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Abstract

Monogenoids are ectoparasites that have a simple one-host lifecycle, high species diversity, and a relatively high host
specificity. During studies on the helminth fauna of fishes from the Jurua River, in Acre State, Brazil, a new species of the
monotypic genus Unibarra Suriano & Incorvaia, 1995 was found parasitizing Oxydoras niger Valenciennes, 1821. Unibarra
Jjuruaensis n. sp. is allocated in the genus based on the presence of a single haptoral bar, marginal hooks similar in shape
and size, gonads partially overlapping, and a conspicuous filament which connects the base of the male copulatory organ
with the accessory piece. The new species differs from the only species of the genus by the smaller size of the body and of
the structures, by the morphology of copulatory complex, with an accessory piece thinner than that of U. paranoplatensis
Suriano & Incorvaia, 1995 and by the presence of two eyespots. The type species, U. paranoplatensis, is referred in a new
host, Pimelodus blochii Valenciennes, 1840, with new morphological data. A table of measurements of the new species and
previous and the present reports of U. paranoplatensis is presented.
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Introduction

Members of the class Monogenoidea Bychowsky, 1937 are
obligate ectoparasites of marine, brackish and freshwater
fishes, amphibians, and chelonians that have a direct lifecy-
cle, high species diversity, and a relatively high host-spec-
ificity, making them suitable markers to study biodiversity
and speciation in groups of closely related [1, 2]. The direct
life cycles of monogenoideans allow them to rapidly multi-
ply in lentic and eutrophized environments such as aquacul-
ture, where intensive levels of infections can cause consider-
able pathogenicity often having a harmful impact on their
hosts’ health, provoking economic losses [2—5].
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Among Platyhelminthes, the Monogenoidea represents
a diverse group, comprehending about 560 known spe-
cies in Brazil being that approximately 400 of them were
described from Brazilian hosts [6], mainly in freshwater
fishes. According to Reis [7], there are 6,025 freshwater
fish species in South America, and this high regional bio-
diversity leads us to wait for high diversity of parasites in
these hosts. In this context are included the neotropical cat-
fishes from the order Siluriformes that are known to harbor
arich and diverse fauna of gill monogenoideans [8—10]. The
Neotropical ichthyofauna is dominated by fishes from the
orders Characiformes, Siluriformes, and Gymnotiformes,
which constitute about 77% of the species. Siluriformes is a
large and diverse order of fishes, with 1700 of the 3000 valid
species found in America, mostly in the Neotropical Region
[8, 11, 12]. Catfishes have huge economic value are greatly
appreciated by aquarists and many species, especially large
pimelodids and doradids, are used for local consumption
[12, 13]. Most of them are omnivores, nocturnal, and depend
mainly on senses other than sight, being preadapted for life
in caves, aquifers, and deep river channels [13].

Oxydoras niger Valenciennes, 1821 (Siluriformes: Dora-
didae) commonly called “cuiucuiu” in Brazil, is a South
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American endemic species, distributed in the basins of Ama-
zonas River, Araguaia-Tocantins, and Prata. The species is
considered the largest Doradidae in Amazon, is sought after
for its large size, reaching up to 1.2 m long and 20 kg in
weight and for its good meat that looks like salmon in color.
The species is omnivorous, feeding on insects’ larvae and
other aquatic invertebrates, including shrimps and molluscs,
in the debris on the river bottom and it reproduces at the
beginning of the rainy season [14, 15].

Pimelodus blochii Valenciennes, 1840 is a siluriform
endemic fish from the Neotropical Region, which occurs in
the Amazon, Paran4, Orinoco, and Guiana basins [16, 17].
The species is gregarious, living in groups, commonly found
under logs in the benthic environments. They feed on fruits,
thus helping to scatter several plant seeds, on small fishes
and insects, suggesting a large trophic adaptation [18], but
may also act as a detritivore [16]. Probably migrate upstream
during reproduction. The female lays an average of 50,000
eggs which are fertilized externally [19]. The food diversity
of P. blochii associated with its greater use in filleting, indi-
cates a great potential for commercial exploitation as food
for the riverside population [20].

The only monogenoid genus reported from O. niger is
Cosmetocleithrum Kritsky, Thatcher &Boeger, 1986, with six
species described from this host species, Cosmetocleithrum
confusus Kritsky, Thatcher & Boeger, 1986, Cosmeto-
cleithrum gussevi Kritsky, Thatcher & Boeger, 1986, Cos-
metocleithrum parvum Kritsky, Thatcher & Boeger, 1986,
Cosmetocleithrum rarum Kritsky, Thatcher & Boeger, 1986,
Cosmetocleithrum sobrinus Kritsky, Thatcher & Boeger,
1986 all from Brazil and more recently Cosmetocleithrum
gigas Morey, Cachique & Babilonia, 2019 was described
from this host from Peru [21, 22]. Monogenoid parasites
from P. blochii were reported by Negreiros et al. [23, 24]
collected from Acre, namely Ameloblastella amazonica
Negreiros, Tavares-Dias & Pereira, 2019, Demidospermus
leptosynophallus Kritsky & Gutiérrez, 1998, Demidosper-
mus peruvianus Mendoza-Palermo & Scholz, 2011, Demi-
dospermus striatus Mendoza-Palermo & Scholz, 2011, and
the gyrodactylid Scleroductus yuncensi Jara & Cone, 1989.

During studies on the helminth fauna of fishes from
the Jurua River, in Acre State, Brazil, a new species of the
monotypic genus Unibarra was found parasitizing O. niger,
in addition of U. paranaplatensis found parasitizing P.
blochii. The monogenoid species are described and original
drawings are presented herein.

Materials and Methods
Between June and July 2019, seven O. niger (standard length

31-40 cm; total weight 531-736 g) and eight P. blochii
(standard length 14-20 cm; total weight 106—136 g) were
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captured with gill nets and hook and line from Jurua River,
Acre, Brazil (7°40'34.1"S, 72°39'39.5"W). The gills were
removed and placed in vials containing hot water (~65°C)
that were shaken. Absolute ethanol was added to reach a
concentration of 70%. Monogenoids were picked from the
sediment and gill arches in the laboratory with the aid of a
stereoscopic microscope. Some specimens were mounted
unstained in Hoyer’s medium for study of the sclerotized
parts and others were stained with Gomori’s trichrome and
mounted in Canada balsam [25]. Photomicrographs were
taken with a digital camera Sony coupled at Axioskop light
microscope. All measurements are in micrometers, and the
range is followed by the mean in parentheses and the number
of specimens measured when more than two. Dimensions of
organs and other structures represent the greatest distance;
lengths of curved or bent structures (bar and accessory
piece) represent the straight line distances between extreme
ends. Measurements of haptoral parts follow Freitas et al.
[26]. Numbering of hook pairs follows Mizelle [27]. Holo-
type and paratypes are deposited in the helminthological
collection of Instituto Oswaldo Cruz (CHIOC) (Fig. 1).

Results

Unibarra juruaensis sp. n. (Figs. 2a—g, 4a,c.e)

Host: Oxydoras niger.

Site: gills.

Type-locality: Jurua River, Acre, Brazil (7°40'34.1"S,
72°39'39.5"W).

Parasitological indexes: Total number of hosts: 5; number
of infected hosts: 2; total number of parasites: 7.

Deposited specimens: Holotype CHIOC 39953 a; para-
types CHIOC 39953 b—f, 39954.

Etymology: The specific name refers to the type and the
locality of the parasite, Jurua River.

Description: (based on 7 specimens). Body fusiform,
comprising cephalic region, trunk, peduncle and haptor,
650-1000 (811; n="7) long by 200-400 (278; n="7) wide.
Tegument smooth. Cephalic region presenting cephalic
lobes poorly developed and three pairs of head organs. Eye-
spots 2, accessory granules not observed. Pharynx muscular,
glandular, spherical, 52 by 50, esophagus short, bifurcating
into intestinal caeca. Intestinal caeca confluent posteriorly,
lacking diverticula. Peduncle short, presenting the same
width of body. Haptor wider than body, 130-300 (215; n=6)
by 300-800 (429; n=6). Ventral bar long, delicate, broadly
V-shaped, with posteromedial process directed posteriorly,
97-137 (121; n=06) long by 3-7 (5; n=6) wide, without
the medial projection and 10-22 (15; n=35) considering the
projection. Anchors dissimilar in shape and size, covered by
a sclerotized cap in anterior portion. Ventral anchor with rec-
tangular-shaped superficial root, rounded deep root, evenly
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Fig.1 Map of Jurua River showing the collection point, Acre, Brazil, in the municipality of Cruzeiro do Sul, Acre State

curved shaft and long point, passing from the level of tip of
superficial root, 78-84 (79; n=7) long, 35-45 (42; n=17)
base; dorsal anchor with well-developed roots, elongated
superficial root, rounded deep root, short and curved shaft,
long point, extending level of tip of superficial root, 3540
(38; n=10) long, 35-45 (39; n=10) base. Hooks similar
in shape, with protruding thumb and delicate point, dilated
shank, with a groove in the anterior third. FH loop % shank
length. Hooks: pair 1, 30-42 (36; n=10); pair 2, 30-42 (37,
n=12); pair 3, 31-40 (37; n=11), pair 4, 30-40 (35; n=38);
pair 5, 30-38 (35; n=10); pair 6, 30-40 (34; n=9); pair 7,
30-42 (35; n="17). Gonads inter-caecal, overlapping. Testes
dorsal to germarium, ovate, vas deferens running toward
anterior region, looping left intestinal caeca; seminal vesi-
cle a sigmoid dilation of vas deferens. Copulatory complex
comprising male copulatory organ (MCO) and accessory
piece. MCO a long slender tube, with slightly sclerotized
walls, tapering distally, slightly expanded base, 95-137
(125; n=17), accessory piece not articulated with MCO base,
distal rod, distal portion sheath-like, serving as a guide for
MCO, 125-162 (143; n=7)by 10-12 (11; n=4), with a fila-
ment attached on proximal portion, 30—40 (34; n=4). Ovary
long. Oviduct, ootype, and uterus not observed. Vaginal

aperture sinistral, in the middle region of the body ventral
surface, vaginal vestibule large, cup-shaped, strongly scle-
rotized, with ridges in posterior wall, with a veil surrounding
the anterior portion. Seminal receptacle not observed. Vitel-
laria scattered throughout the trunk, except in the region of
gonads, passing through the intestinal caeca.

Remarks: The new species is allocated in Unibarra based
on the following characters: the presence of a single haptoral
bar, marginal hooks similar in shape and size, gonads par-
tially overlapping, and a conspicuous filament in the proxi-
mal portion of the accessory piece. Unibarra juruaensis sp.
n. differs from the only species of the genus by the smaller
size of the body, by the well-defined roots and a more scle-
rotized cap in the anchors of the new species, by the mor-
phology of haptoral bar and the copulatory complex, with an
accessory piece thinner than that of U. paranoplatensis and
by the presence of two eyespots, feature that was considered
as absent in the original diagnosis of the genus.

Unibarra paranoplatensis Suriano & Incorvaia,
1995 (Figs. 3a—g, 4b.d.f)

Host: Pimelodus blochii Valenciennes, 1840 (Siluri-
formes, Pimelodidae), Jurua River, Acre State, Brazil (pre-
sent study).
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Fig.2 Unibarra juruanesis
sp.n. parasite from Oxydoras
niger from Jurua River, Acre
State, Brazil. a Total, ventral
view; b Copulatory complex,
ventral view; ¢ Vagina; d Hook;
e Ventral bar; f Dorsal anchor;
g Ventral anchor. Scale bars: a
300 pm; b 50 pm; ¢ 20 pm; d
20 pm; e-g 50 pm

Parasitological indexes: Total number of hosts: 8; number
of infected hosts: 3; total number of parasites: 11.

Type-host and locality: Zungaro zungaro (Humboldt,
1821) (Siluriformes, Pimelodidae); Parana River, Puerto
Italia, Province of Corrientes, Argentina [28]

Others hosts and localities: Pimelodus maculatus Lace-
péde, 1803 (Siluriformes, Pimelodidae); de La Plata River,
Buenos Aires Harbour, Argentina [28], Aguarunichthys
torosus Stewart, 1986 (Siluriformes, Pimelodidae), Santa
Clara, Iquitos, Peru [12], Sorubim lima (Bloch & Schneider,
1801) (Siluriformes, Pimelodidae); Acre River, Acre State,
Brazil [29].

Deposited specimens: Vouchers CHIOC 39955, 39956
a—d, 39957 a—c, 39958 a—c.

New data from 11 specimens newly collected: Body
1,030-1,730 (1,310; n=38) long by 240-380 (320; n=38)
wide. Cephalic margin broad; cephalic lobes moderately
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developed; three bilateral pairs of head organs; cephalic
glands indistinct. Two eyespots. Pharynx spherical; esopha-
gus short, bifurcating into two intestinal caeca; caeca con-
fluent posterior to gonads. Peduncle short, presenting the
same body width. Haptor subhexagonal, 165-245 (186;
n=4) long by 162-480 (355; n=14) wide. Ventral bar
V-shaped, 115-140 (125; n=10) long with posteromedial
projection, 10-21 (15; n=10) by 12-17 (14; n=10) wide
(without posteromedian process) and 20-30 (26; n=10)
(including the posteromedian process). Anchors dissimilar
in shape and size and covered by a thin sclerotized cap. Ven-
tral anchor 82-95 (88; n=20) long, 40—48 (44; n=20) base,
with inconspicuous roots, curved shaft and recurved point;
dorsal anchor 32-42 (38; n=20) long, 32-42 (37; n=20)
base with short superficial and deep roots, short shaft and
long point. Hooks: pair 1, 62-70 (64; n=13); pair 2, 50-80
(71; n=15); pair 3, 62-83 (69; n=13), pair 4, 50-77 (64;
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n=15); pair 5, 40-65 (59; n=13); pair 6, 50-67 (61; n=15);
pair 7, 59-80 (70; n=15), each with erected thumb, shank
dilated, FH loop well developed, 0.6 shank length. Copu-
latory complex comprising male copulatory organ (MCO)
and accessory piece. MCO 125-137 (131; n=10), a thin
and slender tube, with expanded base, presenting slightly
sclerotized walls; accessory piece 142—157 (153; n=10)
long by 12-22 (18; n=10), non-articulated to cirrus base,
rod-shaped. Vaginal pore medioventral, vaginal vestibule
large, cup-shaped, strongly sclerotized. Eggs 60-72 (68;
n=4)by55-62 (60; n=4). Gonads slightly overlapping,
inter-caecal; germarium ovate with irregular edges. Testis
post germarial, elongate to ovate. Vitellarium composed of
small follicles, dense, extending from pharyngeal level to
posterior to caeca (Fig. 3).

Remarks: The morphology and measurements (Table 1)
of the specimens collected from P. blochii agree with the
original description, with few differences. In the original
description of U. paranoplatensis, Suriano & Incorvaia [28]
stated that measurements of anchors were presented follow-
ing Beverley-Burton & Suriano [30], which have adopted
the scheme utilized by Soviet parasitologists (see [31]) but

Fig.3 Unibarra paranoplaten-
sis Suriano & Incorvaia, 1995
parasite from Pimelodus blochii.
a Total, ventral view; b Copula-
tory complex, ventral view; ¢
Vagina; d Hook; e Ventral bar; f
Dorsal anchor; g Ventral anchor.
Scale bars: a 300 pm, b 100 pm,
¢ 20 pm, d 20 pm, e-g 50 pm

modified as follows: (a) distance from tip of superficial root
to curve of blade; (b) distance from superficial root—deep
notch to curve of the blade; (c) length of deep root; (d)
length of superficial root; and (e) distance from tip of blade
to curve of blade and the scheme was followed by Negreiros
et al. [29]. Suriano & Incorvaia [28] and Negreiros et al.
[29] did not consider the item “c” of Beverley-Burton &
Suriano [30]. In Table 1, measurements of the new species
and of Unibarra paranoplatensis are presented, including
those following the scheme proposed by Beverley-Burton &
Suriano [30]. The vagina of Unibarra paranoplatensis was
described as non-sclerotized but Suriano & Incorvaia [28]
referred vaginal canal as strongly sclerotized.

Discussion

The genus Unibarra was proposed for Unibarra parano-
platensis Suriano & Incorvaia, 1995, which is characterized
mainly by presenting a single haptoral bar. This species was
originally described in Zungaro zungaro (Humboldt) (= Pau-
licea luetkeni Steindachner) and recorded in Pimelodus
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Table 1 Measurements of Unibarra spp. (in pm)

Unibarra juruaensis sp. n

Unibarra paranoplatensis
Suriano & Incorvaia, 1995
original description

Unibarra paranoplatensis
Suriano & Incorvaia, 1995
(Negreiros et al. 2018)

Unibarra paranoplatensis
Suriano & Incorvaia, 1995
(present study)

650-1000 (811)
200-400 (278)

Body length
Body width
Pharynx (diameter)

320-578 (560)
70-183 (175)

Haptor 130-300 (215) x 300-800
(429)

Ventral bar 97-137 (121) 108-113 (110)
Ventral bar width 3-7(5) 11-13 (12)

(without posterome-

dial process)
Ventral bar width 10-22 (15)

(with posteromedial

process)
posteromedial process 23-35(33)
Hook pairs 1-7 3042 (36) n=66 61-70 (65)

153-230 (215)
135-210 (208)

Male copulatory organ 95-137 (125)

Accessory piece 125-162 (143)x 10-12 (11)

Ventral anchor

a 78-105 (80)

b 35-90 (88)

c

d 14-25 (20)

e 30-37 (34)
Dorsal anchor

a 30-35 (32)

b 30-36 (35)

c

d 12 (11-13 (12)

e 34-57 (55)

Host Oxydoras niger Zungaro zungaro

1250-2900 (2500)

2070-2120 (2095)
307-371 (370)
124-144 (134)

1030-1730 (1310)
240-380 (320)

165-245 (186) x 162—480

(355)
164-167 (165) 140-115 (125)
12-17 (14)
20-30 (26)
23-25 (25) 12-22 (15)
60-74 (68) 40-83 (66) n=98

146-151 (149)
165-168 (167)

125-137 (145)
142-157 (153)x 12-22 (18)

82-92 (87)
30-34 (32) 75-87 (80)

25-47 (31)
11-14 (13) 37-60 (46)
33-34 (34)* 40-63 (52)
70-73 (71) 33-42 (38)
49-53 (52) 30-37 (35)

16-25 (20)
25-28 (26) 20-33 (29)
61-64 (63) * 22-35(29)
Sorubim lima Pimelodus blochii

*According to description of Negeiros et al. (2019), there is no correspondence of this measurement with the scheme provided by Beverley-
Burton & Suriano (1980). Negreiros et al. (2019) define as distance from tip of blade to curve of blade

maculatus Lacépede (= Pimelodus clarias maculatus) in
Argentina [28], in Pimelodus albicans Valenciennes [32]
also from Argentina and in Aguarunichthys torosus Stewart
in Peru [12]. The species was first recognized in Brazil by
Negreiros et al. [29] in Acre River basin parasitizing Soru-
bim lima Bloch & Schneider. Species of Unibarra are char-
acterized mainly by presenting a single haptoral bar (Fig. 4).
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In the present paper, specimens collected from Jurua River
presenting features of the previoulsy monotypic genus Uni-
barra were found and a new species is described from O.
niger, expanding to Doradidae the siluriform families para-
sitized by this monogenoid genus. Also, the presente report
of U. paranoplatensis in P. blochii confirms the host—parasite
specificity of Unibarra spp. to fishes belonging to Pimelodidae
and Doradidae.
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Fig.4 Light photomicrographs
of Unibarra spp. from Jurua
River, Acre State, Brazil (a,

¢, e) Unibarra juruanesis sp.

n. parasite from Oxydoras
niger: a Copulatory complex, ¢
Vagina, e. Haptor; (b, d, f) Uni-
barra paranoplatensis Suriano
& Incorvaia, 1995 parasite from
Pimelodus blochii: b Copula-
tory complex; d Vagina; f hap-
tor. Scale bars: a, b 50 um, ¢, d
30 pum, e, f 100 um
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