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Abstract

Anthessius isamusi n. sp. is described based on female and male specimens from a turbinid gastropod, Turbo marmoratus
Linnaeus, collected in the East China Sea off Kumejima Island, the Ryukyu Islands, southern Japan, during the KUME-
JIMA 2009 Expedition. The female of the new species is differentiated from its congeners by the following combination
of characters: 1) the absence of denticles on the ventral surface of the anal somite; 2) the length to width ratio of the caudal
ramus; 3) the antenna bearing 4 claws; 4) the maxilla with 3 distal teeth; 5) the exopod of leg 4 with 3 spines on the ter-
minal segment, and; 6) leg 5 with a rod-like terminal segment.

Key words: Copepoda, new species, the Ryukyu Islands, gastropod

Introduction

Anthessius is the largest genus in the poecilostomatoid copepod family Anthessiidae Humes, 1986. Stock et al.
(1963) recognised 23 species in the genus. Since then, 20 more species have been described, bringing the total to
43 known species (Avdeev & Kazatchenko 1986; Devi 1984; Do & Kajihara 1984; Ho 1983; Ho & Kim 1992;
Humes 1973, 1976; Humes & Ho 1965; Humes & Stock 1965; Kim 1993, 2009; López-González et al. 1992;
Reddiah 1966; Stock 1964; Suh & Choi 1991; Suh 1993). Almost all species are parasitic or commensal on marine
bivalves and gastropods (Boxshall & Halsey 2004; Ho 1997), and some have been reported from molluscs of
commercial important (e.g. Humes 1973; Humes & Stock 1965; Tanaka 1961). During the KUMEJIMA 2009
Expedition conducted in the East China Sea around Kumejima Island, the Ryukyu Islands, southern Japan in
November 2009, a new species of Anthessius was collected from Turbo marmoratus Linnaeus, which is
commercially important in the Indo-West Pacific.

Materials and Methods

A specimen of Turbo marmoratus Linnaeus, was collected by SCUBA off Kumejima Island, the Ryukyu Islands,
Okinawa, southern Japan, during the KUMEJIMA 2009 Expedition. After dissecting the snails, copepods were
removed by rinsing in freshwater and preserved in 80% ethanol. Copepod specimens were soaked in lactophenol
for 24 hours before dissection. The appendages were dissected and observed using the method of Humes &
Gooding (1964). The drawings were made with the aid of a drawing tube. The terminology followed Huys &
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Boxshall (1991). Measurements in micrometres are shown as ranges with means and standard deviations in
parentheses. Length and width of each body parts is in square brackets together. Type specimens are deposited in
the crustacean collection of the National Museum of Nature and Science, Tokyo (NSMT) and the University of the
Ryukyus Museum, Fujukan (RUMF), Okinawa.

Taxonomic account

Order Poecilostomatoida Thorell, 1859

Family Anthessiidae Humes, 1986

Genus Anthessius Della Valle, 1880

Anthessius isamusi n. sp.
(Figs. 1–3)

Material examined. Holotype, female (NSMT–Cr 21665), ex Turbo marmoratus Linnaeus (Gastropoda:
Turbinidae), off Ebi-ana (26°17ʹN, 126°47ʹE), Kumejima Island, the Ryukyu Islands, East China Sea, Japan, 13
November 2009. Allotype: a male (NSMT–Cr 21666) and Paratypes: 4 females and 1 male (NSMT–Cr 21667); 2
female and 1 male (RUMF–ZC–1503), Collection data of allotype and paratypes same as that of holotype.

Description of female holotype. Body (Fig. 1A) 2240 long, excluding caudal rami (n = 7). Cephalothorax
ovoid, shorter than wide 969 × 1202, widest at posterior 3/4. Three free thoracic somites in prosome distinctly
separated and narrowing posteriorly. Urosome 5-segmented, 768 long. Genital complex barrel-shaped, shorter than
wide 227 × 292. Anal somite (Fig. 1C) shorter than wide 124 × 152, unarmed. Caudal ramus (Fig. 1C) longer than
wide 140 × 67, length/width ratio 2.08, slightly longer than anal somite, with 6 setae; outer lateral seta naked and
located on subterminal, most outer and inner seta plumose, 2 middle setae with small spinules on margin. 

Rostrum (Fig. 1B) broad. Antennule (Fig. 1D) 7-segmented, with armature formula 4, 17, 4, 3, 4 + 1
aesthetasc, 2 + 1 aesthetasc, 7 + 1 aesthetasc; all setae naked. Antenna (Fig. 1E) 3-segmented; proximal segment
with 1 distal seta on anterior surface; middle segment with 1 subterminal seta on anterior surface; terminal segment
bearing 1 short and 3 long setae proximally, 1 subterminal seta, and distal tip carrying 1seta and 2 strong hook-like
claws, one of them slender and long, and the other small.

Labrum (Fig. 1F) bilobed bearing median incision. Mandible (Fig. 2A) bearing 1 lash-like serrated inner seta
and apical serrated lash with 2 proximally, bifurcated teeth at outer lash basis. Maxillule (Fig. 2B) bearing 2 long
and 2 small setae, 3 blunt and 1 comb-like processes. Maxilla (Fig. 2C) 2-segmented; proximal segment rod-like,
unarmed; distal segment tapering into pointed process, with 2 large and 1 small teeth on convex side and 2 spines
near basis. Maxilliped (Fig. 2D) digitiform, with obscure suture line and distally tapering process with 1 setule.

Legs 1 to 4 (Fig. 2E–H) with coxa, basis, and 3-segmented rami; leg armature formula as follows:

Coxa of legs 1 to 4 with single row of small denticles on distal tip. Basis of legs 1 to 4 with single row of hairs
along inner margin. Legs 1 to 3 bearing single row of fine spinules on margin of basis between endopod attachment
area and outer protrusion. Proximal segment of exopod of legs 1 to 4 bearing single row of denticles along outer
margin and rows of setules along inner margin; spines foliaceous, serrated along both lateral sides, excluding distal
plumose spines along inner margin; terminal segment serrated along outer margin. Endopods of legs 1 to 4 fringed 

Coxa Basis Exopod Endopod

Leg 1 0–1 1–0 I–0; I–1; III, I, 4 0–1; 0–1; I, 2, 3

Leg 2 0–1 1–0 I–0; I–1; III, I, 5 0–1; 0–2; II, I, 3

Leg 3 0–1 1–0 I–0; I–1; III, I, 5 0–1; 0–2; III, I, 2

Leg 4 0–1 1–0 I–0; I–1; II, I, 5 0–1; 0–2; III, I, 1
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FIGURE 1. Anthessius isamusi n. sp., female, holotype NSMT–Cr 21665: A, habitus dorsal; B, rostrum area, ventral; C, anal somite 

and caudal rami, ventral; D, left antennule, posterior; E, left antenna, anterior; G, labrum. Scales: A = 500 μm; B = 200 μm; C, D, E = 
100 μm; F = 50 μm.
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FIGURE 2. Anthessius isamusi n. sp., female, holotype NSMT–Cr 21665: A, left mandible, posterior; B, left maxilulle,
anterior; C, left maxilla, posterior; D, left maxilliped, posterior; E, left leg 1, ventral; F, right leg 2, ventral; G, right leg 3,
ventral; H, left leg 4, ventral. Scales: A, C, D = 50 μm; B = 40 μm; E, F, G, H = 100 μm.
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with setules along outer margin; proximal and middle segment bearing pointed process on distal tip and single row
of spinules along distal margin; spines foliaceous with serrated margin, except for leg 1, legs 3 and 4 ornamented
with single row of setules along inner margin. Leg 5 (Fig. 3A) 2-segmented; proximal segment incompletely fused
to 5th pedigerous somite with 1 naked seta on dorsal surface; terminal segment longer than wide 144 × 55, with
length/width ratio of 2.60, bearing 3 blunt spines and 1 naked seta, spinules along posterior quarter of inner margin
and near base of each outer 3 elements. Leg 6 (Fig. 3A) rod-like with 2 elements. 

Variability of measurement. Paratype females share all important morphological characters with the
holotype. Measurement range of their body parts and appendages of female type series (n = 7) was as follows: body
(excluding caudal rami) length 2063–2240 (2150 ± 65), cephalothorax length 857–989 (928 ± 46), cephalothorax
width1040–1202 (1095 ± 58), urosome length 714–865 (791 ± 53), genital complex length 206–254 (225 ± 18),
genital complex width 270–297 (286 ± 10), anal somite length119–126 (124 ± 2), anal somite width 142–162 (152
± 7), caudal ramus length 133–145 (140 ± 4), caudal ramus width 63–70 (66 ± 2), caudal ramus length/width ratio
1.99–2.28 (2.16 ± 0.08), terminal segment length of leg 5 124–144 (134 ± 8), terminal segment width of leg 5
38–55 (44 ± 6), length/width ratio of terminal segment of leg 5 2.60–3.42 (3.09 ± 0.39).

Description of male allotype. Body (Fig. 3B) as in female, 1735 long, excluding caudal rami. Cephalothorax
ovoid, shorter than wide 766 × 792, widest at posterior 3/4. Urosome (Fig. 3B) 6-segmented, 629 long. Genital
somite (Fig. 3C) shorter than wide 203 × 221. Anal somite shorter than wide 75 × 122. Caudal ramus longer than
wide 93 ± 55, with length/width ratio of 1.69. Sexual dimorphism distinctly present in antennule (Fig. 3D), antenna
(Fig. 3E), and maxilliped (Fig. 3F). Antennule 7-segmented bearing 4 additional aesthetascs (Fig. 3D), with
armature formula 4, 17+ 3 aesthetasc, 4, 3+ 1 aesthetasc, 4 + 1 aesthetasc, 2 + 1 aesthetasc, 7 + 1 aesthetasc; all
setae naked. Antenna (Fig. 3E) as in female except proximal segment with long comb-like seta on distal margin.
Maxilliped (Fig. 3F) 4-segmented; proximal segment rod-like bearing conical, subterminal process on inner margin
and single row of spinules on outer distal corner; middle segment fusiform bearing 2 setae and 3 patches of
spinules; third segment shortest, bearing 1 seta and 1 pointed process; terminal claw curved, with spinulated inner
margin covered with spinules and bearing 1 seta. Legs 1 to 4 as in female. Leg 5 (Fig. 3C) with rod-like terminal
segment, longer than wide 122 × 35, with length/width ratio of 3.46, slender than that of female. Leg 6 (Fig. 3C)
represented by 2 naked setae on posterolateral tip of genital flap.

Variability of measurement. Paratype males share all important morphological characters with the aollotype.
Measurement range of their body parts and appendages of male type series (n = 3) was as follows: body (excluding
caudal rami) length 1600–1735 (1679 ± 70), cephalothorax length 727–766 (751 ± 21), cephalothorax width
773–840 (801 ± 34), urosome length 498–629 (567 ± 66), genital somite length 168–203 (183 ± 18), genital somite
width 211–227 (220 ± 8), anal somite length 75–83 (80 ± 5), anal somite width 122–137 (129 ± 7), caudal ramus
length 93–95 (94 ± 1), caudal ramus width 50–55 (53 ± 2), caudal ramus length/width ratio 1.69–1.85 (1.77 ±
0.08), terminal segment length of leg 5 109–127 (119 ± 9), terminal segment width of leg 5 28–35 (32 ± 4), length/
width ratio terminal segment of leg 5 3.46–3.94 (3.78 ± 0.28).

Attachment site. In mantle cavity.
Remarks. The species of Anthessius can be separated into 2 groups according to the number of spines on the

third exopodal segment of leg 4 of the female.The female of the new species has 3 spines on the terminal exopodal
segment of leg 4. This condition is shared with the following 17 species, A. atrinae Suh & Choi, 1991, A. dilatatus
(Sars, 1918), A. graciliunguis Do & Kajihara, 1984, A. investigatoris Sewell, 1949, A. kimjensis Suh, 1993, A.
leptostylis (Sars, 1916), A. longipedis Ho & Kim, 1992, A. lophiomi Avdeev & Kazachenko, 1986, A. navanacis
(Wilson, 1935), A. nortoni Illg, 1960, A. pinnae Humes, 1959, A. placunae Devi, 1984, A. projectus Kim, 1993, A.
proximus Stock, Humes & Gooding, 1963, A. saecularis Stock, 1964, A. sensitivus Stock, Humes & Gooding,
1963, and A. varidens Stock, Humes & Gooding, 1963. Nine species, namely, A. atrinae, A.dilatatus, A.
graciliunguis, A. leptostylis, A. lophiomi, A. nortoni, A. pinnae, A. placunae, and A. saecularis, are distinctly
separated from the new species by the caudal ramus longer than 3 times of the width (vs. 2 times longer than wide
in the new species). Three species, A. kijimensis, A. navanacis, and A. projectus, are differentiated from the new
species by the terminal segment of leg 5 oval and shorter than twice the width, and by the maxilla bearing more
than 5 teeth (vs. terminal segment of the leg 5 about 2.5 times longer than wide, and the maxilla with 3 teeth in the
A. isamusi n. sp.). Anthessius investigatoris, A. longipedis, Anthessius sensitivus differ from the new species by the
elongate terminal segment of leg 5 longer than 3 times of the width. Anthessius varidense differs from the new
species by the following characters: the antenna bearing a very small inner most apical claw and 3 subequal claws 



 Zootaxa 3367  © 2012 Magnolia Press  ·   65A NEW SPECIES OF ANTHESSIUS

FIGURE 3. Anthessius isamusi n. sp., female, holotype NSMT–Cr 21665: A, leg 5 and genital complex, dorsal. A. isamusi n.
sp., male, allotype NSMT–Cr 21666. B, habitus, dorsal; C, fifth pediger and genital somite, ventral; D, first to fourth segment
of left antennule, posterior, aes = aesthetasc; E, left antenna, anterior; F, left maxilliped, posterior. Scale s: A, C, D, E, F = 100
μm; B = 50 μm.
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distally, and the maxilla carrying 5 teeth without protuberance (vs. the antenna bearing 2 strong, 1 long, and 1 small
claws distally, and the maxilla bearing only 3 teeth). Anthessius proximus differs from the new species by the
following characters: the antenna with 4 strong claws distally, and leg 5 with the rows of inconspicuous spinnules
at the basis on each 2 distal spines (vs. the rows of spinnules existing distinctly at the basis of distal 2 spines on leg
5 in the A. isamusi n. sp.).

Etymology. The specific name of the new species, isamusi, is derived from an arbitrary combination of “Isamu
Nakayoshi” and “musi”. Isamu-san is a crackerjack fisherman in Kumejima Island and also a collector of the
specimens of T. marmoratus for this study. He also supported the KUMEJIMA 2009 in various ways. “Musi” is a
generic term for small animals in Japanese. The name “isamusi” alludes to the new species as “Isamu’s animal”,
and it is also his nickname. The name is used as noun in apposition.

Discussion

The genus Anthessius now comprises 44 species, including 1 new species described in this study. Only two species,
A. pectinis and A. graciliunguis, have been reported so far from Japanese waters (Do & Kajihara 1984; Tanaka
1961; Ueda et al. 2006). Among these 44 species, 21 of them (48%) are known from bivalves, but only 5 species
(11%) have been found from prosobranchs (Devi 1984; Ho 1997; Kim 2009; present study, Table 1). 

TABLE 1. Occurrence of the 44 species of Anthessius constructed after Ho (1997).

In this study, A. isamusi n. sp. is distinguished from its congeners by the following characters of the female:
the unarmed anal somite on the ventral surface; the non-elongate caudal ramus; the antenna bearing 4 claws; the
maxilla with 3 teeth; the fourth exopod with 3 spines on the terminal segment; and leg 5 with a rod-like, not
extremely elongate terminal segment. These characters were utilized in the keys to species of Anthessius by Illg
(1960) and Stock et al. (1963) and in a cladistic analysis by Ho (1997). Because the length to width ratio of the
caudal ramus and the terminal segment of leg 5 cannot be used reliably all the time to distinguish between congeric
species, it is better, in addition to the ratio, to use the shape of the terminal segment of leg 5 and the relative length
of the caudal ramus and the anal somite.

The gastropod host, T. marmoratus, is widely distributed in the tropical to subtropical waters of the Indo-West
Pacific and is extensively consumed as food and adornment (Poutires 1998). The distribution of Anthessius isamusi
n. sp. may be as widespread as the host. We also collected and examined a number of specimens of T. marmoratus
at Moorea Island, the South Pacific Ocean, French Polynesia during Moorea Biocode Project, in November 2010
but did not find A. isamusi n. sp. Although T. marmoratus has been introduced into French Polynesia since the
1960s (Poutires 1998), the copepod may not have been introduced there.

Occurrence Number of species Name of species

In weed washings 1 A. brevifurca

In plankton 5 A. concinnus, A. dilatatus, A. graciliunguis, A. groenlandicus, 
A. investigatoris

In bivalves 21 A. alatus, A. amicalis, A. arenicola, A. atrinae, A. brevicauda, 
A. discipedatus, A. distensus, A. fitch

A. graciliunguis, A. kimjensis, A. minor, A. mytilicolus, A. nosybensis, 
A. pectinis, A. pinctadae

A. pinnae, A. placunae, A. projectus, A. saecularis, A. solecurti, A. solidus

In prosobranchs 5 A. isamusi n. sp., A. leptostylis, A. longipedis, A. sensitivus, A. teissieri

In opisthobranchs 12 A. arcuatus, A. dolabellae, A. hawaiiensis, A. lighti, A. navanacis, 
A. nortoni, A. obtusispina

A. ovalipes, A. pleurobrancheae, A. proximus, A. stylocheili, A. varidens

On fish 1 A. lophiomi
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Studies have reported damage caused due to the infection of A. pinctadae Humes, 1973 in the pearl oyster,
Pinctada maxima (Jameson) in northern Australia (Humphrey et al. 1998; Jones 2007). Anthessius isamusi n. sp.
may cause similar adverse impact on the gastropod host, however, no damage in T. marmoratus individuals
carrying A. isamusi n. sp. in this study were found.

Acknowledgements

We are grateful to all the organizers and colleagues who were engaged in the KUMEJIMA 2009 Expedition. It was
organized by the Transdisciplinary Research Organization for Subtropical and Island Studies of the University of
the Ryukyus (TRO-SIS), the Center for Marine Bioscience & Biotechnology of the National Taiwan Ocean
University (CMBB), the Raffles Museum of Biodiversity Research of the National University of Singapore
(RMBR), and the Biodiversity Research Center of the Academia Sinica (BRCAS). The Expedition was conducted
under a permit granted to Tohru Naruse by the Okinawa Prefectural Governor and the Kumejima Fisheries
Cooperative. We acknowledge Il-Hoi Kim, Kangnung National University for providing valuable publications and
comments. We thank Isamu Nakayoshi and Arisa Izeki, Kumejima for collecting the samples. Part of this work
received financial support from the Ocean Exposition Commemorative Park Management Foundation, Okinawa.

References

Avdeev, G.V. & Kazatchenko, V.N. (1986) Parasitic copepods from fishes of the genus Lophiomus Gill in the Pacific.
Crustaceana, 50, 53–67.

Boxshall, G.A. & Halsey, S.H. (2004) An Introduction to Copepod Diversity. The Ray Society, London, 966 pp.
Devi, S.I. (1984) A new species of copepod Anthessius placunae from the gills of window-pane oyster Placenta placenta

(Linnaeus) off Kakibada Bay. Journal of the Marine Biological Association of India, 21, 143–146.
Do, T.T. & Kajihara, T. (1984) Two poecilostomatoid copepods, Anthessius gracilliunguis n. sp. and Modiolicola bifidus

Tanaka, 1961 from the blue mussel, Mytilus edulis galloprovincialis Lamarck, in Japan. Fish Pathology, 19, 5–15.
Ho, J.-S. (1983) A new species of copepod associated with Pleurobranchaea californica (Gastropoda: Opisthobranchia) with

discussion on Anthessius associated with notaspidean sea slugs. Veliger, 25, 393–398.
Ho, J.-S. (1997) Cladistics of the Anthessius Della Valle, 1880: a major genus of poecilostome copepods parasitic in Mollusca.

Phuket Marine Biological Center Special Publication, 17, 483–493.
Ho, J.-S. & Kim, I.-H. (1992) Copepod parasites of Gastropoda from Korea. Korean Journal of Zoology, 35, 240–255.
Humes, A.G. (1973) Cyclopoid copepods associated with marine bivalve mollusks in New Caledonia. Cahiers de l’Office de la

Recherche Scientifique et Technique Outre-Mer (ORSTOM), Série Océanographie, 11, 3–25.
Humes, A.G. (1976) Cyclopoid copepods associated with Tridacnidae (Mollusca, Bivalvia) in the Moluccas. Proceedings of the

Biological Society of Washington, 89, 491–508.
Humes, A.G. & Gooding, R.U. (1964) A method for studying the external anatomy of copepods. Crustaceana, 6, 238–240.
Humes, A.G. & Ho, J.-S. (1965) New species of the genus Anthessius (Copepoda, Cyclopoida) associated with mollusks in

Madagascar. Cahiers de l’Office de la Recherche Scientifique et Technique Outre-Mer (ORSTOM), Série Océanographie,
3, 79–113.

Humes, A.G. & Stock, J.H. (1965) Three new species of Anthessius (Copepoda, Cyclopoida, Myicolidae) associated with
Tridacna from the Red Sea and Madagascar. Bulletin of the Sea Fisheries Research Station Israel, 40, 49–74.

Humphrey, J.D., Norton, J.H., Jones, J.B., Barton, M.A., Connell, M.T., Shelley, C.C. & Creeper, J.H. (1998) Pearl oyster
(Pinctada maxima) aquaculture: Health survey of Northern Territory, Western Australia and Queensland pearl oyster beds
and farms. Fisheries Research Development Corporation Final Report 94/079. Fisheries Research Development
Corporation, Canberra, 108 pp.

Huys, R. & Boxshall, G.A. (1991) Copepod Evolution. The Ray Society, London, 468 pp.
Illg, P.L. (1960) Marine copepods of the genus Anthessius from the northeastern Pacific Ocean. Pacific Science, 14, 337–372.
Jones, J.B. (2007) Review of pearl oyster mortalities and diseases problems. In: Bondad-Reantaso, M.G., McGladdery, S.E. &

Berthe F.C.J. (Eds.), Pearl oyster health management: a manual. FAO Fisheries Technical Paper No. 503. FAO, Rome, pp.
61–70.

Kim, I.-H. (1993) Two new species of poecilostomatoid Copepoda associated with razor clams (Bivalvia, Solenidae) in the
Yellow Sea. Korean Journal of Systematic Zoology, 9, 191–202.

Kim, I.-H. (2009) Poecilostome cpepods (Crustacea: Cyclopoida) associated with marine invertebrates from tropical waters.
Korean Journal of Systematic Zoology, Special Issue, 7, 1–90.

López-González, P.J., Conradi, M., Naranjo, S. & García-Gómez, J.C. (1992) A new species of Anthessius (Copepoda:



UYENO & NAGASAWA68  ·   Zootaxa 3367  © 2012 Magnolia Press

Poecilostomatoida) associated with Berthella stellata (Risso, 1826) (Gastropoda: Opisthobranchia). Proceedings of the
Biological Society of Washington, 105, 240–248.

Poutires, J.M. (1998) Gastropods. In: Carpenter, K.E. & Niem, V.H. (eds.), FAO Species Identification Guide for Fishery
Purposes. The Living Marine Resources of the Western Central Pacific. Vol. 1. Seaweeds, corals, bivalves and gastropods.
FAO, Rome, pp. 363–648.

Reddiah, K. (1966) Copepods associated with Indian molluscs (E). Anthessius mytilicolus new species from Mytilus viridis at
Ennore. Advance Abstract Contribution Fisheries and Aquatic Sciences India, 1, 36.

Stock, J.H. (1964) Sur deux espèces d’Anthessius (Copepoda) des Indes orientales. Zoologische Mededelingen, Leiden, 39,
111–124.

Stock, J.H., Humes, A.G. & Gooding, R.U. (1963) Copepoda associated with West Indian invertebrates - III. The genus
Anthessius (Cyclopoida, Myicolidae). Studies on the Fauna of Curaçao, 17, 1–37.

Suh, H.L. (1993) Anthessius kimjensis, a new species of Anthessiidae (Copepoda; Poecilostomatoida) associated with the
pelecypod Solen grandis Dunker in Korea. Hydrobiologia, 259, 187–193.

Suh, H.L. & Choi, S.D. (1991) A new species of Anthessius (Copepoda, Poecilostomatoida, Anthessiidae) from the pen shell,
Atrina pectinata (Linne) in Korea. Korean Journal of Systematic Zoology, 7, 45–54.

Tanaka, O. (1961) On copepods associated with marine pelecypods in Kyushu. Journal of the Faculty of Agriculture, Kyushu
University, 11, 249–273.

Ueda, H., Nagai, H., Hibino, M. & Tanaka, M. (2006) Redescription of a symbiotic poecilostomatoid copepod Anthessius
graciliunguis Do & Kajihara from plankton: the second record of the species and first record of the male. Plankton &
Benthos Research, 1, 102–108.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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 0.40
    /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 0.40
    /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [900 900]
  /PageSize [612.000 792.000]
>> setpagedevice


