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Abstract

Notozotheciunjanauachensiq. sp. is described from the gills of naturally-infected tambaqui,
Colossoma macropomyrfrom the Brazilian Amazon. This new species is characterized by pos-
sessing a ventral anchor that has an evenly curved, elongate shaft and a short point; a ventral anchor
that is larger than dorsal anchor; a dorsal anchor with a shaft that is strongly bent proximally but
distally straight; a copulatory organ that forms nearly a complete ring, the distal extremity of which
has a feather-shaped extension and the accessory piece has a hook-shaped subterminal flap originat-
ing from the distal rodNotozotheciunjanauachensis. sp. was also found parasitiziGg macro-
pomumfrom fishculture ponds in Southeast of Brazil.

Key words: Amazon Basin, BrazilColossoma macropomyrdactylogyridae, fishculture, Mono-
genoideaNotozothecium janauachensissp., Serrasalminae

Introduction

The serrasalmine characidplossoma macropomu@uvier (1818), is a common species
endemic to the Orinoco and the Amazon Basins. Over the past three decades, this species
has become increasingly prevalent in Latin American fishculture and because of its suc-
cess there, it is also currently being considered for use by several Asian countries, such as
the People’s Republic of China and Thailand (Hernandez et al., 1992, Aradjo-Lima &
Goulding, 1997).
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Three monogenoidean species have been described and/or reported from th€ gills of
macropomumAnacanthorus spathulatw&itsky, Thatcher & Kayton, 1979 (Anacanthori-
nae) from Lago Janauacd, Amazon, Brazil, and also fRiaractus brachypomus
(Cuvier,1818) (= ©lossoma bideni Kritsky et al.,1979) Anacanthorus penilabiatus
Boeger, Husak & Martins, 1995 (Anacanthorinae) fieiaractus mesopotamicusolm-
berg, 1887, and reported on tambaqui from cultured ponds in the State of Ceara by Pam-
plona-Basilioet al (2001); and.inguadactyloides brinkmanrnihatcher & Kritsky 1983
(Linguadactyloidinae) collected from hosts from Lago Janauaca (Thatcher & Kritsky,
1983).

Prieto (1989) illustrated a species of Ancyrocephalinae €omacropomuncultured
in Cuba and provided a brief description of its anchors and Martins & Romero (1996)
reported an undescribed ancyrocephaline f@énmacropomunfrom fish farms in Brazil
and noticed that their specimens were very similar to those reported by Prieto (1989) based
on haptoral morphology. Belmonth-Jegu (1996) reported and presented a short description
of Notozotheciunsp. fromC. macropomunn Lago Janauaca, Rio Solimbes, AM, Brazil;
Lago Camacari, Rio Solimdes, near Itacoatiara, AM, Brazil; and Lago Grande, llha da
Marchantaria, Rio Solimbes, Manaus, AM, Brazil. Fisateal. (2003) reportedNotozoth-
eciumsp. from the gills oC. macropomumbut these authors did not provide any formal
description or illustrations of their material. In the present paper we report a new species of
Dactylogyridae from the gills of native and cultu@dmacropomum

Materials and methods

Hosts were collected by seine from Lago Janauacd, Rio Solimbes, Manaus, State of Ama-
zonas, Brazil (1994-1995) and from experimental ponds of the Centro de Aquicultura,
Universidade Estadual Paulista, Jaboticabal, State of Sao Paulo, Brazil (1992). Methods of
host collection and parasite study are as described by Kritslay, 1986, 1996) and
Thatcher (1992). In most cases, the measurements represent straight-line distances
between extreme points of each structure and are expressed as the mean followed in paren-
theses by the range and number of specimens measured. The length of the copulatory
organ was obtained using a Minerva curvimeter from camera lucida drawings. The mea-
surements of the accessory piece are those of the length of the distal rod. Numbering (dis-
tribution) and nomenclature of haptoral hook pairs follows that recommended by Mizelle
(1936). Type andouchersspecimens were deposited in the helminthological collections

of the Instituto Nacional de Pesquisas da Amazdnia (INPA), Manaus, Amazonas, Brazil;
Museu de Zoologia Universidade de Sao Paulo (MZUSP), Sao Paulo, Brazil; and Colecdo
Helmintolégica do Instituto Oswaldo Cruz (CHIOC), Rio de Janeiro, Brazil, as indicated

in the respective description.
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Dactylogyridae Bychowsky, 1933
Notozotheciumanauachensis. sp.
(Figs. 1-15)

Synonym Notozotheciunsp. (of Belmont-Jégu, 1996).

Type-host Colossoma macropomug@uvier, 1818), Characidae, Serrasalminae.

FIGURE 1. Notozotheciunanauachensis. sp. 1. Composite illustration of adult, ventral view of
specimen from the natural habitat. Scale bam%0
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FIGURES 2-13.Notozotheciunjanauachensis1. sp. 2. Copulatory complex, ventral view. 3.
Copulatory complex, dorsal view. 4. Vagina and seminal receptacle, lateral view, right side. 5.
Dorsal anchor. 6. Ventral anchor. 7. Dorsal bar. 8. Hook pair 1. 9. Hook pair 4. 10. Hook pair 5.
11. Hook pair 6. 12. Hook pair 7. 13. Ventral bar. Scale bam20

Site: Gills.

Type-locality: Lago Janauaca — Rio Solim&es, Amazonas, Brazil, 3°25'S, 60°17'W,
1994-1995.

Other records: Centro de Aquicultura, Universidade Estadual Paulista, Jaboticabal,
State of Sdo Paulo, Brazil, 21°16'S, 48°19'W (1992).

Specimens depositedHolotype, INPA 208; 5 paratypes, INPA 209a—e; 4 vouchers
MZUSP 5934 a—d; 6 vouchers INPA 447 a—f; 7 vouchers CHIOC 36393 a—qg.

Etymology: The specific name is derived from the type locality, Lago Janauaca.

Comparative measurementsTable 1.
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TABLE 1. Comparative measurements (in micrometersNotozothecium janauachensis sp.

from C. macropomunfrom natural habitats (Amazon basin) and experimental ponds

Natural habitats N Experimental ponds N

Body

Length 330 (241-443) 25 185 (150-235) 17

Width 111 (99-142) 18 73 (55-100) 17
Haptor

Length 60 (52-68) 1 46 (43-59) 16

Width 92 (72-104) 10 71 (62-85) 16
Pharynx

Diameter 26 (22-31) 20 16 (12-18) 17
Copulatory organ

Length 74 (62-84) 32 _ _

Ring diameter 18 (16-22) 9 20 (15-23) 17
Accessory piece

Length 22-23 9 _ _
Dorsal anchor

Length 25 (24-28) 18 28 (24-31) 10

Base width 11 (10-13) 12 8 (7-10) 5
Ventral anchor
Length 54 (50-58) 21 68 (63-74) 16
Base width 19 (16-22) 26 20 (18-21) 18
Bar length
Ventral 54 (48-64) 24 64 (55-73) 18
Dorsal 34 (30-38) 15 35 (27-39) 10
Hook lengths
Pairs 1, 2 17 (16-20) 24 17 (16-18) 22
Pairs 3, 4 22 (21-24) 23 21(20-23) 12
Pair 5 20 (18-20) 19 20(18-21) 7
Pair 6 21 (20-23) 12 22(21-25) 1
Pair 7 26 (22-28) 20 27 (25-32) 4

Description: (based on 6 adult specimen®ody fusiform, greatest width near

midlength. Tegument with annulations throughout trunk and pedu@ephalic lobes

ZOOTAXA

moderately developed. Posterior eyes larger than anterior eyes, slightly farther apart than
anterior pair; eyes granules elongate; accessory granules absent or few in cephalic and
anterior trunk regions. Pharynx spherical to subovate. Peduncle broad. Haptor subhexago-
nal. Ventral anchor larger than dorsal anchor, robust, roots well developed, heavily trun-
cate superficial root, elongate and evenly curved shaft, short point. Dorsal anchor with
elongated superficial root, slightly depressed deep root, slender shaft, short point. Ventral
bar robust, with short digitiform anteromedial process, enlarged terminations. Dorsal bar
delicate, broadly U-shaped, with enlarged terminations. Hook with truncate erect thumb,
delicate point, expanded shank; proximal subunit of shank variable in length; FH loop
extending to union of shank subunits Copulatory organ comprising a coil of about one
ring; base cone-shaped with sclerotized margin; distal extremity with a long lateral exten-
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sion pointed, feather-shaped. Articulation process of accessory piece short, wide, uniting
with proximal end of distal rod; distal rod slightly sigmoid; broadly hook-shaped subter-
minal flap, serving as guide for male copulatory organ. Testis subovate; seminal vesicle
sigmoid; prostatic reservoirs large, pyriform. Germarium subovate; vagina lightly sclero-
tized, a delicate tube opening on the dextrodorsal surface of the trunk; seminal receptacle
pyriform; vitellaria limited to trunk, absent in regions of reproductive organs. Oviduct,
ootype and uterus not observed.

14 : B 1 5

FIGURES 14-15. Scanning electron micrographs Nbtozothecium janauachensis sp. 14.
Specimen showing the tegument with scaled annulations. 15. Specimen showing the dorsal vaginal
aperture (V). Scale bars 5.

Discussion

We include this new species NotozotheciunBoeger & Kritsky, 1988 based on the posi-
tion of the vaginal aperturéNotozothecium janauachensis sp. is distinguished from
other congeneric species by lack of the terminal flabellate plate in the distal rod of the
accessory piece (consistent with the amended diagnosis of Ketsidy 1996). Seven
Notozotheciunspp. are described by Boeger & Kritsky (1988) and Krittigl (1996) all
as parasites of serrasalmine fishes. The new species resdobbesthecium robustum
Kritsky, Boeger & Jégu, 1996, by having a ventral anchor with an elongated shaft and a
short point. It differs fromN. robustumby possessing a dorsal anchor with the shaft
strongly bent proximally and distally straight (curved shaft, moderately long polt in
robustun), and the male copulatory organ forms a coil of about one ring (a coil of less than
one ring, appearing J-shaped\nrobusturm

Species oNotozotheciunare widespread within the serrasalmine hosts (Krigslal,
1996). They occur oAcnodon normaniosline, 1951Myleus setigeMller & Trosche)
1844 (aM. pacuin Kritsky et al., 1996),Myleus rhomboidaligCuvier, 1818) Mylesinus
paraschomburgkidégu, Santos & Ferreira, 198%ristobrycon sp., Pristobrycon striola-
tus (Steindachner, 1908Pristobrycon eigenmaniiNorman, 1929)Pygocentrus nattereri
Kner, 1858 Serrasalmus elongatuéner, 1858 Serrasalmus gouldindgtink & Machado-
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Allison, 1991, Serrasalmus manuekernandez-Yépez & Ramirez, 1963errasalmus ZOOTAXA
rhombeus (Linnaeus, 1766)Serrasalmus maculatugner, 1858 (S. spilopleurain
Kritsky et al., 1996) Serrasalmus altispiniMerck, Jégu & Santos, 2001Serrasalmus
sp.2in Kritsky et al., 1996) andSerrasalmussp. (2n=58). The occurrence bf. jan-
auachensisn. sp. inC. macropomuntreinforces the Kritskyet al (1996) hypothesis
wherebyNotozotheciunis a relatively old genus, with its origin dating back to very early
serrasalmine lineages, following the recent hypothesis on serrasalmine phylogeny (Porto
et al.,1991; Ortiet al.,1996, 2000; Jégu, 2004).

There are morphometric differences between specimems gdnauachensis. sp.
from natural-infected fish and specimens from captive fish in the size of the worms and in
the size of their anchordlotozothecium janauachensis sp. from natural environments
are relatively larger, but have smaller ventral anchors than worms from cultivated hosts
(Table 1). Such differences may be consequences of the influence of the different physico-
chemical conditions between the biotopes of the hosts. Mo (1991) suggested that the vari-
ations of haptoral hard parts @fyrodactylus salarisalmberg, 1957 on rainbow trout in a
fish farm seems to be subject to morphological adaptation.

The species illustrated by Prieto (1989) morphologically resenhbl@nauachensis
n. sp. However, the specimens collected by Prieto (1989) and Martins & Romero (1996)
were not available for comparative analysis with janauachensislllustrations and
description ofNotozotheciunsp. presented by Belmont-Jegu (1996) correspombto-
zothecium janauachengis sp. described in this paper.
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