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Abstract.—Eight species among six genera of bopyrid isopods (repre-

senting the subfamilies Pseudioninae and Ioninae) infesting thalassinideans

from China are reported. Of these, four species are new to science: Gyge

fujianensis n. sp., Progebiophilus elongatus n. sp., Upogebione bidigitatus n.
sp., and Procepon liuruiyui n. sp., infesting Upogebia major (de Haan),

Nihonotrypaea japonica Ortmann, Upogebia carinicauda (Stimpson), and

Austinogebia wuhsienweni (Yu). One species, Ione cornuta Bate, 1864, is

recorded for the first time from Chinese waters and from a new host.

Pseudione longicauda Shiino, 1937, Gyge ovalis (Shiino, 1939), and

Progebiophilus sinicus Markham, 1982, previously known from Hong Kong

or Taiwan, are recorded for the first time from mainland China, extending

their range north.

The epicaridean family Bopyridae cur-

rently contains about 590 described spe-

cies, approximately one tenth of which

are parasites of thalassinidean decapods

(Markham 2001, Boyko & Williams

2009), commonly known as ghost or

mud shrimp. Bopyrids from thalassini-

deans belong to four subfamilies: two

subfamilies (Pseudioninae and Ioninae)

contain species that are ectoparasites,

infesting the branchial chamber of hosts,

the monotypic Phyllodurinae is represent-

ed by a species that is an ectoparasite on

the abdomen of hosts, and the subfamily

Entophilinae contains one species that is

endoparasitic in the abdomen of host

ghost shrimp (Markham 2005, Markham

& Dworschak 2005). Although the Indo-

West Pacific contains the highest number

of thalassinideans (Dworschak 2000,

2005), China has been less well sampled

than other regions and thus likely holds

many new records and new species of

bopyrid parasites. Examination of thalas-

sinidean decapods deposited in the Insti-

tute of Oceanology of the Chinese Acad-

emy of Sciences (IOCAS) yielded eight

branchial bopyrid species belonging to six

genera within the Pseudioninae and Ioni-

nae. Among the eight species, four are

new to science, one is recorded for the

first time from Chinese waters, and three

are recorded for the first time from

mainland China from new hosts.

Materials and Methods

Materials for this study came from

National Comprehensive Oceanographic

Survey (1958–1960) and a series of

investigations of marine fauna and flora

along the Chinese coast by the Institute of* Corresponding author.
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Oceanology, Chinese Academy of Sci-

ences (IOCAS). All materials examined

are deposited in the IOCAS, Qingdao,

China. The specimens were viewed and

drawn with a Zeiss Stemi SV II Apo.

Males for scanning electron microscope

study were fixed in 2.5% glutaraldehyde

in 0.2 M Millonig’s phosphate buffer at

pH 7.4 for 1.5 h and postfixed in 1%

osmium tetroxide in 0.2 M Millonig’s

buffer for 1 h. The specimens were

dehydrated through a graded series of

ethanol, followed by critical point dry-

ing. After sputter coating with colloidal

gold, the specimens were examined with

a KYKY2800B scanning electron micro-

scope.

Taxonomy

Family Bopyridae Rafinesque-Schmaltz,

1815

Subfamily Pseudioninae Codreanu, 1967

Genus Pseudione Kossmann, 1881

Pseudione longicauda Shiino, 1937

Fig. 1

Pseudione longicauda Shiino, 1937:479–

482, figs. 1, 2 [type locality Seto, Japan;

infesting Nihonotrypaea japonica Ort-

mann].—Shiino,1952:41, 43.—Shiino,

1958:30–31, fig. 1.—Shiino, 1964:242.

—Shiino, 1972:7.—Danforth, 1963:849.

—Bourdon, 1968:150, 172, 214–215.—

Restivo, 1970:314.—Bourdon, 1981a:

628.—Bourdon et al., 1981:498.—

Fig. 1. Pseudione longicauda Shiino, 1937. Female (A–G, CIET510301). A. Dorsal view. B. Ventral view.

C. Right antennae. D. Barbula. E. Right maxilliped, external view. F. Right oostegite 1, external view. G.

Right oostegite 1, internal view. Male (H, I, CIET510302). H. Dorsal view. I. Ventral view. Scale bars: 1 mm

(A, B); 0.52 mm (D, F, G); 0.38 mm (E); 0.50 mm (H, I).
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Markham, 1992a:281–282, figs. 4, 5

[Hong Kong; infesting Nihonotrypaea

petalura (Stimpson)].—Huang, 1994:

530.—Adkison & Heard, 1995:108.—

Saito et al., 2000:37.—Huang,

2001:326.—Markham, 2001, tables 1,

2.—Li, 2003:155, tables 1, 3.—Itani,

2004:37–41, tables 3, 4.—Saito & Ki-

noshita, 2004:1–7, figs. 3, 4, tables 1, 3.

Material examined.—Infesting Nihono-

trypaea japonica Ortmann. Cangkou,

Jiaozhou Bay, Shandong province,

36u049N, 120u199E, 8 Mar 1951,

CIET510301, 1 female, CIET510302, 1

male; 4 Aug 1955, CIET550801, 1 female;

Yantai, Shandong province, 37u309N,

121u249E, 30 Jun 1957, CIET570601, 2

females, CIET570602, 2 males; Dongwo,

Hainan province, 19u009N, 110u109E, 16

Mar 1957, coll. Zhengang Fan & Jieshan

Xu, CIET570301, 1 female. No. 1 sea

beach of Qingdao, Shandong province,

36u009N, 120u189E, 3 Nov 1963, coll.

Zhengang Fan, Chen Mu & Xiubin Fang,

CIET631101, 1 female, CIET631102, 1

male. Cangkou, Jiaozhou Bay, Shandong

province, 36u049N, 120u199E, 9 Apr 1954,

coll. Xiuji Zhang, CIET540401, 1 female,

CIET540402, 1 male. Shazikou, Jiaozhou

Bay, Shandong province, 36u049N,

120u199E, 24 Apr 1964, coll. Zhengang

Fan & Haokui Lu, CIET640401, 1 female,

CIET640402, 1 male. Lianjiang, Fujian

province, 26u209N, 119u539E, 1 Jun 1964,

coll. Guangzong Wu & Fuzeng Sun,

CIET640601, 2 females, CIET640602, 2

males. Cangkou, Jiaozhou Bay, Shandong

province, 36u049N, 120u199E, 4 Jun 1954,

CIET540601, 2 females, 2 males.

Remarks.—Pseudione longicauda has

been thoroughly described and illustrated

by Shiino (1937, 1958) and Markham

(1992a). This is the northernmost record

of the species from China; the species was

previously found in Hong Kong. Differ-

ences between the Chinese specimens

(Fig. 1) and those of Shiino (1937) and

Markham (1992a) are minor. The Chi-

nese females possess tubercles on the

external surfaces of oostegites 2–5

(Fig. 1B), and have setose maxilliped

palps on the maxillipeds (Fig. 1E); Hong

Kong females lack tubercles and the palps

are composed of two setose articulating

sections. The Chinese males have weakly

developed tuberculate pleopods (Fig. 1I);

Markham (1992a) and Shiino (1937)

indicated the males lacked pleopods, but

Shiino (1958) described juvenile males

with tuberculiform pleopods, suggesting

this character is variable depending on

development of the males.

There has been considerable debate on

the taxonomy of the host Nihonotrypaea

japonica. Sakai (1999, 2001, 2005) consid-

ered the genus Nihonotrypaea Manning &

Tamaki, 1998, to be a synonym of

Callianassa and synonomized N. japonica

with N. harmandi (Bouvier) (Sakai 2001).

However, other researchers (see Dwors-

chak 2000, 2005; Lin et al. 2007) have

convincingly supported the erection of the

genus Nihonotrypaea by Manning &

Tamaki (1998), and morphological anal-

yses have shown N. japonica and N.

harmandi to be distinct (Wardiatno &

Tamaki 2001, Tamakai 2003). Interest-

ingly, Manning & Tamaki (1998) indicat-

ed that these host species could be

separated on the basis of their parasites;

unfortunately, they did not identify the

species of parasites and, to our knowl-

edge, no one has done so since. The

biology and natural history of N. japonica

and N. harmandi have been studied in

detail (Tamaki & Suzukawa 1991, Ta-

maki et al. 1992a, b, 1996, 1997, 1999;

Tamaki & Ingole 1993, Tamaki & Ueno

1998, Tamaki & Miyabe 1999), including

their parasite fauna and mechanisms for

removal of parasites (Batang & Suzuki

2003, Itani 2004).

Distribution and hosts.—Japan, on Ni-

honotrypaea japonica (Ortmann); China,

Hong Kong, on Nihonotrypaea petalura;

China, Shandong Province, Fujian Prov-

ince, Hainan Province, on Nihonotrypaea

japonica.
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Genus Gyge Cornalia & Panceri, 1861

Gyge ovalis (Shiino, 1939)

Fig. 2

Abbreviated synonymy. (See Markham

2004, for complete synonymy to 2004.)

Metabopyrus ovalis Shiino, 1939a:88–91,

figs. 7, 8 [Hakata Bay, Kyûsyû, Japan;

infesting Upogebia major (de Haan)].

Gyge ovalis: Markham, 2004:195–197, fig.

6 [Chang-Hua County, southwest Tai-

wan, infesting Austinogebia edulis

(Ngoc-Ho & Chan)].

Material examined.—Infesting Upoge-

bia major (de Haan). Cangkou, Jiaozhou

Bay, Shandong province, 36u049N,

120u199E, 9 Apr 1954, CIET540403, 2

females, CIET540404, 2 males; 11 Feb

1960, CIET600201, 4 females, CIET-

600202, 4 males; 26 Jun 1956, coll. Yiqing

Liu, CIET560601, 3 females, CIET-

560602, 3 males; 5 Nov 1956, coll.

Fig. 2. Gyge ovalis (Shiino, 1939). Female (A–D, CIET560601). A. Dorsal view. B. Ventral view. C.

Right side of barbula. D. Right oostegite 1, internal view. Male (E, F, CIET560602). E. Dorsal view. F.

Ventral view. Scale bars: 1 mm (A, B); 0.36 mm (C, E, F); 0.50 mm (D).
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Zhengang Fan & Jieshan Xu, CIET-

561101, 2 females, CIET561102, 2 males;

9 Oct 1956, coll. Xiuji Zhang, CIET-

561003, 2 females, CIET561004, 2 males;

3 Sep 1957, coll. Xiutong Ma, CIET-

570901, 10 females, CIET570902, 10

males; 10 Nov 1957, coll. Yongliang

Wang, CIET571102, 5 females, CIET-

571103, 4 males; 9 Sep 1949, CIET-

490901, 1 female; 13 Jul 1957, coll. Yaxi

Yang, CIET570701, 1 female, CIET-

570702, 1 male; 29 Sep 1954, CIET-

540901, 1 female, CIET540902, 1 male;

20 Sep 1956, CIET560901, 1 female,

CIET560902, 1 male; 20 Oct 1955, CIET-

551001, 3 females, CIET551002, 2 males;

29 Mar 1955, CIET550301, 1 female; 18

Jul 1958, CIET580701, 1 female, CIET-

580702, 1 male; 23 Dec 1957, CIET-

571201, 1 female, CIET571202, 1 male; 18

Oct 1951, CIET511001, 2 females, CIET-

511002, 1 male; 9 Oct 1956, CIET561001,

1 female. Cangkou, Jiaozhou Bay, Shan-

dong province, 36u049N, 120u199E, 7 May

1951, CIET510505, 1 female, CIET-

510506, 1 male. Xunjia Island, Jiao-

zhou Bay, Shandong province, 35u589N,

120u179E, 27 Apr 1951, CIET510403, 1

female, CIET510404, 1 male.

Infesting Austinogebia wuhsienweni

(Yu). Cangkou, Jiaozhou Bay, Shandong

province, 36u049N, 120u199E, 12 Apr 1953,

CIET530401, 1 female, CIET530402, 1

male.

Remarks.—Bourdon (1968) and Page

(1985) suggested that Metabopyrus

Shiino, 1939 should be united with Gyge

Cornalia & Panceri, 1861, but they did

not formalize this synonymy. Markham

(2004) incorporated Metabopyrus into

Gyge, which then included four species,

and redescribed Gyge ovalis from Taiwan.

Our specimens of Gyge ovalis from

Jiaozhou Bay, China (Fig. 2) correspond

very closely to the original description

(Shiino 1939a). Whereas females of G.

ovalis from Taiwan and Korea lack

maxilliped palps (Kim & Kwon 1988,

Markham 2004), those from China and

Japan have small palps (Shiino 1939a,

1958). Male specimens of G. ovalis from

China have prominent midventral projec-

tions on all pereomeres and the first
pleomere (Fig. 2F); midventral projec-

tions were found on the last four pereo-

meres and first pleomere in Shiino’s males

(Shiino 1939a) but were not noted in

Markham’s males (Markham 2004). Gyge

ovalis is abundant in Jiaozhou Bay,

China, where Austinogebia wuhsienweni

is a new host record for the parasite. We
consider G. ovalis to be widely distributed

in Asia and the degree of morphological

variation (e.g., presence/absence of mi-

nute palp on maxilliped) to represent

intraspecific variation.

Distribution and hosts.—Japan, on Up-

ogebia major (de Haan); southwest Korea,

on Upogebia major (de Haan); southwest

Taiwan, on Austinogebia edulis (Ngoc-Ho

& Chan); China, Jiaozhou Bay, Shandong

province, on Upogebia major (de Haan)

and Austinogebia wuhsienweni (Yu).

Gyge fujianensis, new species

Fig. 3

Material examined.—Infesting Upoge-

bia major (de Haan). Holotype: Fujian

province, 26u059N, 119u189E, 7 Jun 1964,

coll. Daoyuan Sun, CIET640603, 1 fe-

male. Allotype: same collection data as

holotype, CIET640604, 1 male.

Description of holotype (CIET640603).—

Length 6.12 mm, maximal width 4.98 mm

across pereomere 3, head length 1.28 mm,

head width 1.86 mm, pleon length

1.78 mm. All body regions and segments
distinct. Dextral rotation ,11u. No pig-

mentation except for eyes. Body outline

smoothly oval (Fig. 3A, B).

Head pentagonal, deeply set into pere-

on and not extending beyond body

margin, without frontal lamina. Eyes

small, near anterolateral corners of head.

Antennule of 3 articles, antennae of 4

articles, both with terminal setae

(Fig. 3C). Maxilliped lacking palp, poste-

rior lobe produced anteromedially into
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sharp plectron (Fig. 3D). Barbula with

two large digitate processes with digitate

margins on each side, digitate margin in

center (Fig. 3E).

Pereon broadest across pereomere 3.

Coxal plates on first three pereomeres of

right side, but only on first pereomere of

left side. Oostegites incompletely enclos-

ing brood pouch. Oostegite 1 smoothly

rounded anteriorly, with simple digitate

internal ridge (Fig. 3F, G). Basis carinae

of pereopods 1–7 progressively smaller

posteriorly (Fig. 3H, I), carina of pereo-

pod 1 almost reaching propodus

(Fig. 3H), basis of pereopod 7 with

reduced carina (Fig. 3I).

Pleon of 6 pleomeres, lateral plates

absent, pleomeres 1–5 bearing uniramous

Fig. 3. Gyge fujianensis. Female (A–J, CIET640603). A. Dorsal view. B. Ventral view. C. Right

antennae. D. Right maxilliped, external view. E. Barbula. F. Right oostegite 1, external view. G. Right

oostegite 1, internal view. H. Right pereopod 1. I. Right pereopod 7. J. Ventral view of pleon. Male (K–O,

CIET640604). K. Dorsal view. L. Ventral view. M. Left antennae. N. Left pereopod 1. O. Left pereopod 7.

Scale bars: 1 mm (A, B); 0.19 mm (C, L, M–O); 0.45 mm (D); 0.33 mm (E); 0.56 mm (F, G); 0.29 mm (H,

I); 0.53 mm (J); 0.50 mm (K, L).
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pleopods, without tubercles on ventral

surface of pleon; pleomere 6 min, with

median indentation and slender finger-

like uniramous uropods extending from

center (Fig. 3J).

Description of allotype (CIET640604).—

Length 2.27 mm, maximal width 1.0 mm

across pleomere 6, head length 0.24 mm,

head width 0.63 mm. All body segments

distinct (Fig. 3K, L).

Head suboval, posterior margin trian-

gular, dark eyes near posterolateral mar-

gins. Antennule of 3 articles, antennae of

5 articles, both with terminal setae

(Fig. 3M).

All pereomeres almost equal in width,

with pointed mediolateral edge (Fig. 3K).

Pereomeres 4–7 and pleomeres 1–3 with

prominent midventral projections. Pereo-

pods all similar in structure and size,

dactyli of first two pereopods larger than

others (Fig. 3N, O).

Pleon of 6 pleomeres, with rounded

mediolateral edge. Pleomere 1 slightly less

wide than pereomere 7, pleomeres dimin-

ishing rapidly in width posteriorly. Pleo-

meres without pleopods, pleotelson pro-

duced into two short posterior projections

and anal cone, no uropods (Fig. 3L).

Etymology.—The specific name fujia-

nensis refers to the locality of the type

specimens.

Remarks.—Including the new species,

the genus Gyge presently contains five

species. Gyge fujianensis is most similar to

G. branchialis Cornalia & Panceri, 1861,

which has been reported many times from

Britain through the Mediterranean to the

Black Sea (Bonnier 1900, Bourdon 1968).

However, females of G. fujianensis have

distinct eyes, pentagonal head, coxal

plates on the long side of pereomeres 1–

3, and lack tubercles on the ventral

surface of the pleon and pleopods,

whereas females of G. branchialis have

no eyes, have a trapeziform head, coxal

plates on the long side of pereomeres 1–4,

and possess many tubercles on the ventral

surface of pleon and pleopods. Males of G.

fujianensis possess a triangular posterior

margin of the head, midventral projections

on pereomeres 4–7 and pleomeres 1–3, has

pereopods with all segments distinct, and

lacks pleopods; in contrast, males of G.

branchialis have a straight posterior mar-

gin of the head, midventral projections

present on pereomeres 2 or 3 to 7, fused

carpi and meri of pereopods, and pleopods

on pleomeres 1–5. In addition, the males of

G. fujianensis have a more slender pleon

than males of G. branchialis.

Distribution and hosts.—China, Fujian

province, on Upogebia major (de Haan).

Genus Progebiophilus Codreanu &

Codreanu, 1963

Progebiophilus sinicus Markham, 1982

Fig. 4

Abbreviated synonymy.

Progebiophilus sinicus Markham, 1982:

336–340, 385, figs. 8–10, table 1 (type

locality Hong Kong; infesting Upogebia

sp. 5 U. major).—Salazar-Vallejo &

Leija-Tristan, 1989:428, table 1.—

Markham, 1990:556, fig. 1.—Kazmi &

Bourdon, 1997:62.—Markham, 1988:

12.—Markham, 2001:tables 1, 2.—Li,

2003:153, tables 1, 3.—Markham, 2005:

92.

Material examined.—Infesting Upoge-

bia major (de Haan). Shajiang, Fujian

province, 26u059N, 119u189E, 3–4 Mar

1957, CIET570303, 1 female, CIET-

570304, 1 male.

Remarks.—This species has been thor-

oughly described and illustrated by Mark-

ham (1982, 1990) from Hong Kong. The

present specimens (Fig. 4) are from Fu-

jian province near the previously recorded

range. Females of the Chinese specimens

have obscure dorsolateral bosses on the

short side of pereomeres 5–7 and the

lateral plates are longer than previously

reported specimens (Fig. 4A) (Markham

1982, 1990).

Distribution and hosts.—Hong Kong,

China, on Upogebia sp. [5 U. major (de
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Haan)]; Fujian province, China, on U.

major.

Progebiophilus elongatus, new species

Fig. 5, Table 1

Material examined.—Infesting Nihono-

trypaea japonica (Ortmann). Holotype:

Cangkou, Jiaozhou Bay, Shandong prov-

ince, 36u049N, 120u199E, 7 May 1951,

CIET510501, 1 female. Allotype: same

collection data as holotype, CIET510502,

1 male. Paratypes: Chejia Village, Dalian,

Liaoning province, 38u549N, 121u389E, 29

May 1950, coll. Ruiyu Liu, CIET500501,

2 females, CIET500502, 2 males. Yantai,

Shandong Province, 37u309N, 121u249E,

30 Jun 1957, ET570603, 1 female,

ET570604, 1 male.

Description of holotype (CIET510501).—

Length 6.21 mm, maximal width 3.27 mm,

head length 1.0 mm, head width 1.49 mm,

pleon length 1.87 mm. All body regions

Fig. 4. Progebiophilus sinicus Markham, 1982. Female (A–G, CIET570303). A. Dorsal view. B. Ventral

view. C. Right antennae. D. Right maxilliped, external view. E. Right side of barbula. F. Right oostegite 1,

external view. G. Right oostegite 1, internal view. Male (H, CIET570304). H. Dorsal view of male. Scale

bars: 1 mm (A, B); 0.15 mm E; 0.50 mm (D); 0.33 mm (E); 0.58 mm (F, G); 0.39 mm (H).
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and segments distinct. Nearly symmetrical,

slight dextral rotation ,5u, no pigmenta-

tion (Fig. 5A, B). Body broadest across

pereomeres 2–3, gradually tapering poste-

riorly, pleon elongate, weakly S-shaped.

Head ovate, wider than long, without

frontal lamina. Eyes small. Antennule of

2 articles, antenna of 4 articles, few setae

except for second antennae with terminal

setae (Fig. 5C). Maxilliped with short,

stout, non-articulated, setose palp with

shallow notch in middle, posterior lobe

produced anteromedially into sharp plec-

tron (Fig. 5D, E). Barbula with two large

falcate processes and digitate margins on

each side, digitate margin in center

(Fig. 5F).

Pereon broadest across pereomeres 2–

3, gradually tapering posteriorly. Coxal

plates on first four pereomeres, with setae

on right side of first four pereomeres.

Dorsolateral bosses and tergal projections

absent. Oostegites completely enclosing

vaulted brood pouch. Oostegite 1

smoothly rounded anteriorly, with simple

digitate internal ridge, blunt posterolater-

al point (Fig. 5G, H). Basis carinae of

pereopods 1–7 progressively smaller pos-

teriorly (Fig. 5I, K), carina of pereopod 1

overlapping propodus (Fig. 5I), basis of

pereopod 7 with reduced carina, and with

a spine on the ischium (Fig. 5K).

Pleon of 6 pleomeres, lateral plates

absent, pleomeres 1–5 bearing biramous

pleopods, endopods and exopods similar,

margins almost smooth, with small tu-

bercles on surface; pleomere 6 with

middle indentation. Uropods uniramous,

Fig. 5. Progebiophilus elongatus. Female (Holotype: A–K, CIET510501). A. Dorsal view. B. Ventral

view. C. Left antennae. D. Right maxilliped, external view. E. Palp of right maxilliped. F. Barbula. G. Right

oostegite 1, external view. H. Right oostegite 1, internal view. I. Right pereopod 1. J. Right pereopod 2. K.

Right pereopod 7. Male (Allotype: L, M, CIET510502). L. Dorsal view. M. Ventral view. Scale bars: 1 mm

(A, B); 0.28 mm (C, E, I, J, K); 0.56 mm (D, F, G, H); 0.20 mm (L, M).
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similar in structure to pleopods, extend-

ing slightly beyond margin of pleomere 6

(Fig. 5B).

Description of allotype (CIET510502).—

Length 1.18 mm, maximal width across

pleomere 4, 0.51 mm, head length

0.26 mm, head width 0.38 mm. All body

segments distinct, scattered pigment on

dorsal surface of anterior margin of head,

pereomeres 4–7 and pleomere 1.

Head oval, posterior margin triangular,

dark eyes near posterolateral regions.

Antennule of 3 articles, antenna of 5

articles, with few setae.

Pereomeres 4–5 broadest, body taper-

ing slightly from pleomere 3, pereomeres

rounded laterally (Fig. 5L). Pereomeres

1–6 without midventral projections, per-

eomere 7 and pleomeres 1–2 with prom-

inent midventral projections. Pereopods

all similar in structure and size (Fig. 5M).

Pleon of 6 pleomeres, pleomere 1 wider

than pereomere 7. Pleomeres 1–5 with

tuberculiform pleopods, pleotelson pro-

duced into two long symmetrically ex-

tending posterior projections. No uro-

pods (Fig. 5M).

Etymology.—The specific name elonga-

tus refers to the long body of the holotype

female.

Remarks.—With the newly described

species included, the genus Progebiophilus

presently contains 13 species (Table 1),

most of which parasitize mud shrimp of

the genus Upogebia. Progebiophilus elon-

gatus is the only member of the genus

found on hosts in the genus Nihonotry-

paea, and the new species is distinguished

from all other species in the genus by its

long sinusoidal body. Progebiophilus elon-

gatus is most similar to P. villosus (Shiino,

1964) but differs by having a nearly

symmetrical, elongate body, whereas fe-

males of P. villosus have extensive head

rotation (,30–40u) and a short pleon.

Females of both P. villosus and P. elonga-

Table 1.—Described species of Progebiophilus with locality and host data.

Species of Progebiophilus Locality Host

P. assisi Kazmi & Bourdon, 1997 Pakistan Upogebia assisi Barnard

P. backeri (Hale, 1929)* South Australia Upogebia bowerbankii (Miers)

P. brevis Bourdon, 1981b Sierra Leone Paragebicula contigua (Božić & de Saint

Laurent)

P. bruscai Salazar-Vallejo &

Leija-Tristan, 1989

Gulf of California, Mexico Upogebia dawsoni Williams

Gulf of California, Mexico Upogebia dawsoni Williams

Gulf of California, Mexico Upogebia macginitieorum Williams

Gulf of California, Mexico Pomatogebia rugosa (Lockington)

P. chapini (Van Name, 1920)** Zaire Upogebia furcata (Aurivillius)

P. euxinicus (Popov, 1927)** Black Sea Upogebia pusilla (Petagna)

Mediterranean Sea Upogebia pusilla (Petagna)

Mediterranean Sea Upogebia deltaura (Leach)

Adriatic Sea Upogebia pusilla (Petagna)

P. filicaudatus (Shiino, 1958)** Japan Upogebia issaeffi (Balss)

P. insperatus Markham, 2005 Brazil Upogebia paraffinis Williams

P. kensleyi Markham, 2005 South Africa Upogebia africana (Ortmann)

P. sinicus Markham, 1982 Hong Kong Upogebia sp.

P. upogebiae (Hay, 1917)** North Carolina, USA Upogebia affinis (Say)

Brazil Upogebia omissa Gomes Corrêa

Mexico Upogebia felderi Williams

Florida, USA Upogebia affinis (Say)

P. villosus (Shiino, 1964)** Japan Upogebia pugnax (de Man)

P. elongatus n. sp. China Nihonotrypaea japonica (Ortmann)

* Originally in the genus Cryptione (Hansen, 1897).

** Originally in the genus Pseudione Kossmann, 1881.
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tus possess setae on coxal plates 1–4;

however, Progebiophilus villosus also has

setae on the last 3 pereomeres and pleo-

meres. In addition, females of P. elongatus

have a much more elongate body and the

pleopods are not as round as in P. villosus

but are more triangular with tubercles on

the surface, and the uropods of the females

are not rod-like in shape as in P. villosus but

similar to the shape of the pleopods.

Females of P. elongatus possess a spine

on the ischium of pereopod 7, a feature

lacking in P. villosus.

Distribution and hosts.—China, on Ni-

honotrypaea japonica (Ortmann).

Subfamily Ioninae H. Milne Edwards,

1840, emend. R. Codreanu, 1967

Genus Ione Latreille, 1817

Ione cornuta Bate, 1864

Fig. 6

Abbreviated synonymy.

Ione cornuta Bate, 1864:668.—Bate &

Westwood, 1868:253, pl. 2.—Giard &

Bonnier, 1887:77.—Richardson, 1899:

Fig. 6. Ione cornuta Bate, 1864. Female (A–H, CIET570501). A. Dorsal view. B. Ventral view. C. Right

antennae. D. Right maxilliped, external view. E. Right side of barbula. F. Right oostegite 1, external view.

G. Right oostegite 1, internal view. H. Left pereopod 6. Male (I, J, CIET570502). I. Dorsal view of male. J.

Right antennae. Scale bars: 1 mm (A, B); 0.10 mm (C, H, J); 0.40 mm (D, F, G); 0.30 mm (E); 0.47 mm (I).
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869.—Richardson, 1900:308.—Bonni-

er, 1900:245–247.—Richardson, 1904:

75.—Richardson, 1905:504.—Nierstrasz

& Brender à Brandis, 1931:180–182, figs.

57–59.—Shiino, 1939b:13–16, figs. 2,

3.—Hatch, 1947.—Kim & Kwon,

1988:205–207, fig. 4.—Markham, 1992b:

3, table 1.—Saito et al., 2000:42.—

Nobuhiro & Kyoko, 2004:1–7, fig. 4,

table 3.—Espinosa-Pérez & Hendrickx,

2006:237.—Brusca et al., 2007:535, pl.

236B.—Pernet et al., 2008:1127–1140.

Ione brevicauda Bonnier, 1900:248–250,

pl. iv.—Richardson, 1905:505–507, Fig.

553.

Material examined.—Infesting Nihono-

trypaea petalura (Stimpson). Cangkou,

Jiaozhou Bay, Shandong province,

36u049N, 120u199E, 29 Oct 1956, coll.

Zhengang Fan, CIET561001, 1 female,

CIET561002, 1 male; 10 Dec 1957, coll.

Yongliang Wang, CIET571201, 1 female;

22 Aug 1957, coll. Yiqing Liu,

CIET570801, 1 female, CIET570802, 1

male. Damai Island, Shandong province,

36u009N, 120u209E, 29 May 1957,

CIET570501, 1 female, CIET570502, 1

male.

Infesting Nihonotrypaea japonica (Ort-

mann). Cangkou, Jiaozhou Bay, Shan-

dong province, 36u049N, 120u199E, 7 May

1951, CIET510503, 1 female, CIET-

510504, 1 male. Hulu Island, Liaoning

province, 40u429N, 120u549E, 16 Jun

1950, CIET500601, 1 female. Baoxi,

Zhejiang province, 30u259N, 120u159E,

24 Nov 1950, CIET501101, 3 females,

CIET501102, 3 males. Cangkou, Jiaoz-

hou Bay, Shandong province, 36u049N,

120u199E, 26 May 1956, CIET560501, 1

female, CIET560502, 1 male. Zhanshan

Bay, Shandong province, 36u009N,

120u109E, 9 Apr 1951, CIET510409, 1

female.

Infesting Nihonotrypaea harmandi

(Bouvier). Cangkou, Jiaozhou Bay, Shan-

dong province, 36u049N, 120u199E, 10 Nov

1957, coll. Yongliang Wang, Yaxi Yang &

Jieshan Xu, CIET571101, 1 female.

Infesting Upogebia major (de Haan).

Huiquan Bay, Shandong province,

36u059N, 120u149E, 16 Sep 1951,

CIET510901, 1 female. Licun, Qingdao,

Shandong province, 36u009N, 120u109E,

16 Feb 1960, CIET600203, 1 female,

CIET600204, 1 male. Ye county, Shan-

dong province, 37u529N, 121u309E, 5 Nov

1951, CIET511101, 1 female, CIET-

511102, 1 male.

Description of reference female

(CIET570501, Fig. 6).—Length 8.89 mm

(excluding uropods), maximal width

3.95 mm, head length 0.86 mm, head

width 1.33 mm. Body axis distortion

10u, sinistral. All body segments distinct

(Fig. 6A, B).

Head bilobate, wider than long, with

frontal lamina extending beyond sides of

head. Eyes absent. Antennae visible from

dorsal side, antennule of 3 articles,

antenna of 5 articles (Fig. 6C). Maxilliped

(Fig. 6D) with broad, rounded anterior

article and small, non-setose palp; poste-

rior article triangular, rounded posterior-

ly, with long plectron ending in blunt tip.

Barbula (Fig. 6E) with two smooth sub-

equal falcate projections on each side.

Pereon broadest across third pereomere

(Fig. 6A). No middorsal projections.

Prominent coxal plates on all pereomeres,

dorsolateral bosses on first four pereo-

meres. Brood pouch almost covered by

oostegites. Oostegite 1 (Fig. 6F, G)

rounded anteriorly, straight and setose

posteriorly, without posterolateral point,

internal ridge simple, with digitate mar-

gin. External surfaces of oostegites 2, 4, 5

with long setae near base (Fig. 6B).

Pereopods long and slender, propodi of

sixth and seventh pereopods larger than

those of first five pereopods (Fig. 6H).

Pleon of six pleomeres, bearing well-

developed lateral plates, posterior mar-

gins of pleopods strongly digitate, anteri-

or margins smooth (Fig. 6A, B). Five

pairs of biramous pleopods, exopodites

lanceolate, about as long as correspond-

ing lateral plates, lacking digitate mar-
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gins, endopodites of first three pleopods

broader than those of last two pleopods.

Terminal pleomere bearing long curled

uniramous uropods (Fig. 6A, B).

Description of reference male (CIET-

570502).—Length 5.03 mm, maximal

width across third pereomere, 1.18 mm,

head length 0.58 mm. Body slender, gradu-

ally tapered posteriorly (Fig. 6I).

Head semicircular, as broad as long,

posterior margin curved. Eyes absent.

Head distinctly separated from first per-

eomere; posterior margin curved. Anten-

nae (Fig. 6J) extending far beyond head

margin; antennule of 3 articles, antenna

of 7 articles, both setose distally.

Pereomeres deeply separated by lateral

notches, without midventral tubercles.

Pleon triangular, fused into single piece,

but lateral undulations indicating six

pleomeres. Six pairs of long slender

lateral plates, no pleopods or uropods.

Remarks.—As indicated by Markham

& Boyko (1999), the genus Ione currently

contains seven described species. Al-

though Ione cornuta has been reported

many times from different geographic

regions, all previous descriptions are

incomplete, with some key characters

not provided. This is the first record of

the species from China. The present

specimens are extremely similar to Shii-

no’s (1939b) specimen, but the prominent

bilobate heads of the females and the

curved posterior margins of the males

differ from the Japanese material. The

impacts of Ione cornuta on Nihonotrypaea

japonica from Japan have been studied

(Nobuhiro & Kyoko 2004). In addition,

Pernet et al. (2008) considered its poten-

tial spread along the west coast of the

United States via transport of its mud

shrimp host Neotrypaea californiensis

(Dana) sold as bait.

Distribution and hosts.—Eastern Pacif-

ic, British Columbia to California on

Neotrypaea gigas (Dana) and Neotrypaea

californiensis (Dana); Japan, on Nihono-

trypaea japonica (Ortmann); Korea, on

Nihonotrypaea japonica; China, Shandong
province, Liaoning province, Zhejiang

province, on Nihonotrypaea japonica,

Nihonotrypaea petalura, Nihonotrypaea

japonica, Upogebia major (de Haan).

Genus Upogebione Markham, 1985

Upogebione bidigitatus, new species

Figs. 7, 8

Material examined.—Infesting Upoge-

bia carinicauda (Stimpson). Holotype:

Naozhou, Guangzhou province, 23u159N,

113u279E, 29 Nov 1954, coll. Xiutong Ma,

CIET541101, 1 female. Allotype: same

collection data as holotype, CIET541102,

1 male (on SEM stub). Paratypes: Infesting

Austinogebia wuhsienweni (Yu). Jiaozhou
Bay, Stn. D7, 35u599N, 120u259E, 31 m, 9

Aug 2004, coll. Hongfa Wang, CIETD701,

1 female, CIETD702, 1 male.

Description of holotype (CIET541101,

Fig. 7).—Length 5.08 mm, maximal width
across pereomere 3, 4.48 mm, head length

1.2 mm, head width 1.35 mm, pereon

length 2.57 mm, pleon length 1.15 mm.

All body segments distinct, nearly symmet-

rical, slight sinistral distortion (Fig. 7A, B).

Head square, short frontal lamina,
without eyes. Antennae (Fig. 7C) extend-

ing beyond head, antennule of 3 articles,

antenna of 5 articles, terminal segments

setose. Maxilliped (Fig. 7D, E) with

broad anterior article bearing large artic-

ulating semicircular setose palp, its poste-

rior article triangular with pointed plec-

tron. Barbula (Fig. 7F) with two pairs of
falcate lateral projections, middle region

with three small, rounded projections.

Pereon broadest across third pereo-

mere, first pereomere shortest and curved

around head. Dorsolateral bosses absent,
tergal projections present on left side of

pereomeres 5–7, moderately large, similar

in shape to lateral plates on pleomere 1;

coxal plates on both sides of first four

pereomeres and on right side of pereo-

meres 5, 6. Oostegites not enclosing brood

pouch but almost meeting each other,

first oostegite (Fig. 7G, H) with smooth
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unornamented internal ridge, proximal

lobe ovate, distal lobe subtriangular.

Pereopods (Fig. 7I, J) longer posteriorly

with all articles distinct; each with stout

basis and short dactyli short; ischium of

seventh pereopod approximately three

times longer than that of first pereopod.

Pleon of six pleomeres, first five bear-

ing slender pointed lateral plates extend-

ing posteriorly; five pairs of biramous

pleopods similar to lateral plates in shape

and size, all with smooth edges (Fig. 7B).

Pleomere 6 with lanceolate uniramous

uropods of similar structure to pleopods

and lateral plates.

Description of allotype (CIET541102,

Figs. 7K, L, 8).—Length 2.25 mm, head

width 0.47 mm, head length 0.31 mm,

pereon length 1.48 mm, maximal width

across pleon 1, 1.07 mm, pleon length

0.46 mm (Figs. 7K, L, 8A). All body

regions and segments distinct, no pigmen-

tation aside from eyes.

Head suboval, its posterior edge trian-

gular, much narrower than first pereo-

mere. Dark eyes near posterolateral cor-

ners of head (Fig. 7K). Antennule of 3

articles, antenna of 5 articles; distal two

articles of first antennae with terminal

setae, second antenna longer and extending

beyond margin of head, setose terminally

(Fig. 8B).

Pereon approximately 0.6 of total

length; all pereomeres distinctly separat-

ed; third to seventh pereomeres almost

equally wide; first pereomere with small,

Fig. 7. Upogebione bidigitatus. Female (Holotype: A–J, CIET541101). A. Dorsal view. B. Ventral view.

C. Right antennae. D. Right maxilliped, external view. E. Palp of right maxilliped. F. Right side of barbula.

G. Right oostegite 1, external view. H. Right oostegite 1, internal view. I. Right pereopod 1. J. Right

pereopod 6. Male (Allotype: K, L, CIET541102). K. Dorsal view. L. Ventral view. Scale bars: 1 mm (A, B);

0.20 mm (C, E); 0.71 mm (D); 0.44 mm (F); 0.52 mm (G, H); 0.39 mm (I, J); 0.48 mm (K, L).
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round midventral projection; second to

seventh pereomeres and first pleomere

with two ventral projections (Figs. 7L,

8A, D). All pereopods similar in size,

except carpi longer posteriorly; all carpi

and meri with terminal setae (Fig. 8C).

Pleon of five pleomeres, first pleomere

wider than pleomere 7, with two ventral

Fig. 8. Upogebione bidigitatus. Male (Allotype, CIET541102). SEM micrographs. A. Ventral view

(damaged along pleon). B. Right antennae and pereopod 1. C. Left pereopods 1, 2. D. Ventral view of

pereomeres 1–3 (arrow shows midventral projection of pereomere 2). E. End of pleon. Scale bars: 1 mm (A);

0.28 mm (B, E); 0.18 mm (C, D).
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projections and sessile tuberculiform ple-

opods (Figs. 7L, 8A). Fourth pleomere

short and concave posteriorly, fifth pleo-

mere distinct laterally but incompletely

separated dorsally and ventrally, embed-

ded in fourth pleomere (Fig. 8E), termi-

nal pleomere extended, posteriorly trun-

cate, lacking uropods, distally setose

(Fig. 8E).

Etymology.—The specific name bidigi-

tatus refers to the male possessing two

ventral projections on the second to

seventh pereomeres and first pleomere.

Distribution and hosts.—China, on Up-

ogebia carinicauda (Stimpson), Austinoge-

bia wuhsienweni (Yu).

Remarks.—The genus Upogebione

Markham, 1985 contains four species,

including the new species, all of which

parasitize hosts in the family Upogebii-

dae. Upogebione bidigitatus is similar to

U. ovalis (Nierstrasz & Brender à Brandis,

1931), originally described as Hypercepon

ovale by Nierstrasz and Brender à Brandis

(1931) from the Gulf of Thailand. Upo-

gebione bidigitatus differs from U. ovalis

in that the females of the former lack eyes

and have pleopodal endopodites nearly

equal in size to the exopodites. The males

of U. bidigitatus are similar to those of U.

ovalis; however, males of the former can

be distinguished from those of U. ovalis

by the incomplete separation between the

last two pleomeres. Upogebione bidigita-

tus is distinguished from Upogebione

phuketensis Markham, 1985 by the nearly

symmetrical body, pereomeres without

dorsolateral bosses, first oostegite with

smooth internal ridge, and pereopods

with distinct separation between carpi

and meri. In addition, the males of U.

bidigitatus can be distinguished from

those of U. phuketensis in having six

pleomeres. Upogebione bidigitatus differs

from U. tropica (Lemos de Castro &

Brasil Lima, 1975), from Brazil, as males

of the latter have two ventral projections

only on the first pleomere and lack

pleopods, whereas males of U. bidigitatus

have two ventral projections on pereo-
meres 2–7 and pleomere 1 and have

tuberculiform pleopods.

Genus Procepon Shiino, 1937

Procepon liuruiyui, new species

Fig. 9

Material examined.—Infesting Austino-

gebia wuhsienweni (Yu). Holotype: Naoz-
hou, Guangdong Province, 23u159N,

113u279E, 29 Nov 1954, coll. Ruiyu Liu

& Yongliang Wang, CIET541103, 1

female. Allotype: same collection data as

holotype CIET541104, 1 male. Paratypes:

same collection data as holotype

CIET541105, 1 female.

Description of holotype (CIET541103,

Fig. 9A–I).—Length (not including uro-

pods) 11.61 mm, maximal width across

fourth pereomere, 9.52 mm, head length

2.22 mm, head width 3.36 mm, pereon

length 6.29 mm, distortion 11u, dextral.
All body regions and segments distinct

(Fig. 9A, B).

Head oval, wider than long, bearing

short frontal lamina with setose anterior

margin. Eyes absent. Antennule of 4

articles, terminal article minute, bearing
setae; antenna of 5 articles, basal seg-

ments stout, with terminal setae

(Fig. 9C). Maxilliped anterior article

broad with stout, blunt, nonarticulating

setose palp, its posterior article triangular

with sharp pointed plectron (Fig. 9D).

Each side of barbula bearing five lateral

projections with digitate margins, projec-
tions progressively smaller toward mid-

dle, cone-shaped projection in center

(Fig. 9E).

Pereon broadest across fourth pereo-

mere, setose-margined coxal plates along
sides of first four pereomeres. Tergal

projections on pereomeres 5–7, small,

rounded on anterior end, produced into

sharp point on posterior ends. Oostegites

covered with tubercles, completely enclos-

ing highly vaulted brood pouch; first

oostegite smoothly rounded anteriorly,

with digitate internal ridge, long, angled,
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round posterolateral point, posterior

margin curved (Fig. 9F, G). All pereo-

pods similar in shape, except progressive-

ly longer posteriorly (Fig. 9H, I), seventh

pereopods with two large digitiform

projections on ischium (Fig. 9I).

Pleon of six pleomeres, first five bear-

ing biramous pleopods and lateral plates,

single row of tubercles on ventral surface

of pleon between pleopods, with slight

gap in middle. Endopodites and exopo-

dites long, lanceolate with two regular

rows of small tubercles on ventral surface

of endopodites and exopodites; lateral

plates similar in structure to pleopods,

except more slender and lacking rows of

tubercles. Uniramous uropods of same

structure as pleopods, with two rows of

tubercles (Fig. 9B).

Description of allotype (CIET541104,

Fig. 9J–M).—Length 6.18 mm, maximal

width across pereomeres 3, 4, 1.63 mm,

head length 0.71 mm, head width 0.95 mm,

pleonal length 1.25 mm. All body segments

distinct, patches of setae on dorsal surface

of head, sides of pereomeres 1–7 and lateral

plates of pleomeres 1–4 (Fig. 9J, K).

Head subcircular, eyes small, posterior

edge bluntly pointed. Antennule of 2

articles, antenna of 4 articles, with setae

at distal extremity of second antennae

(Fig. 9L).

All pereomeres almost equally wide,

with rounded margins (Fig. 9J), without

Fig. 9. Procepon liuruiyui. Female (Holotype: A–I, CIET541103). A. Dorsal view. B. Ventral view. C.

Left antennae. D. Left maxilliped, external view. E. Left side of barbula. F. Left oostegite 1, external view.

G. Left oostegite 1, internal view. H. Right pereopod 1. I. Right pereopod 7. Male (Allotype: J–M,

CIET541104). J. Dorsal view. K. Ventral view. L. Right antennae. M. Left pereopod 4. Scale bars: 1 mm (A,

B); 0.14 mm E; 0.38 mm (D); 0.26 mm (E); 0.56 mm (F, G); 0.20 mm (H, I); 0.41 mm (J, K); 0.10 mm

(L, M).
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midventral projections. Pereopods similar

in shape and size, dactyli small, carpi and

meri fused and setose (Fig. 9M).

Pleon of six pleomeres, first five with

lateral plates and uniramous pleopods, all

of similar structure, long, sharply pointed,

lanceolate. Final pleomere produced into

long, uniramous uropods similar to pleo-

pods (Fig. 9K).

Etymology.—The specific name liur-

uiyui is selected to express special thanks

to Prof. Ruiyu Liu, for providing speci-

mens and help in our research.

Distribution and hosts.—China, on Aus-

tinogebia wuhsienweni (Yu).

Remarks.—The new species belongs to

the genus Procepon Shiino, 1937 on the

basis of the females having a prominent

head, lacking middorsal projections, and

their pleomeres being produced into long

lanceolate lateral plates and similar bira-

mous pleopods and uniramous uropods.

Males have six pleomeres with long

lanceolate lateral plates and uropods.

Including Procepon liuruiyui, there are

three species in the genus Procepon

Shiino, 1937. Procepon liuruiyui is most

similar to P. insolitum Shiino, 1937, which

was described by Shiino (1937, 1958)

from Japan in Upogebia major and

redescribed from Thailand in Upogebia

sp. (Markham 1985). Females of P.

liuruiyui differ from P. insolitum by the

dorsolateral bosses on pereomeres 1–4

(absent in P. insolitum), absence of eyes

(small eyes are present in P. insolitum),

and presence of a prominent setose palp

on the maxilliped (palp lacking in P.

insolitum). Males of P. liuruiyui also differ

from P. insolitum by the absence of

midventral projections (small, rudimenta-

ry tubercles being present in P. insolitum),

setose head and pereon (setae lacking in

P. insolitum), and final pleomere without

an anal cone (prominent anal cone being

present between uropods in P. insolitum).

Procepon liuruiyui is distinguished from

P. horridulum Markham, 1985, from

Thailand as the former has a barbula

with five pairs of projections (irregular

barbula in P. horridulum), and tubercu-

lated oostegites, pleopods and pleomeres

(tubercles lacking in P. horridulum). In

addition, P. liuruiyui can be distinguished

from P. horridulum in that the males of P.

liuruiyui possess five pairs of lanceolate

pleopods, which are lacking in P. horrid-

ulum.
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