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Abstract

Two new digenean species are described from the intertidal blenny Scartichthys viridis (Valenciennes) (Blenniidae) collected
off the coasts of Chile. The digenean Monorchimacradena viridis n. sp. (Lecithasteridae: Macradenininae) differs from the
only known species described in the genus, M. acanthuri Nahhas and Cable 1964, in the presence of Driisenmagen in the caeca,
the location of the seminal vesicle between the testis and ovary (anterior to the testis in M. viridis n. sp.), and the pre-ovarian
vitellarium. Megasolena littoralis n. sp. (Haploporidae), which is also reported from Scartichthys gigas (Steindachner), differs
from the five valid species of Megasolena in that the post-caecal region (from the posterior edge of the caeca to the end of the
body) is larger in M. viridis n. sp., meaning that the caeca are shortest in this species. Also, M. littoralis n. sp. is distinguished,
from the other congeneric species, in a combination of characteristics, e.g., body length, suckers, pharynx, testes, hermaphro-
ditic sac and sucker-length ratio. Sequences of ITS2 rDNA were generated for specimens of both species from various locali-
ties, indicating that it was invariant within the species. This study describes species of Monorchimacradena and Megasolena

in Chilean waters, here reported for the first time off the Pacific Coast of South America.
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Introduction

The blenny Scartichthys viridis (Valenciennes) is an endemic
fish of the South American Pacific coasts, which lives between
the intertidal and subtidal zones (Williams, 1990). This fish
harbors at least 23 parasite species; 14 of them have been iden-
tified to generic level and nine to specific level (Mufloz and
Delorme 2011). Of these, four have recently been identified as
new species, comprising a copepod, a nematode, a monoge-
nean and a digenean (Mufioz 2010; Castro and Mufioz 2011;
Zietara et al. 2012; Diaz et al. 2016).

Six digenean taxa have been recorded in S. viridis:
Hemipera cribbi Diaz, Muiioz and George-Nascimento 2016,
Helicometrina cf. nimia, Monascus filiformis (Rudolphi,
1819), sp., Megasolena sp. Hemiuridae gen. sp. and Lecithas-
teridae gen. sp. (Diaz and George-Nascimento 2002; Flores

and George-Nascimento 2009; Diaz and Muioz 2010;
Muioz-Muga and Mufioz 2010; Mufioz and Delorme 2011;
Muiioz and Randhawa 2011). Two of these, Lecithasteridae
gen. sp. and Megasolena sp., are the most prevalent and abun-
dant digeneans in S. viridis (e.g., Flores and George-Nasci-
mento 2009; Mufioz-Muga and Muiioz 2010), but they still do
not have appropriate morphological descriptions. According
to its morphological features, the "Lecithasteridae gen. sp."
belongs to the subfamily Macradenininae, specifically to the
genus Monorchimacradena. The other digenean species was
initially identified as Lepidauchen sp. by Diaz and George-
Nascimento (2002) and Flores and George-Nascimento
(2009), but subsequently it has been recorded as Megasolena
sp., belonging to the family Haploporidae (Muiloz and De-
lorme 2011; Mufioz and Randhawa 2011). Therefore, we aim
to describe two species of digeneans (a lecithasterid and a hap-
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loporid) from the fish S. viridis collected from the intertidal
rocky zone of central Chile.

Materials and Methods

A sample set of 1,613 blenny Scartichthys viridis was col-
lected between 2014 and 2015 from the intertidal rocky zone
of central (33°S) and central-south (36°S) coasts of Chile.
Some fixed and stained digeneans from past sampling (2009-
2011) were also used. The fishes were caught from rocky
pools formed in the intertidal zone during low tide, by using
hand nets and an anaesthetic solution (0.1%, AQUI-S®, Bayer
S.A., Chile). The fishes were dissected and the gut was re-
moved and examined under a Leica M80 stereo microscope
(Leica Microsystems, Germany). Digeneans were washed in
saline and killed by pipetting them into nearly boiling saline.
Some specimens of digeneans were fixed in 5% formalin
prepared in a physiological solution for staining proce-
dures, and other specimens were fixed in 100% ethanol for
molecular analysis.

The digeneans were stained with haematoxylin, dehy-
drated in alcohol series from 70% to 100%, cleared in methyl
salicylate and mounted in Canada balsam. Digeneans were not
fixed under pressure and were just softly pressured when
mounting. Measurements and drawings were made with a
"camera lucida", attached to an Olympus BH-2 light micro-
scope (Olympus Corporation, USA), using a Digicad Plus
digitising tablet and Carl Zeiss KS100 v.3 software (Zeiss Ger-
many), adapted by Imaging Associates. The prevalence and
mean intensity of digeneans was calculated according to the
method of Bush et al. (1997). For the descriptions, all ranges
of measurements, followed by the mean in parentheses, are
expressed in micrometres (um).

Two specimens of Megasolena sp. were used for scanning
electron microscopy (SEM), specifically to observe the tegu-
mental spines. Specimens, initially fixed in 5% formalin, were
dehydrated through an ethanol series (70-100%), followed by
critical point drying in CO, using a Samdri-780A machine (Tou-
simis Research Corporation, Rockville, MD, USA), sputter-
coated with gold using an Ion JFC-1100 Sputter machine and
examined using a JEOL T-300 SEM (JEOL, Tokyo, Japan).

Molecular tools were applied to explore if specimens (four
of each species) collected from different localities and hosts
belong to the same species. Total genomic DNA from speci-
mens of both digenean species was extracted using universal
and rapid salt-extraction procedures (Aljanabi and Martinez
1997). Amplification of the ITS2 nuclear ribosomal DNA re-
gion was performed with the forward primers 3S (5’-GGT
ACC GGT GGA TCA CGT GGC TAG TG-3’ (Bowles et al.
1993), and the reverse primer ITS2.2 (5°CCT GGT TAG TTT
CTT TTC CTCCG C-3’) (Anderson and Barker, 1993). The
ITS2 region location in the sequence was determined using the
website Internal Transcribed Spacer 2 Ribosomal RNA Data
Base, which gave the exact start and end of the ITS2 region.

PCR amplification of ITS2 rDNA data was developed
using a Touchdown PCR (Don ef al. 1991) with the next pro-
tocol: initial denaturing at 95°C for 10 min, followed by touch-
down of 10 cycles of 95°C for 15s, 60—50°C for 30s and 72°C
for 45s, a second stage of 35 cycles of 95°C for 15s, 50°C for
30s and 72°C for 45s and a final extension phase of 72°C for
30 min (Pena et al. 2014). PCR products were visualized in
0.8% agarose gels and the final PCR products were purified
and sequenced using the service of Macrogen, South Korea.
Sequencher™ version 4.5 (GeneCodes Corp.) was used to
assemble and edit contiguous sequences. The start and end of
the ITS2 rDNA region was determined by reference to the
ITS2 database (Koetschan et al. 2012). The sequences were
aligned using CLUSTAL implemented within MEGA v. 5
(Tamura et al. 2011).

The sequences of the trematode species of this study were
compared with other members of the families, obtained from
the GenBank database (http://www.ncbi.nlm.nih.gov/gen-
bank/), such as Quadrifoliovarium pritchardae Yamaguti,
1965 and Quadrifoliovarium maceria Chambers and Cribb,
2006 (Lecithasteridae) (Chambers and Cribb 2006) and Sac-
cocoelium tensum Looss, 1902 and Haploporus benedenii
(Stossich, 1887) (Haploporidae) (Blasco-Costa et al. 2009).
The genetic distance matrices were computed with the total
number of mutations, and the divergences were calculated
among individuals by applying the ML model (Maximum
composite likelihood model) on MEGA V5.

Description

Family Lecithasteridae Odhner, 1905

Subfamily Macradenininae Skrjabin and Guschanskaya,
1954

Genus Monorchimacradena Nahhas and Cable, 1964
Monorchimacradena viridis n. sp. (Figs 1-6, Table I)

Based on 25 mounted mature specimens: Body elongated,
narrower in anterior and posterior regions, 1,115-2,372
(1,846) long and 280-573 (372) wide. Tegument thin and un-
armed. Oral sucker almost rounded 85—155 (123) long, 90—
158 (129) wide, subterminal at 23—65 (40) from anterior
extremity. Prepharynx absent. Pharynx rounded to oval, 84—
144 (110) long and 78—130 (104) wide. Oesophagus short,
37-75 (55) long. Intestinal bifurcation with wide lateral
chambers ["Driisenmagen" (Gibson and Bray 1979)] that
pass postero-laterally at level of ventral sucker. Driisenma-
gen globular, 75-198 (92) in diameter (right side) and 83—
103 (93) in diameter (left side). Caeca long, end blindly, with
large epithelial cells; longer caecum terminates 114-329
(204) from posterior extremity, shorter caecum terminates
171-527 (279) from posterior extremity. Forebody 297-485
(409) long, representing 25-37% of body length. Ventral
sucker oval, 105-183 long and 138-211 wide. Testis single,
rounded to oval, in middle of hindbody, 132-303 (204) long,
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94-251 (192) wide. Seminal vesicle oval, 84-289 (175) long,
50-179 (90) wide, immediately anterior to testis, may reach
14-162 (69) into hindbody or slightly overlaps ventral
sucker when the sinus-organ is everted. Pars prostatica 150—
275 (182) long ensheathed by large nucleate prostatic cells.
Ejaculatory duct simple 107-230 (174) long, when not con-
tracted. Ovary smooth, rounded to oval, 76—190 (127) long,
94-215 (147) wide, post-testicular. Laurer’s canal and sem-
inal receptacle not observed. Vitellarium ventral to ovary,
with seven long branched lobes, united centrally. Vitelline
field 226-446 (325) long, 214-347 (269) wide. Mehlis’
gland distant from ovary and vitellarium. Uterus extending
from posterior edge of ventral sucker almost to posterior ex-
tremity when full of eggs, 130-1,741 (1,013) in longitudinal
extension. Metraterm simple. Eggs oval, 24-37 (30) long,
12—19 (16) wide. Metraterm and ejaculatory duct join within
sinus-sac. Sinus-sac elliptical to oval, 83—115 (102) long,
53-82 (65) wide. Genital pore median, between pharynx and
ventral sucker, 225-355 (288) from anterior extremity of
body. Excretory pore terminal. Excretory vesicle long (ob-
served in three specimens), visible as far as posterior edge of
ventral sucker, with three portions, a short simple tube lead-
ing from excretory pore, 179 long (measured in one speci-
men), short glandular portion, 150 long, 16-49 (29) wide;
and another long part which is obscured by eggs at level of
vitellarium. No bifurcation was observed.

Molecular analysis

ITS2 rDNA sequences of 296 base pairs from Monorchi-
macradena specimens were analyzed. Four digenean speci-
mens (two from the north and two from central and
central-south of Chile) were successfully sequenced. Speci-
mens showed 0% of genetic divergence (Table II A), provid-
ing convincing evidence that they belong to the same species
(M. viridis n. sp.).

Taxonomy summary

Syns: Digenea sp. 1 of Diaz and George-Nascimento (2002);
Lecithasteridae gen. sp. of Flores and George-Nascimento
(2009), Diaz and Muiioz (2010), Mufioz-Muga and Mufoz
(2010), Muioz and Delorme (2011) and Muioz and Rand-
hawa (2011).

Type host: Scartichthys viridis (Valenciennes) (Blenniidae).
Site of infection: Intestine.

Type locality: Las Cruces, central Chile (33°29°43"S,
71°38"18"W).

Other localities: In central Chile: Isla Negra (33°26°32"S,
71°41°15"W), El Tabo (33°26°43"S, 71°40°57"W), Maitencillo
(32°38°41"S; 71°26"14"W), Tunquén (33°16°50"S, 71°39°46"W)
and Quintero (33°44°29"S, 71°29'56"W). In central-south
of Chile: Burca (36°27°56.22"S, 72°54'24.9"W), Cantera
(36°41°09"S, 73°08°17"W) and Merquiche (36°28°59°S,
72°54°35"W).

Prevalence, abundance (+ standard deviation) and intensity
range: 8.4%, 0.21+1.13 and 1-19, respectively, for
S. viridis (n =1,471) from central Chile; 31.7%, 3.2 + 8.35
and 1-58, respectively, for S. viridis (n=142) from the central-
south of Chile.

Type-material: Museo Nacional de Historia Natural, Santi-
ago, Chile, MNHNCL PLAT 15001 (Holotype) and
MNHNCL PLAT 15003 (Paratype); Natural History Museum,
London, England, BMNH 2016.4.14.1-11 (Paratypes).
GenBank accession numbers: KX035011 and KX035012
(specimens from Merquiche), KX035013 and KX035014
(specimens from Las Cruces).

Etymology: The specific name of the host, "viridis", was used
to name the new trematode species.

Taxonomy remarks

Only one species has been described in the genus Monorchi-
macradena Nahhas and Cable 1964, M. acanthuri Nahhas
and Cable 1964, found in the Palette Surgeonfish Paracan-
thurus (as Acanthurus) hepatus (Linnaeus) (Acanthuridae)
from Curagao and Jamaica (Nahhas and Cable 1994) and the
Ocean Surgeonfish Acanthurus bahianus Castelnau from the
Cayman Islands (Nahhas 1993). Some measurements and
morphological characteristics of M. viridis n. sp. and M.
acanthuri are similar, such as body length and sucker sizes
(Table I). However, there are morphometric features which
only slightly overlap; for example, the body width, testis and
eggs are larger in Monorchimacradena viridis n. sp. than in
M. acanthuri, while the ventral sucker is wider in M. acan-
thuri (Table I). Three characteristics differ distinctly; the
presence of Driisenmagen in the caeca in M. viridis n. sp. but
not in M. acanthuri; the seminal vesicle is anterior to the
testis in M. viridis n. sp., while this organ is positioned dor-
sally, between the testis and ovary in M. acanthuri; and the
position of the vitellarium is ventral and anterior to the ovary
in M. viridis n. sp. and is posterior to the ovary in M. acan-
thuri, consequently the position of the posterior vitelline
lobes is more anterior in M. viridis n. sp. than in M. acan-
thuri (Table I).

Family Haploporidae Nicoll, 1914

Subfamily Megasoleninae Manter, 1935

Genus Megasolena Linton, 1910

Megasolena littoralis n. sp. (Figs 7-12, Tables II-1V)

Based on 20 mounted mature specimens: Body elongated,
narrower in anterior region, 1,406-3,282 (1,964) long and
394-744 (552) wide. Body width represents 21-40% of
body length. Tegument with small spines from anterior ex-
tremity up to ventral sucker; spines 3—11 long (Figs. 10-11).
Oral sucker almost rounded 184-342 (237) long, 196-344
(258) wide. Muscular ring immediately posterior to oral
sucker. Prepharynx 83-272 (151) long. Eye-spot pigments
around posterior edge to oral sucker and prepharynx area.
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Figures 1-6. Monorchimacradena viridis n. sp. 1 — whole body in lateral view, 2 — anterior half body in frontal view, 3 — terminal genitalia
showing the junction of the ejaculatory duct and metraterm in the sinus-sac. 4 — sinus-organ everted and ejaculatory duct everted, 5 — Vitel-
larium and first portion of the uterus showing the position of Mehlis’ gland, 6 — posterior part of the excretory vesicle
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Table I. Comparison between morphometric (um) and morphological characteristics between Monorchimacradea viridis n. sp. and M. acan-
thuri. Abbreviations; BW: body width; BL: body length; FB: forebody; OSL: Oral sucker length; VSL: Ventral sucker length; PVR: distance
from the posterior lobule of the vitellarium to the end of the body. *Measurement taken from drawings of the original description

M. viridis n. sp. M. acanthuri

Hosts Scartichthys viridis Acanthurus hepatus
Locality Central and central-south of Chile Curagao and Jamaica (Caribbean Sea)
Source This study Nahhas and Cable (1964)
Body length 1,115-2,373 1,100-2,570
Body width 280-573 240-374
Oral sucker length 85-155 82-145
Oral sucker width 90-159 105-180
Oesophagus 37-85 60-97
Ventral sucker long 105-183 150-266
Ventral sucker width 138-211 250*
Pharynx length 85-145 60-97
Pharynx width 79-130 75%
Testis length 133-304 105-200
Testis width 94-251 68-130
Ovary length 76-190 45-160
Ovary width 94-215 -
Genital pore to anterior end 225-450 450%*
Acetabulum to testis distance 133-274 475%
Egg length 24-37 20-28
Egg width 12-19 9-15
BW/BL 0.16-030 0.12*
FB/BL 0.17-0.28 0.21*
OSL/VSL 0.59-0.96 0.68*
PVR/BL 0.31-0.41 0.24*
Driisenmagen Present Absent

Vitellarium position Ventral to the ovary Posterior to the ovary

Seminal vesicle Anterior to testis Dorsal (between testis and ovary)

Pharynx robust, 159-289 (206) long, 179-277 (218) wide.
Oesophagus 55-318 (133) long. Intestinal bifurcation at
level of ventral sucker. Caeca long, end blindly, 175-227
(209) maximum width, with large epithelial cells; longer
caecum terminates 244—446 (357) from posterior extremity,
shorter caecum terminates 284—-522 (429) from posterior ex-
tremity. Forebody 468-951 (616) long, representing 25—
37% of the body length. Ventral sucker oval, 161-293 (212)
long and 188-286 (235) wide. Testes rounded, intercaecal,
tandem. Anterior testis 143-376 (229) long, 106-281 (187)
wide. Posterior testis 153-388 (236) long, 95-309 (190)
wide. Normally no space between testes, except when the
testes are small. Sinus sac oval, 158-356 (224) long, 74—
149 (112) wide, dorsal to ventral sucker. Genital pore ven-
tral at pharynx level and immediately anterior to ventral
sucker, almost in middle line, at 450-850 (568) from ante-
rior extremity. Seminal vesicle oval inside hermaphroditic
sac, no part of seminal vesicle was observed outside of her-
maphroditic sac because of dense field of vitelline follicles.
Prostatic duct convoluted and surrounded by prostatic cells.

Metraterm and ejaculatory duct unite to form small her-
maphroditic chamber. Ovary rounded, 98-265 (152) long,
90-266 (155) wide, anterior to and contiguous with anterior
testis. Mehlis’ glands, Laurer’s canal and seminal receptacle
not observed. Uterus in midbody between ovary and ventral
sucker. Eggs oval, 70-106 (87) long, 31-54 (42) wide.
Vitelline follicles distributed between ventral sucker and
posterior extremity. Excretory pore posteriorly terminal. Ex-
cretory vesicle Y-shaped, 225-325 (266) long up to bifur-
cation, almost reaching posterior margin of posterior testis
(observed in one specimen).

Molecular analysis

ITS2 rDNA sequences of 289 base pairs from Megasolena
specimens were analyzed. Four digenean specimens (one from
the north and three from central Chile) were successfully se-
quenced. They showed 0% of genetic divergence (Table II B),
demonstrating that all specimens belong to the same species
(M. littoralis n. sp.).

Brought to you by | UCL - University College London

Authenticated
Download Date | 1/16/17 6:49 PM



Two new species of digeneans in a blenny fish 55

_Mag= "9/00 KX =
# %

Figures 7-12. Megasolena littoralis n. sp. 7 — whole body of a mature and 8 — an immature specimen in ventral views, 9 — anterior half body
in lateral view, 10—11 — spines on the tegument, lateral to ventral sucker level, 12 — hermaphroditic sac. Abbreviations, Fp: female genital pore,

Mp: male genital pore, Hc: hermaphroditic chamber, Gp: genital common pore, Me: Metraterm, Pc: prostatic cells, SV: seminal vesicle,
Eg: egg, Ed: ejaculatory duct
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Taxonomy summary

Syns: Lepidauchen sp. of Diaz and George-Nascimento
(2002), Flores and George-Nascimento (2009); Megasolena
sp. of Diaz and Muiioz (2010), Mufoz-Muga and Mufioz
(2010), Muioz and Delorme (2011) and Muioz and Rand-
hawa (2011).

Type host: Scartichthys viridis (Valenciennes) (Blenniidae).
Other hosts: Scartichthys gigas (Steindachner) (Blenniidae)
Site of infection: Intestine.

Type locality: Las Cruces, central Chile (33°29743"S,
71°38"18"W).

Other localities: In central Chile: Isla Negra (33°26°32"S,
71°41°15"W), El Tabo (33°26°43"S, 71°40°57"W), Maiten-
cillo (32°38741"S; 71°26"14"W), and Quintero (33°4429"S,
71°29°56"W). In northern Chile: Arica (18°28°50"S,
70°20°0.5"W).

Prevalence, abundance (+ standard deviation) and intensity
range: 63.7%, 0.71+091 and 1-5 respectively for
S. viridis (n = 80) from the northern Chile; 14.7%, 0.35 + 1.24
and 1-19, respectively, for S. viridis (n = 1,471) from the cen-
tral-south of Chile; 80%, 1.4 + 0.89 and 1-2, respectively, for
S. gigas (n =5) from the northern Chile.

Type-material: Museo Nacional de Historia Natural, Santiago,
Chile, MNHNCL PLAT 15002 (Holotype), and MNHNCL
PLAT 15004 (Paratype); Natural History Museum, London,
England BMNH 2016.4.14.12-21 (Paratypes).

GenBank accession numbers: KX035007 (specimen from
Arica); KX035008 and KX035009 (from Las Cruces);
KX035010 (from Quintero).

Etymology: "littoralis", i.e. "beach zone", refers to the habitat
where the definitive hosts are normally found.

Taxonomy remarks

Six species of Megasolena have been described: M. estrix Lin-
ton, 1910, M. kyphosi Sogandares-Bernal, 1959, M. hys-
terospina (Manter, 1931), M. archosargi Sogandares-Bernal
and Hutton, 1959, M. acanthuri Machida and Uchida, 1991
and M. dongzhaiensis Liu, Zhou, Yu and Liu 2006. Overstreet
(1969) suggested that M. archosargi is a synonym of M. hys-
terospina. Therefore five species of Megasolena are consid-
ered valid.

Megasolena littoralis n. sp. differs from these species in a
combination of morphometric characteristics, such as sizes of
the body, suckers, pharynx, hermaphroditic sac and testes
(Table III), and morphological features such as tegumental
spination, intestinal bifurcation and excretory vesicle (Tables
IIT and I'V). Moreover, the post-caecal region (from the poste-
rior edge of the caeca to the end of the body) is larger in M. [it-
toralis n. sp. than any other species, meaning that the caeca
are shortest in this species. The testes are relatively more pos-
teriorly situated in relation to the body length than in all
species except H. hysterospina, as shown by the smaller pos-
terior testis region (PTR/BL) (Table IV).

Megasolena estrix is distinguished from M. littoralis n. sp.
by its wider body and larger posterior testis, and it has a large
excretory vesicle reaching the edge of the anterior testis or
ovary.

Megasolena hysterospina also differs from M. littoralis n.
sp. in the large body size and larger ranges of several mor-
phometric measurements (sucker sizes, pharynx, ovary and
testes) and it has a larger sucker-length ratio (OSL/VSL, Table
IV). Manter (1931) and Overstreet (1969) did not detect an
oesophagus in M. hysterospina, although Amato (1982)
showed an oesophagus of 132 um judging from the drawings
supplied (Table IV). This contrasts to M. littoralis n. sp. be-
cause all the specimens exhibited a distinct oesophagus (Figs.
7-9).

M. kyphosi is distinguished from M. littoralis n. sp. by its
larger sucker-length ratio and it has a large excretory vesicle
reaching the anterior testis or ovary.

Megasolena acanthuri is distinguished from M. littoralis
n. sp. by its larger body, suckers, pharynx, hermaphroditic sac
and testes; and smaller sucker-length ratio.

Megasolena dongzhaiensis is also distinguished from
M. littoralis n. sp. by its larger body, suckers, sucker-length
ratio, pharynx, hermaphroditic sac and testes; also it has
a spinose tegument reaching to the posterior testis, the caeca
reach close to the posterior extremity of the body, the intes-
tinal bifurcation is in the forebody and the uterus is pre-
equatorial.

Discussion

The two Monorchimacradena species have been recorded in
fish hosts with completely different biological characteristics,
Acanthurus hepatus, the type host for M. acanthuri is a coral
reef associate, in this case from the Caribbean zone, while
S. viridis, the type-host for M. viridis n. sp., is an endemic fish
of the tidal rocky shore of the South American Pacific coast,
particularly in Chile and Peru. Moreover, M. viridis n. sp. was
found in the central to central-south localities of Chile (33 and
36 °S), but not in the north. However, Flores and George-
Nascimento (2009) supposedly recorded this species in Scar-
tichthys spp. from Iquique, northern Chile (19°S). Therefore,
the presence of M. viridis n. sp. in the north needs to be con-
vincingly demonstrated.

Species of Megasolena have been recorded from tropical
and subtropical waters. The type-species, Megasolena estrix,
was originally reported in the Bermuda Sea Chub, Kyphosus
sectatrix (Linnaeus) from the Dry Tortugas, Florida (Linton
1910) and later in K. sectatrix and the Yellow Sea Chub
Kyphosus incisor (Cuvier), also from the Dry Tortugas (Man-
ter 1935, 1947, 1954).

Megasolena hysterospina was originally reported as Lepi-
dauchen hysterospina from the Pinfish Lagodon rhomboidalis
(Linneaus) from Beaufort, North Carolina (Manter 1931), and
later it was reported in the same host from Bayboro Harbor,
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Tampa Bay, Florida (Hutton and Sogandares-Bernal 1960).
M. archosargi was originally reported in the Sheepshead,
Archosargus probatocephalus (Walbaum) from Bayboro Har-
bor, Tampa Bay, Florida (Sogandares-Bernal and Hutton 1959),
and later from the same host and locality (Hutton and Sogan-
dares-Bernal  1960). Overstreet (1969) redescribed
M. hysterospina from the Western Atlantic Seabream Ar-
chosargus rhomboidalis from Biscayne Bay, Florida, realising
that the species was not a Lepidauchen and moving it to Mega-
solena and suggesting that M. archosargi is a synonym. In this
connection it is of interest that M. littoralis was original iden-
tified as a Lepidauchen species. The species has also been re-
ported in the West African Spadefish Chaetodipterus lippei
Steindachner off Sierra Leone (Fischthal and Williams 1971),
and from A. rhomboidalis off Brazil (Amato 1982; Fernandes
et al. 1985; Cordeiro and Luque 2005). Using the junior syn-
onym M. archosargi, Bunkley-Williams et al. (1997) reported
the species in 4. rhomboidalis from Parguera, Puerto Rico.

Megasolena kyphosi has been reported in the Pacific only
in the Blue-bronze Sea Chub, Kyphosus analogus (Gill), from
Taboga Island, off the Pacific coast of Panama (Sogandares-
Bernal 1959).

Megasolena acanthuri was found in the Eyestripe Sur-
geonfish Acanthurus dussumieri Cuvier and Valenciennes off
Okinawa-jima, Japan, the Orangespot Surgeonfish 4. oli-
vaceus Bloch and Schneider from Palau, Micronesia, and the
Lined surgeonfish Acanthurus lineatus (Linneaus) from
Amami-oshima, Japan (Machida and Uchida 1991).

M. dongzhaiensis is known only from the Spotted Scat,
Scatophagus argus (Linnaeus) from Dongzhai Bay, Hainan
Province, China (Liu et al. 2006).

An unidentified species of Megasolena has been recorded
in Ocyurus chrysurus (Bloch 1791) from Coastal reefs of Ve-
racruz, Mexico (Montoya-Mendoza et al. 2014). The species
designated Megasolena sp. in Pomadasys sp. from Charam-
bira, Pacific Coast of Colombia (Castaneda ef al. 2003) may
not belong to this genus considering the description given by
the authors; the description of reproductive systems was not
given, however other morphological features do not corre-
spond to Megasolena, for example, small size of the pharynx,
and narrow caeca. Therefore, previous Megasolena species
are distributed in tropical waters, mostly in the North, Central
and South American coasts and the North Western Pacific
Ocean.

In this study, Megasolena littoralis n. sp. was found in two
species of Scartichthys; in S. viridis from the central and north-
ern Chile and also in S. gigas from the north of Chile. This
distribution of the digenean has been previously found in other
studies (Diaz and George-Nascimento 2002, Flores and
George-Nascimento 2009). However, this digenean species
was not found in central-south localities (~36°S). No Mega-
solena species have been recorded in Scartichthys variolatus
(Valenciennes) from the oceanic islands of central Chile (Diaz
and Mufioz 2010). Moreover, there are no records of this par-
asite in S. gigas from the central coast of Perti (lannacone ef al.

2012). According to all the parasitic records of digeneans from
intertidal fish from Chile, M. littoralis n. sp. seems to be spe-
cific to the genus Scartichthys from the central to northern
coasts of Chile (19°S to 33°S) and S. viridis appears to be the
main host for this digenean species. Thus, this Megasolena
species shows the most southerly distribution for the genus on
the Pacific coast of America.

The abundance and prevalence of Monorchimacradena
viridis n. sp. and Megasolena littoralis n. sp. increase with fish
body size, as was previously demonstrated (Muiioz and Rand-
hawa 2011). Larger blenny fish of S. viridis eat a greater
amount of food and therefore can be infected by digeneans
more frequently than small fish. These parasites are transmit-
ted by crustaceans, however, the specific intermediate hosts
are still unknown for these two digenean species. Even though
S. viridis is an herbivorous fish, small crustaceans (e.g.
isopods, amphipods) are often found in the diet, showing 59%
frequency of occurrence (Ojeda and Muiioz 1999), therefore,
small crustaceans may transmit digeneans, and possibly other
parasites, to S. viridis.
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