inner length 10 (8-12);
outer root 4 (2-4); recurved point 15 (14-16). Dorsal bar bone-shaped, size 35 (32-
38) x 4 (3-4). Ventral bar curved paired, size 38 (36-40) x 2 (1-2), connected with
long, thin ligament. Seven pairs of marginal hooks, 2 types: 6 pairs, larval. type,
length 12 (11-12); one modified long pair near ventral anchors, length 57 (56-58).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of long straight copulatory tube, length 42 (40-44) and flat, plate-like
accessory piece, size 12 (12-16) x 5 (4-6). Vaginal opening sinistral, connected
to round seminal receptacle with long vaginal tube, length 24 (20-29).

Differential diagnosis: The present species is similar to Cornudiscoidesn.  sp.
1, in the morphology of sclerotised parts of the haptor except in terms of size.
The present species possesses a long modified marginal hook which is twice the
length of the corresponding marginal hook in Cornudiscoides n. sp. 1 and the
dorsal anchor of the present species is smaller than that of Cornudiscoides n. sp.
1. The present species is also different from Cornudiscoides n. sp. 1 in having a
flat, plate-like accessory piece, while that of Cornudiscoides n. sp.1 is grooved
pipe-like. This species is also different from the other known Cornudiscoides
species in the morphology of copulatory organ. It is thus a new species and
identified as Cornudiscoides n. sp. 2.

12. Cornudiscoides n. sp. 3 (Fig. A16)

Type host: Mystus bocourti (Bleeker, 1864) (5 individual ined, 3 infected
from sites 1 & 2)

Localities: Pink River, Tak (type locality) (site 1); Chao-praya River, Chinat (site
2)

No. of peci llected and studied: 14

No. of monogenean specimens measured: 6

Body size 670 (590-758) x 101 (84-118). Four eye spots, posterior pair
larger. Haptor size 101 (76-158) x 168 (134-186). Dorsal anchors: inner length
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present species is dumbbell-shaped, while that of C. anchoratus is spindle-shaped.
Accessory piece of the present species is grooved pipe-like, while that of C.
anchoratus is clipper-like. This species is also different from the other known
Cornudiscoides species in the morphology of dorsal bar. It is thus a new species
and identified as Cornudiscoides n. sp. 4 in this study.

14. Cornudiscoides n.sp. 5 (Fig. A19)

Type host: Mystus gulio (Hamilton, 1822) (3 individuals examined, 3 infected, 14
monogeneans collected from site 1)

Other hosts: Mystus wolffi (Bleeker, 1851) (3 examined, 3 infected, 64 monoge-
neans collected from sites 1, 2 & 3)

Localities: Cha-uad district, Nakornsithammarat (type locality) (site 1), Chao-
praya River, Chinat (site 2), Rajjaprabha Reservoir, Surat-thani (site 3)

No. of peci llected and studied: 78

No. of monogenean specimens measured: 7

Body size 759 (588-117) x 117 (92-109). Four eye spots, posterior pair
larger. Haptor size 131 (93-210) x 160 (59-135). Dorsal anchors: inner length 49
(46-50); outer length 42 (38-44); inner root; 9 (8-10); stumpy outer root; recurved
point 28 (26-30). Patches knee-shaped, size 16 (14-18) x 5 (4-6). Ventral anchors:
inner length 24 (22-26); outer length 22 (20-22); inner root 12 (10-12); outer root
2; recurved point 23 (22-24). Dorsal bar slightly V-shaped, size 32 (28-34) x 4.
Ventral bars paired, widening at mainpart, with spine at the middle of inner side,
size of one side 43 (40-46) x 6 (5-6). Seven pairs of marginal hooks, 2 types: 6
pairs, larval type, length 12 (12-14); one modified long pair near ventral anchors,
length 37 (34-38).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin blind seminal vesicle. Copulatory
organ consists of undulated copulatory tube, length 38 (32-42) and tubular or
grooved accessory piece, size 33 (30-34) x 3. Vaginal opening sinistral, sclero-
tised funnel-like, d to seminal receptacle with long twisted vaginal tube.

Differential diagnosis: The present species is different from the other known
Cornudiscoides species in having curved ventral bar with spine at the middle of
inner side, a sinuous copulatory tube and a long vaginal tube. It is thus a new
species and identified as Cornudiscoides n. sp. S in this study.

15. Cornudiscoides n. sp. 6 (Fig. A20)

Type host: Mystus mysticetus Roberts, 1992 (one individual examined, one
infected)
Type locality: NIFI Aquarium, Bangkok
No. of 2! peci llected and studied: 100
No. of monogenean specimens measured: 6

Body size 586 (487-672) x 106 (67-162). Four eye spots, posterior pair
larger. Haptor size 123 (76-168) x 163 (126-168). Dorsal anchors: inner length
39 (36-44); outer length 28 (26-30); long inner root 13 (10-16), stumpy outer root;
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to its small body size. Hence this species is considered a new species and identified
as Thaparocleidus n. sp. 1 in this thesis.

17. Thaparocleidus n. sp. 2 (Fig. A22)

Type host: Hemibagrus nemurus (Val. in Cuv. & Val., 1839) (43 individuals
examined, 24 infected from sites 1, 2, 4, 5, 6, 8, 9 & 10)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Cha-uad district,
Nakornsithammarat (site 2); Nakornsithammarat Campus (RIT), Nakornsi-
thammarat (site 3); Muang district, Pattanee (site 4); Srinakarin Reservoir,
Kanchanaburi (site 5); Kanchanaburi Freshwater Fishery Development Center,
Kanchanaburi (site 6); Ayudthaya Campus (RIT) (site 7), Chao-praya River,
Chinat (site 8); Ping River, Tak (site 9); Ubonratana Reservoir, Khon-kean (site
10); Trang River, Trang (site 11).
No. of peci llected and studied: 121
No. of monogenean specimens measured: 8

Body size 450 (352-630) x 75 (67-109). Four eye spots. Haptor size
59 (50-67) x 84 (67-101). Dorsal anchors: without root, total length 48 (46-49);
short recurved point 12 (11-13). Patches knee-shaped, size 20 (19-22) x 6 (5-7).
Ventral anchors: inner length 22 (21-24); outer length 18 (18-19); inner root 8 (7-
8); outer root 2; recurved point 22 (20-22). Dorsal bar straight with knob-like at
both ends, size 4 (4-5) x 38 (36-38). Ventral bar V-shaped, size of one side 26 (26-
28) x 4 (3-4). Seven pairs of marginal hooks, same shape, length 16 (15-16).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin blind seminal vesicle. Copulatory
organ consists of long, curved copulatory tube and grooved stick-like accessory
piece, size 18 (18-20) x 4 (4-5). Vaginal opening not observed.

Differential diagnosis: The present species is different from the other two new
Thaparocleidus species from Hemibagrus nemurus in the morphologies of dorsal
anchors and patches. The dorsal anchors of the present species is without roots
and have short gently recurved point with large knee-shaped patches. This species
is also different from other known Thaparocleidus species in the morphologies
of dorsal anchors and patches. This species is thus considered a new species and
named Thaparocleidus n. sp. 2.

18. Thaparocleidus n. sp.. 3 (Fig. A23)

Type host: Hemibagrus nemurus (Val. in Cuv. & Val., 1839) (43 individuals
examined, 24 infected from sites 1, 2, 3, 4, 5, 6, 8, 9, & 10)

Localities: Trang River, Trang (type locality) (site 1); Cha-uad district, Nakornsi-
thammarat (site 2); Nakornsithammarat Campus (RIT), Nakornsithammarat (site
3), Muang district, Pattanee (site 4); Srinakarin Reservoir, Kanchanaburi (site 5);
Kanchanaburi Freshwater Fishery Development Center, Kanchanaburi (site 6);
Ayudthaya Campus (RIT) (site 7), Chao-praya River, Chinat (site 8); Ping River,
Tak (site 9); Mun River, Ubonratchathanee (site 10); Ubonratana Reservoir,
Khon-kean (site 11)
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Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin blind seminal vesicle. Copulatory
organ consists of curved copulatory tube, length 45 (41-50) with flower-like initial
part, diameter 4 and curved, grooved accessory piece, size 30 (28-34) x 4 (4-5).
Vaginal opening not observed.

Differential diagnosis: The present species is the most abundant monogenean
species on Thai Hemibagrus nemurus (see Table 4.1). The present species differs
from the other two new species of 7haparocleidus from the same host species in
having paired ventral bars and a curved copulatory tube with flower-like initial
part. This species is also different from the other known Thaparocleidus species in
the morphologies of ventral bar and copulatory organ. The present species is
considered a new species and identified as Thaparocleidus n. sp. 4.

20. Thaparocleidus n.sp. 5 (Fig. A25)

Type host: Hemibagrus wyckoides (Chaux & Fang, 1949) (12 individuals
examined, 10 infected from sites 1,2,3 & 4)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchathanee (site 2); Ping River, Tak (site 3); Srinakarin Reservoir, Kancha-
naburi (site 4); Ubonratana Reservoir, Khon-kean (site 5); Rajjaprabha Reservoir,
Surat-thani (site 6)

No. of 2! peci llected and studied: 159

No. of monogenean specimens measured: 12

Body size 462 (336-554) x 81 (67-92). Four eye spots, posterior pair
larger. Haptor size 77 (67-101) x 103 (67-151). Dorsal anchors: inner length 35
(34-36); outer length 30 (28-32); inner root 6 (4-8); stumpy outer root; recurved
point 16 (14-18). Patches, size 11 (10-12) x 4 (3-4). Ventral anchors: inner length
19 (19-20); outer length 18 (16-19); inner root 2 (2-4); outer root 2 (2-4);
recurved point 12 (12-14). Dorsal bar slightly V-shaped, size 25 (24-27) x 3 (2-4).
Ventral bar V-shaped, size of one side 25 (23-28) x 2. Seven pairs of marginal
hooks, 2 types, same length 12 (11-12).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin, blind seminal vesicle. Copulatory
organ consists of short curved copulatory tube, length 20 (18-24) and small
clipper-like accessory piece, size 10 (8-12) x 8 (6-8). Prostatic reservoir small,
enters separately into initial part of copulatory tube. Vaginal opening sinistral,
funnel-like.

Differential diagnosis: The haptoral armaments of the present species is similar
to that of Thaparocleidus pusillus (Gussev, 1976) Lim, 1996 from Mystus vittatus
(see Gussev, 1976), but the morphology of copulatory organ of these two species
are different. The present species possesses a short curved copulatory tube and a
small clipper-like accessory piece, but T. pusillus possesses a long curved
copulatory tube with S-shaped plate-like accessory piece. This species is also
different from other known Thaparocleidus species in the morphology of copula-
tory organ. It is thus a new species and is identified as Thaparocleidus n. sp. 5.
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Body size 606 (378-756) x 90 (76-118). Four eye spots, posterior pairs
larger. Haptor size 92 (59-151) x 145 (84-210). Dorsal anchors: inner length 35
(32-36); outer length 26 (24-28); inner root 10 (8-10); stumpy outer root, recurved
point 17 (16-18). Small triangular patches, size 5 (4-6) x 2 (2-3). Ventral anchors:
inner length 20 (19-21); outer length 18 (18-19); inner root 4 (3-4); outer root 2;
recurved point 14 (13-14). Dorsal bar slightly V-shaped, size 27 (25-30) x 4 (3-4).
Ventral bar V-shaped, size of one side 22 (20-24) x 3 (2-4). Seven pairs of
marginal hooks, 2 types, same length 12 (10-12).
Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin, blind seminal vesicle. Copulatory
organ consists of flat, colled copulotory e @ cols) and small stck-Wke
ALR|LON PRI, H72 13 QAR % L. Vagina opesing, wdoody Sy 1o te
SRR, CONDRTIRA 10 ST Serming teceyiadie Wik long, vagindl wive, g T (&A=
\08).

Differential diagnosis: The present species is similar to Thaparocleidus n. sp. 6
in having similar morphology of haptoral armaments, but differs from it in having a

flat, coiled copulatoy tube (with 2 coils) and a small stick-like accessory piece.

Thaparocleidus n. sp. 6 on the other hand possesses a spring-like copulatory tube
(with 3 coils) and a grooved accessory piece. This species is considered a new

species and identified as Thaparocleidus n. sp. 7.

23. Thaparocleidus n. sp. 8 (Figs. A28 & A29)

Type host: Hemibagrus wyckoides (Chaux & Fang, 1949) (12 individuals

examined, 8 infected from sites 1, 2, 3 & 4)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchathanee (site 2); Ping River, Tak (site 3); Srinakarin Reservoir, Kancha-
naburi (site 4); Ubonratana Reservoir, Khon-kean (site 5); Rajjaprabha Reservoir,

Surat-thani (site 6)
No. of i 1l d and studied: 115

No. of monogenean specimens measured: 10

Body size 738 (630-840) x 101 (76-126). Four eye spots, posterior pair
larger. Haptor size 98 (84-126) x 129 (101-168). Dorsal anchors: inner length 40
(38-42); outer length 35 (33-38); inner root 7 (6-8); stumpy outer root; recurved
point 21 (18-22). Boot-like patches, size 12 (10-13) x 4 (4-5). Ventral anchors:
inner length 22 (20-24); outer length 7 (16-18); inner root 8 (8-10); outer root 2
(2-3); recurved point 16 12-18). Dorsal bar slightly V-shaped, size 33 (32-34) x 4
(3-5). Ventral bar V-shaped, size of one side 27 (26-30) x 2 (2-3). Seven pairs of

marginal hooks, 2 types, length 12 (11-12).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin, blind seminal vesicle. Copulatory
organ consists of long folded copulatory tube (2 folds) and clipper-like accessory
piece, size 16 (10-20) x 10 (8-14). Prostatic reservoir ovoid, enters separately into
initial part of copulatory tube. Vaginal opening sinistral, globulate, connected to

ovoid seminal receptacle with long vaginal tube, length 64 (60-72).
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Body size 378 (336-420) x 59 (50-67). Four eye spots. Haptor size 53
(42-59) x 61 (58-67). Dorsal anchors: inner length 30 (31-34); outer length 24 (22-
27); inner root 8 (8-9); stumpy outer root; recurved point 12 (12-13). Small tri-
angular patches, size 8 (7-10) x 3. Ventral anchors: inner length 17 (16-18); outer
length 16 (15-17; inner root 4 (3-5); outer root 2; recurved point 8 (8-9). Dorsal
bar slightly V-shaped, size 22 (21-23) x 2 (2-3). Ventral bar V-shaped, size of one
side 25 (24-26) x 2. Seven pairs of marginal hooks, same length 11 (11-12).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of coiled copulatory tube (2-3 coils) and long grooved accessory piece,
size 21 (19-24) x 2. Vaginal opening sinistral, connected to small round seminal
receptacle with long curved vaginal tube.

Differential diagnosis: The present species is similar to Thaparocleidus pusillus
(Gussev, 1976) Lim, 1996 from Indian Mystus vittatus in having similar types of
haptoral armaments and vaginal armaments, but differs from it in the morphology
of copulatory tube. The present species possesses a coiled copulatory tube (2-3
coils), while 7. pusillus possesses a long curved copulatory tube. Although coiled
copulatory tube is observed in two Thaparocleidus species from H. wyckoides in
this study (see Figs. A26 & A27), but they are different in the morphologies of
accessory piece and vaginal armament. This species also differs from other known
Thaparocleidus species in the morphologies of copulatory tube and vaginal
opening. It is thus a new species and identified as Thaparocleidus n. sp. 10 here.

26. Thaparocleidus n. sp. 11 (Fig. A33)

Type host: Mystus bocourti (Bleeker, 1864) (5 individuals examined, 4 infected
from sites 1, 2 & 3)

Localities: Chao-praya River, Chinat (type locality) (site 1); Ping River, Tak (site
2); Khao-Leam Reservoir, Kanchanaburi (site 3)

No. of 2 peci llected and studied: 8

No. of monogenean specimens measured: 5

Body size 575 (542-656) x 98 (84-118). Four eye spots, posterior pair
larger. Haptor size 111 (56-168) x 168 (134-210). Dorsal anchors: inner length 24
(23-25); outer length 19 (18-21); inner root 7 (6-7); stumpy outer root; recurved
point 12 (12-13). Small boot-like patches, size 4 (4-5) x 2. Ventral anchors: inner
length 14 (14-15); outer length 13 (13-14); inner root 5 (4-5); outer root 2 (2-3);
recurved point 10 (10-11). Dorsal bar broad V-shaped, size 18 (17-20) x 3 (3-5).
Ventral bar V-shaped, size of one side 20 (20-22) x 2 (2-3). Seven pairs of
marginal hooks, same length 10 (9-10).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long, thin blind seminal vesicle. Copulatory
organ consists of curved copulotory tube, length along the tube 42 (39-44) and
long clipper-like accessory piece, size 14 (13-16) x 7 (6-8). Vaginal armament not
observed.
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(8-10). Dorsal bar slightly V-shaped, size 20 (18-22) x 3 (2-4). Ventral bar V-
shaped, size of one side 21 (18-22) x 2 (1-2). Seven pairs of marginal hooks, same
shape, length 12 (11-12).

Vas deferens arises from anterior region of testis toloop round left
intestinal caecum, ascends to form ovoid seminal vesicle. Copulatory organ
consists of coiled copulatory tube (2 coils), length along the tube 57 (52-68),
widening at initial part, diameter 2 and clipper-like accessory piece, size 15 (14-16)
x 6. Vaginal opening dextral, funnel-like, diameter 2 (2-3) connected to round
seminal receptacle with vaginal tube, length, 22 (19-23).

Differential diagnosis: The present species is similar to Thaparocleidus parvulus
(Gussev, 1976) Lim, 1996 in having similar morphology of haptoral armaments,
but differs from it in having a coiled copulatory tube (2 coils) and a clipper-like
accessory piece. While 7. pusillus possesses a long curved copulatory tube (1 turn)
and S-shape accessory piece (see Gussev, 1976). This species also differs from
the other known Thaparocleidus species in the morphology of copulatory organ.
The present species, hence considered a new species and is named 7haparocleidus
sp. n. 13.

29. Thaparocleidus n. sp. 14 (Fig. A37)

Type host: Mystus singaringan (Bleeker, 1846) (9 individuals examined, 5
infected from sites 1, 2, 4 & 5)

Localities: Khog-kram subdistrict, Nakornsithammarat (type locality) (site 1);
Mun River, Ubonratchathanee (site 2); Muang district, Pattanee (site 3); Chao-
praya River, Chinat (site 4); Ubonratana Reservoir, Khon-kean (site 5)

No. of 2 peci collected and studied: 35

No. of monogenean specimens measured: 6

Body size 403 (396-462) x 101 (84-109). Four eye spots. Haptor size 67
(59-92) x 84 (67-101). Dorsal anchors: inner length 24 (23-25); outer length 20
(20-21); inner root 6 (5-6); stumpy outer root; recurved point 12 (11-12). Small
triangular patch, size 6 (6-7) x 2 (2-3). Ventral anchors: inner length 16 (16-18);
outer length 14 (14-15); inner root 4 (3-4); outer root 2 (1-2); recurved point
6 (5-6). Dorsal bar slightly V-shaped, size 18 (17-20) x 3 (3-4). Ventral bar V-
shaped, size of one side 20 (18-20) x 2 (1-2). Seven pairs of marginal hooks,
same shape, length 10 (10-11).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of long curved copulatory tube, length 54 (48-58) and small grooved
accessory piece, size 14 (12-16) x 4 (3-4). Vaginal opening not observed.

Differential diagnosis: The present species is similar to Thaparocleidus n. sp. 1
and Thaparocleidus n. sp. 13 in having similar morphology of haptoral armaments
but differs from them in the morphology of accessory piece of copulatory organ.
The present species possesses a small grooved accessory piece, while that of
Thaparocleidus n. sp. 1 is large round clipper-like and that of Thaparocleidus  n.
sp. 13 is clipper-like. The present species is also different from the other known



(99661 ‘wry 39s) uoigal asauUY)-INUIY Y1 JO YSLILd 3y} UO S [1oMm se uoigar
[EIUSLIO AU} JO YSIBD IOJemMYSaL Oy} JO JSOW UO puUnoj 3q PNod snprajooindoy |
‘(Apmis juesaxd) pueprey] ur mou pue (861 ‘wi) BisAe[RlN JIe[nsuruag
pue (9,61 ‘A9ssnD) eipul ul ‘uoiSer [ejuALQ Y3 Jo depuSeqg uo punoy Auo
1ej 0S 18 $9proasipnuL0)) pue L0jdpyodinjig (€361 ‘OPEUNY 29 W] ‘G861 ‘WI']
‘9L61 ‘Aessng) 39s) eisAe[ej\ pue eipu] Jo spuSeq ayl uo jussaid os[e e vIOUSS
a1y} oy, ‘sewads pudeq eyl 9yl U0 punoy dsem (smprajooivdvy pue saplod
-Sipnuio)) ‘dojdoyoonfiq) eidusd suesuafouow vaiy) Aprus swyy uf

uoIssSnISI(

‘S1 'ds “u snp1ajoovdoy ] se pIYHUIP! pue $310ads MOU B PAISPISUOD SI
1 ‘oousy ‘uedio Kioyeindoo pajrerap ayy ur depir d Jo sa10ads snprajoo.ndoy |
3y} WO JUAIPIP 1 sa10ads Juasaid ayy ‘1oaamol ‘(sepuseSueq Jo sueausSouopy
g xpuaddy 99s) (smoavo j ojdwexa 10y) oepuseSueq woy sopads
Snp121204pdpy | Ul PIAISSO AJUTRW I8 SONSLIAIOBIRYD 3SAY ], WAISAS aanonpoidal
J[eWad) JO QIMPNUIS PAGO[U} SI PaAIISqo Os[y di snouids B yum yored pue
I0YOUR [BIUGA PIJEIISIUD) Suw;q ur oepuseq oyl woy sowads snpiapowdoy]
19410 dyl B woy JuasayIp si sdwads jussaid oyl sisouSerp [enudLyIQ

'spuse3ued ay1 U0 9661 ‘WY (6961 ‘AySIIY ¥
3[[PZIN) sn0apd snprapoovdoy ] 10§ (q0661) WIT AQ paquUIosap se Juasad st waisAs
2Anonpoldal S[ewd) JO AINjonus paqofu L, “Apogpiu ‘axi[-ppuuny Suruado feurSes
(r-0) € X (2€-22) LT ozs ‘2031 K10ssa00e snonuis pue (£-5) 9 wed [enmui ays
Jo sejewelp “(0£-95) 9 2qn3 Y3 Suofe ySua| ‘aqmi K1orendos paaino jo sisisuOd
ueSio A101g[ndo) ‘9[ISIA [BUIWAS PIOAO WLIOJ O} SPUIDSE ‘WINOILD [BUISIIUT
Yol punos doo| 0} $NS?) JO UOIFAI IOUSIUE WOL SISLIE SUDIQJOP SBA
(Tr-1n)
21 Yi3udy wes ‘sadfy 7 ‘syooy [ewiSrew jo sued uands (¢-7) 7 X (VT -17) vT
apis U0 Jo azis ‘padeys-A peoiq Jeq [EHUSA (S-p) b X (0€-97) 87 9z1s ‘padeys-A
Apy3is Jeq [esioq (91-71) 1 iod PaAINOAI pue 7 1001 1IN0 {(g-9) § 1001 JouUl
(2z-81) 0T YiBua| 19IN0 ‘(pz-77) v YSua| Jouur ‘Uedurew je pajeIISaU) SI0YOUR
[enuaA “(L-9) 9 X (¢1-01) ¢l 9215 ‘dy snouds yum senBuewn soyoieq “(vZ-22)
0 utod paaindas 001 1aino Adwnis (p[-z[) €1 1001 Jouut {(8¢-7€) S¢ YSua)
101n0 (84-8€) i YS9l Jouur sioyoue [esiod ‘(9L1-921) 6¥1 X (9T1-T6) 911
azis J03def ‘sjods 943 1nog (091-921) Lb1 X (9L11-0€9) S00T 22is Apog

01 :paanseauwt sudwdads ugauagouow jo “oN

1paIpNIs pue pajddy| d 3 Jo oN

(z ams) mjeunuequsum)qu “poLsip pen-ey)

(1 2us) (Apeoof 9dAy)  jerewweyysuIoNeN ‘PUISIPQNS wenj-Soyy] sINIEI0]
(Z % 1 s9¥s woyy pajodjul

8 ‘paunuexa S[enplalpul ¢) (g161 ‘ueSay]) sisuawwis snisdwopnasyg ysoy adAJ,

(6£V ® 8€V 's31) s1 'ds ‘u smpwposvdoyy “o¢

‘v °ds “u snprajoondoy] se paynuapi pue sa10ads Mau € PaIapISUOd
st sarads sy, uedio Kiojendos jo ASojoydiowr ayy ur sawads smprajoondoy

¥6T



295

Besides these three monogenean genera, Ancylodiscoides and Bychows-
kyella were recorded on the bagrids in India and the Palaearctic region, while
Pseudancylodiscoides was found only on the bagrids in the Palaearctic region (see
Table A2), but not on the bagrids in Southeast Asia. Hamatopeduncularia (one
species) recorded on the bagrids in India is probably a misidentification.

Bifurcohaptor Jain, 1958

To date there are only seven species of Bifurcohaptor of which three are
from the Sisoridae of India (see Appendix 3.7: Monogeneans of Sisoridae) and
four are from the Bagridae of Peninsular Malaysia and India. The four species of
Bifurcohaptor from the Bagridae are Bifurcohaptor baungi from Hemibagrus
nemurus in Malaysia, B. giganticus Jain, 1958 from Aorichthys seenghala, B.
lanki Gussev, 1976 from Mystus keletius and B. indicus Jain, 1958 from M.
vittatus (see Lim & Furtado, 1983; Gussev, 1976, Table 4.5: Chapter 4). In
Thailand Bifurcohaptor baungi and one new species of Bifurcohaptor species were
found on H. nemurus, but none on the six species of Mystus examined. However
there are five species of Mystus still not examined (see Introduction).

Cornudiscoides Kulkarni, 1969

To date there are 14 Cornudiscoides species on five species of Mystus
and one species of Hemibagrus from the Indian subcontinent and Peninsular
Malaysia (see Table 4.6: Chapter 4). Of these 14 (_ornudlscordes specnes SIX
species were from two bagrid speciesin Peni Mal : Cor
malayensis, C. sele icus and C. d is from Hemlbagrus nemurus, C.
anchoratus, C. bagri and C. facicirrus from Mystus nigriceps (see Lim, 1987b).
The other eight species were from three Mystus species from Indian subcontinent:
C. germinus, C. proximus, C. raipurensis and C. vittati from M. vittatus (see
Gussev, 1976; Dubey, Gupta & Agrawal, 1992b), C. heterotylus, C. microtylus
and C. megalorchis from M. tengara (see Kulkarni, 1969b) and C. jaini from M.
keletius (see Gussev, 1963) Thus far there is no record of Cornudiscoides from
Hemibagrus species in the Amur-Chinese region.

In this study 13 Cornudiscoides species (of which six are new) were
obtained from five species of Bagridae belonging to the genera Hemibagrus and
Mystus. The six new species increases the total number of Cornudiscoides to 20.
These 20 species of Cornudiscoides are from one species of Hemibagrus and 11
Mystus species of India, Malaysia and Thailand (Table A2). Morphologically, the
Cornudiscoides species from Hemibagrus and Mystus are similar in having paired
ventral bars and a pair of very long modified marginal hooks.

Thaparocleidus Jain, 1952

Hitherto, there are ten species of Thaparocleidus from six species of
Bagridae from the Indian subcontinent and the Palearctic region: three species are
found on Aorichthys aor, one species from A. seenghala, two species from Mystus
vittatus, one species from M. gulio and M. tengara from India; two species from
Pelteobagrus fulvidraco and one species from Pseudobagrus ussuriensis in Russia
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Table A2 Monogeneans of the bagids (PM: Peninsular Malaysia)

Fish host species species Localits

Acrichthys aor  Ancylodisccides micracanthus India  Kulkarni, 1969b

Thaparocleicus ac Pakistan Rizvi, 107

Gussev, 1976;

Lim, 19960
T. mystusi " Rizvi, 1971; Gussev, 1976;
Lim, 1996b
T. postorchidis India  Gussev, 197€; Kulkarni, 1%€%
‘ Lim, 1996b
A. seenghala T. seenghali " Jain, 1961a; Lim, 1996b
Bifurcohaptor giganticus " Jain, 1956; Gussev, 1976
Hamatopeduncularia sohan! = Tewari & Agrawal, 1966b
rus docmac  Quadriacanthus bagrae Uganda  Paperna, 1979
©. clariadis Ghana  Paperna & Thurston, 1966
B. bayad bagrae Uganda  Paperna, 1979
B. orientalls bagrae Tanzania Paperna, 1979
Batssio tengara Thaparocleidus r.cp.l Thailand present study
Hemibagrus Bychowskyella pseudobagri China  Li & Zhang, 1992
elongatus
H. guttatus pseudobagri N Li & Zhang, 1992
H. macropterus pseudobag. - Long, 1981
A. hemibagri - Zhang & Ji, 1961; Lim, 19%6b
H. nemurus Bifurcohaptor baungs ™ Lim ¢ Furtado, 1963

Thailand present study

Cornudiscoides malayensis 2 Lim, 19870
Thailand present study

. selangoricus ™ Lim, 1967b

Thailand present study

™ Lim, 19870
Thailand present study
Thaparocleidus n.sp.1 - present study

Thaparocleidus n.zp.2 "

present study

Thaparocleidus n.sp.3 . = present study
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Table A2 cont'd

Psoudomystus
siamensis

Rita rita

Thaparocleidus n.sp.15

Bychowskyella raipurensis

T. ritius

Fish host speci species
M. vittatus Bifurcohaptor indicus India  Jain, 1958; Kulkarni, 196
Gussev, 1976
germinus " Gussev, 1976
C. proximus s Gussev, 1976
raipurensis . Dubey, Gupta & Agrawal, 1992
c. vittaes " Dubey, Gupta & Agrawal, 1962b
Thaparocleidus parvulus " Gussev, 1976; Lim, 1966b
T. pusillus ol Gussev, 167€; Lim, 1996
M. wolffii Cornudiscoides n.sp.5 Thailand present study
Pel g 1a 1 China  Long, 1981
brashniiows USSR Gussev, 1985
fulvidraco  B. pseudobagri China  Long, 1961
USSR Achmerow, 1952
(in Gussev,1965)
Pseudancylodiscoides gigi N Gussev, 1985
T. poljanskyi » Gussev, 19€5; Lim, 1996b
T. strelkow: . Gussev, 1985; Lim, 1996b
China  Li & zhang, 1992; Lim, 1996b
P. vachell A. curvitubus N Zhang & Ji, 1961; Lim, 1996t
A. asclicirrus " Ma, Li & Wang, 1981
Pseudcbagrus A. leiocassi i Ma, Li & Wang, 1961
longirostris
P. ussuriensis  T. rimskykorsakovi USSRk Gussev, 1985; Lim, 1906b

Thailand present study

India

Majumdar & Agarwal, 1988

Jain, 196la; Lim,1996b
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A3. Hard parts of Bifurcohaptor baungi

Lim & Furtado.
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Flg. A4. Hard parts of Cornudiscoides malayensis Lim, 1987: a, dorsal anchor; b,
pateh; c, dorsal bar; d, ventral anchor; e, ventral bar; f,, marginal book; fy,
book near ventral anochor; g, copulatory tube; h, accessory piece; i, vaginal

opening. Scale-bar im micrometres
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Fig. A6. Hard parts of Cornudiscoides sundanensis Lim, 1987: a, dorsal anchor;
b, patch; c, dorsal bar; d, ventral anchor; e, ventral bar; f,, marginal hook;
£y, book mear ventral anchor; g, copulatory tube; h, accessory picce; i, vaginal

opening. Scale-bar in micrometres
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Fig. AS8. Hard parts of Cornudiscoides bagri Lim, 1987: a, dorsal snchor; b,

patch; c, dorsal bar; d, ventral snchor; ¢ ventral bar; f,, margioal hook; fy,

book near ventral anchor; g, copulatory tube; b,

accessory picce. Scale-bar im
micrometres
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£
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A10. Hard parts of Cornudiscoides germinus Gussev, 1976: a, dorsal anchor;
atch; ¢, dorsal bar; d, ventral anchor; e, ventral bar; f,, marginal hook; f,,
near ventral anchor; g, copulatory tube; h, socessory piece. Scale-bar in

ometres
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Flg. Al4. Hard parts of Cornudiscoides n. sp. 1: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; e, ventral bar; f,, mar al hook; f,, hook near

ventral anchor; g, copulatory tube; h, accessory piece; i, nal system with

seminal receptacic. Scale-bar in micrometres
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Flg. A16. Hard parts of Cornudiscoides n. sp. 3: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; e,

ventral bar; f,, marginal hook; f,, hook near

ventral anchor; g, copulatory tube; h, accessory piece. Scale-bar in micrometres
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Fig. A18. Hard parts of Cornudiscoides n. sp. 4: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; e, ventral bar; f,, marginal hook; f;, hook near

ventral anchor; g, copulatory tube; h, accessory piece. Scale-bar

in micrometres
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Fig. A20. Hard parts of Cornudiscoides n. sp. 6: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; e, ventral bar; f,, marginal hook; f;, hook near

ventral anchor; g, copulatory tube; b, accessory piece. Scale-bar in micrometres
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A22. Hard parts of Thaparocleidus n. sp.

i
SRS

S

Fig. 2: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; c, ventral bar; f, marginal hook; g, copulatory

tube; h, accessory piece. Scale-bar in micrometres
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Fig. A22. Hard parts of Thaparocleidus n. sp. 2: a, dorsal anchor; b, patch; ¢,
dorsal bar; d, ventral sochor; e, ventral bar; f, marginal hook; g, copulatory

tube; h, accessory piece. Scale-bar in micrometres
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Flg. A24. Hard parts of Thaparocleidus n. sp. 4: a, dorsal anchor; b, patch; ¢,
dorsal bar; d, ventral anchor; e, ventral bar; f, marginal hook; g, copulatory

tube; h, accessory piece. Scale-bar in micrometres
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Flg. A26. Hard parts of Thaparocleidus n. sp. 6: a, dorsal anchor; b, patch; c,
dorsal bar; d, ventral anchor; e, ventral bar; f,, f,, marginal books; g,

copulatory tube; b, accessory piece; i, vaginal opening. Scale-bar in micrometres
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Flg. A28. Composite illustration of Thaparocleidus n. sp. 8 (dorsal view). Scale-

bar in micrometres
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Fig. A30. Composite illustration of Thaparocleidus n. sp. 9 (ventral view). Scale-

bar in micrometres
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Flg.

A32. Hard parts of Thaparocleidus n. sp. 10: a, dorsal anchor; b, pateh; o,
dorsal bar; d, ventral anchor; e, ventral bar; f, marginal hook; g, copulatory

tube; h, accessory piece; i, vaginal system with seminal receptacle. Scale-bar in

micrometres
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Fig. A34. Hard parts of Thaparocleidus n. sp. 12: a, dorsal smchor; b, patch; «,
dorsal bar; d, ventral anchor; e, ventral bar; f, marginal hook; g, copulatory

tube; b, accessory piece; i, vaginal opening. Scale-bar in micrometres
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£

Flt. A36. Hard parts of Thaparocleidus n. sp. 13: a, dorsal anchor; b, patch; c,
dorsal bar; d, veatral anchor; e, veatral bar; f,, f;, margioal books: 8.
copulatory tube; b, accessory picce; I, vagioal system with seminal receptacle.

Scale-bar in micrometres
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Fig. A38. Composite illustration of Thaparocleidus n. sp. 15 (ventral view). Scale-

bar in micrometres
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A dix3.3: M of Clariidae and Heteropneustidae

PP &

Introduction

The monogeneans of Clariidae and Heteropneustidae will be discussed
together since the only species of Heteropneustidae examined was found to
possess the same species of monogenean as one of the Clariidae.

There are two genera of Clariidae in Southeast Asia, Clarias Scopoli,
1777 and Encheloclarias Herre & Myers, 1937. Encheloclarias is restricted to the
island of Borneo and Peninsular Malaysia (Roberts, 1989) and not recorded thus
far in Thailand.

There are seven species of Clarias in Thailand; Clarias batrachus
(Linnaeus, 1758), Clarias cataractus (Fowler, 1939), Clarias leiacanthus Bleeker,
1851, Clarias macrocephalus Gunther, 1864, Clarias meladerma Bleeker, 1847,
Clarias nieuhofi (Val.in Cuv. & Val., 1840) and Clarias teysmanni (Bleeker,
1857). Clarias gariepinus Burchell, 1822 (syn. Clarias lazera Val. in Cuv. & Val,,
1840) the African catfish was recently introduced into Thailand for culture
purpose. The hybrid of C. macrocephalus and C. gariepinus is now widely
cultured in Thailand. Except for C. lei hus and C. te i the other five
Clarias species as well as the introduced Clarias gariepinus and the hybrid were
examined for monogeneans.

Heteropneustes fossilis (Bloch, 1797) is the sole representative of the
Heteropneustes Muller, 1840 (Heteropneustidae) in Thailand (see Smith, 1945).
This fish species was examined for monogeneans in this study. Thus far, only
Bychowskyella fossilisi Majumdar & Agarwal, 1988 and Gyrodactylus gussevi
Dubey, Gupta & Agarwal, 1990 were recorded on H. fossilis from India (see
Majumdar & Agarwal, 1988; Dubey, Gupta & Agarwal, 1990).

To date six ancyrocephalin species (four species of Bychowskyella
Achmerow, 1952 and two species of Quadriacanthus Paperna, 1961) and two
species of Gyrodactylus Nordman, 1832 were recorded from Clarias species in
the Oriental region; (see Ha, 1968; Lerssutthichawal & Lim, 1997; Lim, 1991b;
Lim & Furtado, 1983; Long, 1981; Zhang & Ji, 1981). While eight species of
Quadriacanthus, one species of Paraquadriacanthus Ergens, 1988 and two
species were found on the African clariids (Table A3).

Results

In this study, a total of nine monogeneans species (seven species of
Bychowskyella Achmerow, 1952 and two species of Quadriacanthus Paperna,
1961) were collected from five Clarias species, including the introduced C.
gariepinus and the hybrid. The seven species of Bychowskyella collected include
two previously described species and five new species. B. tchangi Gussev, 1976
was found on C. batrachus and C. macrocephalus, while B. te i Lim, 1991
was collected from C. meladerma. The other five new Bychowskyella species were
found on C. batrachus (one species), C. meladerma (one species) and C. nieuhofi
(three species). B. tchangi was also collected from H. fossilis (Heteropneustidae).
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Present hosts: C. batrachus (Linnaeus, 1758) (12 individuals examined, 9
infected, 68 monogeneans collected from sites 1, 3, 4 & 5); C. macrocephalus
Gunther, 1864 (16 individuals examined, 9 infected, 55 monogeneans collected,
from sites 1, 2, 4, 5 & 6); C. cataractus (Fowler, 1939) (5 individuals examined,
4 infected, 21 monogeneans collected from site 7); C. meladerma Bleeker, 1847
(4 individuals ined, 1 infected, 4 monc collected from site 1)
Localities: Khog-Kram subdistrict, Nakornsithammarat (site 1); Cha-uad district,
Nakornsithammarat (site 2); Mun River, Ubonratchathanee (site 3); Muang
district, Pattanee (site 4); Nong-haan, Sakol-nakorn (site 5); Ubonratana
Reservoir, Khon-kean (site 6); Yong Waterfall National Park, Nakornsitham-
marat (site 7)

No. of 2 peci llected and studied: 144

No. of monogenean specimens measured: 10

Body size 587 (538-714) x 101 (84-126). Four eye spots. Haptor size
100 (84-126) x 160 (126-201). Dorsal anchors: Quadriacanthus-type, total length
27 (24-30); long recurved point 24 (22-26). Dorsal patches (on dorsal anchors),
size 12 x 3 (3-4). Ventral anchors: without root, total length 29 (28-30); long,
recurved point 27 (24-28). Ventral patches (on ventral anchors), size 8 x 2. Dorsal
bar T-shaped, size 42 (38-48) x 42 (40-46) (with process). Ventral bars paired,
fenestrated, size of each side 44 (42-48) x 8 (7-9). Seven pairs of marginal hooks,
3 types: one large pair with well-developed handle (1/2 of total length), length 20
(20-22), one pair handle reduced, length 12 (12-13) and 5 pairs without handle,
length 12 (12-13).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum. Two seminal vesicles are dilated portions of vas deferens.
Ejeculatory duct leaves the second seminal vesicle to enter initial part of copulatory
tube. Copulatory organ consists of short curved copulatory tube length 14 (14-16),
widening at initial part, diameter 6 (5-8) and curved rod-like accessory piece,
length 18 (16-20), width 6 (5-8). Two prostatic reservoirs bean-shaped, enter
separately into initial part of copulatory tube. Vaginal opening sinistral, sclerotised
rosette-like, connected to ovoid seminal receptacle with short vaginal tube.

Remark: Quadriacanthus kobiensis Ha, 1968 was first collected and described
from the Vietnamese Clarias fuscus. It could also be found on C. batrachus of
India, Malaysia and Thailand (see Ha, 1968; Gussev, 1976; Lim & Furtado,
1983; present study). In the present study Q. kobiensis could also be found on
C. macrocephalus, C. cataractus and C. meladerma.

The original description of Q. kobiensis by Ha (1968) and subsequent
reports by Gussev (1976) and Lim & Furtado (1983) did not mention the vaginal
armament of Q. kobiensis. In thls study, a sclerotised rosette-like vaginal opening
was observed in some sp The pres of Q. kobiensis on four Clarias
species indicates that Q. kobiensis is common on clariid fishes.
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5. Bychowskyella n. sp. 1 (Fig. A45)

Type host: Clarias batrachus (Linnaeus, 1758) (12 individuals examined, 4
infected from site 1)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Khog-kram
subdistrict, Nakornsithammarat (site 2); Cha-uad district, Nakornsithammarat (site
3); Muang district, Pattanee (site 4); Nong-haan, Sakol-nakorn (site 5)

No. of 2 peci llected and studied: 46

No. of monogenean specimens measured: 10

Body size 541 (420-672) x 87 (76-101). Four eye spots. Haptor, size 94
(76-109) x 139 (109-168). Dorsal anchors: Bychowskyella-type, total length 46
(42-48) and short point 8. Patches long curved, size 36 (34-41) x 4 (4-5). Ventral
anchors: Bychowskyella-type, total length 24 (20-28), elongate recurved point 11
(10-12). Dorsal bar fenestrated in middle, size 12 (10-14) x 41 (38-44). Ventral
bars paired, fenestrated, size of each side 41 (38-44) x 8 (6-10). One pair of rod-
like sclerotised pieces observed near dorsal anchors, length 8 (6-10). Seven pairs
of marginal hooks, 4 types: one large pair, with well-demarcated handle (2/3 of
total length), length 38 (34-40); one pair of medium size hooks, with small Handle,
length 16 (14-16); 4 small pairs, handle reduced as knob, length 13 (12-14) and
one pair near ventral anchors, length, 12 (12-13).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum. Two seminal vesicles are dilated portions of vas deferens.
Ejeculatory duct leaves the second seminal vesicle to enter initial part of
copulatory tube. Copulatory organ consists of curved copulatory tube, length 41
(38-48), widening at initial part, diameter 7 (6-10) and rod-like accessory piece,
length 32 (30-34), width 2 (2-3). Prostatic reservoir bean-shaped, enters separately
into initial part of copulatory tube. Vaginal opening not observed.

Differential diagnosis: The present species is similar to B. tchangi Gussev, 1976
in having similar types of haptoral armaments, but differs from it in having
noticeably larger copulatory tube (twice the length of the copulatory tube of B.
tchangi). This species is also different from the other known Bychowskyella
species in having one large pair of marginal hooks and comparatively larger
curved copulatory tube. This species is thus considered a new species and denoted
as Bychowskyella n. sp. 1.

6. Bychowskyella n. sp. 2 (Fig. A46)

Type host: Clarias meladerma Bleeker, 1847 (4 individuals examined, 3
infected from sites 1 & 2)

Localities: Khog-kram subdistrict, Nakornsithammarat (type locality) (site 1);
Yong Waterfall National Park, Nakornsithammarat (site 2)

No. of g peci llected and studied: 9

No. of monogenean specimens measured: 7
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length 22 (20-24); 4 small pairs, handle reducing as knob, length 13 (12-14) and
one pair near ventral anchors, length 12 (10-13) 13).

Vas deferens arises from anterior region of testis loop round left intestinal
caecum. Two seminal vesicles are dilated portions of vas deferens. Ejeculatory
duct leaves the second seminal vesicle to enter initial part of copulatory tube
Copulatory organ consists of curved copulatory tube, length 22 (20-24), widening
at initial part, diameter 2 and rod-like accessory piece with bifurcated piece at
proximal region, size 20 (16-24) x 3 (2-4). Prostatic reservoir bean-shaped, enters
separately into initial part of copulatory tube. Vaginal opening slightly sclerotised
funnel-like, connected to round seminal receptacle with short vaginal tube.

Differential diagnosis: The present species is different from the other known
Bychowskyella species in having a long curved patch with hook-like distal tip
This species is considered a new species and identified as Bychowskyella n
sp. 3.

8. Bychowskyella n. sp. 4 (Fig. A49)

Type host: Clarias nieuhofi (Val. in Cuv. & Val, 1840) (11 individuals
examined, 7 infected from sites 1 & 2)

Localities: Cha-uad district, Nakornsithammarat (type locality) (site 1), Acid
sulphate soil swamp, Narathiwas (site 2)

No. of 2 peci llected and studied: 55

No. of monogenean specimens measured: 10

Body size 554 (462-698) x 87 (76-101). Four eye spots. Haptor size 89
(76-101) x 144 (126-168). Dorsal anchors: Bychowskyella-type, total length 46
(44-48); short point 6 (5-6). Long curved patches, size 38 (34-40) x 4 (3-4).
Ventral anchors: Bychowskyella-type: total length 23 (20-24) and recurved point 8
(6-10). Dorsal bar fenestrated in middle, size 12 (10-14) x 39 (36-42). Ventral bars
paired, fenestrated, size of each side 56 (52-60) x 8 (6-10). One pair of thin
sclerotised rod, length 17 (13-20). Seven pairs of marginal hooks, 5 types: one
large pair with well-demarcated handle (2/3 of total length), length 38 (35-40);
one pair of medium size hooks, with demarcated handle (half of total length),
length 23 (20-26); one pair with small handle (1/3 of total length), length 15 (14-
16); 3 small pairs, handle reducing as knob, length 12 (11-12) and one pair, near
ventral anchors, length 12 (10-12).

Vas deferens arises from anterior region of testis loop round left intestinal
caecum. Two seminal vesicles are dilated portions of vas deferens. Ejeculatory
duct leaves the second seminal vesicle to enter initial part of copulatory tube.
Copulatory organ consists of curved copulatory tube, length 22 (16-26), widening
at initial part, diameter 3 (2-4) and stick-like accessory piece with long process at
the proximal region, size 26 (24-30) x 4 (3-4). Vaginal opening slightly sclerotised
funnel-like. Vaginal tube short.
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Discussion

Thus far only three monogenean genera: Bychowskyella, Quadriacan-thus
and Gyrodactylus were recorded from Asian clariids (see Gussev, 1976; Ha,
1968; Hanek & Furtado, 1973; Lim, 1991b, Lim & Furtado, 1983; Long, 1981;
Lerssutthichawal, 1997, Zhang & Ji, 1981), whilst Quadriacanthus,
Paraquadriacanthus and Gyrodactylus were recorded from African clariids (see
Ergens, 1988; Kritsky, 1990; Kritsky & Kulo, 1988; Paperna, 1961, 1969, Paperna
& Thurston, 1968) (Table A3).

Bychowskyella Achmerow, 1952

Currently there are 23 described species of Bychowskyella and four of
these species are from Clariidae (see Gussev, 1976; Lim, 1991b; Long, 1981;
Zhang & Ji, 1981 & Table 4.7: Chapter 4). The five new species of Bychowskyella
found in the present study increases the number of Bychowskyella species
described from Clariidae to nine.

Members of this genus could be found on Bagridae (see Gussev, 1985;
Li & Zhang, 1992; Long, 1981; Majumdar & Agarwal, 1988), Clariidae (see
Gussev, 1976; Lim, 1991b; Lerssutthichawal & Lim, 1997; Lim & Furtado, 1983;
Long, 1981; Zhang & Ji, 1981), Heteropneustidae (see Majumdar & Agarwal,
1988, present data), Schilbeidae (see Gussev, 1976, 1977, 1978; Jain, 1959, 1961;
Tripathi, 1957), Siluridae (see Jain, 1959; Lim, 1991b; Rajeswari & Kulkarni,
1983) and Sisoridae (see Lim, 1991b; Ma, Wang & Li, 1983) (see Table 4.7). In
the present study Bychowskyella species were collected from the Clariidae and
Heteropneustidae, as well as Sisoridae (see also Appendix 3.7: Monogeneans of
Sisoridae).

Morphologically, the haptoral armament of the different Bychows-
kyella species from the various Clarias species are almost similar, except in the
number of large marginal hooks and the detailed morphology of the copulatory
organ. Unlike the Bychowskyella species on schilbeids and sisorids which possess
one or more onchium (see Tripathi, 1957, Gussev, 1977; Lim, 1991b; Ma, Wang
& Li, 1983), all the four species of Bychowskyella from the Clariidae lack onchium
(see Gussev, 1976; Lim, 1991b; Long, 1981).

Quadriacanthus Paperna, 1961

To date, 11 Quadriacanthus species were described from three fish
families; Clariidae, Bagridae and Cichlidae (see Table 4.9: Chapter 4). Of these 11
species, two are from Asian Clarias species: Q. kobiensis on C. batrachus, C.
macrocephalus, C. cataractus and C. meladerma and Q. gyrocirrus on C. fuscus
(see Gussev, 1976, Ha, 1968; Lerssutthichawal & Lim, 1997, Lim & Furtado,
1983; Long, 1981; present study). The other nine Quadriacanthus species were
found on African fishes: eight species from Clariidae and one species (Q. tilapiae
Paperna, 1973) from Tilapia esculenta (Cichlidae) (see Paperna, 1973). Of the
eight Quadriacanthus species found on clariids, Q. bagrae and Q. clariadis were
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Table A3 Momogeneans of the elariids and heteropneustid (PM: Peninsular Malysia)

Fish host species

cien Monoge

Loeslities

Referemees

Clariidae

Clarias batrachus Bychowskyella tchangi

Bychowskyella n.sp.1

Quadriacanthus kobiensis

Q. gyrocirus

Gyrodactylus fernandoi

C. cataracius 0. kobiensis
C. fuscus B. austrofujianensis
B. meridionalis
Q. kobiensis
Gyrodaciylus fusci
C. gariepinus Q. aegypricus

(C. lazera)

Q. allobychowskiella

Q. ashuri

Q. bagrae

Q. clariadis

Q. nmumidus
Q. papernai

Paraquadriacanthus nasalls

G. groschafii

G. rusavyi

Thailand
India
M

Thailand

China

Thailand

Israel

Egypt

Gussev, 1976

Long. 1981

Lim & Furtado, 1983
present study

present study

Gussev, 1976

Lim & Furtado. 1983
present study

Losg. 1981

Hanek & Furtado, 1978

pr

1 study
Zhang & Ji. 1981
Zhang & Ji, 1981
Ha, 1968
Ha, 1968

El-Naggar & Ser 1985

Kritsky & Kulo, 1988
El-Naggar & Serag. 1985
Kritsky & Kulo. 1988
Paperna. 1979

Kritsky & Kulo, 1988

Kritsky & Kulo, 1988
Lerssutthichawal & Lim, 1997
Paperna, 1961

Molnar & Mossalam. 1985
Kritsky & Kulo, 1988
Paperna. 1969

Kritsky & Kulo, 1988

Kritsky & Kulo, 1988

Ergens, 1988; Kritsky & Kulo,

1988; Kritsky. 1990

Ergens, 1973

Ergens, 1973
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Flg. A40. Hard parts of Bychowskyella tchangi Gussev, 1976: a, dorsal anchor; b,

patch; ¢, dorsal bar; d, ventral anchor; e, ventral bar; f, sclerotised rod;

B1. B2, gy marginal hooks; h, copulatory tube; i, accessory piece. Scale-bar in

micrometres
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Fig. A42. Composite illustration of Quadriacanthus kobiensis Ha, 1968 (ventral

view). Scale-bar in micrometres
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Flg. A44. Hard parts of Quadriacanthus bagrae Paperna, 1979: a, dorsal anmchor;
b, dorsal patch; c, dorsal bar; d, ventral anchor; e, ventral patch; f, ventral
bar; g,. 82. 83, marginal hooks; b, copulatory tube; i, accessory picce. Scale-

bar ino micrometres
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Flg. A46. Hard parts of Bychowskyella n. sp. 2: a, dorsal anchor; b, patch; c,

dorsal bar; d, ventral anchor; e, ventral bar; f, sclerotised rod; g,. B2, By,
84, 85, marginal books; h, copulatory tube; i, accessory picce; j, vaginal

opening. Scale-bar in micrometres
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Flg. A48. Hard parts of Bychowskyella n. sp. 3; a, dorsal anchor; b, patch; c,
dorsal bar; d, ventral anchor; e, ventral bar; f, sclerotised rod; g;. B2, 83,
B4, marginal hooks; b, copulatory tube; i, accessory picce; j. vaginal system with

seminal receptacle. Scale-bar in micrometres
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9, 93 9,

T T

1
0 a0 UM
Flg. AS0. Hard parts of Bychowskyella n. sp. S: a, dorsal anchor; b, patch; ¢,
dorsal bar; d, ventral aochor; e, ventral bar; f, sclerotised rod; 81+ B2, By, B4

marginal hooks; b, copulatory tube; i, accessory picce. Scale-bar in micrometres
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Vidthayanon, 1991 (10 individuals examined, 8 infected, 76 monogeneans collected
from sites 1, 2, 5 & 6); Pangasius krempfi Fang & Chaux, 1949 (2 individuals
examined, 2 infected, 26 monogeneans collected from site 1); Pangasius larnaudii

Bocourt 1866 (4 individuals ined, 4 infected, 56 monc collected from
sites 1, 2 & 6); Pteropangasius pleurotaenia (Sauvage, 1878) (7 individuals
i 4. 2 infected, 11 monc collected from sites 1, 2 & 6)

Localities: Me-kong River, Ubonratchathanee (site 1); Mun River, Ubonratcha-
thanee (site 2); Ping River, Tak (site 3); NIFI Aquarium, Bangkok (site 4),
Pitsanulok Fishery Statlon (site 5); Chao-| praya River, Chinat (site 6)

No. of g llected and studied: 570

P

Remark: Thaparocleidus caecus (Mizelle & Kritsky, 1969) Lim, 1996 was
collected from the six pangasiid species mentioned above. 7. caecus was first
described from an unknown aquarium fish imported from Thailand to the US
(szelle & Kritsky, 1969) Lim (1991b) also found 7. caecus on Pangasianodon

jpophthal) (syn. Pangasius sutchi) imported from Thailand into Peninsular
Malaysxa for culture and suggested that the unknown aquarium fish could be a
Pangasius species. In the present study 7. caecus was collected from six pangasiid
host species which belong to four genera. Despite the distribution of 7. caecus on
these six species the original 'unknown host species' of 7. caecus is probably P.
hypophthalmus because this species is the only pangasiid species to be exported as
aquarium fish from Thailand.

2. Thaparocleidus siamensis (Lim, 1990) Lim, 1996 (Fig. AS2)

Type host: Pangasianodon h hthalmus (S ge, 1878)
Type locality: Fish farms m Selangor Peninsular Malaysia (imported from
Thailand)

Present host: Pangasianodon hypophthalmus (9 individual ined, 7 infected
fromsites 1, 2, 3,4, 5 & 6)

Localities: Mun River, Ubonratchathanee (site 1); Ping River, Tak (site 2);
Pitsanulok Fishery Station, Pitsanulok (site 3); NIFI Aquarium, Bangkok (site 4);
Ayudthaya Campus (RIT), Ayudthaya (site 5); Nakornsithammarat Campus (RIT),
Nakornsithammarat (site 6)

No. of llected and studied: 258

P

Remark: Thaparocleidus siamensis (Lim, 1990) Lim, 1996 was first described
from P. hypophthalmus imported from Thailand into Peninsular Malaysia (see
le 1990b). Although T. siamensis is found together with 7. caecus on P.

hthals T. is more abundant than 7. caecus. In terms of
prevalence T. siamensis also has a higher prevalence (89 %) than T. caecus (44 %)
(see Table 4.1: Chapter 4).

3. Thaparacleidus n. sp. 16 (Figs. A53 & A54)

Type host: Helicophagus waandersii Bleeker, 1858 (7 individuals examined, S
infected, 74 monogeneans collected from sites 1 & 2)
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127); outer length 102 (97-107); inner root 23 (20-27); stumpy outer root; recurved
point 55 (50-62). Patches large triangular with curved tips, size 48 (45-52) x 17
(14-22). Ventral anchors: inner length 52 (47-57); outer length 40 (36-45); inner
root 19 (16-22); outer root 4 (3-4) and recurved point 29 (25-32). Dorsal bar broad
V-shaped, size 65 (60-74) x 10 (8-10). Ventral bar V-shaped, size of one side 38
(30-44) x 4 (3-5). Seven pairs of marginal hooks, 2 types, same length 17 (16-18).

Testis elongate oval, posterior to ovary. Vas deferens arises anterior region
of testis to loop round left intestinal caecum, ascends to form pyriform seminal
vesicle. Ejeculatory duct leaves seminal vesicle, enters initial part of copulatory tube.
Copulatory organ consists of long loosely coiled copulatory tube, diameter of initial
part 10. Accessory piece absent. Prostatic reservoir ovoid. Vaginal opening
midbody slightly to right side, connected to large ovoid seminal receptacle with
long, irregular vaginal tube. Uterine pore dextral, in the same level of ccpulatory
organ.

Differential diagnosis: The present species is different from the previously
described Thaparocleidus species from pangasiid fishes in having (i) very large
dorsal anchors, (i) a long loosely coiled copulatory tube, and (iii) in lacking
accessory piece in the copulatory organ. Coiled copulatory tube is also observed in
the naparacletdus specxes from six silurid species of Thailand; Belodontichthys
dinema, Hemisii is, Kryptopterus apogon, K. bicirrhis, K. bleekeri
and K. crypfaplerus (see Appendlx 3.6: Monogeneans of Siluridae). However the
copulatory tube of the present species is long and loosely coiled, while that of
Thaparocleidus from silurids is coiled like a spring (see Lim, 1986a). This species is
considered a new species and identified as Thaparocleidus n. sp. 17.

5. Thaparocleidus n. sp. 18 (Fig. AS7)

Type host: Pangasius bocourti Sauvage, 1880 (8 individuals examined, 3 infected
from sites 1 & 2)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchathanee (site 2)

No. of p llected and studied: 19

No. of monogenean specimens measured: 8

Body size 2676 (2352-3108) x 275 (210-378). Four eye spots. Haptor
size 143 (101-168) x 176 (101-252). Dorsal anchors: inner length 46 (44-48); outer
length 36 (34-36); inner root 15 (14-16); stumpy outer root; recurved point 24 (22-
24). Patches with spinous tips, size 9 (9-10) x 7 (6-8). Ventral anchors: without
root, fenestrated at mainpart, total length 25 (24-26); recurved point 14 (12-14).
Dorsal bar flat V-shaped, size 34 (36-36) x 6. Ventral bar V-shaped, broader at
both ends, size of one side 31 (30-32) x 3 (2-3). Seven pairs of marginal hooks,
same shape, length 12 (11-12).

Vas deferens arises from anterior region of testis toloop round left
intestinal caecum, ascends to form ovoid seminal vesicle. Ejeculatory duct leaves
seminal vesicle to enter initial part of copulatory tube. Two prostatic reservoirs
enter separately into initial part of copulatory tube. Copulatory organ consists of
sinuous copulatory tube, length 87 (78-94), with spine-like structure near distal
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7. Thaparocleidus n. sp. 20 (Figs. AS9 & A60)

Type host: Pangasius conchophilus Roberts & Vidthayanon, 1991 (10 individuals
examined, 6 infected from sites 1, 2 & 3)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchathanee (site 2); Chao-praya River, Chinat (site 3); Pitsanulok Fishery
Station, Pitsanulok (site 4)

No. of p llected and studied: 48

No. of monogenean specimens measured: 10

Body size 1497 (857-1722) x 198 (126-252). Four eye spots. Haptor size
229 (168-294) x 245 (168-294). Dorsal anchors: inner length 84 (78-88); outer
length 65 (58-70); inner root 24 (18-26); stumpy outer root, point 39 (36-46).
Patches triangular with spinous tips, size 31 (28-32) x 9 (6-10). Ventral anchors:
massive, not fenestrated at mainpart, without roots, total length 67 (62-70);
recurved point 22 (18-26). Dorsal bar broad V-shaped, broader at both ends, size
45 (42-50) x 7 (6-8). Ventral bar V-shaped, size of one side 47 (44-52) x 7 (6-10.
Seven pairs of marginal hooks, 2 types: 6 pairs length 19 (18-20); one pair near
ventral anchors, length 17 (16-17).

Vas deferens arises from anterior region testis to loop round left mtestmal
caecum, ascends to form pyriform seminal vesicle. Copulatory organ consists of U-
shaped sac-like copulatory tube, length along the tube 72 (64-82) and grooved
plate-like acces-sory piece, size 27 (24-30) x 4. Vaginal opening midbody, funnel-
like, connected to round seminal receptacle with short vaginal tube. The trilobed
structure of female reproductive system is also observed in this species (see also
previous species).

Differential diagnosis: The present species is different from the previously
described species and the other two new Thaparocleidus species from P.

hophilus in having ive ventral anchors without roots and U-shaped sac-
like copulatory tube. This species, hence is considered a new species and identified
as Thaparocleidus n. sp. 20.

8. Thaparocleidus n. sp.21 (Figs. A61 & A62)

Type host: Pangasius krempfi Fang & Chaux, 1949 (2 individuals examined, 2
infected)

Type locality: Me-kong River, Ubonratchathanee

No. of p llected and studied: 9

No. of monogenean specimens measured: 9

Body size 1922 (1596-2352) x 169 (101-235). Four eye spots. Haptor size
246 (168-336) x 228 (210-252). Dorsal anchors: inner length 82 (76-86); outer
length 72 (64-74); inner root massive, club-shaped 17 (14-18); outer root 2 (2-3);
recurved point 32 (28-34). Patches knee-shaped, size 37 (30-40) x 10 (8-10).
Ventral anchors: fenestrated at mainpart, inner length 33 (32-34); outer length 27
(20-30); inner root 13 (10-14); outer root 2 (2-3); recurved point 20 (18-20).
Dorsal bar flat V-shaped, size 61 (52-66) x 9 (8-10). Ventral bar V-shaped, size of
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Differential diagnosis: The present species is different from previously described
Thaparocleidus species and the other 16 new Thaparocleidus species obtained
from the pangasiid species in this study in having bulbous accessory piece which is
bifurcated at its proximal end and a sclerotised arrow-shaped vaginal opening. The
bulbous accessory piece and arrow-shaped vaginal opening are unique to the
present species. This species is new to Science and identified as Thaparocleidus n.
sp. 22 here.

10. Thaparocleidus n. sp. 23 (Figs. A65 & A66)

Type host: Pangasius larnaudii Bocourt, 1866 (4 individual ined, 4 infected
from sites 1, 2 & 3)

Localities: Me-kong River, Ubonratchathanee (type locality) (site 1); Mun River,
Ubonratchathanee (site 2); Chao-praya River, Chinat (site 3)

No. of 2 peci llected and studied: 14

No. of monogenean specimens measured: 7

Body size 2196 (1764-2520) x 287 (252-378). Four eye spots. Haptor size
163 (126-210) x 270 (210-294). Dorsal anchors: inner length 67 (62-72); outer
length 55 (54-58); inner root 17 (14-28); stumpy outer root, point 37 (34-40).
Patches triangular with spinous tips, size 23 (22-24) x 6 (4-8). Ventral anchors:
not fenestrated at mainpart, inner length 50 (48-54); outer length 50 (26-54); inner
root 18 (16-24), outer root 7 (6-10); recurved point 26 (24-28). Dorsal bar slightly
V-shaped, broader at both ends, size 55 (52-60) x 8 (6-9). Ventral bar V-shaped
with protuberances at its ventral side near both ends, size of one side 52 (50-56) x 6
(5-7). Seven pairs of marginal hooks, 5 types: one long pair anterior to dorsal
anchors, length 26 (25-26); one pair near the point of dorsal anchors, length 15 (15-
17); 3 pairs near haptoral margin, length 25 (24-26); one pair near of ventral bar,
length 20 (20-22); one pair near ventral anchors, length 24 (24-26).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of very long curved copulatory tube, widening at initial part, diameter 14
(12-14) and grooved accessory piece, size 59 (54-64) x 8 (7-8). Vaginal opening
midbody slightly to right side, rounded (muscular-like), connected to large ovoid
seminal receptacle with long irregular coiled vaginal tube.

Differential diagnosis: The present species is unique in having a ventral bar with
protuberances on its ventral side, a very long curved copulatory tube and a large
grooved accessory piece. This species is considered a new species and identified as
Thaparocleidus n. sp. 23.

11. Thaparocleidus n. sp. 24 (Fig. A67)

Type host: Pangasius larnaudii Bocourt, 1866 (4 individuals examined, 2 infected
from sites 1 & 3)

Localities: Me-kong River, Ubonratchathanee (type locality) (site 1); Mun River,
Ubonratchathanee (site 2); Chao-praya River, Chinat (site 3)

No. of i llected and studied: 8

4 P
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midbody, slightly to right side, connected to round seminal receptacle with very
long irregular coiled vaginal tube.

Differential diagnosis: The present species is similar to Thaparocleidus n. sp. 20
from P. conchophilus in having similar types of ventral anchor and ventral bar (see
Figs. A60 & A68 for comparison). This species differs from Thaparocleidus n. sp.
20 in the morphologies of dorsal anchors and copulatory organ. The present species
possesses noticeably small dorsal anchors without roots, very small patches and long
loosely coiled copulatory tube, while Thaparocleidus n. sp. 20 p dorsal
anchor with well- developed inner root and sac-like copulatory tube. The small
dorsal anchors without roots and small patches are unique to the present species,
and not observed in all the other Thaparocleidus species from pangasiids. It is thus,
considered a new species and is named Thaparocleidus n. sp. 25 here.

13. Thaparocleidus n. sp. 26 (Fig. A69)

Type host: Pangasius larnaudii Bocourt, 1866 (4 individuals examined, 3 infected,
50 monogeneans collected from sites 1 & 3)

Other host: Pangasius  sanitwongsei Smith, 1931 (2 individuals examined, 2
infected, 5 mon llected from site 4)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchathanee (site 2); Chao-praya River, Chinat (site 3); Jatujak Fish Market,
Bangkok (site 4)

No. of peci llected and studied: 55

No. of monogenean specimens measured: 7

Body size 2097 (1554-2646) x 200 (168-235). Four eye spots. Haptor size
235 (168-319) x 245 (168-336). Dorsal anchors: inner length 77 (72-80); outer
length 66 (62-68); inner root 17 (14-18); stumpy outer root; recurved point 38
(36-40). Patches triangular with spinous tips, size 24 (20-28) x 6 (6-7). Ventral
anchors: fenestrated at mainpart, inner length 24 (24-25); outer length 22 (22-23);
inner root 7 (6-8); outer root 2 (1-2); recurved point 10 (9-11). Dorsal bar straight,
broader at both ends, size 33 (30-34) x 6 (5-6). Ventral bar flat V-shaped, size of
one side 32 (30-34) x 2. Seven pairs of marginal hooks, same length 12 (12-13).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of curved copulatory tube, length 74 (68-80), widening at initial part,
diameter 13 (10-14) and curved stick-like accessory piece, size 35 (32-38) x 4 (3-4).
Vaginal opening midbody, funnel-like, connected to seminal receptacle with short
vaginal tube.
Differential diagnosis: The present species is similar to 7. caecus and Thaparo-
cleidus n. sp. 25 in having similar types of haptoral armaments, but differs from
them in having a short straight dorsal bar and short curved copulatory tube (see
Figs. AS1 & A68 for comparison). This species is also different from the other
known Thaparocleidus species in the morphologies of dorsal bar and copulatory
organ. This species is new to Science and is named Thaparocleidus n. sp. 26.
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Body size 827 (630-1008) x 113 (92-126). Four eye spots. Haptor size 125
(92-149) x 134 (101-168). Dorsal anchors: inner length 56 (52-60); outer length 51
(48-54); inner root massive, club-shaped 8 (6-10); stumpy outer root; short
recurved point 16 (12-18). Patches massive knee-shaped, size 27 (24-28) x 7 (6-10).
Ventral anchors: fenestrated at mainpart, inner length 24 (22-26); outer length 24
(22-26); inner root 6 (6-7); outer root 4 (3-4); recurved point 8 (6-10). Dorsal bar
V-shaped, broader at both ends, size 31 (28-34) x 4 (4-5). Ventral bar V-
shaped, size of one side 24 (22-26) x 4 (3-4). Seven pairs of marginal hooks, 3
types: 5 large pairs, length 17 (16-18); one short pair near the point of dorsal
anchors, length 9 (7-10); one long thin pair near ventral anchors, length 17 (16-17).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of curved tapering copulatory tube, length 59 (48-64), with wing-like
expasion at initial part, width 34 (30-38) and forked stick-like accessory piece,
size 44 (36-50) x 15 (12-18). Vaginal opening midbody, funnel-like slightly to left
side, connected to seminal receptacle with short vaginal tube.

Differential diagnosis: The present species is different from the previously
described Thaprocleidus species and the other 16 new Thaparocleidus species from
pangasiid fishes in this study in the morphology of copulatory tube (curved tapering
tube with large wing- like expansion at initial part). The present species is
considered a new species and identified as Thaparocleidus n. sp. 28.

16. Thaparocleidus n. sp.29 (Fig. A72)

Type host: Pangasius macronema Bleeker, 1851 (11 individuals examined, 9
infected, 42 monogeneans collected from sites 1 & 2)

Other host: Pteropagasius pleurotaenia (S ge, 1878) (7 individ
4 infected, 11 monogeneans collected from site 3)

Localities: Ping River, Tak (type locality) (site 1); Chao-praya River, Chinat (site
2); Mun River, Ubonratchathanee (site 3); Me-kong River, Ubonratchathanee (site
4)

No. of peci llected and studied: 53

No. of monogenean specimens measured: 10

" cod

Body size 636 (504-714) x 118 (76-134). Four eye spots. Haptor size 96
(69-118) x 108 (84-143). Dorsal anchors: inner length 40 (38-40); outer length 38
(36-38); inner root massive, club-shaped 6 (4-7); stumpy outer root; short recurved
point 8 (6-8). Patches knee-shaped with bifurcated tips, size 16 (16-17) x 4 (4-5).
Ventral anchors: fenestrated at mainpart, inner length 22 (21-23); outer length 22
(20-22); inner root 7 (6-8); outer root 2 (2-4); recurved point 9 (9-10). Dorsal bar
slightly V-shaped, size 28 (26-30) x 4 (3-4). Ventral bar V-shaped, size of one side
22 (18-24) x 3 (3-4). Seven pairs of marginal hooks, 4 types: 4 large pairs near
haptoral margin, length 18 (16-19); one pair medium size, anterior to dorsal
anchors, length 15 (15-16); one short pair near the shaft of dorsal anchors, length 10
(8-10); one thin pair near ventral anchors, length 16 (16-18).
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is different from other known Thaparocleidus species in the morphology of copula-
tory organ. This species is thus considered a new species and identified as
Thaparocleidus n. sp. 30.

18. Thaparocleidus n. sp. 31 (Fig. A74)

Type host:  Pteropangasius  pleurotaenia  (Sauvage, 1878) (7 individuals
examined, 2 infected from site 1)

Localities: Me-kong River, Ubonratchathanee (type locality) (site 1); Mun River,
Ubonratchathanee (site 2) Chao-praya River, Chinat (site 3)

No. of g llected and studied: 8

No. of monogenean speumens measured: 5

Body size 924 (840-991) x 111 (84-143). Four eye spots. Haptor size 143
(109-185) x 101 (101-118). Dorsal anchors: inner length 48 (48-50); outer length
38 (36-40); inner root 12 (11-12); stumpy outer root; recurved point 20 (18-22).
Patches triangular, with spinous tips, size 11 (10-12) x 3. Ventral anchors: fenes-
trated at mainpart, inner length 26 (24-28); outer length 22 (20-24); inner root 9
(8-12); outer root 2 (2-3); recurved point 14 (12-16). Dorsal bar slightly V-
shaped, size 24 (22-26) x 4 (4-5). Ventral bar V-shaped, size 24 (22-26) x 3 (2-3).
Seven pairs of marginal hooks, 2 types: 5 pairs situate near haptoral margin, length
16 (16-17); 2 pairs, one pair near dorsal anchors and one pair near ventral anchors,
same length 10 (9-10).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of long twisted copulatory tube, length along the tube 80 (76-84), initial
part bulbous, diameter 16 (14-17) and curved rod-like accessory piece, size 35 (34-
36) x 3 (2-3). Prostatic reservoir ovoid, enters separately into initial part of
copulatory tube. Vaginal opening midbody, sclerotised funnel-like, connected to
ovoid seminal receptacle with sigmoid vaginal tube.

Differential diagnosis: The present species is different from the previously
known Thaparocleidus species from pangasiids and the other 16 new
Thaparocleidus species in this study in having copulatory tube with bulbous initial
part and curved rod-like accessory piece. This species, thus considered new and is
named Thaparocleidus n. sp. 31.

19. Thaparocleidus n. sp. 32 (Fig. A75)

Type host: Pteropangasius pleurotaenia (Sauvage, 1878) (7 individuals
examined, 3 infected from site 1)

Localities: Me-kong River, Ubanratchathanee (type locality) (site 1); Mun River,
Ubonratchathanee (site 2) Chao-praya River, Chinat (site 3)

No. of llected and studied: 8

No. of monogenean speumens measured: 6
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Of the 19 Thaparocleidus species, 12 species (63 %) are host-specific,
while the other seven species (37 %) are found on more than one host species.
Except for 7. caecus which is found on six fish host specnes (from four genera) and
Thaparocleidus n. sp. 17 which is found on three p d species (H. dersii,
P. krempfi and P. bocourti), the other five Thaparocleldus species are found on
two pangasiid species each (Table 4.1).

Except for P. gigas (without monc ) and P. i i (with one
Thaparocleidus species), the other eight pangasiid specxes were infected with two
or more Thaparocleidus species (Table 4.1).
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Fig. AS2. Hard parts of Thaparocleidus siamensis (Lim, 1991) Lim, 1996: a, dorsal

anchor; b, patch; ¢, dorsal bar; d, ventral anchor; ¢, ventral bar; . £y,

marginal hooks; g, copulatory tube; h, accessory piece. Scale-bar in micrometres
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Flg. ASS. Hard parts of Thaparocleidus n. sp. 19: a, dorsal anchor; b, patch; «c,
dorsal bar; d, ventral anchor; e. ventral bar; f,,f,, marginal hooks; g, copulatory

tube; h, accessory piece. Scale-bar in micrometres
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Flg. A62. Hurd parts of Thaparocleidus n. sp. 21: a, dorsal anchor; b, patch: «c.
dorsal bar; d, ventral anchor: . ventral bar: f,, f,. marginal hooks; g,

copulatory tube: h, accessory picce. Scale-bar in micrometres
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Fle. A68. Hard parts of Thaparocleidus n. sp. 25: a, dorsal anchor; b, patch; c,
dorsal bar; d, ventral anchor; e, ventral bar; f,. fy, fy, marginal hooks: g.

copulatory tube: h, accessory piece. Scale-bar in micrometres
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Flg. A70. Hard parts of Thaparocleidus n. sp. 27: a, dorsal anchor; b, patch; ¢,
dorsal bar; d, ventral anchor; e, ventral bar; f, marginal hook; g, copulatory tube;

h, accessory piece; i, vaginal system. Scale-bar in micrometres
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Fig. A71. Hard parts of Thaparocleidus n
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Flg. A72. Hard parts of Thaparocleidus n. sp. 29: a, dorsal aschor; b, patch; «c,
dorsal bar; d, ventral anchor; c, ventral bar; f,, fy, fy, f,, marginal hooks; g.

copulatory tube; h, accessory piece. Scale-bar in micrometres
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Flg. A74. Hard parts of Thaparocleidus n. sp. 31: a, dorsal anchor; b, patch; ¢,

dorsal bar; d, ventral anchor; e, ventral bar; f,, f,, marginal hooks; g.

copulatory tube; h, accessory piecce. Scale-bar in micrometres
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Appendix 3.5: Monogeneans of Schilbeidae
Introduction

Five species of Schilbeidae belonging to four genera were recorded in
Thailand. The four genera are Clupisoma Swainson, 1838 (two species),
Eutropiichthys Bleeker, 1862 (one species), Laides Jordan, 1919 (one species)
and Platytropius Hora, 1937 (one species) (see Vidthayanon & Roongthongbai-
suree, 1993). Only Laides hexanema (Bleeker, 1852) was examined and found to
be infected with two new species of Thaparocleidus Jain, 1952.

To date, 13 monogenean species belonging to two genera were recorded
from five schilbeid species in India; eight species of Bychowskyella Achmerow,
1952 and five species of Thaparocleidus Jain, 1952. Two species of Bychows-
kyella and two species of Thaparocleidus were found on Eutropiichthys vacha,
four species of Bychowskyella and two species of Thaparocleidus on Pseudeu-
tropius garua, one species of Bychowskyella on Pseuduetropius taakree, one
species of Bychowskyella and one species of Thaparocleidus on Silonia silondia
(see Dubey, Gupta & Agarwal, 1992a; Gussev, 1976, 1977, Jain, 1957b, 1959,
1961b; Lim, 1996b; Majumdar & Agarwal, 1988; Tripathi, 1957) (Table A4).

The African schilbeids, on the other hand, were infected with
Schilbetrema Paperna & Thurston, 1968 and Schilbetrematoides Kritsky &
Kulo, 1992. A total of 12 species of Schilbetrema and one species of
Schilbetrema-toides were found on four schilbeid species in Africa (see Kritsky &
Kulo, 1992a, 1992b; Paperna, 1969, 1973; Paperna & Thurston, 1968) (Table
A4).

Results

Two new species of Thaparocleidus Jain, 1952 were obtained from four
of Laides h

P

1. Thaparocleidus n. sp. 33 (Fig. A76)

Type host: Laides hexanema (Bleeker, 1852) (4 individuals examined, 4
infected)

Type locality: Chao-praya River, Chinat

No. of peci 1l d and died: 23

No. of monogenean specimens measured: 8

Body size 882 (726-940) x 185 (150-216). Four eye spots. Haptor size
126 (102 168) x 168 (112-196). Dorsal anchors: inner length 44 (43-46); outer
length 36 (34-38); inner root 16 (14-18), stumpy outer root and recurved point
20 (18-22). Patches triangular, size 16 (16-18) x 4 (3-4). Ventral anchors: inner
length 22 (20-22); outer length 18 (17-20); inner root 8 (7-8); outer root 2 and
recurved point 12 (12-14). Dorsal bar slightly V-shaped, size 36 (34-36) x 6 (5-
6). Ventral bar V-shaped, size of one side 20 (20-22) x 4 (3-4). Seven pairs of
marginal hooks, 2 types, same length 14 (12-14).
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Differential diagnosis: The present species is different from Thaparocleidus n.
sp. 33 in the morphologies of dorsal anchor, patch and copulatory organ. The
present species possesses dorsal anchor with stumpy, club-shaped inner root, long
knee-shaped patch and in having a copulatory tube with less coils (2-3 coils).
This species is also different from the other known Thaparocleidus species from
Indian schilbeids in the morphologies of dorsal anchor, patch and accessory piece.
This species is hence considered a new species and is named Thaparocleidus n.
sp. 34.

Discussion

Morphologically, copulatory organs of the two new Thaparocleidus
species from Laides hexanema (Schilbeidae) are similar to that found in the
Thaparocleidus species from Siluridae, for example Thaparocleidus convolvulus
and 7. kberai from O. hypophthalmus (see Lim, 1986a), T. wallagonius Jain,
1952 and 7. kao Lim & Lerssutthichawal, 1996 from Wallago attu (see Lim &
Lerssutthichawal, 1996: Appendix 3.8).

To date eight species of Bychowskyella and five species of
Thaparocleidus were described on four schilbeid species from India (Table A4).
However only 7haparocleidus species were found on Thai schilbeid species
(L. hexanema). The African schilbeids were infected with Schilbetrema and
Schilbetrematoides (see Paperna, 1969, Paperna & Thurston, 1968; Kritsky &
Kulo, 1992a, 1992b).
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Table A4 cont'd

Fish host species Monogenean species Localities References
S. mystus S. eutropii Ghana Paperna, 1969
Togo Kritsky & Kulo, 1992a
5o Ghana Paperna, 196%
Togo Kritsky & Kulo, 1992a
s. spirocirra Ghana Paperna, 1969
Tago Kritsky & Kulo, 1992a
torula - Kritsky & Kulo, 1992a
Schilbetreratoides - Kritsky & Kulo, 1992b
pseudodactylogyrus
Schilbe sp. Schilbetrema tricera Tanzania  Paperns, 1973
Kulo, 1992a .
Silonia silondia Bychowskyella cauveryi India Tripathi, 1957; Gussev, 1976
Thaparocleidus multispiralis * Jain, 1957b; Lim, 1996b
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No. of i coll d and studied: 139

P

No. of monogenean specimens measured: 12

Body size 634 (395-798) x 100 (76-143). Four eye spots, posterior
pair larger. Haptor size 103 (59-168) x 104 (50-168). Dorsal anchors: inner
length 40 (32-43); outer length 30 (24-32); inner root 12 (10-12), stumpy outer
root and recurved point 22 (18-23). Patches small, size 8 (6-8) x 4 (3-4). Ventral
anchors: inner length 22 (18-23); outer length 22 (18-23); inner root 6 (5-6); outer
root 2; recurved point 14 (10-14). Dorsal bar slightly V-shaped, size 26 (26-28) x
4 (3-4). Ventral bar V-shaped, size of one side 20 (16-20) x 3 (2-3). Seven pairs
of marginal hook, 2 types, same length 14 (14-15).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long thin blind seminal vesicle. Copulatory
organ consists of long recurved copulatory tube, length 49 (44-54), widening at
initial part, diameter 9 (6-10) and grooved, stick-like accessory piece, size 35 (30-
40) x 4 (3-4). Vaginal opening midbody, funnel-like, connected to ovoid seminal
receptacle with short vaginal tube.

Differential diagnosis: The present species is very similar to Thaparoeleidus
laisensis (Lim, 1986) Lim, 1996 from Ompok hypophthalmus (see Lim, 1986a,
1996b) in having similar types of haptoral armaments and copulatory tube.
However the copulatory tube of the present species is comparatively longer than
that of 7. laisensis. The present species is also different from 7. laisensis in the
morphology of accessory piece and vaginal system. Grooved stick-like accessory
piece with a long process at the proximal part and lightly sclerotised funnel-like
vaginal opening are observed in the present species. The present species is
different from 7. sudhakari (Gussev, 1976) Lim, 1996 from W. attu (see Gussev,
1976) in the morphology of copulatory tube. The present species is considered a
new species and identified as Thaparocleidus n. sp. 35.

2. Thaparocleidus n. sp. 36 (Figs. A83 & A84)

Type host: Belodontichthys dinema Bleeker, 1851 (4 individuals examined, 4
infected from sites 1 & 2)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Me-kong River,
Ubonratchahanee (site 2)

No. of g peci llected and studied: 77

No. of monogenean specimens measured: 12

Body size 700 (605-840) x 98 (75-126). Four eye spots. Haptor size 100
(75-118) x 123 (84-168). Dorsal anchors: inner length 40 (38-44); outer length
32 (29-36); inner root 11 (11-12), stumpy outer root and recurved point 20 (16-
22). Patches knee-shaped, size 14 (10-15) x 5 (4-6). Ventral anchors: inner length
21 (18-24); outer length 19 (17-22); inner root 6 (4-6); outer root 2 and recurved
point 12 (10-14). Dorsal bar slightly V-shaped, broader at both ends, size 27 (24-
32) x 4(4-6). Ventral bar V-shaped, size of one side 25 (20-30) x 2 (2-3). Seven
pairs of marginal hooks, 2 types, same length 12 (10-12).
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species in the morphology of accessory piece. It is thus a new species and denoted
as Thaparocleidus n. sp. 37 in this study.

4. Thaparocleidus n. sp. 38 (fig. A86)

Type host: Hemisilurus mekongensis Bornbusch & Lundberg, 1989 (one
individual examined, one infected)

Type locality: Me-kong Rwer Ubonratchathanee

No. of P llected and studied: 6

No. of monogenean specimens measured: 5

Body size 444 (420-462) x 86 (84-92). Four eye spots. Haptor size 76
(67-84) x 9 (84-126). Dorsal anchors: inner length 34 (32-34); outer length 25
(22-26); inner root 11 (10-12), outer root 2 (1-2); recurved point 14 (14-16).
Small patches, size 9 (8-10) x 4. Ventral anchors: inner length 18 (17-18); outer
length 16 (15-16); inner root 4; outer root 2; recurved point 7 (6-8). Dorsal bar
slightly V-shaped, size 25 (22-28) x 4 (3-4). Ventral bar V-shaped, size of one side
22 (20-24) x 1(1-2). Seven pairs of marginal hooks, 2 types: 6 pairs, length 12
(10-12); one thin pair near ventral anchors, length 11 (11-12).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of highly coiled tube (9-10 coils), flattened at initial part and clipper-like
accessory piece, size 20 (19-20) x 10 (9-10). Vaginal opening sinistral, guarded
with large sclerite, size 36 (30-40) x 11 (10-12). Vaginal tube highly coiled tube.

Differential diagnosis: The present species is very similar to 7. tasekberai (Lim,
1986) Lim, 1996, Thaparocleidus n. sp. 36 and Thaparocleidus n. sp. 37 in having
similar types of haptoral armaments and copulatory organ. However the present
species is different from the three species mentioned in having comparatively
smaller haptoral structures and in the detailed morphologies of y piece of
copulatory organ and sclerite of vaginal opening (see Figs. A84 & A8S, for
comparison). Hence, this species is considered a new species and identified as
Thaparocleidus n. sp. 38.

5. Thaparocleidus n. sp. 39 (Fig. A87)

Type host: Kryptopterus apogon (Bleeker, 1851) (5 individuals examined, 3
infected, 18 monogeneans collected from sites 1 & 2)

Other host: Kryptopterus bleekeri Gunther, 1864 (9 individuals examined, 4
infected, 191 llected from sites 1 & 3)

Localities: Mun River, Ubonratchathanee (type locality) (site 1); Chao-praya
River, Chinat (site 2); Ubonratana Reservoir, Khon-kean (site 3); Nong-haan,
Sakol-nakorn (site 4)

No. of i llected and studied: 209

No. of monogenean specnmens measured: 12

Body size 436 (378-479) x 99 (76-126). Four eye spots. Haptor size 76
(57-84) x 88 (59-126). Dorsal anchors: inner length 37 (36-38); outer length 30
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Differential diagnosis: The present species is very similar to 7. sudhakari
(Gussev, 1976) Lim, 1996 in having similar types of haptoral armaments and
copulatory tube, but differs from it in having short grooved pipe-like accessory
piece. The present species is similar to Thaparocleidus n. sp. 35 from B. dinema
in having similar types of haptoral armaments and copulatory tube. However the
copulatory tube of this species is comparatively longer than that of 7haparo-
cleidus n. sp. 35. The present species possesses a grooved pipe-like accessory
piece which is comparatively shorter than that of Thaparocleidus n. sp. 35. The
present species is also different from the other known Thaparocleidus species in
the morphologies of copulatory tube and accessory piece. This species is new to
Science and identified as Thaparocleidus n. sp. 40.

7. Thaparocleidus n. sp. 41 (Fig. A89)

Type host: Kryptopterus bicirrhis (Cuv. in Cuv. & Val.,, 1839 (2 individuals
examined, 2 infected)

Type locality: NIFI Aquanum Bangkok

No. of P llected and studied: 25

No. of monogenean specimens measured: 10

Body small, size 325 (235-420) x 71 (59-84). Four eye spots. Haptor size
55 (42-84) x 79 (59-109). Dorsal anchors: small, inner length 16 (14-18); outer
length 13 (12-14); inner root 4 (3-4); stumpy outer root; recurved point 6 (6-8).
Patches small trapezoid, size 2 (2-3) x 1. Ventral anchors: forceps-like, inner root
17 (14-20); outer length 19 (15-21), inner root 4 (3-4); outer root 4 (3-4) and
recurved point 4 (3-4). Dorsal bar slightly V-shaped, size 12 (10-12) x 2. Ventral
bar V-shaped, length of one side 20 (16-20). Seven pairs of marginal hooks, length
12 (12-14).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form ovoid seminal vesicle. Copulatory organ
consists of coiled copulatory tube (6-7 coils), flattened at initial part, diameter 2
and small clipper-like accessory piece, size 10 (8-12) x 5 (4-6). Vaginal opening
sinistral, guarded with sclerotised piece, size 15 (14-20) x 10 (8-10). Vaginal tube
highly convulated.

Differential diagnosis: The present species is similar to 7. convolvulus (Lim,
1986) Lim, 1996 in having similar types of haptoral armaments (except for dorsal
anchor), copulatory organ and vaginal system. This species is different from other
Thaparocleidus species from silurids in having dorsal anchors which are smaller
than the ventral anchors. The present species is thus considered a new species and
identified as Thaparocleidus n. sp. 41 in this thesis.

8. Thaparocleidus n. sp. 42 (Fig. A90)

Type host Kryploptems bicirrhis (Cuv. in Cuv. & Val., 1839) (2 individuals
d, 2 infected, 98 monc collected from site 1)

Other host: Kryptopterus cryptopterus (Bleeker, 1851) (6 individuals examined, 4

infected; 66 monogeneans collected from sites 2 & 3)
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organ consists of long straight copulatory tube, length 66 (60-80), widening at
initial part, diameter 4 (3-5) and grooved accessory piece, size 25 (22-28) x 4 (3-
5). Vaginal opening sinistral, funnel-like, diameter 2 (1-2). Vaginal tube, length 52
(48-60).

Differential diagnosis: The present species is different from the other 17
Thaparocleidus species from Thai silurid species in having fenestrated ventral
anchor and long straight copulatory tube. Long straight copulatory tube is also
observed in 7. sudhakari (Gussev, 1976) Lim, 1996, Thaparocleidus medi-
acanthus (Gussev, 1985) Lim, 1996 and Thaparocleidus macracanthus (Gussev,
1985) Lim, 1996 from Silurus soldatovi and S. asotus (see Gussev, 1976, 1985).
However all the aforementioned species are different from the present species in
not having fenestrated ventral anchors. This species is considered a new species
and identified as Thaparocleidus n. sp. 43 in this study.

10. Thaparocleidus n. sp. 44 (Fig. A92)

Type host: Kryptopterus cryptopterus (Bleeker, 1851) (6 indiviuals examined, 3
infected, 8 monogeneans collected from sites 1, 2 & 3)

Other host: Kryptopterus bleekeri Gunther, 1864 (9 individuals examlned 3
infected, 30 monogeneans collected from sites 3 & 4)

Localities: Jatujak Fish Merket, Bangkok (type locality) (site 1); Mun River,
Ubonratchathanee (site 2); Chao-praya River, Chinat (site 3); Nong-haan
Reservoir, Sakol-nakorn (sne 4)

No. of 2 llected and studied: 38

No. of monogenean speclmens measured: 13

Body size 470 (336-638) x 92 (50-168). Four eye spots. Haptor size 77
(50-101) x 72 (42-126). Dorsal anchors: inner length 36 (30-40); outer length 29
(22-34); inner root 9 (8-12); stumpy outer root, recurved point 18 (14-22).
Patches knee-shaped, size 13 (12-16) x 4 (3-6). Ventral anchors: small (about 1/3
of dorsal anchors), without root, total length 14 (12-16); recurved point 6 (4-8).
Dorsal bar slightly V-shaped, size 20 (18-22) x 3 (2-5). Ventral bar V-shaped,
length of one side 18 (16-20). Seven pairs of marginal hooks, length 11 (10-12).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form ovoid seminal vesicle. Copulatory organ
consists of coiled copulatory tube (7-8 coils), widening at initial part, diameter 3
(2-4) and clipper-like accessory piece, size 18 (14-24) x 7 (5-10). Vaginal opening
sinistral, guarded with large sclerite, size 30 (24-44) x 10 (8-10). Vaginal tube
highly coiled.

Differential diagnosis: The present species is similar to Thaparocleidus n. sp. 39
and Thaparocleidus n. sp. 42 in having similar types of haptoral armaments,
copulatory tube and vaginal tube. However this species is different from
Thaparocleidus n. sp. 39 and Thaparocleidus n. sp. 42 in having smaller ventral
anchor without root (about 1/3 of dorsal anchor) (see Figs. A87 & A90 for
comparison). This species is also different from the other known Thaparocleidus
species in the morphology of ventral anchor and detailed morphologies of



(L 3¥1s) (wodeu-jodes ‘ueey-3uoN (9 aus) reyloypng

IOARY WOYX (S 91IS) UBSY-UOYY] ‘HOAIISIY BUBIRIUOQ() (} 91IS) SduUehRg OUISIP
Suenpy ‘(g as) unquoy) ‘uonels Asaysiy unquoy) (z aus) Suel], ‘JoAry Suei]
(1 ams) (Kpeoo| ad41) jerewweyNSUIONEN OUISIPGNS wWenj-Soyy] :sANIEI0]
(¥ 29 € T ‘1 soms woy parojur

6 ‘pourwiexa spenpialpul zz) (L6L1 ‘Yoold) smwpnovwq yodw() :3soy adAy

(v6V “310) 9y “ds “u smprapposvdvyy 71

'Sy “ds “u snprajoovdpy] se pagnuap! pue sarads mau e
POIOPISUOD Pue $3109ds MIU B SNY} SI I] “JOYOUR [BIJUIA JAISSEW FulAey Ul $9109ds
snp1a20andpy [ uMOUY 19410 Y} WOLJ JUSIAPIP OS[e S $310ads juasaid ay [ “Joyoue
[EXJUSA Y} O} 9ZIS JWes Y} ISOWE pue dAISSEU I sa1oads juasaid ay) jo soyoue
[eNUSA 3y} ‘1OAIMOH (88Y 'SSIY) SwyLuoig Y woy [y ds ‘u smprapooundoy]
JO Jey) 03 requis st sar0ads juasaxd ayy jo sioyoue [enuaa jJo ASojoydiow ay
‘yored prozades) pue JOYOUE [EXIUSA JAISSEW FUIARY Ul WAY) WOY SIAPIP Ing ‘9qn}
[euiSe pajiod pue aqmy Asojendod peyiod AySiy Suiaey ul (Z6V 16V 06V 68V
‘L8Y 'S8 99s ‘pp ‘ds ‘u smprapoouvdoy] pue ¢ ‘ds ‘u smprajoovdoy] gy “ds
‘u snprajpoundoy ‘1 “ds ‘u smprapondoy] ‘6¢ “ds u snprajoowdoy) paururexa
sowads sniadorddey 1oy jussaid oY) woy paulelqo $A10ads smpraprovdoy |
MOU 9AY IBYI0 3y} O} Jepuuis st sapads juasaid ayy :sisouSeIp [EnuUALYIQ

‘P1od AyBry aqm [euiBeA ‘(¢1-8) 01 X (2T-61) 0T 921 ‘2001d
posnoIdjos yum papiend ‘qensmuis Suiuado feuiSe ‘(£L-9) 9 X (41-01) Z1 9z1s ‘9oo1d
K10s5990® 31j-19ddI[d [[RWS pue (s[109 £-9) aqny A103e[ndod Pajiod JO SISISU0d ueSio
K1012[nd0) ‘PIOAO J[OISIA [BUTWIAS PIOAO UE WLIOJ O} SPUIDSE ‘WNOJED [BUNSIIUI
yo| punos doo| 0} SS9} JO UOIFAI IOUSIUE WO SOSLIE SUIIQJOP SBA

‘(P1-21) €1 YBuo| ‘syooy [euiBrew Jo sired usAdg “(0€-87)
62 2pIs duo Jo yi3ud| ‘padeys-A Ieq [enuap ‘(¢-7) T X (2z-07) 1T 9z1s ‘padeys
-A ApySys 1eq [esioq (z1-8) 01 uiod paAIndal LOYS ‘7 1001 JAINO {(§-L) § 1001
Jouut {(gg-0€) 1€ YSua] 10In0 (1 €-87) 67 YITUS| Jouul ‘SIOYOUR [BSIOP O} IZIS JWEs
Ay} Isowe ‘dAIssew sioyoue [enudp (S-p) v X (6-L) 8 9zis ‘prozadent sayoreq
‘(P1-21) 1 wwod paainoar ‘g joor 1eno Adwms ((g-9) § 1001 Jouul ((£7-81)
07 yi8uaj 121n0 (0¢-L£7) 8T YBua| Jouur :sioyoue [esio( (YEI-¥8) 601 X (ZL-8S)
L9 9zis Joydey siods 94> unog ‘($8-L9) 9L X (Z9p-8LE) 0TY 321 Apog

£ :paJnsedur sudwidads ugduaSouow Jo “oN

8 :paIpmys pue pajda|0d 1d JooN

(G 2us) ueaY-UOYY “NOAIISIY

BUBIRIUOQ() ‘(€ ONS) UIONRU-[ONES ‘NOAISSaY ueey-SuoN ‘(z 9MS) ddueyRyo
-jeuoqq) ‘1ARy unpy ‘(1 aus) (Aneooy adAy) jeury) ‘1eary eAeid-oey) :sanieI0
(1 2us woyy pajoajul

7 ‘paunuEXa S[ENPIAIPUI 6) $OS[ ‘IOYWND) Layad]q sniaidojdlcry :3soy adKy,

(g6V *31) sy “ds ‘u smpapoosvdoyy 11

“Aprys sy ut pi “ds "u saprajoondoy | se
PaJOUdP PUB QUG 0} MaU si sa1vads sty ‘Suruado [euidea pue a0a1d Kiossaooe

9y



417

No. of monogenean specimens collected and studied: 18
No. of monogenean specimens measured: 10

Body size 512 (420-756) x 106 (84-151). Four eye spots. Haptor size
108 (84-126) x 118 (84-168). Dorsal anchors: inner length 58 (55-62); outer
length 48 (16-50); inner root 10 (10-11); stumpy outer root; recurved point 28
(26-30). Patches massive knee-shaped, size 22 (21-22) x 5 (4-5). Ventral anchors:
inner length 17 (16-18); outer length 14 (14-15); inner root 6 (4-6); outer root 2;
recurved point 8 (8-9). Dorsal bar slightly V-shaped broader at the middle, size 24
(22-26) 4 (3-4). Ventral bar V-shaped, length of one side 14 (14-16). Seven pairs
of marginal hooks, 2 types: 6 pairs length 16 (15-17); one thin pair near ventral
anchors, length 15 (14-16).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of curved copulatory tube, length along the tube, 89 (80-96), widening
at initial part, diameter 2 and large clipper-like accessory piece, size 25 (24-26) x
11 (10-12). Vaginal opening sinistral, sclerotised funnel-like, diameter 10 (9-11),
connected to ovoid seminal receptacle with long vaginal tube.

Differential diagnosis: The present species is similar to Thaparocleidus devaraji
(Gussev, 1976) Lim, 1996 from Indian Ompok pubda (see Gussev, 1976; Lim,
1996b) in having similar types of haptoral armaments (except ventral anchor) and
copulatory organ. The roots of ventral anchors of the present species are
developed, while in 7. devaraji the ventral anchors are without root. The present
species is also different from the other known Thaparocleidus species in the
morphology of copulatory organ. This species is considered a new species and
identified as Thaparocleidus n. sp. 46.

13. Thaparocleidus n. sp. 47 (Fig. A95)

Type host: Ompok bimaculatus (Bloch, 1797) (22 individuals examined, 13
infected from sites 1, 2, 3 & 6)

Localities: Trang River, Trang (type locality) (site 1); Khog-kram, Nakornsi-
thammarat (site 2); Chonburi Fishery Station, Chonburi (site 3); Muang district,
Pattanee (site 4); Ubonratana Reservoir, Khon-kean (site 5); Yhom River,
Sukhothai (site 6); Nong-haan, Sakol-nakorn (site 7)

No. of 2! peci llected and studied: 32

No. of monogenean specimens measured: 12

Body size 431 (252-546) x 95 (67-118). Four eye spots. Haptor size 70
(42-84) x 92 (59-168). Dorsal anchors: inner length 31 (27-36); outer length 26
(23-32); inner root 7 (6-8); stumpy outer root; recurved point 17 (14-18).
Patches massive, triangular, size 16 (14-18) x 5 (4-6). Ventral anchors: without
root, total length 22 (20-24); short recurved point 4 (2-4). Dorsal bar slightly V-
shaped broader at the middle, size 26 (24-28) x 3 (2-4). Ventral bar V-shaped,
length of one side 22 (20-24). Seven pairs of marginal hooks, length 13 (12-14).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
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also different from the other known Thaparocleidus species in the morphologies
of marginal hooks and copulatory organ. It is thus a new species and identified as
Thaparocleidus n. sp. 48 in the present study.

15. Thaparocleidus n. sp. 49 (Figs. A98 & 99)

Type host: Ompok bimaculatus (Bloch, 1797) (22 individuals examined, 20
infected from sites 1, 2, 3, 4, 5 & 6)

Localities: Trang River, Trang (type locality) (site 1) Khog-kram, Nakornsi-
thammarat (site 2); Chonburi Fishery Station, Chonburi (site 3); Muang district,
Pattanee (site 4), Ubonratana Reservoir, Khon-kean (site 5); Yhom River,
Sukhothai (site 6); Nong—haan Sakol-nakorn (site 7)

No. of 2! llected and studied: 230

No. of monogenean speclmens measured: 12

Body size 326 (265-403) x 83 (60-109). Four eye spots, posterior pair
larger Haptor size 62 (39-84) x 93 (78-109). Dorsal anchors: small, inner length 26
(22-28); outer length 21 (19-22); inner root 6 (5-10); stumpy outer root; recurved
point 13 (11-14). Small triangular patches, size 6 (5-8) x 2 (2-3). Ventral anchors:
inner length 13 (13-14); outer length 12 (12-14); inner root 3 (2-5); outer root 2
(2-3); recurved point 5 (5-6). Dorsal bar slightly V-shaped narrower at the
middle, size 19 (18-24) x 2 (1-3). Ventral bar V-shaped, length of one side 20 (18-
22). Seven pairs of marginal hooks, 2 types: 6 pairs length 12 (10-12); one pair
near ventral anchors, length 13 (12-14).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form pyriform seminal vesicle. Copulatory organ
consists of long curved copulatory tube (1 turn), length along the tube 56 (48-74),
widening at initial part, diameter 2 (1-2) and clipper-like accessory piece with
expanded base, size 17 (14-18) x 12 (8-14). Vaginal opening dextral, funnel-
like, connected to ovoid seminal receptacle with long vaginal tube.

Differential diagnosis: The present species is very similar to Thaparocleidus
octotylus (Kulkarni, 1969) Lim, 1996 from O. pubda from India in having similar
types of haptoral armaments (except the dorsal anchor) and copulatory tube, but
differs from it in having dorsal anchor with well-developed roots and clipper-
like accessory piece with expanded base. This species is also different from the
other known Thaparocleidus species in the morphology of accessory piece. This
species is considered a new species and identified as Thaparocleidus n. sp. 49 in
this study.

16. Thaparocleidus n. sp. 50 (Fig. A100)

Type host: Silurichthys sp. (3 individuals examined, 2 infected)
Type locality: Yong Watcrfall National Park, Nakornsithammarat
No. of p collected and studied: 17

No. of monogenean specimens measured: 8

Body size 415 (361-546) x 121 (92-143). Four eye spots. Haptor size 60
(50-76) x 88 (67-118). Dorsal anchors: inner length 30 (30-32); outer length 21
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The 18 Thaparocleidus species obtained from silurids in this study can be
divided into two groups based on their copulatory organ: Group I consists of
Thaparocleidus with curved copulatory tube and grooved stick-like accsessory
piece (as exemplified by Thaparocleidus n. sp. 35, Thaparocleidus n. sp. 43; see
Figs. A82 & A91) (six species); Group II consists of the 12 Thaparocleidus
species with coiled copulatory tube and clipper-like or  grooved accessory piece
(see Figs. A85 & A87, for examples).

There are the four species of Thaparocleidus on Ompok bimaculatus
which are morphologically similar to the Thaparocleidus species from Indian O.
pubda and O. malabaricus (see Gussev, 1976). The Thaparocleidus species from
Malaysian O. hypophthalmus are more similar to the Thaparocleidus species from
Kryptopterus species, B. dinema and H. mekongensis of Thailand.

Although Bychowskyella was - recorded from Malaysian and Indian
silurids (see Lim, 1991b; Gussev, 1977), no Bychowskyella species was found on
Thai silurids thus far.

In this study three monogenean species were found on Thai W. attu,
compared to 27 species recorded from the same host species in India (see Lim &
Lerssutthichawal, 1996). Lim and Lerssutthichawal (1996) suggest that the large
number of monogenean species of Indian W. attu could probably be.due to
misidentifications.

The presence of H. )2 and Heteron-
chocleidus are probably due to ifications: He ypeduncularia and
Neocalceostoma are found on ariids (see Lim, 1995a, 1996a), while
Heteronchocleidus is a genus found on anabantoids (see Lim, 1986b).
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g, 9, 93 9,

Fig. A78. Hard parts of Mizelleus siamensis Lim & Lerssutthichawal, 1996: a,
dorsal anchor; b, dorsal patch; c, dorsal bar; d, ventral anchor; e, ventral
patch; f, ventral bar; g,. g;. B3, g4. marginal hooks; h, copulatory tube; i,

accessory piece; j, vaginal system. Scale-bar in micrometres
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Flg. A80. Hard parts of Thaparocleidus kao Lim & Lerssutthichawal, 1996: a, dorsal

anchor; b, patch; ¢, dorsal bar; d, ventral anchor; e, ventral bar; f, marginal

hook; g, «copulatory tube; h, accessory picce; i, vaginal system. Scale-bar in

micrometres
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Flg. A82. Hard parts of Thaparocleidus n. sp. 35: a, dorsal aschor; b, patch; c,
dorsal bar; d, ventral anchor; e, veotral bar; f,, f,, marginal hooks; g,

copulatory tube: h, accessory piece. Scale-bar in micrometres
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Flg. A88. Hard parts of Thaparocleidus n. sp. 40: a, dorsal anchor; b, patch; c,

dorsal ba d. ventral anchor: e, ventral bar; f,, f,, marginal hooks; g,

copulatory tube; h, accessory piece. Scale-bar in micrometres
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Fle- A91. Hard parts of Thaparocleidus n. sp. 43. a, dorsal anchor; b, patch; c, dorsal bar; d, ventral
anchor; e, ventra bar; f

fa, marginal hook

copulatory tube; h, accessory piece

R
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Fig. A94. Hard parts of Thaparocleidus n. sp. 46: a, dorsal anchor; b, patch;
¢, dorsal bar; d, ventral anchor; ¢, ventral bar; [, f,, marginal hook; g.

copulatory ftube; h, accessory piecc. Scale-bar in micrometres
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Fig. A96. Composite illustration of Thaparocleidus n. sp. 48 (ventral view).

Scale-bar in micrometres
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Flg. A98. Composite illustration of Thaparocleidus n. sp. 49i (dorsal view).

Scale-bar in micrometres
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Flg. A100. Hard parts of Thaparocleidus n. sp. 50: a, dorsal aochor; b, patch; c,
dorsal bar; d, ventral anchor; e, ventral bar; f,, f,, marginal hooks; g.

copulatory tube; b, accessory piece; i, vaginal system. Scale-bar in micrometres
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outer length 54 (48-58); massive inner root 20 (18-22); stumpy outer root;
recurved point 38 (34-40). Patches small, triangular, size 8 (6-10) x 4 (3-4).
Ventral anchors: fenestrated, without root, total length 36 (34-38) and recurved
point 24 (22-26). Dorsal bar massive slightly V-shaped, knob-like at both ends,
size 52 (46-56) x 9 (8-10). Ventral bar broad V-shaped, size of one side 41 (34-46)
x 4. Seven pairs of larval type marginal hooks, 2 types: 6 pairs, length 12 (11-12);
one thin pair near ventral anchors, length 14 (13-14).

Vas deferens arises from anterior region of testis to loop round left
intestinal caecum, ascends to form long blind seminal vesicle. Copulatory organ
consists of large cylindrical sac-like copulatory tube, length 122 (100-130),
diameter 33 (28-40) and elongate grooved plate-like accessory piece, size 71 (66-
80) x 10 (8-10). Vaginal armaments not observed in all specimens studied.

Differential diagnosis: The present species is unique in having a large cylindrical
sac-like copulatory tube. It is thus a new species and identified as
Thaparocleidus n. sp. 51.

Discussion

There are currently six monogenean species (belonging to Bifurcohaptor
and Bychowskyella) on sisorid fish hosts (Table A6). Three species of
Bifurcohaptor and one species of Bychowskyella were recorded from Indian B.
bagarius. Thus far, in this study no Bifurcohaptor and Bychowskyella were found
on Thai B. bagarius, and the only monogenean species present on the Thai B.
bagarius is a Thaparocleidus species. This is the first record of a Thaparocleidus
on sisorid.

Bychowskyella was recorded from sisorid fishes in India, China and
Peninsular Malaysia (see Sharma, 1983, 1989; Ma ef al., 1983; Lim, 1991b).
Bychowskyella bagariusi was found on Bagarius bagarius in India, B.
glyptothoracr on Glyplathorax sinense from China and B. sisoris on G. major of

kyella sisoris was also found on G. major in
Thaxland (Table 4 l Chapter 4). Besides the Sisoridae, Bychowskyella was also
recorded from the Bagridae, Clariidae, Heteropneustidae, Schilbeidae and Siluridae
(see also Table 4.7: Chapter 4).

Morphologically, Bychowskyella from sisorids are different from
Bychowskeylla of clariids in possessing onchium (two onchia in B. sisoris),
onchium is absent in the Bychowskyella species from Clariidae. Bychowskyella
from sisorids are also different from the Bychowskyella from schilbeids and silurids
in the number of onchium. Bychowskyella species from sisorids have two onchia,
while the species from schilbeids and silurids have one onchium (except B. asiatica
from Pseudeutropius garua (Schilbeidae) which have no onchium) (see Gussev,
1977; Jain, 1959; Lim, 1991b; Tripathi, 1957). Lim (1991b) suggested that the
presence or absence of onchia may indicate the evolutionary status of
Bychowskyella. Bychowskyella with two onchia could be the most primitive
group, while the Bychowskyella with have no onchium could be the advanced
group. This could imply that the sisorids, as exemplified by Glyptothorax species
could be more primitive than the clariids (see Lim 1991b & Chapter 6).
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Fig. A101. Hard parts of
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Appendix 3.8

THE RAFFLES BULLETIN OF ZOOLOGY 1996 44(1): 287-300

MONOGENEANS FROM WALLAGO ATTU
(BLOCH & SCHNEIDER, 1802) OF THAILAND

L.H.S. Lim and T. Lerssutthichawal

ABSTRACT. - Three species of monogeneans, Mizelleus siamensis. new species,
Thaparocleidus indicus (Kulkarni, 1969) Lim, 1996, and Thaparocleidus kao. new species.
were found on Wallago atru in Thailand. M. siamensis, new species, differs from Mizelleus
indicus Jain, 1957, in having a sclerotised vaginal tube and in lacking prominent spines on
the dorsal patches. M. siamensis. new species, is further characterised by patches on the
ventral anchors and two dactylogyrid-type seminal vesicles, similar to those found in

kyella and Quadri hus. Thaparocleidus kao, new species, differs from other
Thaparodzulur found on W. arru by having a short twisted vaginal tube and a coiled
copulatory tube with a stick-like accessory piece which is expanded at the distal end.

INTRODUCTION

This is part of a study to d the on fres siluriformes of
Thailand. In this study, three species of monogeneans were found on the gills of Wallago
attu obtained from four localities in Thailand (Table 1). Of the three species obtained, two
are new and are described herein. According to Ng (1992), there are only three valid species
for the genus Wallago Bleeker, 1851, viz., Wallago attu, W. leerii and W. maculatus.

Table 1: Distribution of Mizelleus and Thaparocleidus species on Wallago atru in Thailand.

Localities M. siamensis T. kao T. indicus
Pitsanulok 43 25 0
Sukhothai 3 n 13
Tak 3 10 4
Ayuttaya 1 5
Total 50 52 22

L T. Lerssutthichawal - Institute of Advanced Studies. University of Mal
Lumpur, Malaysi.
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Mizelleus siamensis, new species
(Figs. 1. 2)

Type-host: Wallago attu (Bloch & Schneider. 1802)

Localities (no. of fish examined): River Nan (Menam Nan), Pitsanulok. Northern Thailand
(type locality) (1); Ping River, Tak (1); Yhom River. Sukhothai (1): Chao Praya River.
Ayuttaya (1)

No. of specimens collected and studied: 50

No. of specimens measured: 15

No. of host sampled (% prevalence): 4 (100%)

Host speci Nakornsi Campus, Raj Insitute of Technology.
Type-specimens: Holotype and paratype in ZRC. Paratypes in IPT and AAHRI

Description. - With the characters of the genus. Body size 1047(672-1260) x 169(134-
210). Haptor triangular, length 155(126-210), greatest width 329(252-378). Dorsal anchors:
without roots, total length 94(86-100), mainpart with beak-like spine, gently curving point
29(26-30); two dorsal patches of Mizelleus-type. Ventral anchors: without roots, total length
35(32-36), gently curving point 23(20-24). Two small ventral patches. Dorsal bar: size 14(10-
16) x 62(56-70), fenestrated, protuberances at each end for articulation with spine on dorsal
anchor. Ventral bar: v-shape, thining at mid-region, size of one side 6(6-8) x 82(76-90). 14
hooks: one pair larval-type, length 16(15-17), near ventral anchors; other 4 pairs have handles:
1 pair long, 29(28-30); 1 pair medium, 24(24-26); 4 pairs small, 18(18-20), along lateral
edges of haptor, of which 3 pairs have protrusions on handles. Vaginal tube, length 18(12-
24). Copulatory tube tapering distally, length 49(40-52); proximal region of accessory piece
shield-like with a bifurcated piece, ending distally as a process, length 56(40-60). Two glands
entering initial part of copulatory organ separately.

Etymology. - This species is named after Siam.

Remarks. - The present species is similar to Mizelleus indicus Jain, 1957 as described
by Gussev (1976) except that M. indicus has a non-sclerotised vaginal tube, lacks patches
on the ventral anchors and lacks protrusions on the handles of the small marginal hooks
(Fig. 2). It is possible that the latter two characteristics are not present in M. indicus. But
the absence of these two characteristics could be apparent in that these structures were not
noticed by Gussev (1976) and Jain (1957). Aside from these differences M. siamensis, new
species does not have a prominent spine on the dorsal patches as depicted by Jain (1957)
and Gussev (1976) for M. indicus. A few specimens in the present collection have such
spines although not as sharp as those found in M. indicus. The copulatory organ of the present
species and M. indicus (see Gussev, 1976) are only slightly different, although Jain (1957)
noted the shield-like structure (which he referred to as a ‘bag-like” structure) on the proximal
part of the accessory piece.
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Fig. 2: Hard sclerotised parts of Mizelleus siamensis, new species. A= dorsal anchor: B= dorsal bar,
CI,C2, C3, Ca= different views of dorsal patch; D= ventral anchor: E= ventral bar: F= ventral patct
G1.G2,G3, G4, G5, G6, G7= different hooks: H1. H2, H3= { lateral hooks with protrusions:
1= vaginal system; J1. J2=different views of copulatory organ (scale in jm.)
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Table 2: Thaparocleidus indicus (Kulkarni. 1969) Lim. 1996

Kulkarni (1969) Gussev (1976) present data
No. measured - 3 10
Hook length (13-20) 14 17(16-17)
Dorsal anchor
inner length 53 43-45 50(48-50)
outer length - - 39(36-40)
inner root 16 12 15(13-18)
outer root - 2
point 28 29-30 28(25-30)
Ventral anchor
inner length - - 32(30-38)
outer length 42 45-46 37(35-40)
inner root 8 8 9(6-13)
outer root 14 15 12(10-15)
point 16 17-19 18(15-20)

Remarks. - This species is identified as Thaparocleidus indicus (Kulkarni, 1969) Lim.
1996, based on the morphology of the ventral anchors (where the outer roots are noticeably
longer than the inner roots) and of the copulatory organ. The round sclerotised vaginal
openings in the present specimens are different from those in the 3 specimens observed by
Gussev (1976). The vaginal system is located almost at body midline displaced slightly to
the left. The morphmetric data of 7. indicus from the present study falls within the ranges
of those from Kulkarni (1969) and Gussev (1976) (Table 2).

Thaparocleidus kao, new species
(Fig. 4)

Type-host: Wallago attu (Bloch & Schneider, 1802)

Localities (no. of fish examined): River Nan (Menam Nan), Pitsanulok Northern Thailand
(type locality) (1); Ping River, Tak (1); Yhom River, Sukhothai (1); Chao Praya River,
Ayuttaya (1)

No. of specimens collected and studied: 25

No. of specimens measured: 13

No. of host sampled (% prevalence): 4 (100%)

Host i » ith Campus, Raj; la Insitute of Technology.
Type-specimens: Holotype and paratypes in ZRC, and in author’s collection.
Description. - Body size 711(546-966) x 143(118-185). Haptor size 101(67-159) x

149(100-294). Dorsal anchors: inner length 50(48- inner root 13(10-16): outer length
41(38-44); recurving point 28(26-30). Two dorsal patches, 12(10-14) x 6(4-8). Ventral
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anchors: inner length 22(22-24); inner root 6(4-8): outer length 22(22-24): stumpy outer
root, recurved point 14(14-16). Dorsal bar: 29(26-30) x 4(3-6). Ventral bar: v-shape bar.
thinly connected at mid-length. length of one side 19(18-20). 14 hooks. larval-type. | pair
near ventral anchors, 14(14-16); 6 pairs, 16(14-17). Vaginal opening sclerotised
midregion slightly to left side, short twisted vaginal tube, lightly sclerotised. Seminal vesicle
a thin elongate blind sac. Copulatory tube coiled with small initial part. Accessory piece
stick-like with expanded distal end length 41(36-46). Two glands entering initial part of
copulatory organ separately.

Etymology. - Specific name kao refers to the native name of W. attu, kao kau [kao =
Wallago]

Remarks. - The present species is similar to Thaparocleidus wallagonius Jain, 1952 (see
Lim, 1996) found on Indian W. artu in having coiled copulatory tube with a simple stick-
like accessory piece and a coiled vaginal tube. However, in the present species the vaginal
tube does not have as many coils as the vaginal tube of T. wallagonius. The present species
is also different from 7. wallagonius in having a less coiled copulatory tube, a longer accessory
piece with expanded distal end and the proximal end not forked (as in 7. wallagonius). The
present species is also different from 7. gomtius (Jain, 1952) Lim, 1996, because the copulatory
tube and vaginal tube are not coiled in the latter. T. kao, new species is different from 7.
sudhakari (Gussev, 1976) Lim, 1996 in the morphology of the copulatory tube, accessory
piece, and the vaginal tube.

DISCUSSION

Two Thaparocleidus species (T. indicus and T. kao, new species) and one Mizelleus
species (M. siamensis, new species) were collected from W. artu in Thailand. The vaginal
opening of 7. indicus and T. kao, new species, from the Thai W. artu are situated at body
length slightly displaced to the left side and in the anterior half of the worm. The same is
observed for 7. indicus and T. sudhakari collected from W. attu of India (see Gussev, 1976).

To date, a total of 24 species of monogeneans from 13 genera have been recorded from
Indian W. arru (Table 3). The present two new species increases the number of species
described from Wallago artu to 26. Many of these species and genera have already been
synonymised although there are disputes about the validity of some of these synonymised
genera. Wallagotrema Tripathi, 1957 was i a of Silurodiscoides by
Gussev (1976) and of Mizelleus by Ventakanrasaiah & Kulkarni (1981). To resolve this.
issue, the type specimens of Wallagotrema species should be re-examined for the morphology
of their seminal vesicle(s). The seminal vesicle of Sil iscoides (a junior subjecti
synonym of Thaparocleidus: see Lim, 1996) is blind and sac-like; whilst in Mizelleus there
are two seminal vesicles of the dactylogyrid type.

The existence of some genera (Table 3) could be due to misidentifications of the
monogeneans or of the host species. Hamatopeduncularia and Neocalceostoma are thus far
found on only the ariids (Kearn & Whittington, 1994; Lim, 1995, 1996: Lim, 1996).
Heteronchocleidus are usually parasites of anabantoids (see Lim, 1986): and Dactylogyrus
are monogeneans of cyprinids, with a few exceptions (Gussev, 1976; Lim, 1987). So far,
there is only one valid species of Dactylogyrus from a cat D. cranoglanis Gus 1966 ~
collected from catfish from China (Gussev. 1976). Uracleidus ramalingami Pandey & Mehta,
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Specics

Synonyms

References

Silurodiscoides Gussev, 1976:
S. dayali Pandey & Agarwal.
1988
S. sudhakari Gussev. 1976

Thaparocleidus Jain, 1952

7. dayali (Pandey & Agarwal.

1988) Lim, 1996
T. sudhakari (Gussev. 1976)
im,

Gussev, 1976: Lim, 1996
Pandey & Agarwal, 1988
Lim, 1996

Gussev, 1976

Lim. 1996

Thaparocleidus Jain, 1952:
7. jaini Agrawal, 1981
7. guptai Pandey & Mehta,
1986

T. kao new species

T. saharanpurensis Pandey &
Agrawal, 1990

T. sharmae Lim, 1996

7. sohani Pandey & Mehta,
1986

T. surendrai Pandey &
Agrawal, 1990

7. wallagonius Jain, 1952

T. yogendrai Agrawal, 1981

Silurodiscoides Gussev. 1976

Wallagotrema indicus Singh
Singh & Sharma, 1992

S. wallagonius (Jain, 1952)
Gussev, 1976

Thaparocleidus isostylus
Kulkarni, 1969

Parancylodiscoides
wallagonius Dubey, (Jain,
1952) Dubey, Gupta &
Agarwal, 1992

Gussev, 1976: Lim, 1996
Agrawal, 1981
Pandey & Mehta, 1986

present data
Pandey & Agrawal, 1990.

Singh & Sharma, 1992

Lim,

Pandey & Mehta, 1986
Pandey & Agrawal, 1990

Jain, 1952b

Gussev, 1976; Lim, 1996
Kulkarni, 1969b; Gussev, 1976

Gupta & Agarwal, 1992

Agrawal, 1981

Wallagotrema Tripathi, 1959:

W. longicirrus Tripathi,
1959

W. chauhani Agrawal &
Pandey, 1981

Silurodiscoides Gussev, 1976

Thaparocleidus Jain, 1952

S. longicirrus (Tripathi,
1959) Gussev, 1976

T. longicirrus (Tripathi.
1959) Lim, 1996

T. chauhani (Agrawal &
Pandey. 1981)
Lim, 1996

Gussev, 1976
see Lim, 1996
Tripathi, 1959
Gussev. 1976
Lim, 1996

Agrawal & Pandey, 1981
Lim, 1996

Urocleidus Mueller, 1934:
U. ramalingami Pandey &
Mehta, 1986

Pandey & Mehta, 1986

Parancylodiscoides Achmerow,
1964:

P. gussevi Dubey, Gupta
& Agarwal, 1992

Thaparocleidus Jain, 1952

Silurodiscoides Gussev, 1976
T. gussevi (Dubey, Gupta &
Agarwal, 1992) Lim, 1996

Achmerow, 1964

Lim, 1996

Gussev, 1976: Lim, 1996
Dubey, Gupta & Agarwal, 1992
Lim, 1996

1986, should also be re-examined since the presence of Urocleidus (a monogenean of North
American fishes) is unlikely on an old world catfish. There should be a concerted effort by
Indian scientists to resolve the identities of the monogeneans found on Indian W. attu. Until
this is done, it is not possible to ascertain the actual number of species and genera of
monogeneans found on the W. artu. It is probable that there are only two genera, Mizelleus
and Thaparocleidus, on W. artu in India as in Thailand.
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Appendix 3.9

Monogeneans of Clariid Fishes in Thailand

Theerawoot Lerssutthichawal and L.H.S. Lim

la Campus, R la Institute of Technology (RIT)
Nakornsithammarat 880110, Thailand

Institute of Postgraduate Studies and Research, University of Malaya
Kuala Lumpur 59100, Malaysia

ABSTRACT

Monogeneans of fish in the family Clariidae of Thailand were investigated. Seven speciesof clariid
fishes were ination from vari of Thailand. Five of the seven
were wild species, while Clarias gariepinus and a Clarias hybrid (crossbred between C. gariepinus
and C. macrocephalus) were cultured. Nine species of monogeneans from 2 genera were found. The
genera were Quadriacanthus Papemna, 1961 (2 species) and Bychowskyella Achmerow, 1952 (7
species). Quadriacanthus kobiensis HaKy, 1968 was found on C. macrocephalus, C. batrachus and
C. cataractus. Quadriacanthus bagrae Paperna, 1979 was found on C. gariepinus and the Clarias
hybrid. Bychowskyella tchangi Gussev, 1976 was found on C. macrocephalus and C. batrachus. Six
new species of Bychowskyella were found on C. batrachus (1 species), C. meladerma (2 species)

Diseases in Asian Aquaculture II

and C. nieuhofii (3 species).

INTRODUCTION

Monogeneans of fish normally occur on the gills
and skin (Bychowsky 1957). In cases of heavy
infestation, they have been proved to be the cause
of fish death, especially for fry by both wound
infliction and dary bacterial i i
(Tonguthai ef al. 1993). To date, many species of

o S h

fish have been found in Southeast Asia (Chinabut
and Lim 1991;1993; HaKy 1968; Lim 1987; Lim and
Furtado 1983). However, there are only a few papers
concerning the monogeneans of Thai fishes
(Chinabut and Lim 1991, 1993). Monogenean
species in the Oriental Region have been reported
from Clarias batrachus, C. macrocephalus (Gussev
1976; Ha Ky 1968; Lim and Furtado 1983), C.
teysmanni (Lim 1991) and C. lazera (Molnar and
Mossalam 1985; Paperna 1961). Thus far, there is
no information on monogeneans of clariids in
Thailand.

In this study, fish of the family Clariidae from
Thailand were examined for monogeneans because
they are economically important. Smith (1945)
recorded 2 genera with 7 species belonging to the
family Clariidae in Thailand: Clarias Scopoli (5
species) and Prophagorus Smith, (2 species).

MATERIALS AND METHODS

Seven clariid species, Clarias batrachus
(Linnaeus, 1758), C. macrocephalus (Gunther,
1864), C. nieuhofii (Val., in Cuv. and Val., 1840),
C. meladerma (Bleeker 1847), C. cataractus
(Fowler, 1939), C. gariepinus (Burchell, 1822)
and Clarias hybrid (crossbred between C.
gariepinus and C. macrocephalus) were
collected from various parts of Thailand and
examined for monogeneans. Gills were removed
after the fish were killed by severing the spinal
cord. Monogeneans were dislodged using a
bent needle, picked up with a fine pipette, and
dropped onto a glass slide. The specimens were
covered with a coverglass, the corners of which
were sealed with nail enamel to prevent the
mount from shifting. Ammonium picrate-
glycerine was used as a fixative by capillary
induction under the coverglass to fix and clear
the specimens. All edges of the coverglass
were then sealed after excess fixative had dried.
The specimens were studied under the phase
contrast microscope. Illustrations were made
with the aid of a camera lucida.

RESULTS AND DISCUSSION
Nine species of monogeneans

Prophagorus is now idered a junior
of Clarias.

(Gyrodactylus species not included) were
')

T. Lerssutthichawal and L.H.S. Lim. 1997. Monogeneans of Clariid Fishes in Thailand. /n T.W. Flegel
and I.H. MacRae (eds.), Diseases in Asian Aquaculture lil. Fish Health Scction, Asian Fisheries Society,

Manila.
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