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Abstract

A new species, Hemipera cribbi sp. nov., is described. This trematode was found in three intertidal fish species: Scartichthys
viridis (Valenciennes) (Blenniidae), Gobiesox marmoratus Jenyns (Gobiesocidae) and Myxodes viridis Valenciennes (Clinidae)
from the central and southern coast of Chile. Of 233 individuals of S. viridis from the central coast examined, 19 were infected.
From the southern coast, nine individuals of S. viridis (one infected), five individuals of G. marmoratus (four infected), and
16 individuals of M. viridis (one fish infected) were examined. Hemipera cribbi sp. nov. is distinguished from the five other
congeneric species mainly in the body size, being the smallest and narrowest species in the genus, reaching five times longer
than wide. This is the first species of the genus described for the South Pacific Ocean off South America. ITS2 rDNA sequences
of Hemipera cribbi sp. nov. from each host and locality were identified.
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Introduction

The genus Hemipera Nicoll, 1913 comprises five species:
Hemipera ovocaudata Nicoll, 1913 (the type species),
H. sharpei Jones, 1933, H. nicolli (Manter, 1934) Yamaguti,
1958, H. manteri (Crowcroft, 1947) Yamaguti, 1958 and H. mag-
naprostatica Gaevskaya and Aleshkina, 1995. Hemipera have
been reported from 17 fish species, from the deep ocean
(Nicoll 1913, Manter 1934, Dawes 1946, Crowcroft 1947,
Gaevskaya and Aleshkina 1995), commercial fisheries (Mar-
ques et al. 2006a, b) and the intertidal zone (Mufioz and De-
lorme 2011, Muioz ef al. 2013). Although only a few species
have been recognised within the genus, they are widely dis-
tributed: three species have been found in the North Atlantic
Ocean: H. ovocaudata from Lepadogaster lepadogaster (Bon-
naterre) (Gobiesocidae), Gaidropsarus vulgaris (Cloquet)
(Lotidae), Ciliata mustela (Linnaeus) (Lotidae), Molva molva
(Linnaeus) (Lotidae), Hippocampus hippocampus (Linnaeus)
(Syngnathidae); H. nicolli from Chaunax nuttingi German
(Chaunacidae), Diplacanthopoma brachysoma Giinther
(Bythitidae) and Dibranchus atlanticus Peters (Ogcocephali-

dae); H. sharpei from Cepola macrophthalma (Linnaeus)
(Cepolidae), Halobatrachus didactylus (Bloch and Schneider)
(Batrachoididae); one species from the Central-East Atlantic:
H. magnaprostatica from Merluccius senegalensis Cadenat
(Merlucciidae) and one species from the South Pacific Ocean:
H. manteri from Latridopsis forsteri (Castelnau) (Latridae)
and Cheilodactylus spectabilis Hutton (Cheilodactylidae)
(Nicoll 1913, Jones 1933, Baylis and Jones 1933, Manter
1934, Sproston 1939, Dawes 1946, Crowcroft 1947, Williams
1960, Rodrigues et al. 1975, Gaevskaya and Aleshkina 1995,
Olson et al. 2003, Pankov et al. 2006).

The taxonomic status of species of Hemipera has been
evolving with the time. The genus Hemipera Nicoll, 1913
comprised two species until 1958: Hemipera ovocaudata
Nicoll, 1913 and H. sharpei Jones, 1933 and the genus was
part of Hemiuridae. Hemipera nicolli (Manter, 1934) and
H. manteri (Crowcroft, 1947) were originally described in the
genus Hemiperina as part of the family Hemiuridae, however,
Yamaguti in 1958 relocated these two species under Hemipera
as synonyms of Hemiperina, arguing that Manter (1934) was
misled by Nicoll’s description and figure, misinterpreting the
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male terminalia. The final reorganization of these species oc-
curred in 1979 by Gibson and Bray (1979) in which these
species are reorganized in a new family, Derogenidae and in
a new subfamily, Gonocercinae, highlighting the position of
the testis posteriorly to the ovary and vitelline.

Derogenidae Nicoll, 1910 is characterised by an elongated
body, an unarmed tegument, well developed oral and ventral
suckers, a short oesophagus, two symmetrical or tandem
testes, an oval ovary, numerous eggs with or without fila-
ments, and one or two vitelline masses. Members of the fam-
ily are parasitic in the gut of freshwater and marine teleosts,
but are occasionally recorded from reptiles and fresh water
shrimps (Gibson 1996, 2002).

Specimens of Hemipera can be recognized for the presence
of the ventral sucker in a posterior half of the body, testes sym-
metrical to oblique at posterior extremity posterior to ovary,
seminal vesicle oval to tubular, pars prostatica short which may
apparently be enclosed by parenchymatous capsule. Sinus-sac
weakly developed. Male and female ducts may open separately
on sinus organ or form short hermaphroditic duct. Ovary me-
dian, anterior to testis, uterus pre-ovarian. Eggs filamented.

Hemipera have been recorded from several intertidal fish
of Chile, since 2002 (Muioz et al. 2002, Mufioz-Muga and
Muiioz 2010, Munoz and Delorme 2011, Mufioz and Castro
2012). However, this material has not been identified to
species level. Here we describe a new species, Hemipera
cribbi sp. nov., from intertidal fishes off the coast of Chile and
report the ITS2 rDNA sequence data for this species.

Materials and Methods
Sampling

Specimens of intertidal fishes, Scartichthys viridis, Myxodes
viridis and Gobiesox marmoratus, were collected in 2014
from three localities: Las Cruces in Central Chile (33°30°S,
71°38"W); and two localities in the Southern Chile close to
Dichato: Burca (36°29°S, 72°55"W) and Merquiche (36°29°S,
72°54°W). Fish were dissected to obtain the trematodes. Par-
asites were fixed by pipetting them into nearly boiling saline,
followed by immediate preservation in 5% formalin for mor-
phological study, and 80% ethanol for molecular analysis
(Cribb and Bray 2010).

Morphological analysis

The worms in formalin were stained with Mayer’s haema-
toxylin, destained with 1% HCI and neutralized with NH,, de-
hydrated in a graded series of ethanol (50%, 75%, 90%, 95%
and 100%), and cleared using methyl salicylate. Specimens
were then mounted on slides with Canada balsam. Measure-
ments were made with an Olympus BH-2 microscope and
a Spot Insight™ digital camera (Diagnostic Instruments, Inc.)
using SPOT™ imaging software. Worms were drawn using an

Olympus drawing attachment in an optical microscope, Intuos
3 9 x 12 graphics tablet and Adobe Illustrator and Photoshop
CS6 software to digitalise the final drawing.

Specimens were deposited in the Queensland Museum,
Australia (QM), and in the Museo de Zoologia de Concep-
cion, Chile (MZUC).

Molecular analysis

Total genomic DNA from specimens of Hemipera was ex-
tracted using universal and rapid salt-extraction procedures
(Aljanabi and Martinez 1997). Amplification of the ITS2 nu-
clear ribosomal DNA region 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.

Results

A total of 263 intertidal fishes were examined from three lo-
calities: 233 specimens of S. viridis in Las Cruces (19 infected,
40 parasite specimens collected), 16 specimens of M. viridis
in Burca (one infected, two parasites collected), 5 specimens
of G. marmoratus in Merquiche (four infected, 23 parasites
collected) and 9 specimens of S. viridis in Merquiche (one
infection, two parasites collected).

Family Derogenidae Nicoll, 1910
Hemipera Nicoll, 1913
Hemipera cribbi sp. nov. (Fig. 1A-E)

Description. (Measurements based on 12 gravid specimens).
Body elongated, with nearly parallel sides 1,056—1,400
(1,211) pm long (Fig. 1A). Body width 214-260 (238) pm.
Oral sucker subterminal, more circular than oval, 80—138
(112) pm x 80—133 (110) pm. Prepharynx absent, pharynx
small, rounded 39-60 (49) pm long x 45-53 (49) pm wide.
Oesophagus short. Intestinal bifurcation in anterior to semi-
nal vesicle. Caeca extend to posterior section of body anterior
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Fig. 1. Hemipera cribbi sp. nov. from Scartichthys viridis. A. Ventral view and B. lateral view of an adult specimen. C. Dorsal view of the
anterior part of the body, with details of oral sucker, pharynx, genital cone and seminal vesicle. D. Dorsal view detailing the Mehlis’ cells po-

sitioned behind the ovary. E. Detail of an egg
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to ovary. Ventral sucker rounded 223-284 (248) um long x
214-241 (231) um wide. Ventral sucker positioned slightly
post-equatorial, protrudes laterally in lateral view. Body bent
dorsally at level of ventral sucker, boomerang-shaped in lateral
view (Fig. 1B). Excretory pore terminal. Excretory vesicle
long, bifurcated at level of ovary, with arms united in fore-
body, dorsal to pharynx (Fig. 1B).

Testes oval to irregular, tandem reaching close to posterior
extremity of body, anterior testis, 64—89 (78) um long x 68—
102 (87) um wide, posterior testis 71-103 (90) um long x 55—
90 (78) um wide (Fig. 1A-B). Seminal vesicle oval, large
70-125 (95) pm long x 72—127 (97) pm width, situated pos-
terior to intestinal bifurcation (Fig. 1C). Ejaculatory duct con-
nects in small weakly-developed sinus-sac. Genital pore in
anterior part of body, immediately posterior to pharynx. Pro-
static gland diffuse, positioned dorsal to genital cone.

Ovary oval 62-89 (78) um long x 66—101 (79) um wide,
anterior to testes and posterior to vitelline masses. Laurer’s
canal not observed. Vitellarium composed of two irregular,
dense structures anterior to testes and ventral to ovary 60-90
(74) um long x 55-83 (64) um wide. Mehlis’ cells dorsal to
ovary (Fig. 1D). Uterus mostly intercaecal, filling area from
just posterior to intestinal bifurcation to anterior edge of ovary.
Metraterm simple, opens to hermaphroditic duct. Eggs oval
23-29 (26) um width x 11-15 (13) um width, with filaments,
slightly narrowing towards filament. Filaments up to twice
egg length (Fig. 1E). Egg-mass forming spiral.

Type-host: Scartichthys viridis (Valenciennes) (Blenni-
idae).

Other Hosts: Myxodes viridis Valenciennes (Clinidae) and
Gobiesox marmoratus Jenyns (Gobiesocidae).

Type-locality: Rocky shore of Las Cruces (33°30°S,
71°38°W), Central Chile.

Other locality: Rocky shore of Burca (36°29°S, 72°55"W)
and Merquiche (36°29°S, 72°54"W), Southern Chile.

Site in host: intestine.

Specimens deposited: Holotype: QM G235022, Paratypes:
QM G235023-G235034; MZUC-UCCC N° 41746-41747.

Molecular data: Representative sequences: GenBank num-
bers KU745181, KU745182, KU745183, KU745184. ITS2
rDNA sequences were generated for H. cribbi sp. nov. for each
host. The ITS2 rDNA fragment was 100% identical for each
host/locality combination with a length of 302 bp.

Etymology: The species is named in honour of the first au-
thor’s Master and PhD thesis mentor, Dr Thomas H. Cribb
from the University of Queensland, and also for his great con-
tribution to the understanding of trematodes for marine fishes.

Remarks

The morphology of Hemipera cribbi sp. nov. was compared
with the five species described in the genus. Data for the other
species were obtained from original descriptions (Manter
1934, Nicoll 1913, Jones 1933, Crowcroft 1947, Gaevskaya
and Aleshkina 1995). The new species is the smallest in the

genus (Table I), it has the smallest eggs, and the ventral sucker
occupies the widest proportion of body width (Fig. 1), this pa-
rameter is not reported for the other species. In addition, the
body length /body width ratio is greater than for four of the
other species (Table 1), meaning that H. cribbi sp. nov. is five
times longer than wide, similar to H. sharpei. However, the
latter species is almost three times larger than H. cribbi sp.
nov., and it has larger eggs with one long filament on the eggs.
Hemipera cribbi sp. nov. has a prominent seminal vesicle,
a feature not observed in the other species.

Discussion

Hemipera cribbi sp. nov. is proposed as a new species on the
base of its morphometric dimensions which are distinctive in
comparison with the other four species described in the genus;
the new species is smaller than all of the other species in the
genus. Moreover, the body is very narrow in relation to the
body length.

Hemipera cribbi sp. nov. is the first species of Hemipera
described from the Pacific Ocean off South America. Previous
studies have only reported undescribed specimens of
Hemipera sp. from several fish species, including the type-
host of the new taxon described above (Scartichthys viridis,
Bovichthys chilensis, Helcogrammoides chilensis, Auche-
nionchus microcirrhis and Syciases sanguineus), which share
the same habitat in the intertidal rocky zone of the coast of
central-south Chile (Mufioz et al. 200; Mufioz-Muga and
Muiioz 2010, Munoz and Delorme 2011, Muifioz and Castro
2012). However, H. cribbi sp. nov. is not a common species,
its prevalence varying between 0.1 and 1.4% and the intensity
between 1 and 3 (Muiioz ef al. 200, Muiloz-Muga and Mufioz
2010, Mufioz and Delorme 2011, Muiioz and Castro 2012).
The intensity of this trematode was exceptionally high in two
of the host specimens considered in this study; up to 42 trema-
todes in S. viridis and up to 23 in G. marmoratus.

Scartichthys viridis (Blenniidae), Gobiesox marmoratus
(Gobiesocidae) and Myxodes viridis (Clinidae) are intertidal
fishes distributed in the Southeast Pacific from Peru to cen-
tral-south of Chile (S. viridis and M. viridis) (Williams 1990,
Stepien 1992) and in the South Atlantic from Uruguay to Ar-
gentina (G. marmoratus) (Menni et al. 1984). Parasites from
these fishes have been well studied and most of the trematodes
present in these hosts are endemic, and highly host-specific
(Diaz and George-Nascimento 2002, Diaz and Mufioz 2010,
Mufioz and Randhawa 2011, Mufioz-Muga and Mufioz 2010).

These fishes are ecologically different in terms of their
diets (Mufioz and Ojeda 1997, Boyle and Horn 2006). Scar-
tichthys viridis is a herbivorous fish, with 92.8% of its diet
comprising macroalgae and the other percentage composed of
small invertebrate species, molluscs, copepods, crustacean lar-
vae and insect larvae (Mufioz and Ojeda 1997). In contrast,
G. marmoratus and M. viridis consume large numbers of crus-
taceans (83.9% in G. marmoratus and 91.4% in M. viridis)
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and there is no presence of macroalgae in their diets (Mufioz
and Ojeda 1997). Judging from the study by Mufioz and Ojeda
(1997), the items common to the diet of all these fish species
are amphipods, gastropods and polychaetes and according to
Busch et al. (2012) amphipods are the most likely intermedi-
ate hosts of digeneans. The life-cycle of Hemipera is not
known, but Keie (1979) summarised the life-cycle of the
related species Derogenes varicus (Miiller, 1784) and found
a wide variety of crustaceans served as intermediate host.
It seems possible, therefore, that amphipods may be an inter-
mediate host of H. cribbi sp. nov.

Finally, in this study we report with the first ITS2 rDNA
sequence data (GenBank Numbers to be included) for
Hemipera for the purposes of future taxonomic and life cycle
studies of the species in the genus.

Acknowledgements. This study was supported by a grant, Proyecto
Regular Fondecyt 1130304, awarded to M.G-N. We thank Dr Thomas
Cribb from the University of Queensland for allowing us access to the
marine parasitology laboratories and literature.

References

Aljanabi S.M., Martinez 1. 1997. Universal and rapid salt-extraction
of high quality genomic DNA for PCR-based techniques. Nu-
cleic Acids Research, 25, 4692-4693

Anderson G.R., Barker S.C. 1993. Species differentiation in the
Didymozoidae (Digenea): restriction fragment length differ-
ences in internal transcribed spacer and 5.8S ribosomal DNA.
International Journal for Parasitology, 23, 133-136

Baylis H.A., Idris Jones E. 1933. Some records of parasitic worms
from marine fishes at Plymouth. Journal of the Marine Bio-
logical Association of the United Kingdom, 18, 627-634

Bowles J., Hope M., Tiu W.U., Liu X.S., McManus D.P. 1993. Nu-
clear and mitochondrial genetic markers highly conserved be-
tween Chinese and Philippine Schistosoma japonicum. Acta
Tropica, 55,217-29

Boyle K.S., Horn M.H. 2006. Comparison of feeding guild structure
and ecomorphology of intertidal fish assemblages from cen-
tral California and central Chile. Marine Ecology Progress
Series, 319, 65-84. DOI:10.3354/meps319065

Busch M., Kuhn T., Miinster J., Klimpel S. 2012. Marine Crustaceans
as Potential Hosts and Vectors for Metazoan Parasites. In:
Mehlhorn, H. (Ed.) Arthropods as Vectors of Emerging Dis-
eases. Springer Berlin Heidelberg, 329-360

Cribb T.H., Bray R.A. 2010. Gut wash, body soak, blender and heat-
fixation: approaches to the effective collection, fixation and
preservation of trematodes of fishes. Systematic Parasitology,
76, 1-7. DOI: 10.1007/s11230-010-9229-z

Crowcroft P.W. 1947. Some digenetic trematodes from fishes of shal-
low Tasmanian waters. Papers and proceedings of the Royal
Society of Tasmania, 81, 5-25

Dawes B. 1946. The Trematoda with special reference to British and
other European forms. University Press, Cambridge, pp. 644

Diaz F., George-Nascimento M. 2002. Temporal stability in parasite
infracommunities of the blenny Scartichthys viridis (Valenci-
ennes, 1836) (Pisces : Blenniidae) on the central coast of
Chile. Revista Chilena de Historia Natural, 75, 641-649

Diaz P.E., Muiloz G. 2010. Diet and parasites of the insular fish Scar-
tichthys variolatus (Blenniidae) from Robinson Crusoe Island,

Chile: How different is this from two continental congeneric
species? Revista de Biologia Marina y Oceanografia, 45,
293-301

Don R.H., Cox P.T., Wainwright B.J., Baker K., Mattick J.S. 1991.
“Touchdown” PCR to circumvent spurious priming during
gene amplification. Nucleic Acids Research, 19, 4008

Gaevskaya A.V., Aleshkina L.D. 1995. New species of Hemipera
(Trematoda: Derogenidae) from the Atlantic fishes. Parazi-
tologiya, 29, 321-323. (In Russian)

Gibson D.I., Bray R.A. 1979. The Hemiuroidea: terminology, sys-
tematics and evolution. Bulletin of the British Museum (Nat-
ural History) (Zoology Series), 36, 35-146

Gibson D.I. 1996. Guide to the parasites of fishes of Canada. Cana-
dian Special Publication of Fisheries and Aquatic Sciences,
NRC Research Press No. 124, Ottawa, pp. 373

Gibson D.I. 2002. Family Derogenidae Nicoll, 1910. In: D. I. Gibson,
A. Jones, and R. A. Bray (eds.) Keys to the Trematoda, Vol.
1. Wallingford: CABI Publishing and The Natural History
Museum, pp. 351-368

Jones E.I. 1933. On Ceratotrema furcolabiata n. g. et n. sp. and
Hemipera sharpei n. sp., two new digenetic trematodes of
British marine fishes. Parasitology, 25, 248-254

Keie M. 1979. On the morphology and life-history of Derogenes var-
icus (Miiller, 1784) Looss, 1901 (Trematoda, Hemiuridae).
Zeitschrift fiir Parasitenkunde, 59, 67-78

Manter H.W. 1934. Some digenetic trematodes from deep-water fish
of Tortugas, Florida. Carnegie Institution of Washington, 435,
257-345

Marques J.F., Santos, M.J., Cabral H.N. 2006a. Soleidaec macropar-
asites along the Portuguese coast: latitudinal variation and
host-parasite associations. Marine Biology, 150, 285-298

Marques J.F., Teixeira, C.M., Cabral, H.N. 2006b. Differentiation of
commercially important flatfish populations along the Por-
tuguese coast: evidence from morphology and parasitology.
Fisheries Research, 81,293-305

Menni R.C., Ringuelet R.A., Aramburu R.H. 1984. Peces marinos
de la Argentina y Uruguay. Editorial Hemisferio Sur S.A.
Buenos, Aires, Argentina. pp. 359

Muiioz A.A., Ojeda F.P. 1997. Feeding guild structure of a rocky in-
tertidal fish assemblage in central Chile. Environmental Biol-
ogy of Fishes, 49,471-479. DOI: 10.1023/A:1007305426073

Muiloz G., Castro R. 2012. Eumetazoan parasite communities of
labrisomid fish from central Chile. Revista de Biologia Ma-
rina y Oceanografia, 473, 565-571. DOI: http://dx.doi.org/
10.4067/S0718-19572012000300018

Muiioz G., Delorme N. 2011. Temporal variations in the parasite
communities of intertidal fish from central Chile: resident vs
temporal hosts. Revista de Biologia Marina y Oceanografia,
46, 313-327. DOI: 10.4067/S0718-19572011000300003 (In
Spanish)

Muiioz G., Lopez Z., Cardenas L. 2013. Morphological and molecular
analyses of larval trematodes in the intertidal bivalve Pe-
rumytilus purpuratus from central Chile. Journal of Helminthol-
ogy, 87,356-363. DOI:10.1017/s0022149x12000429

Mufioz G., Randhawa H.S. 2011. Monthly variation in the parasite com-
munities of the intertidal fish Scartichthys viridis (Blenniidae)
from central Chile: are there seasonal patterns? Parasitology Re-
search, 109, 53—62. DOI:10.1007/s00436-010-2220-4

Muiioz G., Valdebenito V., George-Nascimento M. 2002. Diet and
metazoan parasite fauna of the thornfish Bovichthys chilensis
Regan 1914 (Pisces: Bovichthydae) on the coast of central-
south Chile: Geographical and ontogenetic variations. Revista
Chilena de Historia Natural, 75, 661-671 (In Spanish)

Muiloz-Muga P., Mufioz G. 2010. Parasite communities of Scar-
tichthys viridis (Pisces: Blenniidae) from Central Chile:
locality vs. host length. Revista de Biologia Marina y Oce-



522

Pablo E. Diaz et al.

anografia, 45, 165-169. DOI: http://dx.doi.org/10.4067/
S0718-19572010000100018

Nicoll W. 1913. New trematode parasites from fishes of the English
Channel. Parasitology, 5, 238-246

Olson P.D., Cribb T.H., Tkach V.V., Bray R.A., Littlewood D.T.J.
2003. Phylogeny and classification of the Digenea (Platy-
helminthes: Trematoda). International Journal for Parasitol-
ogy, 33, 733-755. DOI: 10.1016/S0020-7519(03)00049-3

Pankov P., Webster B.L., Blasco-Costa 1., Gibson D.I., Littlewood
D.T.J., Balbuena J.A., Kostadinova A. 2006. Robinia aurata
n. g., n. sp. (Digenea: Hemiuridae) from the mugilid Liza au-
rata with a molecular confirmation of its position within the
Hemiuroidea. Parasitology, 133, 217-227. DOI:10.1017/S00
31182006000126

Pefia M. F, Poulin E, Dantas GPM, Gonzalez-Acuiia D, Petry MV,
Vianna JA. Have Historical Climate Changes Affected Gen-
too Penguin (Pygoscelis papua) Populations in Antarctica?
Chaubey G, ed. PLoS ONE, 9:¢95375. DOI:10.1371/jour-
nal.pone.0095375

Received: November 23, 2015
Revised: January 8, 2016
Accepted for publication: March 7, 2016

Rodrigues H.d.O., Varela C.M., Rodrigues S.S., Cristofaro R. 1975.
Notes on two digenetic trematodes in fish of the Atlantic
Ocean — Continental Portuguese Coast and North Africa
Coast. Atas da Sociedade de Biologia do Rio de Janeiro, 17,
121-124 (In Portuguese)

Sproston N.G. 1939. Notes on fish parasites in Roscoff. Travaux de
la Station biologique de Roscoff, 16, 33—-58 ( In French)

Stepien C.A. 1992. Evolution and biogeography of the Clinidae
(Teleostei: Blennioidei). Copeia, 2, 375-392

Williams H.H. 1960. A list of parasitic worms, including 22 new
records, from marine fishes caught off the British Isles. Annals
and Magazine of Natural History, Series 13, 2, 705-715

Williams J.T. 1990. Phylogenetic relationships and revision of the
Blenniid fish genus Scartichthys. Smithsonian Contributions
to Zoology, I-11I, 1-30

Yamaguti S. 1958. Systema helminthum Vol.1. The digenetic trema-
todes of vertebrates. Part I. Interscience Publishers, New York,
USA, pp. 980




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /Aharoni-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /Batang
    /BatangChe
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BirchStd
    /BlackoakStd
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Dutch801SeBdPL-ItalicA
    /Ebrima
    /Ebrima-Bold
    /EccentricStd
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FuturaBT-Bold
    /FuturaBT-Medium
    /Gabriola
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gisha
    /Gisha-Bold
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /HoboStd
    /Impact
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSansUnicode
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /Microsoft-Yi-Baiti
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MongolianBaiti
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Narkisim
    /NewsGothXCnPL-BoldA
    /NewsGothXCnPL-RomanA
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OratorStd
    /OratorStd-Slanted
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PlantagenetCherokee
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Raavi
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /StencilStd
    /Swis721BdCnOutEU-Normal
    /Swis721BdCnOutPL-Regular
    /Swis721BdOutEU-Normal
    /Swis721BdOutPL-Regular
    /Swis721BdRndEU-Normal
    /Swis721BdRndPL-Regular
    /Swis721Blk2EU-Normal
    /Swis721BlkCnEU-Italic
    /Swis721BlkCnEU-Normal
    /Swis721BlkCnPL-Italic
    /Swis721BlkCnPL-Regular
    /Swis721BlkEU-Italic
    /Swis721BlkEU-Normal
    /Swis721BlkExEU-Normal
    /Swis721BlkExPL-Regular
    /Swis721BlkOutEU-Normal
    /Swis721BlkOutPL-Regular
    /Swis721BlkPL-Italic
    /Swis721BlkPL-Regular
    /Swis721BlkRndEU-Normal
    /Swis721BlkRndPL-Regular
    /Swis721CnEU-Bold
    /Swis721CnEU-BoldItalic
    /Swis721CnEU-Italic
    /Swis721CnEUNormal
    /Swis721CnEU-Normal
    /Swis721CnPL-Bold
    /Swis721CnPL-BoldItalic
    /Swis721CnPL-Italic
    /Swis721CnPL-Roman
    /Swis721ExEU-Bold
    /Swis721ExEU-Normal
    /Swis721ExPL-Bold
    /Swis721ExPL-Regular
    /Swis721HvEU-Italic
    /Swis721HvEU-Normal
    /Swis721HvPL-Italic
    /Swis721HvPL-Regular
    /Swis721LtCnEU-Italic
    /Swis721LtCnEUNormal
    /Swis721LtCnEU-Normal
    /Swis721LtCnPL-Italic
    /Swis721LtEUNormal
    /Swis721ThEUNormal
    /Swis911UCmPL-RegularA
    /Swis921PL-RegularA
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings-Regular
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


