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Summary:

The examin lion of gill p rosiles Irom Pongosius krempfi Robeil5 &
Vid hoyonon, 1991; P kunyi Pouyaud el 01., 1999;
P mekongensi5 Gusliono el 01., in press on P. sobohensis
Gusfiono e 01., in press ISiluriformes, Pongosiidoel in Soulheasl
Asio reveoled the resence 01 six s ecies 01 Monogenea, 011
belonging la the genus Th porocleidus Join, 1952 IMonogeneo,
A cylodlscoididoel os delin y Lim 119961 ond Lim el 01.
120011 One os be n revi usly descllbed Ir vielnomensis
Poriselle el al, 20021, live ore considered os new species:
1. humerus n. sp. nd r cuIter n. sp. on P. kunyil; 1. mehurus
n. sp. nd r ol/eroides n. sp. a P sabahensÎs; nd 1. phuongi
n. sp. on the lour sludie h sI pe ie The 1011er one, due 10
slighl morphometrÎc dillerences lin ed la geogr phicol origin of
hosls, is described sade up of three sutrspecies: T. phuorJgi
phuongi n. sutrs " T. phuongl mal ysiensis n, sutrsp and
T phuon~i indonesiensis n. sub-sp.

KEY WORDS: Mono eneo Ancylodisco,didae, ThofXlrocle,dus culler n. sp,
T,i,o,oaroc!eidus culleroides Il sp., Thoporocleidus IlUmerus n. sp ,
n, fXlrocieidus mehulUS n. s ,ThoporocJeidus phuongi n. sp 1ThofXlrodeidus
phuong, phuongl n. ~ub-sp., Thoporoc!eldvs phu gi moiaysiensis n. sub-sp.,
ThofXlrocleidus phuongl mdonesiens,s n ~ub-sp.), Ireshwoler ish, Silullior es,
P ngosii oe, Pongos,us rempli, Po gosivs unyil Pongosius mekongensis,
Pongosiu$ sobohensis, Sou Eosi Asi

INTRODUCTION

W ithin the framework of an European Com
mission project on the biO-diV.ersity and cul
ture of Southeasc Asian catfishes, the gills of

pangasiid fishes (Siluriformes, Pangasiidae) were exa
mined for monogeneans, This fourch paper (see Pari
selle et al., 2001a, 2001b and 2002) presents the des
criptions of five new species of Tbaparocleidus )ain,
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['examen des porosites br nchi ux de Pan 51US ,rempri Roberts
& Vidlh l'onon, 199 J, P kunyi! Pouyaud el al., 1999,
P. me angensis Gus!i no el 01 , sous presse et P, so henSÎs
Gus/i no e aL, sous press (Siluriformes, Pangasiidaelo révélé la
présence d six espèces de Ai\onogeneo appor enon/ lou/es ou
geme h oracle'dus jain, 1952 (An iodiscoidinaellel que
défini por Llm (' 9961 e Um e 01. (200 1). Une a été
précédemme 1 décrite (f. vieln rnensis Poriselle et aL, 200 l,
cin sanl considérées comme nouvelles l humerus n. sp. el
l cuiter n. sp. sur P kun il , T. mehurus n. sp el T. cuiterai s
n, sp. sur P. 5abohensi5 el T. phuongi n. sp. sur les quo re
espéces hôles '/udiées Cel e derniere, du fait de /égeres
différences marphomélriques liées à l'ongl e géogrophique des
hôles, es! décrile sous 10 forme de tlois sous-especes : T. phuongi
phuongi n. sub-sp., T phuongi molaysiensis n. sub-sp. et
T. phuongi indanesiensis n. sub-sp.

MOTS CLÉS: /\I1onogeneo, Ano,Aodlscoldido ,Tho rocle,dus cul 1 Il sp ..
Thoporocleidus culleroides n sp, Th pOloclei us humerus n. sp,
Th porocleid s mehunus , p Thoporocleidus phuongi n. 5.0. (rh rocleidu

huongi phuoo i n. sub-sp, Thaporocle1du.s phuon al siensis n su sp..
Th KJfoclel uS phuong' lfl oresiensis n sub-sp l, poissons 'eau douce,
Silunlormes, Pongosù ce, P ng051US <remp l, P ngos,u5 uny'I P ng 51U5
me' ongensis, Pong SiU5 sa heosis, Asie du Sud Est.

1952 (Monogenea, AncyJodiscoididae) found on four
Pangasius species (P. krempfi Roberts & VidthaY,ll1on,
1991; Pangasius kU17yit Pouyaucl et al., 1999; P. mekon
gensis Gustiano et al., in press and P. sahahensis Gus
tiano et a!., in press), These fish species ,vere collecced
in Indonesia (Bomeo anel Sumatra Islands), Malaysia
(Borneo Island) and Vietnam (Mekong Delta) :md
have not been previously examined for parasites. The
monogeneans from the other pangasiiel species will be
described elsewhere.
To date a [Ocal of 17 species of Tbaparocleidus have
been c1escribecl from ten Pangasius species CPangasius
bocourti Sauvage, 1880; P djambal Bleeker, 1846;
P gigas Chevey, 1930 P. humeralis Roberts, 1989;
P. hypophthalmus (Sauvage, 1878); P. kinabatcmga
nensis Roberts & Vidthayanon, 1991; P lithostoma
Roberts, 1989; P nieuwenhuisii (Popta, 1904); P. pan
gasius (H.amilton, 1822) and P rheophilus Pouyauel et
al., 2000) from India, Bangladesh, Indonesia, Malaysia,
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Thailand and Vietnam (see Tripathi, 1957; Lim, 1990;
Pariselle et al., 2001a, 2001b and 2002).

MATERIALS AND METHODS

F
ish were bought in fish markets or directly from
fishermen in Indonesia (Kalimantan region, part
of Borneo Island and Sumatra Island), Malaysia

(Sabah states, north part of Borneo Island) and Viet
nam. Fish were caught in the rivers using hook and
line or from aquaculture facilities. The fish were dis
sected as soon as possible, and the left branchial
arches were frozen in liquid nitrogen, until examina
tion. To verify the specifie identity of host fishes, the
carcasses were numbered, fixed and preserved in for-

malin. In the laboratory, the gills were thawed and the
monogeneans were detached from the gill using a
strong water current. The worms were then trans
ferred individually on a slide with a mounted needle,
directly into a drop of ammonium picrate-glycerine
(mixture described by Malmberg (957)). The prepa
ration was then covered with a round coyer slip and
sealed with Glyceel (GURR-BDH Chemicals Ltd.). From
these preparations, drawings were made of the scle
rotised pieces of the haptor and of the copulatory com
plex using a camera lucida. Measurements, made with
a digitiser, in micrometers are presented as the mean
± standard deviation followed by the range in paren
theses, are those proposed by Gussev (962) (Fig. 1).
The method of numbering of the haptoral pieces is that
adopted at ICOPA IV (Euzet & Prost, 1981). Termino-

Fig. 1. - Measurements used in this study
C ~ cuneus: L ~ length; 1 ~ largest width; e
= extension length.
DB = dorsal transverse bar: x = total length;
w = width in the middle.
DG ~ dorsal gripus: a, b. c, d and e = stan
dard measurements.
MA = male apparatus: Pe ~ total length of
the penis; Ap = length of the accessory
piece; He = length of the heel.
U ~ total length of the uncinuli.
VB ~ ventral transverse bar: x ~ length of
one branch; w = largest width.
VG = ventral gripus: a, b, c, d and e = stan
dard measurements; Land 1 = length and
width of gripus aperture.
Vg ~ vagina: L ~ totallength; 1 ~ maximum
width.
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Fig. 2. - TbClpCll'Ocieidlis bllnlems n. SI'.
C ; cuncu,;; DI3 ; clol,,,1 rransverse bar: Dl; ~ uors:li gripus: ,"fA;
male appararlls; VB ; \'cnrr:li rransverse' h:lr: VG ~ venrral gripus:
Vg = \:Ii'in~I: U ; uncinuli B8r ; 30 pm.

Material studied: 30 individuals fixed and mounted in
ammonium picrate-glycerine solution.
Type-material: holotype deposited at the Muséum
National d'Histoire '\laturelle (Paris): It-C;HG Tg 191 Para
types deposited at the Muséum National d'Histoire
Naturelle (Paris) 45HG Tg 192; The Natural History
Museum (London); n° 2002.3.7.3.

Measurements are given in Tahle 1. Dorsal gripus with
blade bend at distal third and poorly develored guard.
Large cuneus with short extension. early str3ight dorsal
transverse bar. Ventral gripus with marked aperture
and poody developed guard. Thin V-shapee! ventral
transverse bar with rounded extrernities. Large and
straight penis (same diameter along entire Jength) with
poorly developed basal bulb, ending in a crown of digi
rations, well developcd heel. Long, slightly cllIved acces
sory riece linked ta the basal bulb of the penis by a
short stalk. Short, slightly cllIved, sclerotised vagina.

Commems

This new species is easily distinguished from all pre
viously described ThClparocleidus spp from Pal1gasius

(fg
MA

DESCRIPTIONS

THAPAROCLEIDUS HUiVIERUS N. SP. (Fig. 2, Table 1)

Type-host: Pangasius /wnyit Pouyaud et al., 1999.
Site: gills.
Type-Iocality: Mahakam River at Samarinda (East Kali
mantan province, Borneo Island, Indonesia).
Other locality: also found on the same host in the Musi
River at Palembang (South Sumatra province, Sumatra
Island, Indonesia).

RESULTS

logies used are those of Pariselle & Euzet (995) and
N'Douba et al. (999).
Principal component analysl's (PCA) were clone on the
measurements of the hard parts only (genitalia and
haptor), the total length, width at Jevel of the penis and
the pharynx diameter are omitted, because these mea
surements are too dependent on the variable quantity
of ammonium picrate-glycerine used to make the slie!es
(see for example the wide range of these measurements
for subspecies of T phuongi n. sp. while measurements
of hard parts are homogeneous in Table ID.

S
ix monogenean species were recore!ed in Sou
theast Asia from Pangasius krempji Roberts & Vid
thayanon, 1991; P. kUl1yit Pouyaud et al., 1999;

P. mekongensis Gustiano et al., in press and P. saha
hensis Gustiano et al., in press (Siluriformes, Panga
siidae). One has been previously described (see "Dis
cussion" below) on Pangasius hocourti Sauvage, 1880
(T vietnamensis Pariselle et al., 2002) and was found
also on P. mekongensis, five are considered new (see
descriptions below), their anatomy (soft and hard
parts) complies with that of Thaparoc/eidus jain, 1952
(Monogenea, Ancylodiscoididae) as defined by Lim
(1996) and Lim et al. (2001): Ancylodiscoididae. Three
pairs of head glands. Two pairs of eye-spots. Haptor
slightly separated from body. Haptoral sclerites include
two pairs of anchors, with patches on dorsal anchor;
two connecting bars, with dorsal single and ventral bar
single or paired; and seven pairs of marginal hooks.
Ovary antero-ventraJ to testis; uterine pore ventral
near copulatory organ. Dextral vaginal opening scle
rotisee! or non-sclerotised. Vas deferens arising from
anterior region of testis, crossing to left, looping intes
tinal caecum to ventral side, ascending, forming blind
saccular seminal vesicle; ductus ejaculatorius leaving
seminal vesicle entering proximal part of copulatory
organ. Parasites of freshwater catfishes of Eurasia and
Southeast Asia.
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Species T. bumerus 1: meburus T. cuUel' T. cuUeroides
~

Measurements .\1e:tn Sr D. Min Max tV!ean Sr D. Min Max Ml';tn St. D. Min ~1ax Mean St. D. Min Max -:r:
Total length 7800 1218 5262 10498 526.7 656 4181 6625 80'17 1197 5525 1088.6 +\73 725 .~55.1 6296 ~

Width at level of penis 1368 153 105.2 163.7 864 158 54.9 1158 1659 278 1169 213,2 815 150 558 121.3 ~

Phalynx diameter 57.7 78 411 753 34.5 5.7 25.9 502 680 -:- .. 1 53.1 87.7 355 59 23.0 48.7 t'"""
;:1>

Coplliatory tube total lengrh <17.3 37 404 537 53.6 1.5 51.6 564 668 2.8 624 766 14.9 1.3 41.8 476 s:
Heel 75 10 56 9.3 79 06 6.8 94 119 17 97 16.7 86 10 68 lU ::lJ

rr:
AccessolY piece loral length 555 50 478 657 537 23 <19.3 5l:l.5 396 3.2 3'17 469 253 13 228 284 :>0

-l
Vagina rotai lengrh 167 15 138 193 86 1.0 64 109 ?'"
Vagina width 3.8 04 31 45 40 06 26 5.5
Uncinllii II total length 160 13 12.2 19.2 157 09 11.8 17.5 148 09 129 167 129 0.8 10.9 144
Other lIncinllli IOral lenglh 12.5 1.4 85 15.0 12.7 09 86 147 138 1.4 97 169 121 09 92 143
Dorsal transverse bar length 461 19 425 496 347 09 332 36.9 511 2.7 456 562 351 1.0 327 368

~
Dorsal transverse bar width 6.9 06 58 77 4.2 05 31 55 58 06 45 7.2 37 04 26 4.8

(1)- ClIneus lengrh 277 1.5 24.3 324 22.2 1.0 20.1 24.1 196 13 172 22.7 130 U 10.5 153
3 ClInellS extension lengrh 106 18 6.7 13.9 68 1.2 3.9 9.5 136 27 58 185 96 17 5.9 134a ClInells maximum width 81 06 67 93 60 0.4 52 6.9 67 0.8 39 8.0 42 0.5 2.6 5.0~.

Dorsal griplls a 678 39 609 756 52.5 14 494 55.5 61.0 2.2 561 661 44.0 13 41.6 474
Dorsal griplls b 564 2.8 509 62.2 437 1.3 409 467 486 1.9 45.4 523 353 12 32.8 380
Dorsal griplls c 1.6 04 1.0 2.5 1.3 0.3 05 2.0 14 03 0.8 29 1.0 0.2 05 14
Dorsal gripus d 15.1 1.5 123 18.0 108 0.8 9.1 125 152 1.0 13.1 172 107 09 9.2 12.9
Dorsal gripu5 e 334 20 274 37.0 261 1.0 24.1 29.0 328 1.5 299 36.4 238 09 21.9 255
One branch of ventral bar lengrh 349 13 323 38.2 27.4 09 255 29.5 +1.1 1.9 393 19.0 373 17 330 409
Ventral bar widrh 4.4 05 37 5.4 3.0 0.3 26 36 1.1 03 3.4 1.9 28 04 2.0 38
Ventral grip1l5 a 31.3 13 289 34.5 274 06 256 291 292 Il 26.4 31.5 225 06 20.9 239
Ventral griplls b 27.3 1.2 253 30.4 252 07 23.6 268 240 Il 21.4 263 188 07 17.4 21.2
Ventral griplls C 1.5 04 08 23 19 0.3 1.3 29 14 06 05 40 1.2 0.4 05 23
Ventral grip1l5 d 10.8 09 85 12.8 96 06 8.3 11.0 94 09 67 113 67 0.9 5.1 99
Venu'al griplls e 199 1.0 177 22.3 150 0.7 134 16.5 182 0.7 162 19.1:l 149 06 139 1l:l.1
Ventral gripu5 apenllre lengrh 4.0 06 2.8 53 37 05 26 5.0 50 05 35 61 4.'1 06 30 64
Ventral grip1l5 apel1l1re width 17 04 06 26 Il 04 0.4 24 23 03 1.4 32 1.9 04 13 28

-0
Il>

~. Table r. - Measurements From T. humems n. sp.; T. mebul7.ls n. sp.; T. cu/1er n. sp. and T. cu/lel'Oides n. sr.
ft
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hosts in having a straight and large penis ending with
a crown of digitations.
Thaparocleidus humerus n. sp. is named for the shape
of the copulatory tube which resembles the human
hllmerus bone.

Type-material: holotype deposited at the IVIuséum
National d'Histoire Naturelle (Paris} 46HG Tg 193. Para
types deposited at the Muséum National d'Histoire
Naturelle (Paris} 46HG Tg 194; The Natural Hist01Y
Museum (London): nO 2002.3.7.4.

THAPAROCLEIDUS MEHURUS N. sr. (Fig. 3, Table 1)

Fig. 3. - lbaparocleidus mefJurus n. sp.
C = clinells; DB ~ dorsal rransverse bar; DG ~ dorsal gripus; MA =

male appararus; YB ~ venrral rransverse bar; YG = venrral gripus;
Yg = vagina; U = lIncinlili. Bar - 30 }.lm.

Type-host: Pangasius sabahensis Gustiano et al., in
press.
Site: gills.
Type-Iocality: Kinabatangan River (Sabah State, Borneo
Island, J'vIalaysia).
Material studied: 30 individuals fixed and mounted in
ammonium picrate-glycerine solution.

The morphology of hard parts is identical to T hume
rus n. sp. except for the penis which presents a distal
third with a reduced diameter and a thin velum-like
expansion, and for the sclerotised vagina which is
shorter. Measurements are given in Table 1.

Comments

This new species is distinguishecl from T humC?rus n. sp.
by the shape of the penis (see upper) and by the mean
length (no overlapping of the ranges) of: the vagina (8.6
vs. 16.7 pm), the dorsal and ventral transverse bars C34.7
vs. 46.1 j.lm; 27.4 vs. 34.9 pm), the cuneus (22.2 vs.
27.7 IJm), the dorsal gripus total length "a" (52.5 vs.
67.8 pm).
Thaparocleidus mehurus n. sp. is named by an ana
gram of the name of the related species T humerus
n. sp.

J'vleasurements are given in Table 1. Dorsal gripus with
blade bend at distal third and poorly developed guard.
Large cuneus with medium extension. Slightly curved
dorsal transverse bar. Ventral gripus with well marked
aperture and poorJy developed guard. Thin and long
ventral transverse bar with rollnded extremities. Hea
vily sclerotised penis folded back, with large and weIl
deve/oped heel. A complex accessory piece in two
parts: the first one is straight, heavily sclerotised and
Jinked by a very short stalk ta the basal bulb of the
penis, the second one is flared and slightly sclerotised.
Non-sclerotised vagina.

Commenrs

This new species is distingllishable from others Tha
parocleidus species described on Pangasius hosts

THAPAROCLEIDUS CULTER N. SP. (Fig. 4, Table I)

Type-host: Pcmgasiu5 kllnyit Pouyaud et al., 1999.
Site: gills.
Type-locality: Mahakam River at Samarinda (East Kali
mantan province, Borneo Island, Indonesia).
Other locality: also found on the same host in the Musi
River at Palembang (South Sumatra province, Sumatra
Island, Indonesia).
Material studiecl: 30 individuals Fixee! and mounted in
ammonium picrate-glycerine solution.
Type-material: holotype deposited at the Muséum
National d'Histoire Naturelle (Paris} 43HG Tg 187. Para
types deposited at the Muséum National d'Histoire
Naturelle (Paris} 43HG Tg 188; The Natural HistOIY
Museum (London} n° 2002.3.7.1.~Vg

MA

Parasire, 2002, 9, 315-324
Mémoire 1-----------------319---.....



PARISELLE A., LIN! L.H.s. & LAivJBFRT A.

Fig. 4. - Thaparoc!eidl/s culler n. sp.
C ~ clInells; DB = ciors,1I transverse bar; DG = dorsal gripus; MA ~

male appararus; YB ~ ventral transverse bar; YG = ventral griplls;
U = uncinuli. Bar = :l0 pm.

mainly by the shape of the penis (short, heavily scle
rotisecJ and folcJecJ back), ancJ of the accessory piece.
Thaparocleidus cuiter n. sp. is named for the shape of
the accessory piece which resemble a knife blade
(cuIter (Latin) = knife).

Tl-lAPAROCLEIDUS CULTEROlDES N. SI'.

(Fig. 5, Table I)

Type-host: Pangasius sahahensis Gustiano et a/., in
press.
Site gills.

Type-locality; Kinabatangan River (Sabah Srate, Borneo
Island, Malaysia).
Material srudied: 30 individuals fixed and mounted in
ammonium picrare-glycerine solution.

Fig. ~. - nwpol'OC!eidlls cl/lleraides n. sp.
C = clIn(:us; DB ~ dorsal transvc:r:<e hClr: DG = dur.,:! 1 gripus: NI
male apparatus; VU = ventral transverse' bar: VG = ventral gripus:
U = uncinuli. Bar ~ 30 pm.

Type-material: holotype depositecl at the Muséum
National d'Histoire "Jaturelle (Paris): 44HG Tg 189. Para
types deposired at the Muséum National c1'Histoire
Naturelle (Paris): 44HG Tg 190; The Natural HistolY
Museum (London): n° 2002.3.7.2.

The morphology of hard parts is similar to T cuiter
n. sp except for the accessolY piece linked to the penis
which second part is straight (us. narecJ) and weil (us.

slightly) sclerotised. Measurements are given in Table 1.

Comments

This new species is distinguishable from T cu/le,.
n. sp., on top of the accl:ssory picce morrhology (see
above), by the mean Jength (no overlapring of the
ranges) of: the penis (44.9 L's. 66.8 pm), the accessory
pien: (25.6 L's. 39.6 pm), the dorsal transverse bar (35.1
us. 51.1 pm), the cuneus 03.1 l's. 19.6 pm), the dorsal
and ventral gripus torallengths "a" (44 us. 61 pm; 22.5
us. 292 pm).
Tbaparoc/eidus cu/teroides n. sr. is namecl bec3use it
is morphologically closely relatecJ to T culier n. sp.

320-- Mémoire
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T plJllollgi n. sp., describecJ herein, was recorded From
ail the fish species studied in this paper. The parasitic
populations (accorcJing to the host species, therefore
to the locations) shows similar hard parts morpholo
gies, but we notecJ some little cJifferences in their mea
surements (except for those coming From P. mekon
gensis and P krempJl, both From Vietnam). These
clifferences are highlightecJ in by a PCA performed on
ail the hard parts measurements (see Fig. 7), but seems
to us not sufficient (overlap of measurement ranges)
to describe more than sub-species (see below).

TJ-JAPAROCLEIDUS PJ-JUONCI PHUONCI N. SUB-sr.
(Fig. 6, Table II)

Type-host: PallgClsius mekongensis Gustiano et al., in
press.
Site: gills.
Type-locality: Mekong Delta (Vietnam).
Aiso found on Pmzgasius krempfi Roberts & Vidthaya
non, 1991 at the same location.
IvIaterial stucliecJ: 60 individuals fixed and mounted in
Malmberg solution (30 From P mekongensis, 30 from
P krempfi).
Type-material: holotype deposited at the Muséum
National cl'Histoire Naturelle (Paris} 49HG Tg 199. Para-

ut!

Fig. 6. - Thaparocleidlfs phuongi n. sp.
C = clinells; DB ~ dorsal transverse bar; DG ~ c10rsal griplls; i'vlA ~

male app,u'atlls; VB = ventral transverse bar; VG ~ ventral griplls;
U ~ lIncinllli, Bar· :\0 pm.

~IONOGENEANS FROM PANGASIIDAE

types deposited at the Muséum National d'Histoire
Naturelle (Paris} 49 HG Tg 200; The J\atural History
Museum (London} n° 2002.3.7.7.

Dorsal gripus with blade bend at distal thircl and
poorly cJevelopeci guarcl. Large cuneus with bubbled
protuberance on convex side and velY short extension.
Slightly curved dorsal transverse bar. Ventral gripus
with small aperture ancl short guard. Thin V-shaped
ventral transverse bar. Curved anel short penis with
ovoicJ basal bulb anel medium heel, slightly curveel anel
short accessory piece with gutter-like depression,
linkeel to the basal bulb of the penis, non-sclerotised
vaginal. Measurements are given in Table II.

Comments

The morphology of ha rel parts is easily e1istinguishable
From a Il c1escribecl Thaparocleiclus From pangasiicJ host,
except From T. sahanensis Pariselle et al., 2001a From
Pangasius kinahatanganensis Roberts & Vidthayanon,
1991, from which it could be c1istinguished by the
length of the heel (2.8 vs. 7.5 pm), of the copulatory
tube (43.9 vs. 56.4 pm) and of the accessory piece (26.7
vs. 31.5 pm) (see Fig. 7 and Table II).

Thaparocleiclus phuonp,i phuongi n. sub-sp. is namecl
for Dr Phuong From the Can Tho University (Vietnam)
who provides the Pcmgasius mekongensis ancl P. krempji.
specimens From the Mekong Delta.

THAPAROCLEIDUS PJ-JUONCI INDONESIENSIS N. SUB-sr.

Type-host: Pangasius kunyit Pouyaud et al., 1999.
Site: gills.
Type-Iocality: Mahakam River at Samarinda (East Kali
mantan province, Borneo Islanel, Inclonesia).
Other locality: also founcl on the same host in the Musi
River at Palembang (South Sumatra province, Sumatra
Islanel, Inelonesia).
Material stucliecl: 30 incJividuals fixecl and mounted in
Malmberg solution.
Type-material: holotype depositeel at the Muséum
National d'Histoire Naturelle (Paris} 47HG Tg 195. Para
types deposited at the Muséum National d'Histoire
Naturelle (Paris} 47HG Tg 196; The Natural History
Museum (London): n° 2002.3.7.5.

Comments

This new subspecies is morphologically iclentical to the
previous one, it is e1istinguishable From T. sahanensis
by the length of the heel C3 vs. 7.5 pm), of the dorsal
transverse bar (67.8 vs. 56.3 pm) and of the cuneus
(43.4 vs. 34.5 t-Im). Ali other measurements have a small
overlapping of the ranges, but the mean length of all
haptoral sclerotised parts are always greater and the
mean length of copulatOlY organs are always smaller.
There is not a simple character to c1istinguish this new
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Species T. sabanensis T. phuongi indonesiensis T. phuongi malaysiensis T. phuongi phuongi

I~
Measurements Mean Sr. D. Min Max Mean Sr. D. Min Max Mean Sr. D. Min M:1X Mean Sr. D. Min Max :r:

~.n

Toral Icngth 12885 151.7 J017.0 1-162.0 1110.0 2475 673.9 16069 9998 518.'1 5701 22322 873.2 2723 481.8 1521.7 Re
\XIidlh at level of penis 1650 373 1279 231.0 1847 255 110.'1 2206 1436 666 722 276.'1 1030 229 i9.'1 1534

~Pharynx diameter 935 98 792 107.1 832 145 549 114.2 781 32.5 178 151.9 572 7.9 425 no
Copulatory tube total length 56.4 38 522 61.8 516 34 45.5 601 529 33 47.0 60.1 439 2.4 399 509

tl:I
m

Hecl 75 1.9 46 94 3 06 1.- 39 27 0.4 1.7 35 2.8 06 1.8 3.9 ~
Accessory piece total lengtll 31.5 10 30.4 332 299 2.1 26.2 349 ,)l.3 18 273 352 267 14 24.1 303 I~
Uncinuli Il IOtal length 17.7 1.0 162 191 15.0 09 131 17.3 15.4 09 139 185 151 09 121 17.8
Other uncinuli rotai length 16.5 1.9 12.4 196 12.7 l.3 95 15-:- 129 1.2 95 155 123 1.0 98 146
Dorsal transverse bar Jength 563 1.6 539 580 67.8 38 614 760 550 33 462 587 571 2.6 51.4 635
Dorsal transverse bar wiutll 8S 0.7 ~.6 9.4 99 0.8 84 11.6 93 1.0 73 11.5 8.2 1.1 56 10.9

S
Cuneus lengrh 345 O.S 335 35.5 434 1.8 390 'IKù 31.3 24 26.1 .%3 364 23 299 41.0

(1). Cuneus extension length 29 1.3 1.5 56 27 1.2 1.2 '.1 39 1.4 1.6 9i 23 09 08 59
3 Cuneus maximum width 9.7 0.8 89 113 124 1.2 94 152 102 OS 76 12.0 96 08 79 115
Q. Dorsal gripus a 77.2 3.1 72.2 821 85.2 3.4 78.1 91.8 70.9 45 581 77.0 768 34 679 830
CD Dorsal gripus b 660 26 61.4 70.4 736 3.'1 668 81.3 606 4.0 49.1 665 666 3.2 5fLO 73.2

Dorsal gripus c 29 05 2.2 39 2.4 06 1.3 4.0 23 06 1.4 49 1.9 05 0.8 3.0
Dorsal gripus ct 155 1.1 143 17.5 186 15 157 21.7 159 11 13.4 178 164 14 128 198
Dorsal gripus e 34.0 10 323 359 397 37 31.7 'f:.2 324 25 26.2 378 295 23 235 348
One branch of ventral bar length 365 1.7 338 394 42.7 1.6 386 475 358 23 295 40.2 384 18 340 423
Ventral bar maximum width 45 06 40 56 49 0.4 4.1 61 43 05 33 54 4.6 05 33 56
Ventral gripus a 33.1 07 322 34i 353 1.4 31.9 380 31.4 1.4 289 33.5 31.5 1.1 281 347
Ventral gripus b 27.4 0.8 26.1 281 298 1.3 273 326 269 1.4 243 295 27.3 11 24.'1 300
Ventral gripus c 2.0 0.7 12 32 l.3 0.3 0.8 2.4 1.2 03 06 1.8 1.2 0.3 06 2.6
Ventral gripus d 97 07 85 10.8 11.0 0.8 93 12.8 92 09 70 108 91 08 6s 113
Ventral gripus e 189 10 176 20.8 209 10 190 22.9 190 1.0 160 205 19.0 06 177 205
Ventral gripus aperture length 37 05 28 43 46 07 25 63 4.1 07 2.4 52 4.2 08 28 64
Ventral gripus ap<:rture width 15 03 1.1 2.1 1.8 0.4 07 28 1.7 05 05 31 19 05 0.9 3'7

""'" Table II. - Measurements from T. sabanensis n. sp. (after Pariselle el al., 2001a); T. phuongi phuongi n. sub-sp., T phuon[ii indr!ll('siensis n. sub-sp. and T pbuongi malaysiensis n. sub-sp
~
~.
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0
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THAPAROCLEIDUS PRUONGI iVIALAYSIENSIS
N. SI'. N. SUB-SP.

DISCUSSION

that these subspecies are disçinct based on reliable c1ata
(specimen preparations ancl measurment clone by the
same person (the first author) using the same equip
ment (microscope, digitiser, etc)), we consider that
Tbaparocleidus phuongi malaysiensis n. subsp. is a
valid subspecies, namecl after the location (Malaysia).

CONCLUSION

TVietname11Sis was recovered from P. mekongen
sis only on specimens from cage culture, as

• indicated previously (see Pariselle et al., 2002):
"The presence of T vietnamensis n. sp. on four diffe
rent host species (P. hocourti, P. bypophthalmus, P. kU11
yi! Pouyaud et al., 2000 [syn. P. mekonp,ensisJ and
P. conchophilus Roberts & Vidthayanon, 1991) samplecl
in aquaculture facilities on the Mekong Delta, may be
the result of lateral transfer or of natural occurrence, as
ail these host species originate from this river."
T culter n. sp.! T culteroides n. sp., T huments n. sp.!
T mehurus n. sp., and the three subspecies of T phuongi
n. sp. are morphologically dosely relatecl and are
founcl on dosely related host species Cinitially P. mekon
gensis and P. sahahensis where recorded as popula
tions of P. kunyit new species described l')y Pouyaud
et al. (999)). This observation leacls us to think that
the evolution in these monogenean parasites is linkecl
ta that of the hosts: the isolation of host population
isolates the parasites, then both fish and Monogenea
have a genetic drift, ending in co-speciation, as revea
led by the morphological proximities of both hosts and
parasites.
The presence of T phuongi phuongi n. sub-sp., both
on P. krempfi and P. mekongensis, which are not do
sely related (see Pouyaucl et al., 2000 1), but living in
the same area (Mekong Delta) should be the result of
a lateral transfer probably from P. me/<.ongensis to
P. krempfi, as T pbuongi n. sp. is also c1escribecl in
other locations on host dosely reJated to P. mekon
gensis.

o

Axe l

-1-,

o

sub-species from T pbuongi phuongi. Knowing that
the PCA analysis shows dearly (Fig. 7) that these sub
species are distinct basecl on reliable data (specimen
preparations and measurment done by the same
person (the first author) using the same equipment
(microscope, digitiser, etc)), we consider that 777apa
rocleidus phuongi indonesiensis n. sub-sp. is a valid
subspecies, named after the location Ondonesia).

-1

Fig. 7. - PCA performecl on the ail the measurements of l'he harcl palts
of parasites From: A P. kllnyit CT phuongi indonesiensL, n. sub-spJ,
B P. sabahensis CT phuongi ma/aysiensis n. sub-sp.), C P. mekongensis
ancl P. krempfi From Vietnam (T phuongi phuongi n. sub-sp.l,
D P. kinabatanganensis From Sabah CT sabanensis).

Type-host: Pangasius sahahensis Gustiano et al., in
press.
Site: gills.
Type-Iocality: Kinabatangan River (Sabah State, Borneo
Island, Malaysia).
Material studied: 30 individuals fixed and mounted in
Malmberg solution.
Type-material: holotype deposited at the Muséum
National d'Histoire Naturelle (Paris): 48HG Tg 197. Para
types deposited at the Muséum National d'Histoire
Naturelle (Paris): 48HG Tg 198; The Natural History
Museum (London): n° 2002.3.7.6.

Comments

This new subspecies is morphologically identical to the
previous ones, it is distinguishable from T sahanensis
by the length of the heel (2.7 vs. 7.5 t1m); from
T phuongi indonesiensis n. subsp. by the length (no
overlapping of the ranges) of the dorsal transverse bar
(55 vs. 67.8 pm), of the cuneus (31.3 vs. 43.4 pm), of
the dorsal gripus "a" and "b" (70.9 vs. 85.2 pm; 60.6
vs. 73.6 pm). There is not a simple character to dis
tinguish this new sub-species from T phuongi phuongi.
Knowing that the PCA analysis shows dearly (Fig. 7)

T he occurrence of host switching had both been
invoked for natural ancient parasite transfer (see
Choudhury & Dick, 1998; Carney & Dick, 2000)

as it was probably the case for T phuongi phuongi,
and reported or experienced for recent man-macle
introductions in the wild or in artificial conditions (e.g.
in aquaculture) (Silan et al., 1985; Bauer, 1991; Poj
manska & Chabros, 1993; Ernst & \X!hittington, 2001)

1 In this paper P. kllnyil is inclicatecl as sp]

Parasite, 2002, 9, 315-324
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as it may be the case for T vietnamensis. In the latter
case, the high susceptibily of hosts to new tranferred
parasites is often highlited as a potential danger, and
should therefore be taken into account for the deve
loppement of Pangasiid aquaculture.
The present five new species bring the number of ma
parocleidus species described on 14 species of pan
gasiids CP. bocaurti, P. djambal, P. gigas, P. bltmeralis,
P. bypopbtbalmlts, P. kinahatanga71ensis, P. krempfi,
P. kunyit, P. Iitbostoma, P. meko71gensis, P. nieuwen
bltisii, P. pcmgasius, P. rbeopbilus and P. sahabensis)
to 22.
The diversity of monogenean species on the 15 stu
died host species is always variable from zero to six.
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