FOLIA PARASITOLOGICA 37: 225 230, 1000,

THE SYSTEMATICAL COMPOSITION OF THE FAMILY
HETERAXINIDAE AND OTHER ALLIED FAMILIES OF
MONOGENEA

Yu. L. MAMAEYV
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USSR

Abstract. This puper briefly presents a system of Heteraxinidae and other allied small monogenoan
fanmlies of suborder Microvcorylinoa Lebedey, 1972 with the indication of gpeeific composition of all
taxa and diagnoses of sowe taxa; new families Megamicrocotylidae, Paramonoxinidae and Mona-
xinoitlidae are proposed.

In a previous paper (Mamaev 1986), the systematical composition of the family
Microcotylidae was analysed. The present paper proccods and follows the same pat-
tern. (The reader is referred to the abovecited paper for introductory material, which
also applies to this paper.)

Heteraxinidae (Unnithan, 1057) Price, 1962

Mazocraeidea, Microcotylinea. Haptor greatly asymmetric, seldom unilateral
due to a reduetion of clamps on the opposite side. Clamps are microcotylid type but
with supplementary process trident or bident. Anchors froquently present and si-
tuated on the posterior end of haptor on the lappet. Buccal suckers usually aseptate.
Intestinal limbs unfused, with lateral branches. Testes numerous, postovarial.
Copulative apparatus is various. Ovary usually in form of interrogation mark. Vagina
dorsal (double or single) or absent. True seminal receptacle present, rarely absent.
Parasites of marine Perciformes (with few exceptions), mainly of Carangidac.

|. Heteraxininae Unnithan, 1957

Heteraxinidac with bilateral haptor on one side of which the clamps arc more
numerous and a little larger than on ths other. Clamp skeleton is usually symmetrie,
consisting (as in Microcotylidao) of 5 sclerites but with trident or, rarely, bident
processus medio-supplementarius. Anchors in adult absent, as a rule. Buccal suckers
asoptate. Genital atrium armed or unarmed, seldom inconspicuous. Vagina usually
mediodorsal, single but with two ducts; rarely there are two dorsolateral vaginae
or completely absent. Parasites of Perciformes, mainly of Carangidae.

1. Heteraxine Yuamaguti, 1938. Type (single) species: H. heterocarca (Goto, 1894)
Yamaguti, 1938 (syn. H. seriola (Ishii, 1936) Yamaguti, 1938). Redescription —
see Ogawa and Kgusa (1977).

2. Allencotyla Price, 1962. Type species: 4. meintoshi Price, 1962, Other species:
A. priceir Kritsky, Noble ol Moser, 1978.

3. Tripathiana Unuithan, 1971. Type (single) species: 7. minuta (Tripathi, 19569)
Unnithan, 1971 (syn. Heteraxine minuta Tripathi, 1959).

4. Heteraxinoides Yamuguli, 1963. Type species: H. triangularis (Goto, 1894)
Yamaguti, 1963. Other species: H. argiropsi Mamaev, 1977*;: H. atlanticus Gayevska-

* The species marked with nslerisks were studied on the basis of collection materials.

-
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ya ot Kovaljova, 1979% (syu. Cemocotyle trachuri Kovaljova, 1970); H. caprodontis
Yamaguti, 1968; I1. chinensis (Yamaguti, 1937) Price, 1962*: H. hargisi Price, 1962;
H. novaezealandiue Dillon et Hargis, 1965%: I1. oligoplitis (Meserve, 1938) Price
1962; H. regis Dillon ot Hargis, 1965; H. xanthophilis (Hargis, 1056) Yamaguti,
1963; H. vanthophilloides Price, 1962; H. 2hukovi Caballero et. Bravo-Hollis, 1964.
Specios inquirendaes: H. pseudosciaenat Gupta et Khullar, 1968; H. scorpis (Sandars,
1941) Price, 1962,

5. Karavolicola Price, 1962, Type (single) species: K. karavoli (Unnithan, 1957)
Price, 1962,

6. Lethrinaxine Mamaov, 1070, Type (single) species: L. parva Mamaey, 1970%,

7. Probursata Dravo-Hollis, 1984, Type (sivgle) species: P. veraecrucis Bravo-
Hollis, 1984, o

8. Zeuxapta Unnithan, 1957. Type (single) species: Z. seriolae (Meserve, 1938)
Price, 1962% (syn. dwine seriolae Meserve, 1938): Zeuxapta zyaivaginata Unnithan,
1957; Z. japounica Yuamaguti, 1963 (syvn. Aspinairium hahola Yamaguti, 1968).

11. Cemocotylinae rice, 1562

Heteraxinidae with bilateral haptor, with clamps asymmetrie, as a rule and symme-
tric, slighlty different in size and structure. Anchors usually present. Buecal suckors
aseptate. Genilal atrium has two lateral muscular pockets with hooks or spines (in
this case copulative organ is armed with some rows of short hooks), or has single
muscular atrial bulbus resembling the sucker (in this case copulative organ is armed
with stylet), or else genital atrium has not any muscular structures (in this case co-
pulative organ is armed with conical bunch of spines). Parasites od Carangidac.

1. Cemocotyle Sproston, 1946. Type species: C', carangis (MacCallum, 1913) Spros-
ton, 1946. Other species: C. boringuensis Price, 1962; C. noveboraceunsis Price, 1962;
C'. trachuri Dillon et Hargis, 1965,

2. Cemocotylella Price, 1962 (syn. Carangiamaia Unnithan, 1971, part.; Xwure-
liphilus Unnithan, 1971). Type speocies: C. elongata (Meserve, 1938) Price, 1962%
(syn. (. carangis Yamaguti, 1968; Xureliphilus elongata (Meserve, 1938) Unnithan
1971). Other species: €. orovivipara (Radha, 1975) Mamaev, 1988* (syn. Carangoides
ovovivtipara (Radha, 1975); €. papuensis Rohdo, 1979; C. sagae (Manter et Prince,
1963) Price, 1962 (syn. Cemocotyle sagae Manter et Prince, 1953: Carangiamale sagyae
(Manter et Prince, 1953) Unnithan, 1971).

3. Cemocotylelloides Romalingam, 1969. Type (single) species: . carangis Rama-
lingam, 1969,

4. Kannaphallus Unnithan, 1957. Type specics: K. virilis Unnithan, 1957*. Other
species: K. lnteriporis Mamaev, 1988%,

5. 'The new genus with single species from Carangoides pracustus (in press)*.
111, Gonoplasiinae Price, 1962

Heteraxinidae with bilateral asymmetric haptor, the skeleton of clamps is sym-
motrie, anchors present. Bueccal suckers septate. Genital atrium has large muscular
structure that is inversely trapeziform or inversely pyriform, with numerous various
spines. Vagina mediodorsal, sometimes with two groups of hollows behind it. I’ara-
sites of Carangidac.

1. Gonoplasius Sandars, 1944, Type (single) species: G, carangis Sandars, 1944*
(sym. . longirostri (Robinson, 1961) Price, 1962).

2. The new genus not previously described, from Curanx dentex, the Canary Tslands.
(We loarned of it from Thesis of Armas Hernandez (1987) and expect its publi-
cation with the genus description.)
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1V. Lintaxininae Price, 1902

Heteraxinidae with long bilateral subsymmetric haptor, the sides of which are
nearly equal but differ in number, shape and size of clamps. Anchors absent. Buccal
suckers asoptate. Copulative organ and genital atrium armed. Vagina mediodorsal.
(We retain this subfamily of Prico (1962) though it is no doubt artificial.)

1. Lintaxine Sproston, 1946. Type (single) species: L. cokeri (Linton, 1940) Spros-
ton, 1946 (form Ireshwaler lish dplodinotus, USA).

2. Bicotyle Tripathi, 1956 (syn. Dictydenteron Unnithan, 1971, part.) ([rom marine
fishes of genux Pampus). Type species: B. stromaiea Tripathi, 1956* (syn. B. vellavoli
Unnithan, 1961; B. dorabi Gupta et Krichna, 1979, in paper of Gupta and Krishna
(1979) the hosts are evidently confused, — cLpp. 45—48 and 49—52). Other spe-
cies: Ii. reticulata (Coto, 1894) Tripathi, 1956%. (Unnithan (1971) for lacking of
original material and leaning upon iraccurate deseription of Goto (1804) separated
this species in genus Diclydenleron.); B. perpolita Lebedev, 19G8**,

V. Monaxininae Unnithan, 1957

Heteraxinidae with unilateral haptor and, accordingly, with single row of clamps
(however the radiments of some clamps sometimes oceur on the other side). Anchors
absent in adult. Vagina present or abzent. Parasites of Carangidae.

1. Monaxine Unnithan, 1957. Type (single) species: M. formionis Unnithan, 1957*
(syn. M. bivaginalis Ramalingam, 1961) (Redeseription of the species — see Mamaev
1970). Species inguirendae: Monaxine belones Deo ot Karyakarte, 1981; M. caballeroi
Thapar, Krishna et Gupta, 1977; M. hargisi Thapar, Krishna et Gupta, 1977; M,
mizelle Thapar, Krishna ¢t Gupta, 1977; M. pseudosciaenee Thapar, Krishna et
Cupta, 1977, (In spite of very poor deseriptions of these species it ean be determined,
that none belongs to the genus Monarine.)

2. Leuresticola Price, 1962, Type fsingle) species: L. olsont Price, 1962. Sp. inq.:
L. dollfusi Thapar, Krishna et Gupta, 1977, poorly described, possibly bolongs to
another family.

3. Allomonaxine Yamaguti, 1065. Type (single) species: 4. carangoides Yamaguti,
1965.

M('.gami(!romtylidac Mamaev, fam. nov.

Microcotylinea with ribbonlike bedy and well-defined asymmetrie long haptor;
clamps closed, microcotylid type on the whole but considerably modified, three
different forms. Anchors absent. Buccal suckers aseptate. Genital atrium and copu-
lative organ armed. Large ventral vagina far displaced posteriory and situated next
to the ovary, behind its ripe end. Parasites of dorabs (Chirocentrus).

Megamicrocotyle Tripathi, 1956. Type species: M. chirocentrus Tripathi, 1956*
(syn. M. johnstoni Guptla et Kirshna, 1978; M. stunkardi Gupta et Krishna, 1978. —
For the latter a Pampus argenteus is erroneously registered as a host.). Other species:
M. microcolyla (Manter et Prince, 19563) Yamaguti, 1963%; M. unnithani Mamaev,
sp. nov.* (pro M. chirocenlrus sensu Unnithan, 1961, a genital atrium of this species
armed with a single large hook resembling to miner’s hack but not with 2—3 plates
in contrast to two other species).

Allopyragraphoridac Yanmaguti. 1963, cmend. (syn. Allomicrocotylidae Yamaguti,
1965)

** Another species of this genus, B. lucknowensis Agrawal et Sharma, 1990, is described in this
number of ¥Folia parasitologica.
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Microcotylinea with symmetric haptor, laterally flattened and ventrally directed,
with two rows ofsimilar massive clamps, the skeleton of which consists of 6 sclerites:
two pairs of lateral, medio-basale and large medio-supplementarium with aperture
or canal. Anchors present or absent. Bucecal suckers seplate. Copulative organ very
complicated or simple cirrus, armed or nnarmed. Vagina mediodorsal with highly
sclerotized chamber, Parasites of Carangidae and other Perciformes,

1. Allopyragraphorus Yamaguti, 1963 (syn. Helizarine Caballero et Bravo-Hollis,
1965; Hargisiella Unnithan, 1971). Type species: A. hippus (Hargis, 1956) Yamaguti,
1963 (syn. Pyragraphorus hippus Hargis, 1956; Hargisiclla hippus (Hargiz, 1956)
Unnithan, 1971). Other species: d. caballeroi (Zerecero, 1960) Yamaguti, 1963;
A. incomparabilis (MacCallun, 1017) Yamaguti, 1963 (syn. Hargisiella ineomparahilis
(MacCallum, 1917) Unnithan, 1971); 4. nemipteri (Mamaev ot Paruchin, 198))-
Mamaev, comb. nov*. (syn. Helivarine nemipteri Mamacv et Paruchin, 1981; A.
winteri (Caballero of Bravo-Hollis, 1965) Bravo-Hollis et Salgado-Maldonado, 1983*
(syn. Helivacine winleri Caballero et Bravo-Hollis, 1965).

2. Allomicrocotyla Yamaguti, 1965. T'ype (single) species: 4. onage Yamaguti,
1965%.

Pyragraphoridae Yamaguti, 1963

Microcotylinea with bilateral symmetric haptor, laterally flattend and ventrally
directed, with clamps of two forms: anterior, on both sides, a narrow pe:unculated
“fire-tongs-shaped clamp and on distal half of haptor a simple mierocotylid type
clamp. Anchors absent. Buccal suckers septate. Copulative organ — cirrus. Vagina
mediodorsal. Parasites of Carangidae.

Pyragraphorus Sproston, 1946, Type species: P. pyragraphorus (MacCallum et
MacCallum, 1913) Sproston, 1946. Other speeies: P. hollisae Buzet ot Ktari, 1970*.

Heteromicrocotylidae Unnitan, 1961, emend.

Microcotylinea with bilateral asymmetric haptor, on one side of which clamps
sescile, open, wide, and on the other pedunculated, closed, “fire-tongs"-shaped.
Anchors absent. Buceal suckers septate. Copulative organ — cirrus, Genilal atriaum
with complex arms and usually with atrial sucker (muscular cup, through which
cirrus pushes). Anterior to atrium the “accessory copulatory apparatus’**¥) is si-
tuated (muscular hole with some thin medial hooks and a pair of thick hollow lato-
ral hooks with glandulosus reservoirs). Vagina single, mediodorsal, vaginal duets
two. Parusites of Carangidae.

1. Heteromicrocotyla Yamaguti, 1953. Type species: I, carangis Yamaguti, 1953.
Other species: H. australiensis Rohde, 1977; H. indica Ramalingam, 1960*; H. po-
lyorchis Unnithan, 1961%; H. vayginispinae Unuithan, 1961* (syn. H. yamagutii Gupta
et Krishna, 1979): II. atriospinata Mamaev, 1988%: /1. paruchini Mamaev, 1988%;
and two new species in collection of Zoological Insitute of the USSR Academy of
Seiences, Leningrad (deseriptions in press)¥.

Sp. inq.: H. multispina Ali et Des, 1971.

2. Heteromicrocotyloides Rohde, 1977. Type (single) species: H. mirahilis Rohde,

1977*.

Monaxinoididae Manmaev, fam. nov.

Microcotylinea with simple clamps on unilateral haptor (on the other side there
is usually only one clamp), anchors present. Buccul suckers aseptate. Genital atrium

*#+ Terminology aftor Rohde (1977).
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~submedial, with long curved spines and muscular atrial <ucker at its bottom. Ante-
rior to atrium (not connected with it) is “accessory eopulatory apparatus™ — muscu-
Jar cup with sagittate hooks and a single large hollow hook, to which 1lm ducts of
glandulae go up. Vagina single, submediodorsal, with two v.n;.,nml duet~. Parasites
ol Carangilae. Type (xingle) genus Honarinoides Yamaguti, 1963 with single species
M. indica (Ramalingam, 1961) Yamaguti, 1963* (syn. Heleravine indica Ramalimgam,
1961: Monawcinoides lamivata Radha, 1973). The first description (Ramalingam
1961) is wrong and for that reason Yamaguti (1963) erroneously placed this genus
in Monaxininae.

This family i< urdoubtedly related to Heteromicrocotylidae (there are an atrial
sucker and “accessory copulatory apparatus”) but differs in unilateral haptor with
simplo uniform clamps, aseptate buceal suckers and single “glandulosu<™ hock in
“accessory copulatery apperatus™,

Rhinecotvhidae Lebedev, 1979

Microcotylinea with unilateral haptor on that, on two paddles, the clamps of two
different forms: simple on anterior paddle and ““firetongs”-shaped on posterior,
(The voung worms have anchors between paddles, losing in adults.) Ventral surface
of hasal part of haptor turned into multialveolar sucker. Buccal ~uckers septate.
Genital atrium has two muscular bulbs armed with <pines. Vagina and recepta-
culam scminiz absent. Parasites of Sphyraenidac.

Rhinecotyle Euzot ot Trilles, 1960. Type species: R. crepitacula Buzet et Trilles,
1960, Other species: R. deloyai Bravo-Hollis, 1981,

Paramonaxinidae Mamaev. fanm. nov.

Microcotylines with unilateral haptor on that, on two paddles, the simple uniform
damps ol mwrncnt\'hd type but with large sticklike scleritum medio-supplementa-
rium. There is a lappd with anchors between paddles of haptor, or it (in adults)
i« absent. Bueenl suckers septate. Genital atrium has iwo musenlar bulbs armed with
spinos. Ovary in form of an interrogation mark. The seminal recoptacle absent.
Vagina presont or absent. Parasites of Sphyraenidae and other Perciformes.

This family is undoubtedly related to Rhinecotylidae but less evolved (clamps
simple, a sucker on the haptor absent). Both of these families are similar in structure
of haptor to the unrelated family Axinidae.

1. Paramonaxine Bravo-Hollis, 1978, Type species: P. yamagutii Bravo-Hollis,
1978. Other species: P. argentea (Crane, 1972) Mamaev, comb. nov. (syn. Psecudo-
chenhanea argentea Crave, 1972; Heteraxine argentea (Crane, 1972) Crane, 1974).

2. Incisaxine Mamacy, 1970%. Type (single) species: I. dubia Mamaev, 1970.

CHCTEMATHUECKIH COCTAB CEMEHCTBA HETERANINIDAE J JIPYIAX
POJCTBEHIITLDIX CEMENCTE MONOTEHER

10, J1. Mamacwy

Pemone. 13 eTarhe KpaTio el caeresia aoHoreneii ceveiivrsa Heteraxinidae s apyiny
MEAEIN poeTBelnmX ey cemeiiets nojotpita Microcotvlinea Lebedev, 1972, ¢ yxazannem
BILIOBOID COCTARN RECN Tiie OLHOB, GHOTCH GIAUTICER [5LGE THR-OROB, B S CIHAIOTCH HOBLIC -
weitersa Megamicrocolylidae, Paramonaxinidae n Monaxinoididac.

REFERENCES
ARMAS HERNANDEZ F.. 1957: Contribneion Canario, Univer<idad de La Laguna, E«paia.
al conocimiento de monogenes  parasitos {Dis=.), 351 pp.

de peees marinos en aguns del Archipélago  GOTO K., 1804: Studies on the ectoparasitic

229



trematodes of Japan. J. Coll. Sei., Tokyo.
H: 1-—173.

GUPTA 5. .. KRRISHNA, 1979: Monogenetic
tremmbodes of fishes, On four new mono-
gractie trematodes of the family Hetera-
xinidae  Priec. 1962 from vsrime fishes
of Puri, Orissa. Inel. . Helog, 30: 42--56.

MAMAEV Yu T... 1870: Helminths of some
food fishe= of the Gulf of Tonkm. Gelminty
zhivolnykh  Yugo-Vostochnoy  Azii.  Tazd.
Nauka. Moscow. 127—190). (In Russian.)

== 198G: The taxonomical eomposition of the
fblllily h1i(‘r()(‘t!l.\"llllﬂ.l‘ Taschenberg., 1597
{Monogenca). Folin parasitol. 33: 199-—206,

OGAWA K.. BGUSA S.. 1477: Redeseription
of  Heteeaxine  hateroceren (Monogenea:
Heteraxinidae), Jap. I Parvasit, 26: 388—
- 300

PRICE K. W.. 1962: North American mono-
genelie trematodes, XT. 'he family Hote-
ruxinidne, J. Pavasit, 48: 402—115,

Recvived 21 September 1088

230

RAMALINGAM K., 1961: On a new speeies
of the genns Heterarine (Monogouca: Axi-
nidac) from the gills of Carane Laiia Cuv,
& Val. Ann. Mag. Nat. Hist., 37: 1. -

ROHDE K.. 1977: Habitat partilioning in
Monogrnea of marine fishes, Z, Parasitenkd,
53: 171 -182.

UNNITHAN R. V.. 1961: On the functional
morphology of & new faunn of Monogenea
of fishes from Trivandrum and environs.
Part 111 ll~teromicrocotylidac (Microco-
tyloidea). Ined. 0. Helm. 13: 112—145.

- 1971 Pallerns of secondary. growth and
a revision of the systematios in Mieroeot y-
loidlen and Gastrocotylidae (Monogenoidea).
Ree. Zool. Surv. India 6h: 17—K8.

YAMAGUTL 5., 1963: Monogenea and Aspido-
cotylea. Systemn Holminthum, 4. Tntersei.
Div. Wiley, New York: 699 pp.

Yu. L. M., Institute of Biology
and Pedology. Far East Branch
of USSRV Aeadomy of Sciences,
G90022, Viadivostok, 1S8R



