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ABSTRACT

A review of 37 bopyrid isopods known to infest 43 species of caridean shrimps in China is
presented, based on literature records and new material. Synonymies are provided for all
species, with descriptions and detailed illustrations given for species represented by material
examined herein. Bopyrids recorded as new species or new Chinese records belong to the
subfamilies Argeiinae (2 or 3 species, depending on the identity of Argeia sp.: Argeia pugettensis
Dana, 1852, Argeia sp., Stegoalpheon kempi Chopra, 1923), Pseudioninae (2 species:
Paranikione sibogae, n. gen. n. sp., and Paranikione distorta, n. sp.), Bopyrinae (13 species:
Bathygyge grandis Hansen, 1897, Bopyrella articulata, n. sp., Bopyrinella parameces, n. sp.,
Bopyrione multifeminae, n. sp., Bopyroides hippolytes (Kroyer, 1838), Bopyroides shiinoi
Rybakov and Andeev, 1991, Parabopyrella cuspidata, n. sp., Parabopyrella distincta (Nierstrasz
and Brender a Brandis, 1923), Parabopyrella elongata (Shiino, 1949), Parabopyrella hodgarti
(Chopra, 1923), Parabopyrella perplexa Markham, 1990, Parabopyrella symmetros, n. sp., and
Septembopyrina tozeumaophila, n. gen., n. sp.), and Hemiarthrinae (2 species: Eophrixus
caudatus, n. sp., and Sigyn branchialis, n. gen, n. sp.), collected from the South China Sea (7
species), East China Sea (3 species), Yellow Sea (4 species), and East and South China seas (2
species). Three new genera and 10 new species are described, with an additional four species
newly recorded from Chinese waters. The genus Argeia is reviewed and a new genus is erected
for Argeia lowisi Chopra, 1923, and Argeia nierstraszi Shiino, 1958. Capitetragonia Pearse,
1953, is recognized as the senior synonym of Probopyria Markham, 1985. The genus
Parabopyriscus and species Parabopyriscus stellatus are deemed to be available from Markham,
1982, not Markham 1985. Hemiarthrus filiformis Chopra, 1923, is transferred to Hyperphrixus
Nierstrasz and Brender a Brandis, 1931. The species composition of Eophrixus Caroli, 1930, is
reviewed, the type species designation is clarified, and two species of Hypophryxus Shiino, 1934,
are transferred into this genus. A key to all genera of Argeiinae and Bopyrinae and keys to
species of seven bopyrine genera are provided, as is a list (with hosts) of the 82 bopyrid and

ionid species currently known to infest Chinese noncaridean decapods.

INTRODUCTION

Bopyridae Rafinesque, 1815, is the largest
and best-defined epicaridean family, species of
which infest their decapod hosts primarily bran-
chially or abdominally. Markham (1985a) and
Martin and Davis (2001) considered Bopyridae
as divided into 10 subfamilies. Subsequently,
Bopyrophryxinae Condreanu, 1965, was syno-
nymized with Pseudioninae Codreanu, 1967
(Bourdon and Boyko, 2005). Boyko et al.
(2013) used 18S rDNA to explore the phylo-
geny of epicarideans and their results showed
that Ioninae H. Milne Edwards, 1840, should
be restricted to the type genus and removed
from Bopyridae; the remaining species formerly
in Ioninae were placed into a newly described
Keponinae Boyko et al., 2013. Additionally
Boyko et al. (2013) showed that Entophilinae
Richardson, 1903, did not belong to Bopyridae
but rather was a family within Cryptoniscoidea.
Therefore, Bopyridae currently includes eight
subfamilies, four of which (Argeiinae Mark-
ham, 1977, Bopyrinae Rafinesque, 1815, Hemi-
arthrinae Markham, 1972, and Pseudioninae

Codreanu, 1967) are found parasitizing cari-
dean shrimp, with all but the latter subfamily
found exclusively on carideans.

Studies on bopyrids from China, except for
Hong Kong and Taiwan, were conducted pri-
marily from 2006 onward. Prior to 2006,
Nierstrasz and Brender a Brandis (1929,
1930, 1931) reported six bopyrids from Chi-
nese waters, while Markham (1982, 1990,
1992a) and Boyko (2004) recorded 54 species.
An et al. (e.g., 2006a, b, 2007a, 2007b, 2008,
2009a, 2009b, 2010, 2011, 2012a, 2012b,
2012¢, 2012d, 2013a, 2013b, 2013c, 2013d,
2013e, 2014a, 2014b), Duan et al., (2008),
and Williams and An (2009) reported 84 spe-
cies in seven subfamilies and 46 genera. Cur-
rently, there are 119 bopyrid species known
from Chinese waters (caridean parasites listed
in the text plus the noncaridean parasites in
table 1).

The materials reported on herein were
included in an unpublished dissertation by
one of us (An, 2006, not a published work
according to the criteria of the ICZN). We
reexamined all the specimens and have
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concluded that they represent 20 species in 12
genera belonging to four subfamilies. The
names for all species as given in An (2006)
are included in the synonymy lists, but with
the notation that several names used as new
in that dissertation are treated here in syno-
nymy and are not available names. All these
species are described (or redescribed) with fig-
ures of males and females presented. A key to
all genera of Argeiinae and Bopyrinae and
keys to species of seven bopyrine genera are
provided, as is a list (with hosts) of the 82
bopyrid and ionid species currently known to
infest Chinese noncaridean decapods.

In addition to the new Chinese species and
records, several taxonomic decisions are
made in this paper. The genus Argeia is
reviewed and a new genus is erected for
Argeia lowisi Chopra, 1923, and Argeia nier-
straszi Shiino, 1958. Capitetragonia Pearse,
1953, is recognized as the senior synonym of
Probopyria Markham, 1985. The genus Para-
bopyriscus Markham and species Parabopyr-
iscus stellatus Markham are deemed to be
available from Markham, 1982, not Mark-
ham 1985. Hemiarthrus filiformis Chopra,
1923, is transferred to Hyperphrixus Nier-
strasz and Brender a Brandis, 1931. The spe-
cies composition of FEophrixus Caroli, 1930,
is reviewed, the type species designation is
clarified, and two species of Hypophryxus
Shiino, 1934, are transferred into this genus.

Host(s) elsewhere

Other localities

Chinese localities
Guangdong Province;
Shandong Province

( Continued)
Hong Kong

TABLE 1

SUMMARY LIST OF NEW TAXA,
TAXONOMIC DECISIONS, AND
CHINESE RECORDS

Hosts in China

Argeiinae

Stegoargeia, n. gen.

Stegoargeia lowisi (Chopra, 1923), n. comb.
Stegoargeia nierstraszi (Shiino, 1958), n. comb.

Austinogebia wuhsienweni (Yu, 1931

(Gebiidea: Upogebiidae)

(Brachyura: Epialtidae)
Upogebia carinicauda (Stimpson, 1860),

Hyastenus diacanthus (De Haan, 1839)

Pseudioninae
Paranikione sibogae, n. gen., n. sp.
Paranikione distorta, n. sp.

Bopyrinae

Bopyrella articulata, n. sp.

Bopyrinella parameces, n. sp.

Bopyrione multifeminae, n. sp.

Bopyroides shiinoi Rybakov and Andeev, 1991
(new Chinese record)

Capitetragonia Pearse, 1953 (= Probopyria
Markham, 1985), new synonymy

(Bonnier, 1900)

Bopyrid species
Upogebione

bidigitatus An
et al., 2009a

Tylokepon naxiae

Subfamily
K
P
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Capitetragonia alphei (Richardson, 1900),
n. comb.
Capitetragonia elliptica (Markham, 1992),

n. comb.

Parabopyrella cuspidata, n. sp.

Parabopyrella distincta (Nierstrasz and Bren-
der a Brandis, 1923) (new Chinese record)
Parabopyrella elongata (Shiino, 1949) (new
Chinese record)

Parabopyrella hodgarti (Chopra, 1923) (new
Chinese record)

Parabopyrella symmetros, n. sp.
Septembopyrina tozeumaophila, n. gen., n. sp.

Hemiarthrinae

Eophrixus  brevicaudata
n. comb.

Eophrixus caudatus, n. sp.
Eophrixus leptochelae (Pillai, 1966), n. comb.
Eophrixus pikei (Bruce, 1968), n. comb.
Sigyn branchialis, n. gen., n. sp.

(Chopra, 1923),

MATERIALS AND METHODS

Materials for this study originated from the
China Comprehensive Oceanographic Survey
of the 1950s and 1989-1991. All materials
examined are deposited in the Institute of
Oceanology, Chinese Academy of Sciences,
Qingdao, China (IOCAS), except those speci-
mens studied at the Smithsonian Institution,
Washington, D.C. (USNM). IOCAS collec-
tion abbreviations are: CIECR, CIEAL,
CIEPR, CIEGL, CIEOG, CIEHI, where
C = Crustacea, I = Isopoda, E = Epicaridea
and the last two letters = host family as fol-
lows: AL = Alpheidae, CR = Crangonidae,
GL = Glyphocrangonidae, HI = Hippolyti-
dae, OG = Ogyrididae, PR = Processidae.
Animals were viewed and drawn using a Zeiss
Stemi SV Apo. Males for scanning electron
microscope study were fixed in 2.5% glutaral-
dehyde in 0.2 M Millonig’s phosphate buffer
at pH 7.4 for 1.5 hr and postfixed in 1%
osmium tetroxide in 0.2 M Millonig’s buffer
for 1 hr. The specimens were then dehydrated
through a graded series of ethanol, followed
by critical point drying. After sputter coating
with colloidal gold, the specimens were exam-
ined with a KYKY2800B scanning electron
microscope. Synonymies do not include all
records of species from sources such as text-
books, government documents, and most
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publications where species are mentioned
without locality or host data. Bibliographic
references are provided for all bopyrid taxa,
including those listed in the tables.

SYSTEMATIC ACCOUNT

Crustacea Briinnich, 1772
Isopoda Latreille, 1817
Cymothoida Wigele, 1989
Bopyridae Rafinesque, 1815
Argeiinae Markham, 1977

DiagnNosis (modified from Markham, 1977):
Female: Body rounded, ranging from sub-
triangular to nearly circular; weakly distorted,
up to 20°; all body regions and usually all seg-
ments distinct; head much broader than long,
oval to fusiform, barbula with two or three
tapered lobes on each side, otherwise smooth;
maxilliped with articulated palp or tuft of
setae in palp area; pereopods small; brood
pouch usually wide open; pleon of six pleo-
meres, first five bearing prominent lateral
plates, pleomere 6 with uniramous uropods
subequal in size and shape to lateral plates;
pleopods uni- or biramous, usually five pairs
(occasionally with only first three or four
pairs), decreasing in size posteriorly, tubercu-
liform or as small oval flaps.

Male: All body regions and pereomeres dis-
tinct; head small, broader than long, mark-
edly narrower than pereon; pleon fused,
anteriorly as broad as final pereomere, semi-
circular to subtriangular, no indications of
segmentation; no pleonal appendages.

REMARKS: Some of Markham’s (1977) char-
acters used to justify the erection of Argeiinae,
such as the presence of lateral plates and uni-
ramous pleopods on females, are not found
in all the genera currently placed in this sub-
family (see above diagnosis). As a conse-
quence, the monophyly of this subfamily has
been questioned by earlier authors (e.g., Adki-
son et al., 1982; Bourdon and Bruce, 1983).
Adkison et al. (1982) considered Parargeia
Hansen, 1897, to be closer to Pseudioninae
and the other genera nearer to Bopyrinae,
but the molecular phylogeny of Boyko et al.
(2013) showed Argeia being the sister taxon
to Hemiarthrinae. A molecular analysis of
species in all the argeiine genera is needed to
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address questions of Argeiinae monophyly
and validity.

KEY TO GENERA OF ARGEIINAE,
BASED ON MATURE FEMALES

la. Pleon gradually tapering from pereon ... 2
1b. Pleon with pleomere 1 markedly narrower
than pereomere 7 ... Eragia Markam, 1977
2a. Pleomeres fused ...................
......... Gareia Bourdon and Bruce, 1983
2b. Pleomeres distinct ... ............... 3
3a. Coxal plates present on at least pereomeres
1 to 4, or those perecomeres divided later-
ally; pereopods reduced; body ovoid, ovate
or subtriangular . .................. 4
3b. Coxal plates absent, no pereomeres promi-
nently divided laterally; pereopods promi-
nent; body nearly circular ............
.............. Argeiopsis Kensley, 1974

4a. Body broader thanlong ............. 5

4b. Body longer than broad ............. 6

5a. Dorsally directed ovate lateral plates pre-
sent . ........ Stegoalpheon Chopra, 1923

5b. Dorsally directed lateral plates lacking
......... Stegoargeia, n. gen. (see below)

6a. Brood pouch almost completely enclosed;

lateral plates extending farther to sides than
width of pereon ... Parargeia Hansen, 1897

6b. Brood pouch open; lateral plates not

extending farther to sides than width of
PEreon . ... ... ...t 7

7a. Length of lateral plates and uropods not

exceeding width of first pleomere . . . . . ..
.................. Argeia Dana, 1852

7b. Length of final lateral plates and uropods
exceeding width of first pleomere . . . Bopyrosa
Nierstrasz and Brender a Brandis, 1923

Argeia Dana, 1852

DiagNosis (modified from Markham, 1977):
Female: Body ovoid, about 3/4 as wide as
long, slightly distorted, all body regions and
segments distinct; head subrectangular, wider
than long; maxilliped palp setose (sometimes
articulated); barbula with two or three short
projections on each side; pereomeres either
bearing coxal plates or prominently divided
laterally; oostegites surrounding but not cov-
ering marsupium, oostegite 1 with large
rounded posterolateral lobe, not tapered;
pleon of six pleomeres, first five produced
into prominent oval to lanceolate lateral
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plates; pleopods uniramous, exopodites often
reduced to knobs on ventral surface, especially
posteriorly; uropods uniramous, of same size
and shape as lateral plates.

Male: Body approximately three times as
long as wide; head usually much narrower
than pereon; pereomeres distinctly separated,
subequal in width; pleon triangular, ending
in rounded point.

TypE SPECIES: Argeia pugettensis Dana,
1852, by monotypy.

OTHER SPECIES: Argeia atlantica Mark-
ham, 1977.

REMARKS: Argeia lowisi Chopra, 1923, and
A. nierstraszi Shiino, 1958, do not belong in
Argeia. Females of both A. pugettensis and
A. atlantica have an oostegite 1 with a
rounded (not tapered) posterior lobe, the first
5 pleomeres with lateral plates and a pair of
uniramous pleopods on pleomeres 1-5. How-
ever, females of A. lowisi and A. nierstraszi
both have an elongate and tapered oostegite
1 posterior lobe (similar to that seen in Ste-
goalpheon kempi Chopra, 1923), no lateral
plates or biramous pleopods. Although the
oostegite 1 is very similar in A4. lowisi, A. nier-
straszi, and S. kempi, the presence of five or six
pairs of uniramous lateral plates and five pairs
of biramous pleopods in S. kempi precludes
the inclusion of A. lowisi and A. nierstraszi in
that genus. Therefore, we erect Stegoargeia,
n. gen. (type species Argeia lowisi Chopra,
1923), for the type species as well as A4. nier-
straszi. The hosts for both Argeia species are
crangonids, while those of Stegoalpheon and
Stegoargeia, n. gen., are alpheids. The males
of all three genera are very similar and suggest
a close relationship between the genera.

Argeia pugettensis Dana, 1852
Figure 1

Argeia pugettensis Dana, 1852: 804-805
[Puget Sound, Washington, infesting Meta-
crangon munita (Dana, 1852)]; Dana, 1855:
pl. 53, fig. 7a—d; Stimpson, 1857: 511 [Puget
Sound, Washington, infesting M. munital;
Stebbing, 1893: 336, 337; Calman, 1898:
281; Richardson, 1899a: 868; Richardson,
1899b: 336-337; Bonnier, 1900: 48, 61,
171, 221, 327-328, fig. 55; Richardson,
1900: 308; Gerstaecker, 1901: 185; Richard-
son, 1904a: 45, 60-64, figs. 35-40 [Bering
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Sea to San Diego Bay, California, infesting
Argis alaskensis (Kingsley, 1883), Argis
crassa (Rathbun, 1899), Argis dentata
(Rathbun, 1902), Argis lar (Owen, 1839),
Argis ovifer (Rathbun, 1902), Crangon alas-
kensis Lockington, 1877, Crangon alba
Holmes, 1900, Crangon dalli Rathbun,
1902, Crangon franciscorum angustimanus
Rathbun, 1902, Crangon nigromaculata
Lockington, 1877, Crangon propinquus
Stimpson, 1860, M. munita, Neocrangon
communis Rathbun, 1899]; Richardson,
1904b: 858; Richardson, 1905a: 220 [British
Columbia and Alaska, infesting Argis den-
tata (Rathbun, 1902), C. alaskensis, N. com-
munis]; Richardson, 1905b: 544-550, figs
586-597 [same material as Richardson,
1904a]; Richardson, 1909: 122 [Japan and
Korea, infesting Argis sp.]; Chopra, 1923:
476478, 480; Nierstrasz and Brender
a Brandis, 1923: 87; Fee, 1927: 16, 40 [Brit-
ish Columbia, infesting Lissocrangon stylir-
ostris  (Holmes, 1900), M. munital;
Nierstrasz and Brender a Brandis, 1929: 16
[California, infesting Crangon sp.]; Fraser,
1932: 64; Hiraiwa, 1933: 53; Shiino, 1933:
249, 277-279, fig. 11 [Japan, infesting
unknown host]; Gurjanova, 1936a: 219-
221, fig. 138 [Kamchatka Peninsula and
Bering Sea, infesting Argis spp., Crangon
spp.]; Gurjanova, 1936b: 258; Shiino,
1937a: 299 [Japan, infesting Crangon affinis
De Haan, 1849]; Ricketts and Calvin, 1939:
185, 281; Baer, 1946: 65; Hatch, 1947: 164,
224, pl. 9, figs. 110-112; Ricketts and Cal-
vin, 1948: 185, 320; Baer, 1951: 69-70;
Ricketts and Calvin, 1952: 239, 438; Shiino,
1952: 34; Menzies and Miller, 1954: 141,
153, fig. 65¢c, d; Shiino, 1958: 56, pl. 3, fig.
8 [Japan, infesting A. lar, C. affinis, Neo-
crangon sagamiensis (Balss, 1913)]; Oguro,
1961: 43-47, figs. 1-3, 5-7 [Japan, infesting
C. affinis]; Danforth, 1963: 35, 52, 54, 60,
61, 63, 64, 68, pl. 2, fig. 1, pl. 4, figs. 4-6;
Sindermann and Rosenfield, 1967: 351;
Bourdon, 1968: 358; George and Strom-
berg, 1968: 253 [Washington, infesting A.
dentata, C. alaskensis, Crangon francis-
corum Stimpson, 1856, FEualus suckleyi
(Stimpson, 1854), Mesocrangon munitella
(Walker, 1898), M. munita, N. communis];
Ricketts and Calvin, 1968: 286, 488;
Schultz, 1969: 323-324, figs. 516-517,
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Danforth, 1970: 41; 42, 56-57, 143, 150,
fig. 5a—c; Sindermann, 1970: 171; Strom-
berg, 1971: 28; Kozloff, 1974: 148; Miller,
1975: 285, 287, 305, pl. 64, fig. 18; Mark-
ham, 1977: 112-114 [Washington and Cali-
fornia, infesting C. alaskensis, C. fran-
ciscorum, Neocrangon resima (Rathbun,
1902)]; Rudy and Rudy, 1979: 122, 124,
126; Beck, 1980: 135; Bourdon et al., 1981:
502; Jay, 1985: i-vii, 1-63 [California,
infesting C. franciscorum]; Ricketts et al.,
1985: 328, 533; Markham, 1986: 156, 161;
Bourdon, 1987: 342-343, fig. 17.23; Strath-
mann, 1987: 436; Kim and Kwon, 1988:
199, 201, 207-210, fig. 6 [Korea, infesting
A. lar, C. affinis, possibly Crangon hakoda-
tei Rathbun, 1902]; Jay, 1989: 68-76 [Cali-
fornia, infesting C. franciscorum]; Sinder
mann, 1990: 196; Brusca and Wilson,
1991: 148, fig. 2a; Feeney, 1995: 6; Trilles,
1999: 285, 292, 334, fig. 8.13C; Brusca et al.,
2001: 20; Shields, 2001: 313; An, 2006: 61—
63, fig. 26 [China, infesting C. affinis, Cran-
gon cassiope de Man, 1906, Crangon cran-
gon (Linnaeus, 1758)]; Espinosa-Pérez and
Hendrickx, 2006: 237; Chaplin-Ebanks and
Curran, 2007: 73; Marin Jarrin, 2007: x,
54, 90-92 96, 100, 118 [Oregon, infesting
Lissocrangon stylirostris (Holmes, 1900)];
An et al., 2008: 225-226 [China, infesting
C. affinis, C. cassiope, C. crangon]; Liu:
2008: Marin Jarrin and Shanks, 2008: 691;
613-620 [Oregon, infesting L. stylirostris];
Romero-Rodriguez and Roman-Contreras,
2008: 1207; Wicksten, 2008: 143; Espinosa-
Pérez et al., 2009: 229; Williams and An,
2009: 122; Dumbauld et al.,, 2011: 337
Han and Li, 2010: 228; An, 2011: 130-133,
figs. 5-1-5-3 [China, infesting C. affinis, C.
cassiope, C. crangon]; Marin Jarrin and
Shanks, 2011: 237; Wicksten, 2012: 106;
Williams and Boyko, 2012: 7; Penha-Lopes
et al., 2013: 35; Rudy and Rudy, 2013:
208, 210, 272; Sherman and Curran, 2013:
1336; Romero-Rodriguez and Roman-Con-
treras, 2014: 470; Seo et al., 2014: 413417,
fig. 2 [Korea, infesting A. lar]; Cericola
and Williams, 2015: 239.

Argeia pauperata Stimpson, 1857: 511 [San

Francisco, California, infesting C. francis-
corum]; Stebbing, 1893: 415; Calman,
1898: 281; Bonnier, 1900: 61, 171, 221,
328, 381; Gerstaecker, 1901: 185, 266;
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Richardson, 1905b: 551; Chopra, 1923:
476-478; Nierstrasz and Brender a Brandis,
1923: 87; Gifford, 1934: 1-20, pls. 1-5;
[California, infesting C. franciscorum]; Dan-
forth, 1963: 20, 28, 34; 68, 75, pl. 1, fig. 4, pl.
2, fig. 2, pl. 4, figs. 1-3; Schultz, 1969: 323;
Danforth, 1970: 41, 56, 150, fig. 4d-f;
Stromberg, 1971: 28; Miller, 1975: 287,
305; Nelson et al., 1986: 121-124.

Argeja [sic] pugettensis Cornalia and Panceri,
1861: 86, 16.

?Bopyrus sp. Bate, 1888: 485 [Japan, infesting
C. affinis].

Argeia sp. Calman, 1898: 261, 281 [Washing-
ton, USA, infesting C. affinis].

Argeia depauperata [sic] Richardson, 1899a:
868; Richardson, 1899b: 336, 337; Richard-
son, 1900: 308.

Argeia (?) [spp.] Bonnier, 1900: 221.

Argeia Calmani Bonnier, 1900: 171, 221, 329,
381 [Washington, infesting C. affinis]
(nomen nudum).

Argeia Pingi Y1, 1935: 52-53 [Hopei and
Shantung Provinces, China, infesting C.
cassiopel].

Argaeia [sic] pugettensis—MacGinitie and
MacGinitie, 1949: 266 [west coast of United
States, infesting C. alaskensis]; MacGinitie
and MacGinitie, 1968: 265-266.

MATERIAL  ExaMINED: Infesting Crangon
affinis De Haan, 1849. 292, & (CIECR
007601), South Yellow Sea, Stn.76, 123°30'E,
27°20'N, 45 m, 18 April 1975; 229, 2338
(CIECRO020801), South Yellow Sea, Stn. 208,
127°00'E, 30°30'N, 46 m, 12 July 1968; @, &
(CIECR104941), Yellow Sea, Stn.10494,
122°00'E, 35°00'N, 52 m, 13 June 2004; 299,
2338 (CIECRO007602), South Yellow Sea,
Stn.76, 123°30’E, 27°20'N, 45 m, 10 June
1975; @, & (CIECR030601), Yellow Sea, Stn.
306, 126°00'E, 29°30'N, 60 m, 13 November
1957; @ (CIECR350801), Yellow Sea, Stn.
3058, 120°00’E, 35°00'N, 81 m, 12 September
1992; @, 8 (CIECR626301); South China Sea,
Stn. 6263, 107°30'E, 19°00'N, 77 m, 8 March
1962; @, & (CIECRO008101), South Yellow
Sea, Stn. 81, 122°00'E, 27°10'N, 31 m, 8
June 1975; @, 8 (CIECR005101), South Yel-
low Sea, Stn. 51, 123°20’E, 28°30’'N, 65 m,
18 April, 1975; @, & (CIECR000101), South
Yellow Sea, Stn.1, 121°00'E, 26°30'N, 75 m,
29 April 1976; Q, & (CIECRS590501),

Shazikou, Qingdao, Shandong Province, 16
May 1959, coll. Fenxuan Zhang; 22%, 2338
(CIECR580901), South Yellow Sea, Stn. 81,
122°00’E, 27°10’'N, 31 m, 20 September
1958; 222, 233 (CIECR303801), Yellow Sea,
Stn. 3038, 123°45'E, 36°00'N, 71.5 m, 10
November 1958.

Infesting Crangon crangon (Linnaeus,
1758). 229, 2338 (CIECRS530401), Yantai
Fish Market, Shandong Province, 20 April
1953; 299, 233 (CIECR570101), Shazikou,
Qingdao, Shandong Province, 20 January
1957, coll. Shaowu Wang, Xiuxi Zhang and
Zhengang Fan; @, 8 (CIECR550401), Yantai,
Shandong Province, 5 April 1955, coll. Engze
Yang; @, & (CIECR500301), Beidai He,
Hebei Province, 5 March 1950.

Infesting Crangon cassiope de Man, 1906.
299, 2388 (CIECRS510401), 229, 233
(CIECR510402), Yantai, Shandong Province,
6 April 1951.

DescripTionN: (CIECR007601): Length 8.12
mm, pereon length 4.58 mm, maximal width
6.2 mm, head length 0.94 mm, head width
1.87 mm, distorted 36° (fig. 1A, B). All seg-
ments distinct. Head with narrow frontal
lamina, anterior edge of head deeply bilobate
(fig. 1A), eyes lacking. Antennule of three
articles, antenna of five articles, terminally
setose. Maxilliped (fig. 1C, D) with setose
palp, plectron sharp, anterior article two times
larger than posterior article. Barbula with two
pairs of smooth falcate lateral projections on
each side (fig. 1E).

Pereon broadest across third pereomere
(fig. 1A). Coxal plates very reduced, only visi-
ble on first three pereomeres of long side.
Dorsolateral bosses on first three pereomeres
of longer side, and first four pereomeres on
shorter side. Tergal projections on longer
side extended, tapeing distally to sharp tip.
Brood pouch open (fig. 1B). Oostegite 1
(fig. 1F, G) with nearly smooth internal ridge,
posterolateral point lacking. Posterior pereo-
pods larger than anterior pairs, ischium with
enlarged tubercular lobe, dactyli blunt
(fig. 1H, I). Pleon of six pleomeres, first five
pleomeres with lateral plates and uniramous
pleopods. Sixth pleomere without lateral
plates, with uniramous uropods (fig. 1B).

DescripTion: Male (CIECR007601): Len-
gth 2.26 mm, maximal width across pereo-
mere 4, 0.71 mm, head width 0.43 mm,
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Fig. 1.
C. Right maxilliped, external view. D. Palp of right maxilliped. E. Right side of barbula. F. Right oostegite
1, external view. G. Right oostegite 1, internal view. H. Right pereopod 7. I. Right pereopod 1. Female
(CIECRS530401). J. Dorsal view. Male (CIECR007601) (K-N): K. Dorsal view. L. Ventral view. M.
Antenna and antennule. N. Pereopod 7. Male (CIECR510401). O. Ventral view of pleon. Scale: 1 mm (A—
C, E-L, O), 0.5 mm (D, M, N).

head length 0.20 mm, pleonal length 0.55
mm. (fig. 1K, L). Head elliptical, separated
from first pereomere (fig. 1K). Black eyes
near posterior edge of head (fig. 1K). Anten-
nule of three articles, antenna of four articles,
terminally setose (fig. 1M). Pereomeres

Argeia pugettensis Dana, 1852, female (CIECR007601) (A-I): A. Dorsal view. B. Ventral view.

distinct, subequal in width, midventral pro-
jections lacking (fig. 1L). Dactyli of first per-
eopod larger others (fig. 1N). Pleon fused
into single ovate piece, pleopods and uropods
lacking; anal cone usually lacking (occasion-
ally present) (fig. 10).
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VariaTions: The head of some females is so
deeply biobed it looks like a pair of spheres
united. One female specimen (CIECR530401)
with an extremely bulging head, very
extended, terminally sharp tergal projections
(fig. 1)) and the surface of the lateral plates
are crenulated. One male (CIECR510401)
with anal cone on the terminal end of the
pleon (fig. 10).

Hosts AND LocaLiTies: Infesting Argis alas-
kensis (Kingsley, 1883), Argis crassa (Rath-
bun, 1899), Argis dentata (Rathbun, 1902),
Argis lar (Owen, 1839), Argis ovifer (Rathbun,
1902), Crangon affinis De Haan, 1849, Cran-
gon alaskensis Lockington, 1877, Crangon
alba Holmes, 1900, Crangon cassiope de
Man, 1906, Crangon crangon (Linnaeus,
1758), Crangon dalli Rathbun, 1902, Crangon
franciscorum Stimpson, 1856, Crangon fran-
ciscorum angustimanus Rathbun, 1902, Cran-
gon hakodatei Rathbun, 1902, Crangon
nigromaculata Lockington, 1877, Crangon
propinquus Stimpson, 1860, FEualus suckleyi
(Stimpson, 1854), Lissocrangon stylirostris
(Holmes, 1900), Mesocrangon munitella
(Walker, 1898), Metacrangon munita (Dana,
1852), Neocrangon communis Rathbun, 1899,
Neocrangon resima (Rathbun, 1902), Neo-
crangon sagamiensis (Balss, 1913) (Crangoni-
dae), Bering Sea to San Diego, Japan,
Korea, China.

ReEMaRrks: This species has an extremely
wide range, occurring in both the northeast
and northwest Pacific on at least 23 crangonid
hosts. Specimens from Japan, Korea, and
China have been well described, but north-
western Pacific specimens are much more
poorly known. Richardson (e.g., 1905b)
described the species in some detail, but a
fuller redescription, especially of characters
now known to be informative at the spe-
cies level, is needed. An example of a
possible difference between northwestern and
northeastern Pacific specimens, based on lit-
erature review, is that the northwestern speci-
mens appear to have moderate to pronounced
bilobation of the head, while northeastern
specimens have a nearly flat head in dorsal
view (see, e.g., Gifford, 1934). Additionally,
given the wide geographic range of the spe-
cies, a molecular analysis of specimens from
both sides of the Pacific should be undertaken
to test the possibility of cryptic species.
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Fig. 2. Argeiasp., female (CIECR979401) (A-B):
A. Dorsal view. B. Right maxilliped, external view.
Scale: I mm (A); 0.5 mm (B).

There are three hosts of this species in
China and one of these, Crangon cassiope, is
the type host for Argeia pingi Y1, 1935, which
was only very briefly described, not illu-
strated, and never reported subsequent to its
original description. Markham (1977) thought
A. pingi might be a synonym of A. pugettensis.
Because this host has now been recollected
and is infested with Argeia specimens that do
not differ from A. pugettensis as currently
defined, A. pingi is here considered a synonym
of A. pugettensis. However, if future molecu-
ler and/or morphological analyses show any
differences warranting recognition of the
northeastern and northwestern populations
as distinct species, 4. pingi would likely be
the valid name for northwestern Pacific speci-
mens, assuming that all northwestern Pacific
specimens are conspecific. However, the type
specimens of A. pingi appear to be lost and a
neotype would be required.

Argeia sp.
Figure 2

Argeia atlantica: An, 2006: 63—64; An et al.,
2008: 226; An, 2011: 133-134, fig. 5-4 (not
Argeia atlantica Markham,1977).

MATERIAL EXAMINED: Infesting Crangon affi-
nis De Haan, 1849, @ (CIECR979401), &
(CIECR979402), Yellow Sea, Stn. 9794,
123°30'E, 35°30’N, 9 January 2004.
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DescripTioN:  Female (CIECR979401):
Length 10.04 mm, pereon length 4.46 mm,
maximal width 7.92 mm, head length 0.92
mm, head width 2.31 mm (fig. 2A).

All segments distinct except median regions
of pleomeres 1 and 2. Anterior edge of head
deeply bilobate, frontal lamina extending
beyond head (fig. 2A); eyes lacking. Anten-
nule and antenna of three and five articles,
respectively, terminally setose. Maxilliped
(fig. 2B) with setose palp, sharp plectron. Bar-
bula with two pairs of simple falcate lateral
projections on each side.

Pereon broadest across third pereomere
(fig. 2A). Coxal plates, dorsolateral bosses
and tergal projections enlarged on first four
pereomeres. Tergal projections of pereomeres
3 and 4 acute and posteriorly directed. Brood
pouch open. Oostegite 1 with nearly smooth
internal ridge, without posterolateral point,
posterior margin with setae. Posterior pereo-
pods larger than anterior pairs, ischia without
tubercles.

Pleon of six pleomeres, first five bearing lat-
eral plates with serrated margins and unira-
mous smooth pleopods. Sixth pleomere
without lateral plates, with uniramous uropods.

Description: Male (CIECR979402): Len-
gth 2.0 mm, maximal width (across pereomere
4) 0.65 mm, head width 0.41 mm, head length
0.16 mm, pleonal length 0.62 mm. Head ellip-
tical, separated from first pereomere; eyes pre-
sent. Antennule and antennae of three and
four articles, respectively. Percomere sege-
ments distinct, subequal in width, midventral
projections lacking. Pereopods subequal in
size and shape. Pleon fused into single ovate
piece, pleopods and uropods lacking.

REemARks: The female specimen differs from
typical A. pugettensis in that it has the
ischium of each pereopod without any large
tubercular swelling and the lateral plates of
the pleon have serrated margins. The male
is not obviously different from those of A.
pugettensis. Earlier records of these speci-
mens (An, 2006, 2011; An et al., 2008) iden-
tified the specimens as A. atlantica. Aside
from the geographical distance between
China and the western Atlantic, the Chinese
specimens do not match A. atlantica as
females of that species do not have serrated
lateral plates and the head is flat (the head of
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the Chinese specimen, like those of A. puget-
tensis, is bilobed). Because this female lacks
swellings on the ischia and has serrated lateral
plates, it may represent an undescribed species.
However, as it might also be an aberrant speci-
men of A. pugettensis, more material is needed
for study.

Stegoalpheon Chopra, 1923

DiagnNosis (modified from Markham, 1977):
Female: body ovate, wider than long, slightly
asymmetrical; head separated from pereon,
large frontal lamina. Pereomeres distinct, all
except first subequal in length, first shorter,
sixth segment not shorter than others, coxal
plates on segments 1-4; dorsolateral bosses
indistinct, marsupium open. Oostegite 1with
prominent posterolateral falcate points
extending far beyond sides. Pleomere of 6 seg-
ments, distinct dorsally and laterally; seg-
ments 1-5 (sometimes 6) with dorsally
directed lateral plates and biramous pleopods
ventrally located and extending to sides of
pleon. Uropods uniramous, similar to pleo-
pods in shape.

Male: Head distinct from pereon, eyes
large. Pereomeres well defined. Pleon with
all segments fused, pleopods and uropods
absent.

TypE SpECIES: Stegoalpheon kempi Chopra,
1923, by original designation.

OTHER SPECIES: None.

REMARrks: Chopra (1923) originally de-
scribed Stegoalpheon kempi as having five pairs
of triramous pleopods However, Shiino (1951)
and Pillai (1966) convincingly showed that the
dorsally directed lobes were lateral plates and
that the pleopods were biramous. Markham
(1977) stated that the type species has five pairs
of uniramous lateral plates and five pairs of
uniramous pleopods, but this is incorrect. There
is clearly some variability in the number of lat-
eral plates, as Chopra (1923) indicated five
pairs, which argrees with the present material,
while both Shiino (1951) and Pillai (1966)
described specimens with six pairs.

Stegoalpheon kempi Chopra, 1923
Figure 3

Stegoalpheon kempi Chopra, 1923: 462, 464—
467, text fig. 8, pl. 13, fig. 1-7 [India,
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Fig. 3. Stegoalpheon kempi Chopra, 1923, female (CIEAL880701) (A—H): A. Dorsal view. B. Ventral
view. C. Left antenna and antennule. D. Right maxilliped, external view. E. Barbula. F. Right oostegite 1,
external view. G. Right oostegite 1, internal view. H. Right pereopod 2. Male (CIEAL880701) (I-K): L.
Dorsal view. J. Ventral view. K. Antenna and antennule. Scale: 1| mm (A, B, D-G,); 0.5 mm (H-J), 0.25
mm (C, K).
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infesting Alpheus cf. lobidens (De Haan,
1849)]; Shiino, 1951: 26-29, figs. 1-2
[Japan, infesting Alpheus rapax Fabricius,
1798]; Pillai, 1954: 20; Pillai, 1966: 188-
190, figs. 12-20 [India, infesting Alpheus
sp.]; Shiino, 1958: 61 [Japan, infesting
Alpheus rapax Fabricius, 1798]; Rao and
Ramaprasad, 1964: 588-589, figs. 1-2
[India, infesting Alpheus malabaricus (Fab-
ricius, 1775)]; Shiino, 1972: 8; Kannupandi,
1976: 87-93, figs. 1-3; Markham, 1977:
109-111, 119-120; Adkison et al., 1982:
337; Kensley, 2001: 226; An, 2006: 65-65,
fig. 27; An et al., 2008: 225-226, fig. 2
[China, infesting Alpheus sp.]; Liu, 2008:
693; Williams and Boyko, 2010: 150; An,
2011: 134-136, figs. 5-5-5-7 [same material
as An et al., 2008].

Stegoalpheon choprai Pillai, 1954: 20 [India,
infesting Alpheus paludicola Kemp, 1915];
Rao and Ramaprasad, 1964: 588; Mark-
ham, 1977: 109, 111, 120; Kensley, 2001:
226; Williams and Boyko, 2010: 150.

Stegoalpheen [sic] kempi— Rao and Rama-
prasad, 1964: 588 (figure caption).

MaTEeRIAL EXxaMINED: Infesting Alpheus sp., 1
?, 1 & (CIEAL880701), Niuchelun Jiao of
Nansha, 116°10'E, 9°36’N, 23 July 1988; 1
?, 1 8 (CIEAL940901), Banyue Jiao of Nan-
sha, 116°16’E, 8°52'N, 29 September 1994.

DescripTioN:  Female  (CIEAL880701):
Length 4.28 mm, maximal width across per-
eomere 3 4.43 mm, head length 0.88 mm,
head width 1.29 mm, almost symmetrical
(fig. 3A, B).

Body oval, length 3/4 width. All segments
distinct. Head pentagonal, frontal lamina
obscure, but anterior margin of the head
extended (fig. 3A). Black eyes on lateral cor-
ner of anterior margin of head. Antennule of
three articles, antennae of four articles, term-
inally setose (fig. 3C). Maxilliped (fig. 3D)
without palp, but tuft of setae indicating
palp location. Plectron extend and sharp. Bar-
bula (fig. 3E) with two pairs of falcate lateral
projections on each side, one median small
tubercle present.

Pereon broadest across third pereomere
(fig. 3A). Coxal plates reduced, dorsolateral
bosses on first five pereomeres. Tergal projec-
tions of pereomeres 2—4 distinct. Brood pouch
completely open (fig. 3B). Oostegite 1 with
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smooth internal ridge, posterolateral point
rounded laterally (fig. 3F, G). Pereopods
short, with blunt dactyli (fig. 3H). Pleon of
six pleomeres, first five pleomeres with small,
dorsally directed, tubercular lateral plates.
Five pairs of biramous ovate pleopods, those
on longer side of body much larger than those
on shorter side (fig. 3B). Sixth pleomeres with
uniramous uropods, similar in shape to
pleopods.

DescripTioN: Male (CIEAL880701): Length
2.03 mm, maximal width (across perecomere 4)
0.95 mm, head width 0.52 mm, head length
0.34 mm, pleonal length 0.35 mm (fig. 31, J).
Head pentagonal, separated from first pereo-
mere (fig. 31). Irregular black eyes near posto-
lateral corner of the head (fig. 3I). Antennule
of three articles, antenna of seven articles,
much longer than antennule, antennulae and
antenna terminally setose (fig. 3K). Pereon
much wider than head, segements distinct
(fig. 3I), all subequal in width. Pereomeres 6
and 7 with midventral projections (fig. 3J).
First four pereopods larger than last three,
dactyli of first two larger than others (fig. 3J).
Pleon fused into single piece, without any
pleopods or uropods (fig. 3J).

Hosts AND Locavities: Infesting Alpheus cf.
lobidens (De Haan, 1849), Alpheus malabari-
cus (Fabricius, 1775), Alpheus paludicola
Kemp, 1915, Alpheus rapax (Fabricius,
1798), Alpheus sp. (Alpheidae), India, Japan,
China.

REMARKS: As pointed out by Williams and
Boyko (2010), Stegoalpheon choprai was
synonymized with S. kempi by Pillai (1966),
despite later (Markham, 1977; Kensley,
2001) citations of the species as valid. The pre-
sent females conform well with Chopra’s
(1923) holotype although with much smaller
dorsally directed lateral plates; however, the
present male possesses midventral projections
on the last two pereomeres and a wider pereon
(allotype male without any midventral projec-
tions and a pereon subequal in width com-
pared to the head).

Pseudioninae Codreanu, 1967
Diacnosis: Female: All body segments dis-

tinct, head usually fused with frontal lamina.
Pereon with coxal plates, dorsolateral bosses,
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and tergal projections. Pleopods usually bira-
mous, uropods present.

Male: Head separated from first pereomere,
or fused on posterior edge. All pereomeres
distinct, often with midventral tubercles.
Pleon with one (fused) or six distinct pleo-
meres, usually with tubercular or flaplike
pleopods on first five pleomeres. Uropods
sometimes present.

REMARKS: Pseudioninae is largest and most
heterogeneous subfamily in Bopyridae, in-
cludes 48 genera and 236 species, and may
not be monophyletic (Williams and Boyko,
2012). Some species possess putatively primi-
tive characters, such as males having lateral
plates on the pleon and well-developed pleo-
pods. All species are branchial parasites and
most species infest anomurans, axiideans,
and gebiideans, with relatively few being
found on carideans and brachyurans.

Paranikione, n. gen.

Diagnosis: Female: Body asymmetrical.
Head wider than long, with well-developed
frontal lamina. Barbula with two pairs of
smooth lateral projections. All pereomeres
with coxal plates, first four with dorsolateral
bosses. Brood pouch open; internal ridge of
oostegite 1 smooth. Pleon with six segments,
five pairs of pleopods and tuberculate bira-
mous uropods.

Male: Body segments distinct, pereomeres
subequal in width, pleon with five pairs of
tuberculate pleopods, sixth pleomere with
posterolateral uropods.

TyPE SPECIES: Paranikione sibogae, n. sp., by
original designation.

OTHER SpECIES: Paranikione distorta, n. sp.

EtymoLoGy: Paranikione refers to the close
relationship of the new genus to Nikione
Kensley, 1974. The genus name is feminine.

REmarks: Females of both species of
Paranikione, n. gen., have a well-developed
frontal lamina, coxal plates on all pereo-
meres and pleomeres, and biramous pleo-
pods and uropods. These two species are
allied to the monotypic genera Nikione
and Urobopyrus Richardson, 1904, which
also infest processid shrimp. The new
genus is most closely related to Nikione,
but differs in that females of Nikione
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have only five pleomeres while those of
Paranikione, n. gen., have six distinct
pleomeres. The key characteristic of Uro-
bopyrus is that the female has no lateral
plates on the pleomeres, but species of
Paranikione, n. gen., have well-developed
lateral plates on all pleomeres.

Paranikione sibogae, n. sp.
Figure 4

Urobopyrus processae: An, 2006: 69-70, fig.
29 (not Urobopyrus processae Richard-
son, 1904).

MATERIAL EXaMINED: Infesting Nikoides
sibogae de Man, 1918. Holotype @ (CIEPR
615401) and allotype & (CIEPR615402),
South China Sea, Stn. 6154, 110°45'E,
19°15'N, 38 m, 10 July 1959, coll. Fengshan
Xu. Paratypes: 1 @, 1 8 (CIEPR603001),
South China Sea, Stn. 6030, 115°30'E,
21°30'N, 115 m, 13 April 1960, coll. Jing-

zuo Qu.
OtHER MAaTERIAL: 1 @, 2 33 (CIEPR
607701), South China Sea, Stn. 6077,

113°00'E, 21°00'N, 54 m, 21 April 1959,
coll. Fuzeng Sun; 1 @, 1 & (CIEPR615901),
South China Sea, Stn. 6159, 110°30’E,
18°45'N, 31 m, 6 May 1960, coll. Shou-
peng Shen.

Descrirtion:  Holotype female (CIEPR
615401): Length 4.39 mm, maximal width
4.54 mm, head length 0.69 mm, head width
1.32 mm, sinistral body shape, distorted 23°
(fig. 4A, B). Body wider than long, left side
longer than right, all segments distinct. Head
elliptical with bilobate anterior margin,
well-developed frontal lamina extending
beyond head. Eyes absent (fig. 4A). Anten-
nule of three articles, antenna of five arti-
cles, setae not observed. Maxilliped rec-
tangular, with stout and short palp bearing
three stout setae distally (fig. 4D). Barbula
with two pairs of smooth falcate lateral pro-
jections on each side, median pair of small
trianglular projections near center (fig. 4D).

Pereon broadest across third pereomere.
First four pereomeres with dorsolateral
bosses, all pereomeres with coxal plates.
Coxal plates of left side larger than right
(fig. 4A). Brood pouch widely open (fig. 4B).
Oostegite 1 (fig. 4E, F) with smooth internal
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Fig. 4. Paranikione sibogae n. gen., n. sp., holotype female (CIEPR615401) (A-F): A. Dorsal view. B.
Ventral view. C. Left maxilliped, external view. D. Right side of barbula. E. Right oostegite 1, external
view. F. Right oostegite 1, internal view. Allotype male (CIEPR615402) (G-J): G. Dorsal view. H. Ventral
view. I. Pereopod 1. J. Pereopod 7. Scale: 1 mm (A, B); 0.5 mm (C-F); 0.25 mm (G-J).
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ridge, posterolateral point round, laterally
directed, mesiolateral margin setose. Posterior
pereopods larger than anterior pairs, carpi
and meri smooth, bases of all pereopods pro-
duced into smooth lobes. Pleon of six pleo-
meres, lateral plates well developed. First
five pleomeres with biramous pleopods and
lateral plates, sixth pleomeres with biramous
uropods. Surface of pleopods and uropods
tubercular (fig. 4B).

DescripTioN:  Allotype male (CIEPR
615402): Length 1.50 mm, maximal width
across pleomere 4 0.44 mm, head width 0.28
mm, head length 0.16 mm. All pereomeres
distinctly segmented (fig. 4G, H). Head semi-
circular (fig. 4G), dark eyes medially (fig.
4G). Antennule of three articles, with setae
on distal article, antenna of five articles, term-
inally setose (fig. 4H). All pereomeres subeq-
ual in width, midventral projections lacking
(fig. 4H). First two pereopods each with
slightly larger dactylus and longer ischium
(fig. 41, J) than other pereopods. Pleon of six
segments, midventral projections lacking,
five pleomeres with small tubercular pleo-
pods. Sixth pleomere (pleotelson) with medial
anal cone and pair of distolateral uropods
with setose terminal margins (fig. 4H).

VariaTION: The paratype female agrees
with the holotype in most characters, but
is weakly tubercular on the surface of the
head and sinistral at 39°. Two immature
males (CIEPR607701) are attached to the
pleomere of this female. Another female
(CIEPR615901) has a white body, as
opposed to the typical preserved tan colora-
tion, but this may be an artifact of
preservation.

ErymoLoGgy: The specific name, sibogae,
refers to the host name and honors the Dutch
Siboga Expedition to Indonesia (March 1899—
February 1900) on which bopyrid researcher
Hugo Frederik Nierstrasz (1872-1937) served
as zoologist. The species is feminine because
ships names are considered female.

Host AND Locavity: Infesting Nikoides sibo-
gae de Man, 1918 (Processidae), South China
Sea, 38—54 m.

REMARKS: See the generic diagnosis for dis-
cussion of the differences between this species
and those in Nikione and Urobopyrus and
Remarks under Paranikione distorta, n. sp.,
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for the differences between the two species in
the new genus.

Paranikione distorta, n. sp.
Figure 5

Urobopyrus bicornis An, 2006: 70-71, fig. 30
(unavailable name).

MaTerIAL ExaMINED: Infesting Hayashido-
nus japonica (De Haan, 1844). Holotype @
(CIEPRO10801), allotype & (CIEPR010802),
eastern Yellow Sea, Stn. 0108, 122°45'E,
31°15'N, 94 m, 15 August 1964, coll.
unknown. Paratypes: 1 Q, 1 3
(CIEPR601201), Shantou, Guangdong Pro-
vince, Stn. 6012, 117°00'E, 22°30'N, 47.3 m,
23 December 1959, coll. Yu.

OTHER MATERIAL: 1 @, 1 8 (CIEPR625401),
Beibu Gulf, Stn. 6254, 107°30’E, 18°30'N,
63.9 m, 10 July 1960, coll. Zhengang Fan.

DescripTioN: Holotype female (CIEPR
010801): Length 5.15 mm, maximal width
4,96 mm, head length 0.82 mm, frontal
lamina 0.22 mm, head width 1.37 mm, pleon
length 1.38 mm, sinistral 67° (fig. 5A, B).

Head triangular, frontal lamina extending
beyond sides of head and produced into ear-
like lamellae at anterolateral corners. Eyes
absent (fig. 5A). Antennule of three articles,
antenna of four articles, both terminally
setose (fig. 5C). Maxilliped of two segments
with short stout nonarticulated palp (fig.
5D), terminal end of palp and adjacent mar-
gin fringed with setae (fig. SE). Barbula with
two pairs of smooth falcate lateral projections
on each side (fig. 5F).

Pereon broadest across third pereomere
(fig. 5A), boundary between pereomeres 2—4
obscure, weakly fused. All perecomeres with
coxal plates, those on left side much larger
than right. Dorsolateral bosses on first four
pereomeres. Brood pouch widely open (fig.
5B). Oostegite 1 visible from ventral view
(fig. 5B), two articles subequal in length,
smooth internal ridge and nearly straight pos-
terior edge (fig. 5G, H). Pereopods smaller
posteriorly (fig. 51, J), each with five articles,
carpi and meri fused, dactyli small. Pleon of
six pleomeres, medially fused and sharply dis-
torted sinistrally. First five pleomeres with
biramous pleopods and lateral plates. Lateral
plates of left side larger than right. Sixth
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Fig. 5.  Paranikione distorta n. sp., holotype female (CIEPR010801) (A-J): A. Dorsal view. B. Ventral
view. C. Right antenna and antennule. D. Right maxilliped, external view. E. Palp of maxilliped. F. Left
side of barbula. G. Left oostegite 1, external view. H. Left oostegite 1, internal view. 1. Left pereopod 4. J.
Left pereopod 6. Allotype male (CIEPR010802) (K, L, N, O): K. Dorsal view. L. Ventral view. M. Male
(CIEPR601201) dorsal view. N. Left antenna and antennule. O. Left pereopod 5. Scale: 2 mm (A, B); 0.5
mm (D, F-H, K-M,); 0.25 mm (C, E, I, J, N, O).
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pleomere with lobate biramous uropods. Ven-
tral surface of pleopods thickly tubercular
(fig. 5B), but uropods nearly smooth and
lanceolate.

DescripTioN:  Allotype male (CIEPRO10
802): Length 2.15 mm, maximal width (across
pleon 4) 0.38 mm, head width 0.31 mm, pleo-
telson length 0.83 mm. All percomeres dis-
tinctly segmented (fig. 5K, L). Head
semicircular (fig. 2K); dark eyes in posterio-
lateral corners (fig. 5K). Antennule of three
articles, antenna of four articles, terminal arti-
cles setose (fig. S5N). Pereomeres subequal in
width, midventral projections lacking (fig.
5L). All pereopods with six articles and subeq-
ual in size (fig. 50). Pleon of six segments, first
five pleomeres with large tubercular pleopods.
Sixth pleomere with minute medial anal cone
and long posteriorly directed tapering uro-
pods (fig. 5L), distal tips of uropods with
setae.

VariaTioN: The paratype female (CIEPR60
1201) agrees with the holotype, but the anten-
nae can be seen in dorsal view, and the med-
ian part of the pereon bulges outward. The
paratype male (CIEPR601201) has a curved
posterior margin of the head and its uropods
are longer than those of the allotype (fig.
2M). The other female (CIEPR625401) is
much larger (total length 6.09 mm) and has
a wider frontal lamina and longer pleopods
than the types.

ErymoLoGgy: The specific name, distorta,
refers to the sharply sinistrally distorted pleon
of the female.

Host AND LocaLTies: Infesting Hayashidonus
Jjaponica (De Haan, 1844) (Processidae). Yel-
low Sea, Beibu Gulf, and Guangdong Pro-
vince, China, 47-94 m.

REMARKS: Paranikione distorta, n. sp., has
a well-developed frontal lamina, pleon of
six segments, lateral plates of the pleon
lamellar, and is clearly congeneric with Para-
nikione sibogae, n. sp. The new species differ
from P. sibogae, n. sp., in having (1) median
part of female pleon fused, (2), female lack-
ing acute median projections on the barbula,
(3) female with sharply distorted pleon, (4)
pereopods of the female with carpi and
meri fused, (5) male with large tubercular
pleopods and (6) male with long posteriorly
directed uropods.
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Pseudione Kossmann, 1881

DiagnNosis (after Markham, 1985a): Female:
Body oval or pyriform; all segments distinct.
Frontal lamina moderately developed. Coxal
plates reduced; oostegite 1 with rounded
posterolateral point. Six pleomeres, first
five produced into moderately to greatly
developed lateral plates; pleopods biramous,
lanceolate; uropods usually uniramous, lan-
ceolate.

Male: Body smoothly tapered anteriorly
and posteriorly from midpoint (pleon occa-
sionally abruptly wider or narrower than final
pereomere); all body regions distinct. Pereo-
pods subequal, anterior pereopods not mark-
edly larger than others. Pleon 1/5 to 1/3 of
total body length, of six pleomeres (specimens
of some species with pleomeres variously fused
and pleons proportionately shorter); pleopods
uniramous, tuberculiform to flaplike; no uro-
pods, posterior border of terminal pleomere
slightly to greatly produced into posterolateral
points.

TypE SpECIES: Pseudione callianassae Koss-
mann, 1881, by monotypy.

Species HOSTED BY CARIDEANS: Pseudione affi-
nis (G. O. Sars, 1883), P. ampla Markham,
1988, P. clevai Boyko, 2004, P. cognata Mark-
ham, 1985, P. elongata africana Kensley, 1968,
P. elongata elongata (Hansen, 1897), P. indica
Chopra, 1930, P. magna Shiino, 1951, P. par-
viramus Adkison, 1988, P. pontocari Page,
1985, P. stylopoda Boyko, 2004,

REMARrks: The remainder of the 53 species
and subspecies of Pseudione are parasites of
anomurans (26 species), axiideans (10 spe-
cies), nephropids (3 species), a brachyuran (1
species) and one from an unknown host. The
genus is likely paraphyletic, but the type spe-
cies is very poorly known.

Pseudione tattersalli Nierstrasz and
Brender a Brandis, 1923

Pseudione tattersalli Nierstrasz and Brender a
Brandis, 1923: 72, 74-76, pl. 5, fig. 8, pl. 9,
fig. 36 [Indonesia, infesting unknown host];
Nierstrasz and Brender a Brandis, 1931:
167; Danforth, 1963: 10; Danforth, 1970:
3; Danforth, 1971a: 101; Bourdon, 1972a:
108-110, fig. 3 [Indonesia, infesting Plesio-
nika ensis (A. Milne Edwards, 1881)];
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Adkison, 1988: 577-578; Heeg and Ryba-
kov, 1992: 604; Markham, 1985a: 14;
Boyko, 2004: 678, fig. 1 [Taiwan, infesting
Plesionika fimbriata Chace, 1985].

MATERIAL EXAMINED: None.

Hosts AND LocaLiTies: Infesting Plesionika
ensis (A. Milne Edwards, 1881) and Plesio-
nika fimbriata Chace, 1985 (Pandalidae), Tai-
wan, Indonesia.

REMARKS: Nierstrasz and Brender a Brandis
(1923) did not know the identity of the type
host; this was later determined by Bourdon
(1972a).

Bopyrinae Rafinesque, 1815

Diagnosis: Female: Head usually fused
with first pereomere, frontal lamina absent.
Pereomeres often distinct, coxal plates and
dorsolateral bosses reduced. Brood pouch
often partly or widely open. Pleomeres dis-
tinct or fused at least on one side, without lat-
eral plates or uropods. Pleopods smooth,
biramous or uniramous.

Male: Head often fused with first pereomere,
other pereomeres distinct. Pleon usually fused
into single piece, pleopods and uropods often
reduced.

REMARKS: Bopyrinae contains 27 genera
and 122 species (Boyko, 2014; herein). All
are branchial parasites of caridean shrimps.

KEY TO THE 27 GENERA OF

BOPYRINAE, BASED ON FEMALE

CHARACTERS (MODIFIED FROM
MARKHAM, 1985a)

la. Pleon sharply rotated, with posterior edge
pointing forward . . Bathygyge Hansen, 1897
1b. Pleon extending straight back or nearly so .. 2
2a. Uropodspresent . .................. 3
2b. Uropods absent
3a. Biramous uropods, with long, thin rami
Urobopyrus Richardson, 1904
3b. Uniramous uropods, long and wide . . . .. 4
4a. Maxilliped without palp. . ............
Litobopyrus Markham, 1982
4b. Maxilliped with setose palp . ..........

......... Parapleurocrypta Chopra, 1923
5a. Pleopods reduced
5b. Pleopods well developed

6a.

6b.

7a.
7b.
8a.

8b.
9a.
9b.

10a.

10b.

11a.

11b.
12a.

12b.

13a.

13b.

14a.

14b.
15a.
15b.
16a.
16b.

17a.

17b.
18a.
18b.
19a.

19b.
20a.
20b.
21a.

21b.

22a.

NO. 399

Pleopods of one side reduced . .. .......
........ Palaemonellione Markham, 1989
All pleopods reduced . . .. ............
............ Ogyridione Markham, 1988
Biramous pleopods . ................ 8
At least some uniramous pleopods . . . . .. 14
Head distinctly extended into anterolateral

horns ........ Capitetragonia Pearse, 1953

(= Probopyria Markham, 1985)
Head not anterolaterally extended . . . . .. 9
Head and pereon separate . .. ......... 10

Head and pereon fused at least medially 13
Body subcordate (heart shaped), barbula
with two pairs of projections . .........
..... Probopyrus Giard and Bonnier, 1888
Body not cordate, barbula with single pair
of projections
Oostegite 1 without posterolateral point. . . .
Parabopyriscus Markham, 1982
Oostegite 1 with posterolateral point . ... 12
Pleon of six distinct pleomeres well separated
laterally Probopyriscus Markham, 1982
Pleon of six pleomeres separated on long
sideonly ............... Probopyrinella
Nierstrasz and Brender a Brandis, 1929
Pleomeres of at least one side fused . . . . . ..
.............. Bopyrella Bonnier, 1900
Pleomeres distinct on both sides . . . . ...
Parabopyrella Markham, 1985
First three pleopods biramous, fourth uni-

ramous . ...... Allobopyrus Bourdon, 1983
All pleopods uniramous . ............ 15
Five pairs of pleopods . . .. ........... 16
Fewer than five pairs of pleopods . ..... 23
Five pairs of oostegites . ............. 17

Seven pairs of oostegites
............... Septembopyrina, n. gen.

Coxal platesabsent . . ...............
........... Probopyrione Bourdon, 1983

Coxal plates present . ............... 18
Coxal plates on pereomeres 1-4 ... .... 19
Coxal plate on pereomeres 2—4 . ....... 22

Pleopods rudimentary, represented by ill-
defined tubercles .. Bopyroides Stimpson, 1864
Pleopods flaplike, not rudimentary . . ... 20
Body ovate . . Discorsobopyrus Boyko, 2004
Bodyelongate . . ................... 21
First pair oostegites symmetrical
............... Bopyrus Latreille, 1802
First pair oostegites asymmetrical
............. Bopyrinella Nierstrasz and
Brender a Brandis, 1925
Parabopyrus Shiino, 1934

Pleomeres fused . . .
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22b. Pleomeres distinct . ............ Probynia
Bourdon and Bruce, 1983

23a. Pleomeres laterally extended, digitate . . . .
.............. Bopyrinina Shiino, 1933
23b. Pleomeres rounded laterally .......... 24

24a. Pleomeres fused on one side. . .........
............. Bopyrina Kossmann, 1881
24b. Pleomeres distinct on both sides . ...... 25

25a. Oostegite 1 of left and right side asymme-
trical ..... Schizobopyrina Markham, 1985

25b. Oostegite 1 of left and right side
symmetrical . ......... ... .. ... .... 26

26a. Head fused with first pereomere at least
medially .......... Synsynella Hay, 1917

26b. Head separate from first pereomere . . . . .
. Bopyrione Bourdon and Markham, 1980

Bathygyge Hansen, 1897

DiaGnNosis (after Markham, 1985a): Female:
Body subcircular. Coxal plates large; ooste-
gites about half covering marsupium. Small
pleon sharply rotated, of six distinct separated
pleomeres, lacking lateral plates, pleopods
and uropods biramous.

Male: All pereomeres distinct. Propodus of
each pereopod produced into ventrodistal
projection receiving tip of dactylus. Pleon
fused, ovate, bulbous, about 1/4 total body
length, lacking appendages and most traces
of segmentation.

TypE SpecIES: Bathygyge grandis Hansen,
1897, by monotypy.

OTHER SPECIES: None.

Bathygyge grandis Hansen, 1897
Figure 6

Bopyrus Faxon, 1895: 140 [material described
by Hansen, 1897].

Bathygyge grandis Hansen, 1897: 122-124, pl.
6, fig. 2 [off Nayarit, Mexico, infesting
Glyphocrangon spinulosa Faxon, 1893];
Richardson, 1899a: 869; Richardson,
1899b: 338; Richard, 1900: 71; Bonnier,
1900: 8, 48, 221, 291-292, 381, text fig. 53;
Richardson, 1905b: xx, xlvi, 537-539, 720,
fig. 581; Stebbing, 1908: 38, 57-59, 94, pl.
7 (33) [South Africa, infesting Glyphocran-
gon sculpta (Smith, 1882)]; Stebbing,
1910a: 436, pl. 7 [South Africa, infesting
G. sculpta]; Nierstrasz and Brender a Bran-
dis, 1923: 86; Barnard, 1940: 494; Danforth,
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1963: 33, 37,91, 92, pl. 5, figs. 1-2; Sadoglu,
1969: 197; Schultz, 1969: 312, fig. 496; Dan-
forth, 1970: 9, 43, 57-58, 149, fig. 5d, e;
Holthuis, 1971: 285; Wenner, 1978: 1058
[Middle Atlantic Bight, infesting G. sculpta
and Glyphocrangon longirostris (Smith,
1882)]; Bourdon, 1979¢: 510; Markham,
1979: 771-772; Markham 1985a: 19-20,
131 [Virginia, infesting G. sculpta and G.
longirostris]; Markham, 1986: 155-156, fig.
4B; Markham, 1988: 57; Kaufmann et al.,
1989: 1882 [Magellan Rise, NE Pacific,
infesting Glyphocrangon vicaria Faxon,
1896 (the only Glyphocrangon listed)]; Sala-
zar-Vallejo and Leija-Tristan, 1990: 429;
Leija-Tristan and Salazar-Vallejo, 1991: 1;
Markham, 1992b: 3; Espinosa-Pérez and
Hendrickx, 2001: 50; Roman-Contreras
and Soto, 2002: 379; An, 2006: 67-68,
fig. 28; An et al., 2007a: 1002-1003, fig. 1
[East China Sea, infesting G. megalophthalma
de Man, 1918]; Liu, 2008; 691; Roman-Con-
treras, 2008: 93; An, 2011: 1, iv, 138-140, figs.
1-1, 5-8-5-10 [East China Sea, infesting G.
megalophthalmal.

? Bathygyge sp. Bourdon, 1967c: 857 [Canary
Islands, infesting Glyphocrangon sp., para-
site misidentified as Gigantione bouvieri
Bonnier, 1900, by Richardson; hyperparasi-
tized by Rolandoniscus serratus (Bourdon,
1967) (Cabiropidae)]; Lemos de Castro,
1970: 2; Restivo, 1971: 71; Restivo, 1975:
153; Bourdon, 1979¢: 510 [Azores, infesting
G. longirostris]; Bourdon et al., 1981: 498;
Rybakov, 1990: 415.

? “bopyrid parasites” Holthuis, 1971: 339
[Nigeria, infesting G. longirostris].

? Munidion sp. Wicksten, 1979: 222 [San
Clemente Basin, California, infesting G.
vicaria]; Wicksten, 2008: 164 [not Munidion
sp.]-

? “branchial bopyrid” Chace, 1984: 11 [West
of Halmahera, Indonesia, infesting Glypho-
crangon faxoni de Man, 1918], 20 [Philip-
pines, infesting Glyphocrangon pugnax de
Man, 1918].

Bathygege [sic] grandis Campos and Rosa de
Campos, 1989: 33.

? “bopyrid isopod” Moore et al., 2003: 368
[Bear Seamount, 39°55’'N, 67°30'W; prob-
ably infesting G. sculpta (as that is the only
Glyphocrangon listed)]; Ahyong, 2006: 68
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Fig. 6. Bathygyge grandis Hansen, 1897, female (CIEGL002801) (A-G): A. Dorsal view. B. Ventral
view. C. Left maxilliped, external view. D. Left side of barbula. E. Left oostegite 1, external view. F. Left
oostegite 1, internal view. G. Right pereopod 1. Male (CIEGL002801) (H-M): H. Dorsal view. I. Ventral
view. J. Antennae and antennule. K. Pereopod 1. L. Pereopod 7. Scale: 2 mm (A, B); I mm (D-I); 0.5 mm
(C, K-M); 0.25 mm (J).
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[Norfolk Ridge, Tasman Sea, infesting Gly-
phocrangon dimorpha Komai, 2004].

“bopyrid isopod” Han and Li, 2007: 550 [East
China Sea, infesting Glyphocrangon mega-
lophthalma de Man, 1918, material exam-
ined herein].

MaTeRIAL EXaMINED: Infesting Glyphocran-
gon megalophthalma de Man, 1918, 1, 13, 3
cryptoniscus larvae (CIEGL002801), East
China Sea, Stn. 28, 126°00'E, 26°10'N,
2000-2150 m, 10 June 1978.

DescripTioN: Female: Length 12.19 mm,
maximal width across perecomere 3, 11.74
mm, head length 2.38 mm, head width 3.74
mm, pereon length 6.33 mm, distorted
approximately 66° (fig. 6A, B).

Body ovate, all pereomeres distinct. Head
ovate, frontal lamina well developed, ex-
tended, and covering anterior part of head
(fig. 6A). Eyes and antennae indistinct. Maxil-
liped (fig. 6C) with triangular palp, fringed
with thick setae. Plectron long and sharp. Bar-
bula (fig. 6D) with two pairs of long falcate
lateral projections on each side and one small
tubercle near median.

Coxal plates of pereon very long, those
of first two pereomeres covering head.
Rounded dorsolateral bosses on first four
pereomeres. Tergal projections of pereo-
meres 2-4 distinct (fig. 6A). Brood pouch
closed (fig. 6B). Oostegite 1 with two arti-
cles, first article rounded with smooth inter-
nal ridge, second article with posterolateral
point, posterior edge with setae (fig. 6E, F).
Pereopods larger posteriorly, subequal in
shape (fig. 6H). Pleon short, fused in median
portion and abruptly distorted. Pleon of five
pleomeres, first four pleomeres with smooth
biramous pleopods. Fifth pleomere with uni-
ramous uropods.

Male: Length 5.91 mm, maximal width,
across pereomere 4, 1.81 mm, head width
1.00 mm, head length 0.47 mm, pereonal
length 3.80 mm. Head elliptical, seperated
from first pereomere (fig. 6H). Round yellow
eyes near posterior edge of head (fig. 6H).
Antennule of 3 articles, antenna of five arti-
cles, all terminally setose (fig. 6J). Pereon seg-
ments distinct (fig. 6H), subequal in width.
Pereopods subequal in size. Dactyli of first
four pereomeres much larger than others
(fig. 6K, L). Carpi of last two peropods long,

other pereopods with rounded carpi (fig. 6,
K, L). First four pereopods larger than last
three, dactyli of first two larger than others
(fig. 6L). Pleon fused into single piece, one
proximal tubercle on medioventral surface of
pleon; pleopods and uropods lacking (fig. 61).

Hosts aND LocaLiTies: Infesting Glyphocran-
gon longirostris (Smith, 1882), G. mega-
lophthalma de Man, 1918, G. sculpta (Smith,
1882), G. spinulosa (Faxon, 1893) (Crangoni-
dae), off Nayarit, Mexico, Virginia, Middle
Atlantic Bight, South Africa, East China
Sea. Possibly also on G. dimorpha Komali,
2004, G. faxoni de Man, 1918, G. pugnax de
Man, 1918, and G. vicaria Faxon, 1896,
from Tasman Sea, Indonesia, Philippines
and California.

ReEMARKs: This species is in need of reexa-
mination, as is it unclear whether it is or is
not a single species with a circumglobal dis-
tribution. Unfortunately, the type female
was severely damaged even before it was
described and no additional eastern Pacific
specimens have been collected. Markham
(1985a) deferred to Adkison (cited in Mark-
ham, 1985a), who indicated he was going to
redescribe the species and discuss its sys-
tematic position, but that study was never
published. Markham (1985a) thought this
species was closest to Pseudione affinis (G.
O. Sars, 1883), and that it probably should
be reassigned to its own subfamily. The pre-
sent female has three cryptoniscus larvae
(fig. 6M) attached to the surface of the
oostegites.

Bopyrella Bonnier, 1900

Diacnosis: Female: Body outline elliptical,
asymmetrical. Head fused completely or at
least medially with first pereomere. Maxil-
liped with setose palp. Coxal plates very
reduced; dorsolateral bosses usually on first
four pereomeres. Barbula with two pairs of
projections on each side. Brood pouch
widely open. All pereomeres fused, segments
indicated laterally or dorsally. Four or five
biramous flaplike pleopods. Uropods
absent.

Male: Head and first pereomere usually
fused, juncture indicated by lateral indenta-
tions. Pleon much wider than pereon,
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especially first pleomere. Pleopods and uro-
pods lacking.

TyPE SPECIES: Bopyrella thomsoni Bonnier,
1900, by original designation.

OTHER SPECIES: Bopyrella articulata, n. sp.,
B. calmani (Richardson, 1905), B. harmopleon
Bowman, 1956, B. malensis Bourdon, 1980a,
B. moluccensis Bourdon, 1983, B. tanytelson
Markham, 1985.

REMARKS: Bonnier (1900) erected this genus
for Bopyrella thomsoni infesting Alpheus stre-
nuus Dana, 1852, from “iles des Amis” (=
Tonga). Besides the type species, Bonnier
(1900) questionably included three other spe-
cies in Bopyrella: Bopyrus palaemonis Risso,
1816 (nomen dubium), Bopyrina nitescens
Giard and Bonnier, 1890 (nomen nudum),
and Bopyrus alphei Giard and Bonnier, 1890
(nomen nudum; = Bopyrus alphei Richard-
son, 1900 = Capitetragonia alphei (Richard-
son, 1900), n. comb., herein). Bourdon
(1980a) reviewed Bopyrella and divided it
into three groups according to the degree of
fusion of the female pleon. Markham
(1985a) concluded that the degree of fusion
of the female pleon was important at the gen-
eric level and transferred 30 species in Bopy-
rella to other genera (e.g., Probopyria [=
Capitetragonial, Parabopyrella, Probopyri-
nella, and Synsynella). He retained only five
species in Bopyrella, all parasitizing alpheid
hosts: B. thomsoni, B. malensis Bourdon,
1980a, from the Maldives, B. macginitiei
Shiino, 1964, from California, B. harmopleon
Bowman, 1956, from Venezuela, and B. cal-
mani (Richardson, 1905), from California.
Sassaman et al. (1984) regarded B. macginitiei
as a synonym of B. calmani. Bourdon (1983)
described B. moluccensis as a new species
from the Moluccas and Markham (1985b)
described B. tanytelson from Thailand. There-
fore, the genus Bopyrella currently includes
six well-described species (Boyko, 2014) plus
the poorly known B. palaemonis. An eighth
species is described herein.

Bopyrella articulata, n. sp.
Figure 7

Bopyrella glabra An, 2006: 72-73, fig. 31
(unavailable name).

NO. 399

MATERIAL  ExaMmINeD: Infesting Alpheus
hoplocheles Coutiere, 1897. Holotype @
(CIEALS570603), allotype & (CIEALS570604),
Dazhou Island, Hainan Province, 111°20’E,
18°40’'N, 11 June 1957. Paratypes: 1 @
(CIEALS570605), 1 8 (CIEALS570606), Daz-
hou Island, Hainan Province, 111°20'E,
18°40'N, 11 June 1957.

DescripTioN: Holotype female (CIEALS57
0603): Length 11.24 mm, maximal width
7.06 mm, head length 2.57 mm, head width
2.8 mm, dextral 29° (fig. 7A, B).

Head subquadrate, fused with pereomere 1
medially, but lateral boundary visible. Frontal
lamina lacking, small eyes in lateral corners
(fig. 7A). Antennule of three articles, basal
article much larger than second article, term-
inal article with setaec. Antenna of four arti-
cles, nonsetose (fig. 7C). Maxilliped with
large three-segmented palp (fig. 7D), palp
and adjacent margin with setae (fig. 7E). Bar-
bula with two pairs of falcate lateral projec-
tions on each side (fig. 7F).

Pereon segments distinct, broadest across
third pereomere (fig. 7A). First four pereo-
meres with coxal plates and dorsolateral
bosses slightly larger on longer side (fig. 7A).
Brood pouch completely open, oostegite 1 visi-
ble in ventral view (fig. 7B). Oostegite 1 (fig.
7G, H) with irregular anterior margin, internal
ridge bearing many small projections, postero-
lateral point blunt laterally, curved on poster-
ior edge. Perecopods subequal in size and
structure (fig. 7H), dactyli blunt. Pleon lateral
margin completely fused, but four obscure seg-
ments radiate around median of fused pleon.
Pleon with five flaplike biramous pleopods,
endopodite of pleopod 1 much longer than
others (fig. 7B); uropods lacking (fig. 7B).

DEescripTioN:  Allotype male (CIEALS70
604): Length 3.25 mm, maximal width (across
pleon 1) 1.49 mm, head width 0.75 mm, head
length 0.42 mm. All pereon segments distinct,
pleon fused medially (fig. 71, J). Head ovate
with curved posterior edge (fig. 7). Eyes med-
iolateral (fig. 7). Antennae and antennules of
three articles each, not visibly setose (fig. 7K).
Pereomeres almost equal in width, each with
small midventral projection (fig. 7J). All per-
eopods with six articles, dactyli of first three
pereopods much larger than others (fig. 7J,
L). Pleon of six segments, dorsomedian region
weakly fused, but distinct in ventral view.
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Fig. 7. Bopyrella articulata n. sp., holotype female (CIEAL570603) (A-H): A. Dorsal view. B. Ventral
view. C. Left antenna and antennule. D. Left maxilliped, external view. E. Palp of maxilliped. F. Left side of
barbula. G. Left oostegite 1, external view. H. Left oostegite 1, internal view. Allotype male
(CIEALS570604) (I-L): 1. Dorsal view. J. Ventral view. K. Right antenna and antennule. L. Left pereopod
4. Scale: 2 mm (A, B); 1 mm (G, H); 0.5 mm (D-F, I, J); 0.25 mm (C, K, L).
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Pleomere 1 widest, with midventral tubercle;
pleopods and uropods lacking (fig. 7J).

VariaTioN:  Paratype female (CIEAL
570605) immature, total length 7.14 mm,
widest pereomere 4.68 mm, almost symmetri-
cal. Paratype male (CIEAL570606) mature,
similar to allotype.

EtrymoLroGy: The specific name, articulata,
refers to the maxilliped of the female with its
three-segmented palp.

Host AND Locavity: Infesting Alpheus hoplo-
cheles Coutiére, 1897 (Alpheidae), Hainan
Province, China.

REMARKS:  Bopyrella articulata has the
female head fused with the first pereomere, a
triarticulated maxilliped palp, a fused pleon,
and four pairs of biramous pleopods. The first
pleomere of the male is much wider than the
other pereomeres and pleomeres. The new
species is most related to B. thomsoni, which
has both a similar (complete) fusion of the
female pleomeres as well as a similar male
pleon shape, but (1) the maxilliped of the
new species has a triarticulated palp (B. thom-
soni female with nonarticulated palp) and (2)
male of B. articulata with midventral tubercles
on all pereomeres and pleomere 1 (lacking in
B. thomsoni). The new species and B. thomsoni
are distinguished from the other five species of
Bopyrella by having the pleon completely
fused, without any lateral indentations indi-
cating segmentation on either side.

Bopyrella tanytelson Markham, 1982

Bopyrella tanytelson Markham, 1985b: 20-23,
fig. 10, table 1 [Thailand, infesting Alpheus
sp.; Markham, 1990: 559-560 (Hong
Kong, infesting Synalpheus streptodactylus
Coutiére, 1905); Markham, 1992a: 298,
table 1; Kensley, 2001: 223; Li, 2003: 139,
154, 157; Liu, 2008: 691.

MATERIAL EXAMINED: None.

Hosts aAND LocaLities: Infesting Synalpheus
streptodactylus Coutiere, 1905, Alpheus sp.
(Alpheidae), Hong Kong, Thailand.

REMARKS: As noted by Markham, the men-
tions by Miya (1972) and Monod (1976) of
bopyrids on Synalpheus streptodactylus from
Japan and New Caledonia, respectively, could
be Bopyrella tanytelson, but no specimens

NO. 399

from these collections have ever been critically
examined.

KEY TO THE SEVEN SPECIES OF
BOPYRELLA BONNIER, 1900, BASED
ON FEMALES

la. Four pairs of pleopods . ............. 2
1b. Five pairs of pleopods . . . ............ 3
2a. Pereomeres distinct, median part of pleon
fused, but pleomeres indicated by lateral
indentations .. B. moluccensis Bourdon, 1983
2b. Pereon fused medially, pleon fused but
with lateral indentations on long side . . . .
............ B. malensis Bourdon, 1980a
3a. Pleon completely fused, without lateral

indentations ...................... 4
3b. Pleon incompletely fused, lateral indenta-
tions on at leastone side . ............ 5

4a. Maxilliped with nonarticulated palp. . . ..
............. B. thomsoni Bonnier, 1900

4b. Maxilliped with triarticulated palp . . . . ..
.................. B. articulata, n. sp.

Sa. Maxilliped palp articulated ...........
.......... B. harmopleon Bowman, 1956

5b. Maxilliped palp nonarticulated ........ 6
6a. Pleomeres 1-4 distinct, last two pleomeres
fused ...... B. calmani (Richardson, 1905)

6b. Pleomeres indistinct, indicated only by lat-
eral indentations on long side. .. .......
.......... B. tanytelson Markham, 1985

Bopyrinella Nierstrasz and Brender a
Brandis, 1925

Diacnosis: Female Body long and moder-
ately distorted. Head fused with first pereomere
at least medially. Maxilliped without palp, or
with setose palp. Narrow coxal plates and
obscure dorsolateral bosses on long side. Five
or seven pairs of oostegites, only oostegite 1
well developed, right and left oostegites not
symmetrical, other oostegites reduced. Pleon
of six segments laterally distinct but fused dor-
sally and sometimes ventrally. Five pairs of
flaplike uniramous pleopods. Uropods absent.

Male: Body much longer than wide. Head
fused with first pereomere on posterior mar-
gin. Pereomeres distinct on dorsal and lateral
sides, midventral tubercles lacking. Pleon of
six segments, fused at least on ventral surface.
Pleopods reduced, no uropods.
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TyPE SPECIES: Bopyrinella antillensis Nier-
strasz and Brender a Brandis, 1925 (= Bopy-
rina thorii Richardson, 1904), by monotypy.

OTHER SPECIES: Bopyrinella albida Shiino,
1958, B. nipponica Shiino, 1936, B. parameces,
n. sp., B. stricticauda Monod, 1933.

REMARKS: Nierstrasz and Brender a Brandis
(1925) erected Bopyrinella with the type spe-
cies B. antillensis parasitizing Thor floridanus
Kingsley, 1878, from Curagao. Markham
(1985a) regarded B. antillensis as a junior
synonym of Bopyrina thorii Richardson,
1904, known from the same host in Florida;
he then removed B. thorii from Bopyrina,
making the correct name for the type species
Bopyrinella thorii. Monod (1933) described
“Bopyrinella (?) stricticauda” from an uniden-
tified alpheid in the Gulf of Suez, but while
Markham (1985a) thought it did not belong
to Bopyrinella, he did not specify what charac-
ters indicated that it was not in the correct
genus nor did he state where it should be
placed. Based on the description and illustra-
tions of Monod (1933), the species may be
correctly placed in Bopyrinella, but some char-
acters (particularly those of the mouthparts)
are not well described. Shiino (1936) described
Bopyrinella antilensis var. nipponica infesting
Spirontocaris rectirostris (= Heptacarpus rec-
tirostris (Stimpson, 1860)) from Japan and
Markham (1985a) raised it to a full species
as B. nipponica. Shiino (1958) described B.
albida infesting Athanas kominatoensis Kubo,
1942 (= Arete indicus Coutiere, 1903), from
Japan. Therefore, there are currently four spe-
cies in Bopyrinella, two on hosts in Hippolyti-
dae and two from hosts in Alpheidae. A new
species from a new host species and family,
Ogyrididae, is described herein.

Bopyrinella albida Shiino, 1958

Bopyrinella albida Shiino, 1958: 62-64, fig. 17
[Japan, infesting Arete indicus Coutiere,
1903]; Bourdon, 1968: 170; Shiino, 1972: §;
Markham, 1985a: 81; Markham, 1985b: 3,
25-28, 62, fig. 12, table 1 [Thailand, infest-
ing Athanas dimorphus Ortmann, 1894];
Markham, 1990: 559 [Hong Kong, infesting
Arete dorsalis Stimpson, 1860]; Bruce, 1990:
585; Nakashima, 1995: 12, table 3 [Japan,
infesting A. indicus]; Kensley, 2001: 223;
Li, 2003: 139, 154, 157; Liu, 2008: 691.

MATERIAL EXAMINED: None.

Hosts AND LocaLiTies: Infesting Arete indi-
cus Coutiere, 1903, Athanas dimorphus Ort-
mann, 1894, Arete dorsalis Stimpson, 1860
(Alpheidae), Japan, Thailand, Hong Kong.

REMARKs: The type host was originally cited
as Athanas kominatoensis Kubo, 1942, which
is treated as a doubtful synonym of Arete indi-
cus by De Grave and Fransen (2011). Bopyri-
nella albida is one of only three species of
bopyrines known to possess seven pairs of
oostegites.

Bopyrinella parameces, n. sp.
Figure 8

Bopyrinella paramecia An, 2006: 7677, fig. 33
(unavailable name).

MATERIAL ExAMINED: Infesting Ogyrides
orientalis (Stimpson, 1860). Holotype ¢
(CIEOGS501201), allotype 8 (CIEOGS501202),
Huiquan Bay, Qingdao, Shandong Province,
120°20’E, 36°00'N, 10 December 1950.

DescripTioN: Holotype female (CIEOG
501201): Length 5.66 mm, maximal width
2.41 mm, head length 0.67 mm, head width
0.69 mm, pereon length 2.15 mm, pleon
length 2.88 mm (fig. 8A, B).

Body width about 1/3 length, pereon length
subequal to pleon length, flattened, calcei-
form, slightly distorted. Head oval, without
frontal lamina, fused with first pereomere
medially, eyes lacking (fig. 8A). Antennule
reduced to single article, antenna lacking
(fig. 8B). Maxilliped without palp (fig. 8C),
spur blunt and short. Barbula (fig. 8D) with
two pairs of smooth projections on each side,
flattened near center.

Pereomeres distinct, broadest across third
and fourth pereomeres (fig. 8A). Narrow
coxal plates on left side of all pereomeres,
right side only on first pereomere. Dorsolat-
eral bosses on first four pereomeres of left
side, and only first pereomere of right side.
Brood pouch widely open (fig. 8B), oostegite
1 almost symmetrical except for posterolateral
point (fig. 8B, E, F), small and depressed ante-
rior article, large posterior article. Internal
ridge smooth, posterolateral point rounded.
Other four pairs of oostegites small, triangular
(fig. 8B). All pereopods subequal in size and
structure (fig. 8G), carpi and meri smooth,
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Fig. 8. Bopyrinella parameces n. sp., holotype female (CIEOG501201) (A-G): A. Dorsal view. B.
Ventral view. C. Right maxilliped, external view. D. Right side of barbula. E. Right oostegite 1, external
view. F. Right oostegite 1, internal view. G. Right pereopod 2. Allotype male (CIEOG501202) (H, I): H.
Dorsal view. I. Ventral view. Scale: 2 mm (A, B); 1 mm (E, F); 0.5 mm (C, D, G-I).
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bases of all pereopods stout. Pleon of six pleo-
meres, elongated, first pleomere identifiable
from dorsal suture, other pleomeres detected
only from lateral indentations. Five pairs of
uniramous flaplike pleopods, posteriorly
becoming smaller (fig. 8B). Sixth pleomere
indented posteromedially, uropods lacking
(fig. 8B).

DescripTiON:  Allotype male (CIEOGS501
202): Length 0.87 mm, maximal width (across
pereon 3) 0.29 mm, head width 0.18 mm, head
length 0.14 mm. All pereon segments distinct,
pleomere distinct in dorsal view (fig. 8H, I).
Head elliptical, fused with first pereomere
(fig. 8H), eyes absent (fig. 8H). Antennule of
three articles, antenna of four articles, termin-
ally nonsetose (fig. 81). Pereomeres subequal
in width, midventral projections lacking (fig.
8H). All pereopods small, posteriorly becom-
ing slightly larger (fig. 81). Pleon sharply nar-
row, pleomeres distinct only on dorsal
surface, no pleopods or uropods (fig. 8I).

ErymoLoGy: The specific name, parameces,
refers to the female’s long elliptical, calcei-
form, outline.

Host anp Locaury: Infesting Ogyrides
orientalis (Stimpson, 1860) (Ogyrididae), Shan-
dong Province, China.

REmaRrks: The present specimens agree with
three of the other species of Bopyrinella in
having (1) female with relatively long body
outline, (2) only oostegite 1 well developed
and different in shape on left and right sides,
(3) brood pouch completely open, (4) five
pairs of flaplike uniramous pleopods and
lacking uropods. The fourth species, B. albida,
has rudimentary sixth and seventh oostegites,
a character state that was surprisingly not
emphasized by Shiino (1958) or Markham
(1985b) as this was the first recorded species
in Bopyrinae bearing seven pairs of oostegites.
Previously reported hosts of Bopyrinella spe-
cies are from Hippolytidae and Alpheidae,
but the present host is in Ogyrididae. All three
families, however, belong to Alpheoidea. The
only other bopyrid known to infest a species
in Ogyrididae is Ogyridione caroliniana Mark-
ham, 1988, which is not at all similar to the
new species. Bopyrinella parameces, n. sp., is
most related to Bopyrinella albida Shiino,
1958, but can be distinguished from it by (1)
the new species lacks a frontal lamina (B.
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albida with large frontal lamina), (2) the
body of the new species is only slightly dis-
torted (B. albida with body highly distorted),
(3) the oostegite 1 of the new species differ
only slightly from each other in shape (B.
albida with very different oostegite 1), (4)
the new species has only five pairs of ooste-
gites (B. albida with seven pairs), (5) the new
species with only one pair of antennae (anten-
nule) (B. albida with antennule and antennae),
(6) male of the new species without pleopods
(B. albida with tubercular pleopods), and (7)
the new species lacks eyes (B. albida with eye
spots).

KEY TO FOUR SPECIES OF
BOPYRINELLA NIERSTRASZ AND
BRENDER A BRANDIS, 1925, BASED
ON FEMALES (BOPYRINELLA
STRICTICAUDA MONOD, 1933, NOT
INCLUDED IN KEY)

la. Four pairs of pleopods . .............
........... B. thorii (Richardson, 1904)

1b. Five pairs of pleopods . . ... .......... 2

2a. Maxilliped with setose palp . ..........

B. nipponica Shiino, 1936

2b. Maxilliped withoutpalp ............. 3
3a. Head with frontal lamina, seven pairs of
oostegites .. ....... B. albida Shiino, 1958

3b. Head without frontal lamina, five pairs of
oostegites . ......... B. parameces, n. sp.

Bopyrione Bourdon and Markham, 1980

Diacnosis: Female: Body outline ovate,
slightly distorted. Head separated from first
pereomere, but deeply embedded into pereon.
Maxilliped without palp. Barbula with two
pairs of falcate lateral projections on each
side. Brood pouch medially open or closed,
oostegite 1 with long posterolateral point
and smooth internal ridge. Pleon of five or
six obscure pleomeres, lateral margins almost
entire. Four or five pairs of uniramous flap-
like pleopods, lateral plates and uropods
lacking.

Male: Body longer than wide, pereomeres
distinct, pleomeres fused. Most or all pereo-
meres with midventral tubercles, pleopods
and uropods lacking.

TYPE SPECIES: Bopyrione synalphei Bourdon
and Markham, 1980, by original designation.
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OTHER SPECIES: Bopyrione longicapitata
Markham, 1982, B. multifeminae, n. sp., B.
toloensis Markham, 1982, B. woodmasoni
(Chopra, 1923).

REmarks: Bourdon and Markham (1980)
erected Bopyrione for B. synalphei infesting
Synalpheus goodei Coutiére, 1909, S. bous-
fieldi Chace, 1972, and S. pectiniger Coutiére,
1907, plus three other unidentified Synalpheus
sp. (sp. near S. goodei, sp. near S. longicarpus
(Herrick, 1891) and Synalpheus sp.) from the
western Atlantic Ocean (Gulf of Mexico off
Florida, Haiti, and Curacao). Bopyroides
woodmasoni Chopra, 1923, infesting Synal-
pheus sp. from India, was transferred to
Bopyrione by Bourdon and Markham (1980).
Markham (1982) later described two new spe-
cies from Hong Kong: B. longicapitata, infest-
ing an Alpheus sp. questionably identified as
Alpheus lobidens De Haan, 1849, and B.
toloensis infesting an Alpheus sp. questionably
identified as Alpheus microstylus (Bate, 1888).
All hosts of the four previously known Bopy-
rione species are in Alpheidae.

Bopyrione longicapitata Markham, 1982

Bopyrione longicapitata Markham, 1982: 348—
351, figs. 14, 15 [Hong Kong, infesting
Alpheus lobidens? De Haan, 1849]; Mark-
ham, 1985a: 59; Markham, 1992a: 285
[Hong Kong, infesting Alpheus bisincisus
De Haan, 1849]; Li, 2003: 140, 157; Liu,
2008: 691.

MATERIAL EXAMINED: None.

Hosts anD LocaLities: Infesting Alpheus
lobidens? De Haan, 1849, and Alpheus bisinci-
sus De Haan, 1849 (Alpheidae), Hong Kong.

REMARKS: The type host was only provision-
ally identified as A. lobidens in Mark-
ham (1982).

Bopyrione multifeminae, n. sp.
Figures 9, 10

Bopyrione multifemina An, 2006: 87-88, fig.
41, pl. 5 (unavailable name).

MATERIAL ExAMINED: Infesting Alpheus sp.,
holotype @ (CIEAL991101), allotype &
(CIEAL991103), Jiaozhou Bay, Stn. 1,
120°21'E, 36°10'N, 6 m, 10 November 1999,

NO. 399

coll. Zhang. Paratypes: 1 @ (CIEAL991102),
same locality and same branchial chamber as
holotype; 399, host infested in both branchial
chambers (CIEAL981101), 1 & (CIEAL98
1102), Jiaozhou Bay, Stn. 8, 120°14'E,
36°02'N, 20 m, 6 November 1998, coll.
Zhang; 2 22, 1 & host infested in both bran-
chial chambers (CIEAL111941), southern
Yellow Sea, Stn. 11194, 120°30’E, 34°30'N,
17 m, 14 June 2004, coll. Hongfa Wang; 1 @,
1 & from right branchial chamber (CIEAL
111942), southern Yellow Sea, Stn. 11194,
120°30’E, 34°30'N, 17 m, 14 June 2004, coll.
Hongfa Wang.

DescripTioN: Holotype female (CIEAL
991101): Length 5.01 mm, maximal width
3.12 mm, head length 1.56 mm, head width
1.38 mm (fig. 9A, B).

Head triangular, posteriorly acute, dis-
tinctly separated from first pereomere. Fron-
tal lamina and eyes lacking (fig. 9A).
Antennule of three articles, antenna of four
articles, both nonsetose (fig. 9C). Maxilliped
triangular, without palp, spur sharp (fig.
9D). Barbula with two pairs of acute falcate
lateral projections on each side, smooth near
median (fig. 9E).

Pereon broadest across third pereomere
(fig. 9A). All pereomeres without coxal plates
or dorsolateral bosses. Brood pouch partly
open (fig. 9B). Oostegite 1 (fig. 9F, G) without
median groove, internal ridge smooth. First
article of oostegite 1 much wider than second
article. Posterolateral point curved poster-
iorly. Pereopods subequal in size and shape
(fig. 9H), bases of all pereopods produced
into small lobes. Pleon of six pleomeres, mar-
gins entire, first five bearing flaplike unira-
mous pleopods, posteriorly smaller, margins
undulating (fig. 9B, I). Uropods lacking
(fig. 9B).

DescripTioN: Allotype male (CIEAL9911
03): Length 1.02 mm, maximal width (across
pereon 1) 0.40 mm, head width 0.32 mm,
pleonal length 0.24 mm. All dorsal surfaces
setose (fig. 10A), pereon segments distinct,
pleon fused into single piece (fig. 9J, 10A).
Head elliptical, posterior edge curved (fig.
9J); black eye pigment present on posterolat-
eral corners (fig. 9J). One pair of antennae (?
antennules) of three articles, setose (fig. 10B).
Pereomeres almost subequal in width, first
pereomere widest (fig. 9J), midventral
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Fig. 9.
Ventral view. C. Right antenna and antennule. D. Right maxilliped, external view. E. Right side of barbula.
F. Right oostegite 1, external view. G. Right oostegite 1, internal view. H. Right pereopod 2. I. Right
pleopod 3. Allotype male (CIEAL991103) (J): J. Dorsal view. Scale: 1 mm (A, B); 0.25 mm (C-J).

projections (fig. 10B) lacking. All pereopods
with platelike scales on ventral surface (fig.
100), first three pereopods largest, all carpi
and meri nearly fused (fig. 10D, E). Pleon
fused into single piece, only first pleomeres
visible with dorsal indentations, others com-
pletely fused; pleopods and uropods lacking
(fig. 9J).

VariaTioN: All paratype females agree with
the holotype except one immature female

Bopyrione multifeminae n. sp., holotype female (CIEAL991101) (A-I): A. Dorsal view. B.

(CIEALI111941) that has a proportionally
longer body and the brood pouch completely
closed.

Erymorocy: The specific name, multifemi-
nae, refers to the occupation of the same bran-
chial chamber of the host by two females.

Host(s) AND Locavities: Infesting Alpheus
sp. (likely more than one species) (Alpheidae),
Shandong Province and southern Yellow Sea,
China, 6-20 m.
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Fig. 10. Bopyrione multifeminae n. sp. SEM image of male (CIEAL981102) (A-E): A. Ventral view of
the male. B. Right antenna and antennule. C. Right pereopod 1. D. Left perecopods 1-3. E. Left pereopod 5.
Scale: 100 um (A, D, E); 10 um (B, C).
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REMARKS: Bopyrione multifeminae, n. sp.,
shares with the other four species in Bopyr-
ione: female with head deeply embedded into
the pereon, maxilliped without palp, barbula
with two pairs of falcate lateral projections
on each side, uniramous pleopods; lateral
plates and uropods lacking. The new species
is most closely related to B. longicapitata,
but (1) the female of B. multifeminae, n. sp.,
lacks eyes and a frontal lamina (B. longicapi-
tata female with eyes and frontal lamina), (2)
B. multifeminae, n. sp., female without any
coxal plates or dorsolateral bosses (B. longica-
pitata female with reduced coxal plates), (3) B.
multifeminae, n. sp., female pleopods small
and flaplike, not reaching the median of the
pleon (B. longicapitata female with larger
flaplike pleopods, extending to the median of
the pleon), (4) B. multifeminae, n. sp., male
without midventral tubercles (B. longicapitata
male with midventral tubercles on all pereo-
meres). Males with a single pair of antennae
occur in both B. multifeminae, n. sp., and B.
toloensis. 1t is typical for bopyrids to occur
with one female and one male in any occupied
branchial chamber, occasionally with more
than one male accompanying a female, but
more than one collection of B. multifeminae,
n. sp., was made with the unusual condition
of two females and one male in the same bran-
chial chamber.

Bopyrione toloensis Markham, 1982

Bopyrione toloensis Markham, 1982: 351-354,
figs. 16-17 [Hong Kong, infesting Alpheus
microstylus? (Bate, 1888)]; Markham, 1985a:
59; Morton, 2003: 37; Li, 2003: 140, 157;
Liu, 2008: 691.

MATERIAL EXAMINED: None.

Hosts anDp Locauities: Infesting Alpheus
microstylus? (Bate, 1888 (Alpheidae)), Hong
Kong.

REMARKS: The host was only provisionally
identified as A. microstylus in Markham (1982).

KEY TO THE FIVE SPECIES OF
BOPYRIONE BOURDON AND
MARKHAM, 1980

la. Head triangular, pleopods large, flaplike .. 2
1b. Head subovate, pleopods small, tubercular
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2a. Anterior margin of head entire ........ 3

2b. Anterior margin of head crenulate . . . . ..
........... B. toloensis Markham, 1982

3a. Eyes present, brood pouch closed. . ... ..
........ B. longicapitata Markham, 1982

3b. Eyes lacking, brood pouch medially open
B. multifeminae, n. sp.

4a. First four perecomeres with dorsolateral
bosses . . . .. B. woodmasoni (Chopra, 1923)

4b. All pereomeres without dorsolateral bosses
.. B. synalphei Bourdon and Markham, 1980

Bopyroides Stimpson, 1864

Diacnosis: Female: Body subovate, moder-
ately distorted. Head separate from pereon.
Distinct frontal lamina, palp, coxal plates,
dorsolateral bosses. Posterolateral point of
first oostigite not directed backward. Pleo-
pods uniramous or absent, uropods lacking.

Male: Body elongate, without midventral
tubercles. Pleon completely fused, without
pleopods or uropods.

TypeE SPECIES: Bopyroides acutimarginatus
Stimpson, 1864 (= Bopyrus hippolytes
Kroyer, 1838), by original designation.

OTHER SPECIES: Bopyroides cluthae (Scott,
1902), B. shiinoi Rybakov and Avdeev, 1991.

REMARKS: Stimpson (1864) erected this
genus for Bopyroides acutimarginatus from
Puget Sound. Bourdon (1968) reviewed the
genus and considered B. acutimarginatus as a
synonym of Bopyrus hippolytes, and also
synonymized B. furcata Norman, 1905, and
Pleurocrypta patiencei Scott, 1902, with B.
cluthae. Markham (1985a) regarded B. sarsi
Bonnier, 1900, as identical with B. hippolytes.
Rybakov and Avdeev (1991) described B. shii-
noi from the northwestern Pacific.

Bopyroides hippolytes (Kroyer, 1838)
Figure 11

Bopyrus hippolytes Kroyer, 1838a: 306-310,
318, pl. 4, fig. 22 [type locality Greenland;
infesting Lebbeus polaris]; Kroyer, 1838b:
78-82, 90, pl. 4, fig. 22.

Bopyroides hippolytes—Markham, 1985a: 52—
53 (extensive synonymy); Bourdon, 1987:
342; Kim and Kwon, 1988, 212-213, fig. 8
[Korea, infesting Pandalus borealis]; Ryba-
kov, 1990: 409 [Sea of Okhotsk, infesting
P. borealis, host for Bourdonia tridentata
Rybakov, 1990 (Cabiropidae)]; Rybakov
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Fig. 11. Bopyroides hippolytes (Kroyer, 1838), reference female (CIEHI401001) (A-H): A. Dorsal view.
B. Ventral view. C. Left maxilliped, external view. D. Left side of barbula. E. Left oostegite 1, external view.
F. Left oostegite 1, internal view. G. Left pereopod 1. H. Left pereopod 7. Reference male (CIEHI401002)
(I-L): I. Dorsal view. J. Ventral view. K. Right antenna and antennule. L. Left pereopod 1. Scale: 1 mm (A,
B); 0.5 mm (C, E-H,); 0.25 mm (D, I-L).
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and Avdeev, 1991: 167-168, fig. 1 [compar-
ison with B. shiinoi]; Saito et al., 2000: 39—
40 (list); Boyko, 2004: 692-693, fig. 10 [Tai-

wan, infesting Lebbeus cf. spinirostris
(Kobyakova, 1936)]; An, 2006: 78-79,
fig. 34.

MATERIAL ExaMINED: Infesting Birulia kishi-
nouyei, 1 @ (CIEHI401001), 1 & (CIEHI
401002), Yellow Sea, Stn, 4010, 123°30'E,
33°30'N, 60 m, 6 December 1959, coll. Jie-
shan Xu and Mu Chen.

DESCRIPTION: Female (CIEHI401001):
Length 8.38 mm, maximal width 7.30 mm,
head length 1.92 mm, head width 2.17 mm,
pleon length 2.60 mm, distorted 19°. All body
segments distinct (fig. 7A, B). Head oval, fron-
tal lamina extending beyond head, anterior
edge shallowly bilobate, posterior edge curved,
eyes absent (fig. 7A). Maxilliped (fig. 7C) with
short setose palp and obscure spur. Barbula
(fig. 7D) with two pairs of long falcate lateral
projections on each side, outer one more
slender.

Pereon broadest across third pereomere
(fig. 11A). Coxal plates rudimentary on both
sides. Brood pouch completely open (fig.
11B). Oostegite 1 (fig. 11E, F) with two
equally long articles, nearly smooth internal
ridge bearing one large and two or three small
projections, posterolateral point directed lat-
erally. Pereopods larger posteriorly (fig. 11G,
H), with blunt and small dactyli. Pleon of six
pleomeres, lateral plates lacking. Four pairs
of small tubercular uniramous pleopods, uro-
pods lacking.

DescripTion: Male (CIEHI401002): Length
2.95 mm, maximal width (across perecon 4)
0.83 mm, head width 0.54 mm, pleonal length
0.79 mm. All pereomeres distinctly segmented,
pleon fused (fig. 111, J). Head a flattened
ellipse, posterior edge curved (fig. 11I), black
eyes in posterolateral corners (fig. 11I). Anten-
nule of two articles, antenna of four articles,
terminally setose (fig. 11K). Pereomeres subeq-
ual in width, lacking midventral projections
(fig. 117J). Pereopods of subequal size and struc-
ture (fig. 11L). Pleon completely fused, without
pleopods or uropods, obscure segment demar-
cations visible in ventral view (fig. 117J).

Hosts anp Locavities: Birulia kishinouyei
(Yokoya, 1930), FEualus fabricii (Kroyer,
1841), E. gaimardii (H. Milne Edwards,
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1837), E. pusiolus (Kroyer, 1841), E. suckleyi
(Stimpson, 1864), Heptacarpus brevirostris
(Dana, 1852), H. herdmani (Walker, 1898),
Hippolyte varians Leach, 1814, Lebbeus
groenlandicus (Fabricius, 1775), Lebbeus
polaris (Sabine, 1824), L. cf. spinirostris
(Kobyakova, 1936), Spirontocaris arcuata
Rathbun, 1902, S. holmesi Holthuis, 1947, S.
lamellicornis (Dana, 1852), S. lilljeborgii
(Danielssen, 1859), S. murdochi Rathbun,
1902, S. phippsii (Kroyer, 1841), S. spinus
(Sowerby, 1805) (Hippolytidae) and Panda-
lopsis aleutica Rathbun, 1902, P. dispar Rath-
bun, 1902, Pandalus borealis Kroyer, 1838, P.
goniurus Stimpson, 1860, P. jordani Rathbun,
1902, P. montagui Leach, 1814 (Pandalidae),
from Greenland, Iceland, Ireland, England,
Denmark, Norway, Arctic Ocean, White
Sea, Barents Sea, Sea of Okhotsk, Bering
Sea, Japan, Korea, Yellow Sea, Taiwan,
Kodiak, Alaska to Puget Sound, Washington,
Ellsmere Island, Baffin Bay, Gulf of St. Lawr-
ence, Nova Scotia, Maine to Cape Cod Bay,
Massachusetts, 60 m (Yellow Sea), 506-680
m (Taiwan) (most other depths not recorded).

REMARKS: Bopyroides hippolytes has been
described many times in detail (see Markham,
1985a, for a more complete synonymy and
discussion). The synonymy list provided here
includes only select references published after
Markham (1985a). All hosts are in Hippolyti-
dae and Pandalidae. Boyko (2004) recorded
this species from Chinese waters infesting Leb-
beus cf. spinirostris (Kobjakova) off Taiwan.
The present specimens conform well to pre-
vious descriptions of this species, but the
host and locality are new records. Birulia
kishinouyei has not previously been reported
as hosting any bopyrid.

Bopyroides shiinoi Rybakov and
Andeev, 1991
Figure 12

Bopyroides hippolytes: Shiino, 1937a: 293—
296, fig. 1 [Japan, infesting Spirontocaris
alcimede de Man, 1906 (= Heptacarpus gen-
iculatus (Stimpson, 1860)), S. mororani
Rathbun, 1902 (= S. ochotensis (Brandt,
1851), S. pandaloides Stimpson (= Hepta-
carpus pandaloides (Stimpson, 1860))] (not
Bopyroides hipplolytes Kroyer, 1838).
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Fig. 12. Bopyroides shiinoi Rybakov and Andeev, 1991, reference female (CIEHI560901) (A-G): A.
Dorsal view. B. Ventral view. C. Left maxilliped, external view. D. Left side of barbula. E. Left oostegite 1,
external view. F. Left oostegite 1, internal view. G. Left pereopod 1. Reference male (CIEHI560902) (H, I):
H. Dorsal view. I. Ventral view. Scale: 1 mm (A, B); 0.25 mm (C, D, G); 0.5 mm (E, F, H, I); 0.25 mm (QG).



2015

Bopyroides shiinoi Rybakov and Andeev,
1991: 169-171 [Peter the Great Bay, Sea of
Japan, infesting Heptacarpus camtschaticus
(Stimpson, 1860), H. geniculata longirostris
(Kobjakova) (= H. longirostris (Kobya-
kova, 1936)), and H. grebnitzkii Rathbun,
1902]; Boyko, 2004: 692—-693 (mention, no
new records); An, 2006: 79-80, fig. 35.

MATERIAL EXAMINED: Infesting Hippolyte sp.
(Hippolytidae), 1 @ (CIEHI560901), 1 &
(CIEHI560902), Sea Island, Dalian City,
Jiangsu Province, 123°15’E, 39°00'N, 27 Sep-
tember 1956.

DescriptioN:  Female  (CIEHIS60901):
Length 4.86 mm, maximal width 3.60 mm,
head length 0.84 mm, head width 1.28 mm,
sinistrally distorted 36° (fig. 12A, B).

Head ovate, anterior edge bilobate, frontal
lamina present, eyes absent (fig. 12A). Maxil-
liped (fig. 12C) with setose, articulated palp,
inner edge fringes with setae. Barbula (fig.
12D) with two pairs of sharp, elongate falcate
lateral projections on each side.

Pereon broadest across third pereomere
(fig. 12A). Narrow rudimentary coxal plates
on first four pereomeres of both sides. Lateral
margin of pereomeres 5-7 indented (fig. 12A).
Brood pouch completely open (fig. 12B). Oo-
stegite 1 (fig. 12E, F) with two equally long
articles, internal ridge almost smooth, poster-
olateral point blunt and directed laterally;
fifth oostegite longest. Pereopods with sub-
equal size and structure (fig. 12G), blunt
dactyli, bases with carinae. Pleon of five pleo-
meres, fused medially. Pleopods and uropods
lacking.

DescripTion: Male (CIEHI560902): Length
1.87 mm, maximal width (across perecon 5)
0.58 mm, head width 0.34 mm, pleonal length
0.51 mm. All pereon segments distinct, pleo-
meres fused (fig. 12H, I). Head a flattened
ellipse (fig. 12H), eyes in posterolateral cor-
ners (fig. 12H). Antennule of three articles,
antenna of five articles, terminally setose,
extending beyond margins of head (fig. 12I).
Pereomeres subequal in width, lacking mid-
ventral projections (fig. 12I). Pereopods with
subequal size and structure (fig. 12I). Pleon
completely fused, pleopods and uropods lack-
ing (fig. 121).

Hosts AND LocaLiTies: Infesting Heptacarpus
geniculatus (Stimpson, 1860), Heptacarpus
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pandaloides (Stimpson, 1860), Hippolyte sp.,
Spirontocaris ochotensis (Brandt, 1851) (Hip-
polytidae), Japan and Jiangsu Province, China.

REMARks: Shiino (1937a) recorded Bopy-
roides hippolytes infesting three Spirontocaris
spp. from Japan, but this material was
considered as belonging to B. shiinoi by
Rybakov and Avdeev (1991), which was
described from a more northerly locality in
the Sea of Japan and from different hippoly-
tid hosts. Rybakov and Avdeev (1991) noted
that the most obvious difference between B.
hippolytes and B. shiinoi is in the fusion of
the terminal pleomeres. The present female
does not have tubercular pleopods but does
have fusion of the last two pleomeres, sug-
gesting that it is conspecific with B. shiinoi.
The host of the present specimens must be
new, as no species of Hippolyte was pre-
viously known as a host for B. shiinoi, but
this host specimen is not identifiable beyond
the genus level.

KEY TO THE THREE SPECIES OF
BOPYROIDES STIMPSON, 1864

la. Pleon of five pleomeres (last two pleomeres
fused) . . B. shiinoi Rybakov and Avdeev, 1991
1b. Pleon of six pleomeres . . . ............ 2
2a. Sixth pleomere extended and produced into
two divergent rami .. B. cluthae (Scott, 1902)
2b. Sixth pleomere not extended, terminally
smooth, round .. B. hippolytes (Kroyer, 1838)

Capitetragonia Pearse, 1953

DiagnNosis (modified from Markham, 1985a):
Female: All body segments distinct. Head
extended and produced anterolaterally; bar-
bula with two pairs of lateral projections,
both longer than wide; maxilliped lacking
palp. Five or seven oostegites; oostegite 1
approximately as wide as long, extended into
posterolateral projection at least 1/5 of total
length; coxal plates absent. Pleon of five or
six pleomeres divided by deep notches along
both sides; four pairs of flaplike biramous
pleopods; no uropods.

Male: Body less than three times as long as
broad, sides subparallel. Head, pereomeres,
and pleon distinct. No midventral tubercles.
Pleon fused, margins undulate, wider than
adjacent pereomeres, much shorter than
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wide; five pairs of uniramous, flap like pleo-
pods; no uropods.
Type Species: Capitetragonia asperotibialis

Pearse, 1953 (= Bopyrus alphei Richard-
son, 1900).
OTHER SpECIES: Capitetragonia elliptica

(Markham, 1992), n. comb.

REmARKs: Markham (1985a) erected Probo-
pyria for the single species Bopyrus alphei
Richardson, 1900. He examined the syntypes
of Capitetragonia asperotibialis Pearse, 1953
(USNM 93720, see Pearse, 1953), and con-
cluded they were conspecific with B. alphei.
One of us (CBB) has also examined these syn-
types and we concur with Markham’s (1985a)
conclusion as to this synonymy. However,
because the type species of Capitetragonia
and Probopyria are synonyms of each other,
the correct name for the genus must be Capi-
tetragonia, while the correct name for the
type species is Capitetragonia alphei (Richard-
son, 1900).

Capitetragonia elliptica (Markham, 1992),
n. comb.

Probopyria elliptica Markham, 1992a: 283—
285, figs. 6-7 [Hong Kong, infesting
Alpheus malleodigitus (Bate, 1888)]; Li,
2003: 140, 153, 158.

MaTeRIAL EXAMINED: None.

Hosts anDp Locavities: Infesting Alpheus
malleodigitus (Bate, 1888) (Alpheidae),
Hong Kong.

REMARKS: Markham (1992a) provisionally
placed this species in Probopyria because the
female has seven pairs of oostegites, known
only in two other species of bopyrines (see
Remarks under Septembopyrina, n. gen.),
while the type species has the more usual five
pairs. The male is much more similar,
although that of P. elliptica has one fewer
pleomere.

Discorsobopyrus Boyko, 2004

DiacNosis (after Boyko, 2004): Female:
body ovate, one side of pereon slightly longer
than other; head triangular, weakly produced
with narrow frontal lamina. Antennae and
antennules reduced to single segment each.
Macxilliped with stout, distally rounded spur;
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palp lacking. Oostegite 1 proximal lobe ovate,
distal lobe subtriangular, internal ridge
smooth. Pereon composed of seven pereo-
meres, broadest across third pereomere. Coxal
plates well developed on both sides, all elon-
gate. Dorsolateral bosses well developed on
some pereomeres, indistinct on others. Tergal
projections lacking. Oostegites nearly comple-
tely enclosing marsupium. Basis of all pereo-
pods bearing pronounced rounded medial
boss; propodus with cup for insertion of dac-
tylus. Pleon with five pleomeres plus pleotel-
son; first through fifth pleomeres with
uniramous elongate pleopods and uniramous,
short subquadrate lateral plates (some indis-
tinct); edges and surfaces of all lateral plates
smooth; pleopods smooth, uropods lacking.

Male: Head ovate, fused with first segment
of pereon. Body shape elongate; fourth per-
eomere broadest; first three directed slightly
anterolaterally, fourth through sixth later-
ally directed, seventh directed slightly pos-
terolaterally. Posterior pereopods slightly
larger. Pleon with one segment; faint lateral
indication of segmentation and tapered pleo-
telson tip. Midventral tubercles on second to
seventh pereomeres, pleopods and uropods
lacking.

TyPE SPECIES: Bopyrus stebbingi Nierstrasz
and Brender a Brandis, 1923, by original
designation.

OTHER SPECIES: None.

Discorsobopyrus stebbingi (Nierstrasz and
Brender a Brandis, 1923)

Bopyrus stebbingi Nierstrasz and Brender a
Brandis, 1923: 97-98, pl. 7, fig. 23a— [Indo-
nesia, infesting unknown host]; Chopra,
1923: 518, 541-542; Bourdon, 1968: 372.

Discorsobopyrus stebbingi: Boyko, 2004: 694—
697, figs. 11-13 [Taiwan, Indonesia, infest-
ing Heterocarpus sibogae de Man, 1917];
Markham, 2010: 159.

? “unidentified bopyrid” Li and Chan, 2014:
135 [Philippines, infesting H. sibogae].

MATERIAL EXAMINED: None.

Hosts aND LocaLiTies: Infesting Heterocar-
pus sibogae de Man, 1917 (Pandalidae), Phil-
ippines, Indonesia, and Taiwan.

REMAaRrks: The unidentified bopyrid on a
specimen of H. sibogae collected from the
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Philippines and cited by Li and Chan (2014)
may belong to this species or possibly to Pseu-
dione magna Shiino, 1951 (see Markham,
2010); no other bopyrid is known from this
host species.

Litobopyrus Markham, 1982

DiagnNosis (after Markham, 1982): Female:
Body distorted; head distinct from pereon;
frontal lamina obscure; maxilliped with tuft
of setae, palp lacking; barbula of two moder-
ately long projections on each side; oostegite
1 lacking internal ornamentation and postero-
lateral point; lateral plates elongate; five pairs
of biramous pleopods with endopodites
reduced to sessile knobs; uropods broad
and long.

Male: Greater than three times as long as
broad; head medially fused with first pereo-
mere; pereopods subequal, with all articles
distinct; pleomeres fused, lacking appendages.

TypPE Species: Litobopyrus longicaudatus
Markham, 1982, by original designation.

OTHER SPECIES: None.

Litobopyrus longicaudatus Markham, 1982

Litobopyrus longicaudatus Markham, 1982:
346-348, fig. 15 [Hong Kong, infesting
Athanas sp.]; Morton, 2003: 37; Li, 2003:
140, 153, 157.

MATERIAL EXAMINED: None.

Hosts AND LocALiTies: Infesting Athanas sp.
(Alpheidae), Hong Kong.

REmarks: The taxonomic position of L.
longicatudatus is unclear, as the female char-
acters are more like those of the bopyrine
Urobopyrus Richardson, 1904, while the
male characters more resemble those of the
pseudionine Pleurocrypta Hesse, 1865.

Parabopyrella Markham, 1982

Diagnosis: Female: Head fused with first
pereomere except at anterolateral corners; max-
illiped with setose palp; barbula with one or
two pairs of lateral projections on each side;
oostegite 1 with unadorned or sparsely digitate
internal ridge; dorsolateral bosses usually on
first four pereomeres; pleon of six segments
indicated by lateral indentations; pleotelson
rounded or produced into posterolateral points;

five pairs of flaplike biramous pleopods; uro-
pods absent.

Male: Head usually fused with first pereo-
mere; eyes present or absent; pereopods sub-
equal in size and shape; pleon variously
fused; first pleomere as broad as seventh per-
eomere or much broader; pleopods tubercu-
late if present; uropods usually absent.

TypE SpECIES: Bopyrella mortenseni Nier-
strasz and Brender a Brandis, 1929, by origi-
nal designation.

OTHER SpecieEs: P. angulosa (Bourdon,
1980a), P. angusta (Shiino, 1936), P. austra-
liensis (Bourdon, 1980a), P. barnardi (Nier-
strasz and Brender a Brandis, 1931), P.
bonnieri (Nierstrasz and Brender a Brandis,
1923), P. choprai (Nierstrasz and Brender a
Brandis, 1929), P. crenulata (Shiino, 1939),
P. cuspidata, n. sp., P. delagoae (Bourdon,
1982), P. distincta (Nierstrasz and Brender a
Brandis, 1923), P. elongata (Shiino, 1949), P.
essingtoni (Bourdon and Bruce 1983), P. hod-
garti (Chopra, 1923), P. incisa (Chopra,
1923), P. indica (Chopra, 1923), P. intermedia
(Nierstrasz and Brender a Brandis, 1923), P.
lata (Nierstrasz and Brender a Brandis,
1929), P. megatelson (Nierstrasz and Brender
a Brandis, 1929), P. nierstraszi (Chopra,
1930), P. pacifica (Shiino, 1933), P. perplexa
Markham, 1990, P. richardsonae (Nierstrasz
and Brender a Brandis, 1929), P. saronae
(Bourdon and Bruce, 1979), P. setoensis
(Shiino, 1939), P. symmetros, n. sp., P.
tanyensis (Bourdon, 1979), and P. thomasi
(Nierstrasz and Brender a Brandis, 1929).

REMARKs: Although Markham (1985a) pur-
ported to erect this genus and restricted the
definition of Bopyrella, transfering four wes-
tern Atlantic species and 20 Indo-West Pacific
species to Parabopyrella, in fact the genus
name is available from Markham (1982)
where it was cited as “in press” but with a
type species, Bopyrella mortenseni, designated
(the same species was “designated” as the type
species in Markham, 1985a). Only one other
taxon, Bopyrella deformans indica Chopra,
1923, was listed as included in the genus
when it was introduced by Markham (1982).
Markham (1985a) erroneously referred to
the 1982 usage of the name as a nomen
nudum.

Parabopyrella can be distinguished from
Bopyrella in that females of Parabopyrella
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have lateral indentations that indicate the
pleomeres on both sides while the pleomeres
of females in Bopyrella are completely fused.
Previously, this genus included 26 species, all
known from hosts in Alpheidae and Hippoly-
tidae. Two new species are described herein.

According to the shape of the distal margin
of the pleotelson of the female, species of
Parabopyrella can be divided into three
groups (after Bourdon, 1980a). “A” group
has the pleotelson tip entire, truncate, or con-
vex and produced into a point in the median
and includes six species (P. angulosa, P. cho-
prai, P. crenulata, P. delagoae, P. perplexa,
P. symmetros, n. sp.). “B” group has the pleo-
telson tip entire, but convex and produced
into a rounded distal region and includes eight
species (P. angusta, P. essingtoni, P. morten-
seni, P. nierstraszi, P. richardsonae, P. saro-
nae, P. setoensis, P. tanyensis). “C” group
has the pleotelson incised medially, with
divergent posterolateral lobes. Within the
“C” group, there are four types: “C1” group
with the medial incision shallow and the distal
ends of the lobes quadrate, and includes five
species (P. australiensis, P. barnardi, P. cuspi-
data, n. sp., P. elongata, P. pacifica), “C2”
group with the medial incision shallow, but
distal ends of the lobes rounded, and includes
three species (P. distincta, P. intermedia, P.
thomasi), “C3” group with the medial incision
deep and the distal ends of lobes pointed and
long, and includes two species (P. lata, P.
megatelson), “C4” group with the medial inci-
sion shallow but produced into two small
points, and includes four species (P. bonnieri,
P. hodgarti, P. incisa, P. indica).

Parabopyrella choprai (Nierstrasz and
Brender a Brandis, 1929)

Bopyrella choprae Nierstrasz and Brender a
Brandis, 1929: 29-30, figs. 32-33 [Nicobar
Islands, infesting Alpheus lottini Guérin-
Méneville, 1838); Taiwan, infesting Lys-
mata vittata (Stimpson, 1860) or Synalpheus
sp. (see below)]; Chopra, 1930: 134, 138;
Shiino, 1933: 282-283.

Bopyrella choprai: Bourdon, 1980a: 187, 213—
215, fig. 13.

Parabopyrella choprai: Kensley and Chan,
2001: 481; Boyko, 2004: 677; Boyko, 2006:
43; Liu, 2008: 692.
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MaATERIAL EXAMINED: None.

Hosts aND LocaLities: Infesting Alpheus lot-
tini Guérin-Méneville, 1838) (Alpheidae) and
Lysmata vittata (Stimpson, 1860) (Hippolyti-
dae) or Synalpheus sp. (Alpheidae), Nicobar
Islands and Taiwan.

REMARKS: As pointed out by Boyko (2006),
there is some doubt as to the host in Taiwan
as given by Nierstrasz and Brender a Brandis
(1929), but both hippolytid and alpheid
shrimp are known as hosts of Parabopyrella
species, so neither can be ruled out (although
the fact that the host from the Nicobar Islands
was an alpheid suggests that the Synalpheus
sp. is more likely). Bourdon (1980a) changed
the spelling of the specific name without com-
ment, presumably because it is generally
agreed that Chopra was a man. Although it
is possible that Nierstrasz and Brender a
Brandis (1929) treated the name as if it were
a first-declension Latin noun, which are
usually but not always feminine, and used
the appropriate genitive, this seems unlikely.
On the second page of their paper, they
remarked “Die spiteren Forscher, wie Miss
Richardson, Chopra, und auch wir selbst,
haben das Prinzip Bonnier’s iibernommen
aus Armut, weil es kein besseres gibt.” The
lack of an honorific for Chopra, as was pro-
vided for Richardson, suggests that Nierstrasz
and Brender a Brandis thought Chopra was a
male but does not explain why the —ae ending
was used.

Parabopyrella cuspidata, n. sp.
Figure 13

Parabopyrella cuspidatus An, 2006: 85-86, fig.
40 (unavailable name).

MATERIAL EXAMINED: Infesting A/lpheus digi-
talis De Haan, 1844, holotype @ (CIEAL
560301), allotype 38 (CIEALS560302), Haimen,
Jiangsu Province, 121°15'E, 31°54'N, 12-14
March 1956, coll. Ruiyu Liu and Zhen-
gang Fan.

DescripTioN: Holotype female (CIEAL
560301): Length 9.24 mm, maximal width
5.53 mm, head length 2.06 mm, head width
2.1 mm, distorted 22° (fig. 13A, B).

Head fused with first pereomere except in
anterolateral corners, obscure posterior
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Fig. 13. Parabopyrella cuspidata, n. sp., holotype female (CIEAL560301) (A-I): A. Dorsal view. B.
Ventral view. C. Left maxilliped, external view. D. Palp of maxilliped, internal view. E. Left side of barbula.
F. Left oostegite 1, external view. G. Left oostegite 1, internal view. H. Right pereopod 2. I. Right pereopod
6. Allotype male (CIEAL560302) (J-M): J. Dorsal view. K. Ventral view. L. Right antennae and antennule.
M. Left pereopod 7. Scale: 2 mm (A, B); 0.5 mm (C, E-G); 0.25 mm (D, H-K); 0.15 mm (L, M).
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margin sharply curved and anterior margin of
head irregular. Small black eyes near poster-
ior margin of head (fig. 13A). Antennule of
three articles, antenna of five articles. Maxil-
liped articulated with triangular palp laterally
fringed with setae (fig. 13C, D). Barbula with
two pairs of short falcate lateral projections
on each side (fig. 13E).

Pereon broadest across third pereomere
(fig. 13A). Perecomeres 2-5 medially fused.
Coxal plates well developed on left side of
all perecomeres and on right side of first
four pereomeres. Round dorsolateral bosses
on first four pereomeres. Brood pouch
widely open (fig. 13B). Oostegite 1 (fig.
13F, G) with two articles, internal ridge
bearing small simple projections, posterolat-
eral point directed straight backward, distal
portion of posterior edge fringed with setae.
Posterior pereopods slightly larger (fig.
13H, I), carpi and meri smooth, dactyli
short, bases of all pereopods produced into
lobes. Pleon of six pleomeres, segments indi-
cated by dorsal sutures and deep lateral
indentations (fig. 13A), first five bearing bir-
amous flaplike pleopods (fig. 13B), sixth
pleomere incised medially, uropods lacking
(fig. 13B).

DescripTioN:  Allotype male (CIEALS6
0302): Length 2.20 mm, maximal width across
pereomere 4 0.82 mm, head width 0.47 mm,
head length 0.28 mm. All segments distinct
(fig. 13J, K). Head elliptical with curved pos-
terior edge (fig. 13J), large black eyes near
posterior margin of head (fig. 13J). Antennule
of three articles with setae on distal article,
antenna of one article, terminally smooth
(fig. 13L). Pereomeres widest across fourth
pereomere, lacking midventral projections
(fig. 13K). All pereopods of similar size and
structure, dactyli sharp but short (fig. 13M).
Pleon of six distinct segments, without mid-
ventral projections, pleopods or uropods (fig.
13K). Sixth pleomere produced into two
extend subacute lobes with medioventral
anal cone (fig. 13K).

EtymoroGy: The specific name, cuspidata,
refers to the head of the female having a shar-
ply curved posterior margin and an irregular
anterior margin.
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Host AND Locavrity: Infesting Alpheus digi-
talis De Haan, 1844 (Alpheidae), Jiangsu Pro-
vince, China.

REMARKS: The new species belongs to the
“C1” group with a medially incised pleotelson
and can be distinguished from the other four
species of the “C1” group by characters of
oostegite 1, maxilliped, and the posterior mar-
gin of the head. The male of the new species
differs from those of all other Parabopyrella
species by the characters given below in (4).
Parabopyrella cuspidata, n. sp., is most closely
related to P. barnardi, but (1) the female of the
new species bears a pleon with dorsal sutures
and deep indentations on both sides (the
female of P. barnardi has the pleon fused dor-
sally and with only the left side deeply
indented), (2) the maxilliped of the new spe-
cies has a triangular palp (P. barnardi with
cylindrical palp), (3) the posterolateral point
of oostegite 1 of the new species is sharp and
backwardly directed (that of P. barnardi
round and laterally directed), (4) the male of
the new species has distinct pleomeres and lat-
erally separated lobes on the pleotelson (male
of P. barnardi with fused pleomeres and
rounded pleotelson).

Parabopyrella distincta (Nierstrasz and
Brender a Brandis, 1923)
Figure 14

Bopyrella distincta Nierstrasz and Brender a
Brandis, 1923: 97, pl. 6, fig. 22 a—-d [type
locality: Pulau Kaniungan-Ketjil, Indone-
sia; infesting Synalpheus amboinae (Zehnt-
ner, 1984) = Synalpheus stimpsonii (de
Man, 1888]; Chopra, 1927: 121-122, figs.
1-2 [Tamban, Tamil Nadu, India; infesting
unidentified alpheid]; Shiino, 1936: 159;
Shiino, 1939: 93; Shiino, 1949a: 49; Bour-
don, 1980a: 205-208, fig. 9 [redescription
of holotype].

Parabopyrella distincta: Markham, 1985a: 67
[transfer to Parabopyrella]l. —An, 2006:
82-83, fig. 37.

MATERIAL ExaAMINED: Infesting Alpheus sp., 1
@ (CIEALS550001), 1 & (CIEALS550002),
1955, Hainan Province, Qionghai Province.

DescrirTioN:  Female  (CIEALS550001):
Length 7.52 mm, maximal width 5.53 mm,
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Fig. 14. Parabopyrella distincta (Nierstrasz and Brender a Brandis, 1923), reference female
(CIEALS550001) (A-G): A. Dorsal view. B. Ventral view. C. Left maxilliped, external view. D. Left side
of barbula. E. Left oostegite 1, external view. F. Left oostegite 1, internal view. G. Right pereopod 7.
Reference male (CIEAL550002) (H-J): H. Dorsal view. L. Ventral view. J. Right antennae and antennule.
Scale: 2 mm (A, B); 1 mm (E, F); 0.5 mm (C, D, H, I, G); 0.25 mm (J).
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head width 2.19 mm, distorted 31° (fig.
14A, B).

Head fused with first pereomere, with ante-
rolateral corner notch. Frontal lamina and
eyes lacking (fig. 14A). Maxilliped (fig. 14C)
with unarticulated setose palp. Barbula (fig.
14D) with two pairs of smooth falcate lateral
projections on each side and shallow median
indentation in center.

Pereon broadest across third pereomere
(fig. 14A). Coxal plates rudimentary on short
side, but well developed on first three pereo-
meres on long side. First three pereomeres of
left side and only first pereomere of right
side with dorsolateral bosses. Brood pouch
completely open (fig. 14B). Oostegite 1 (fig.
14E, F) with two equally long articles, inter-
nal ridge bearing simple small projections,
posterolateral point sharply directed laterally.
Fifth oostegite much longer than other ooste-
gites (fig. 14B). Pereopods of similar size,
basis of each pereopod with carina (fig.
14G). Pleon of six pleomeres, bearing five
pairs of biramous flaplike pleopods. Pleotel-
son medially incised, but rami distally round,
uropods lacking.

Description: Male (CIEALS550002): Length
2.11 mm, maximal width (across pleon 1) 0.82
mm, head width 0.41 mm, pleonal length 0.26
mm. All pereomeres distinct (fig. 14H, I).
Head ovate, anterior margin rounded, poster-
ior margin curved (fig. 14H), black eyes
near posterior margin (fig. 14H). Antenna of
one article, antennule of three articles, both
terminally setose (fig. 14J). Pereomeres sub-
equal in width, lacking midventral projections
(fig. 14I). Pereopods subequal in size, but
dactyli of first five pairs larger than others,
carpi of first pereopod rounded, others of
elongate columnar form (fig. 14I). First three
pleomeres distinct, with midventral tubercles.
Last two pleomeres fused into single piece,
but segments indicated by lateral indenta-
tions, without uropods (fig. 14H, I).

Hosts aND LocaLiTies: Infesting A/lpheus sp.
(possibly more than one species), Synalpheus
stimpsonii (de Man, 1888) (Alpheidae), Hai-
nan Province, Qionghai Province, China and
Pulau, Indonesia, 11 m.

REmarks: Nierstrasz and Brender a Brandis
(1923) described Bopyrella distincta based on
a single female collected by the Siboga-Expe-
dition. Chopra (1927) reported on a pair of
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specimens from southeast India and described
the male for the first time. Bourdon (1980a)
redescribed and figured the female holotype
specimen, incorrectly citing the host as Synal-
pheus ambonicae (sic). Markham (1985a)
reviewed Bopyrella, and transferred this spe-
cies to Parabopyrella. The present specimens
are therefore only the third female and second
male to be reported. The female conforms
well to the holotype, but differ in some minor
characters, such as the pleon of the present
female not fused medially, and the posterolat-
eral point of oostegite 1 more elongate and
directed laterally.

Parabopyrella elongata (Shiino, 1949)
Figure 15

Bopyrella elongata Shiino, 1949a: 45-50, fig. 1
a—c. [Japan; infesting “Crangon bis-incisus
(De Haan)” (= Alpheus bisincisus De
Haan, 1849]. —Bourdon, 1980a: 194-196,
fig. 4, tab. 1 [Queensland, Australia; infest-
ing Alpheus sp.]

Parabopyrella elongata: Markham, 1985a: 67
[transfer to Parabopyrella]l. —An, 2006:
83-84, fig. 38.

MATERIAL EXAMINED: Infesting A lpheus sp., 1
@ (CIEALS851001a), 1 & (CIEALS851001b),
Xiamen City, 118°15’E, 24°25'N, 15 October
1985.

DescrirTioN:  Female (CIEAL851001a):
Length 7.03 mm, maximal width 4.49 mm,
head length 1.46 mm, head width 1.63 mm,
pereon length 2.84 mm, distorted 21° (fig.
15A, B). Head subquadrate, fused with first
pereomere except in anterolateral corners,
with thin frontal lamina. Black eyes near ante-
rolateral corners (fig. 15A). Antennule of two
articles, antenna of three articles, distally
setose. Maxilliped (fig. 15C) with short stout
setose palp. Barbula (fig. 15D) with two pairs
of short smooth lateral projections on each
side, small round tubercle near median.

Pereon segments distinct, broadest across
third pereomere (fig. 15A). Coxal plates and
dorsolateral bosses on first four pereomeres.
Brood pouch widely open (fig. 15B). Oostegite
1 (fig. 15E, F) with nearly smooth internal
ridge, posterolateral point sharp, directed pos-
teriorly. Pereopods larger posteriorly (fig.
15G), bases of all pereopods with small
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Fig. 15. Parabopyrella elongata (Shiino, 1949), reference female (CIEAL851001a) (A-G): A. Dorsal
view. B. Ventral view. C. Right maxilliped, external view. D. Right side of barbula. E. Right oostegite 1,
external view. F. Right oostegite 1, internal view. G. Right pereopod 7. Reference male (CIEAL851001b)
(H, I): H. Dorsal view. 1. Ventral view. Scale: 2 mm (A, B); 1 mm (E, F, H, I); 0.5 mm (C, D); 0.35 mm (G).
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carina. Pleon of six pleomeres, segments indis-
tinct but indicated by dorsal sutures and lat-
eral deep indentations. First five pleomeres
with flaplike biramous pleopods and weakly
developed lateral plates; uropods absent.

DescripTioN: Male  (CIEAL851001b):
Length 1.63 mm, maximal width (across pereo-
mere 7) 0.65 mm, pleonal length 0.41 mm (fig.
15H, I). Head ovate, completely fused with first
pereomere (fig. 15I), without eyes (fig. 15H).
Antenna obscure. Pereomeres 2-7 distinct,
with similar pereopods (fig. 15I). Pereomeres
subequal in width, lacking midventral projec-
tions (fig. 15I). Pleon fused into single piece,
without lateral indentations, ventral suture visi-
ble and indicative of pleomeres, five tubercular
pleopods (fig. 151I), uropods lacking.

Hosts aND LocaLity: Infesting Alpheus bisin-
cisus De Haan, 1849, Alpheus sp. (probably
more than one species) (Alpheidae), Japan,
Queensland, Australia, and Fujian Province,
China.

REMARKS: Shiino (1949a) described Bopyrella
elongata infesting Alpheus bisincisus from Seto,
Japan, and Bourdon (1980a) reported it infest-
ing Alpheus sp. at Queensland; Markham
(1985a) transferred it to Parabopyrella. The
present specimens conform well to the rede-
scription of Bourdon (1980a), but the male dif-
fers from both previously reported males of P.
elongata. Shiino’s (1949a) and Bourdon’s
(1980a) males have fused pleon segments but
with the pleomeres indicated by lateral indenta-
tions. The present male has completely smooth
lateral margins and has the pleomeres indicated
by ventral sutures. Although the male differs in
this respect from the other specimens, the
female is very similar to the previously reported
females and this material is therefore identified
as P. elongata.

Parabopyrella hodgarti (Chopra, 1923)
Figure 16

Bopyrella hodgarti Chopra, 1923: 416, 469,
473-475, fig. 10; pl. 14, figs. 7-12 [type
locality Vizagapatam, Madras Presidency
(Bay of Bengal) (= Visakhapatnam,
Andhra Pradesh, India); infesting Alpheus
crassimanus Heller, 1865 (= A. lobidens De
Haan, 1849)]. —Shiino, 1949a: 47 (men-
tion). —Barnard, 1955: 79, fig. 37b, ¢ (in
part; Inhambane, Mozambique; infesting
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A. crassimanus (= A. lobidens). —Bourdon,
1968: 407-408 (mention). —Kensley, 1974:
261 (off Natal, South Africa; infesting
Alpheus sp.). —Bourdon, 1980a: 190-191
(mention).

Parabopyrella  barnardi australiensis:  An,
2006: 81-82, fig. 36 (not Parabopyrella aus-
traliensis (Bourdon, 1980a)).

not Bopyrella hodgarti: Barnard, 1955: 79 (in
part; Mozambique; infesting Hippolyte sp.).

MATERIAL EXAMINED: Infesting Alpheus japo-
nicus Miers, 1879, 1 @ (CIEALS570601a), 1 &
(CIEALS570601b), Jiaozhou Bay, Qingdao,
Shandong Province, 120°15'E, 36°15'N, 5.5
m, 18 June 1957; 1 @, 1 & (CIEALS570602),
Jiaozhou Bay, Qingdao, Shandong Province,
120°15'E, 36°15'N, 5.5 m, 18 June 1957.

Infesting Synalpheus streptodactylus Cou-
tiere, 1905, 1 @ (CIEAL760801) East China
Sea, Stn. V-3, 123°00’E, 26°30'N, 105 m, 27
August 1976, coll. Zhican Tang and Zhong-
yan Qi.

DescrirTioN:  Female (CIEALS570601a):
Length 6.86 mm, maximal width 4.69 mm,
head length 1.17 mm, head width 1.49 mm
(fig. 16A, B). Head an inverted trapezoid,
without frontal lamina; eyes absent (fig.
16A). Antennule and antenna absent. Maxil-
liped (fig. 16C) with short straight and stout
palp, long setae terminally. Barbula (fig.
16D) with two pairs of smooth falcate lateral
projections on each side and shallow indenta-
tion near center.

Pereon broadest across third pereomere
(fig. 16A). Boundary between head and first
pereomere only visible laterally. Coxal plates
small and only on first four pereomeres of
both sides, those on left side slightly larger
than those on right side. Brood pouch widely
open, oostegite 1 and median part of barbula
visible in ventral view (fig. 16B); oostegite 5
longest. Internal ridge of oostegite 1 (fig.
16E, F) bearing six to eight small digitate pro-
jections, posterolateral point rounded poster-
iorly. Pereopods larger posteriorly (fig. 16G).
Pleon of six pleomeres, but sutures obscure,
wide lateral indentations indicating pleo-
meres. Five pairs of triangular flaplike bira-
mous pleopods, surfaces smooth, uropods
lacking.

DESCRIPTION: Male (CIEALS570601b):
Length 1.64 mm, maximal width (across
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Fig. 16. Parabopyrella hodgarti (Chopra, 1923), reference female (CIEAL570601a) (A-G): A. Dorsal
view. B. Ventral view. C. Left maxilliped, external view. D. Left side of barbula. E. Left oostegite 1, external
view. F. Left oostegite 1, internal view. G. Left pereopod 1. Reference male (CIEAL570601b) (H, I): H.
Dorsal view. I. Ventral view. Scale: 2 mm (A, B); 0.5 mm (C);1 mm (D-F); 0.35 mm (G); 0.45 mm (H, I).
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pleomere 1) 0.54 mm, head width 0.27 mm,
head and pleomere length 1.25 mm. (fig.
16H, I). Head ovate, posterior edge curved,
but boundary between head and first pereo-
mere obscure (fig. 16H), eyes present medio-
laterally (fig. 16H). Antennule of three
articles, antenna of five articles, terminally
smooth (fig. 16I). Pereomeres subequal in
width, lacking midventral projections (fig.
161). Pereopods smaller posteriorly, first three
pereopods with largest dactyli, last two pereo-
pods with smallest dactyli (fig. 16I). Pleon
fused, segments indicated by strong lateral
indentations, first pleomere widest with pair
of large round tubercular pleopods, all other
pleopods and uropods absent (fig. 161).

Hosts anDp Locavities: Infesting Alpheus
Japonicus Miers, 1879, A. lobidens De Haan,
1849, A. sp. indet., Synalpheus streptodactylus
Coutiere, 1905 (Alpheidae), Andhra Pradesh,
India, Mozambique, South Africa, Shandong
Province, China, East China Sea, 5.5-105 m.

RemARks: This species was previously
known from the western Pacific in the Bay
of Bengal, Mozambique, and South Africa
(Chopra, 1923; Barnard, 1955; Kensley,
1974). Chopra (1923) erroneously stated that
a “single specimen” was collected but des-
cribed both the male and female; both are syn-
types because Chopra failed to designate a
holotype.

This is first record from China, and both
hosts are first recorded as bearing parasitic
isopods. The present specimens conform well
to the female syntype of Chopra (1923), but
the male differs from the male syntype in
that (1) the present males have only the first
pleomere distinct and other pleomeres indi-
cated by lateral indentations; but the syntype
male has the first three pleomeres distinct
with the others fused without any lateral
indentations (the Mozambique male of Bar-
nard (1955) is somewhat intermediate in this
character with weak indications of segmenta-
tion on the first four pleomeres); (2) the pre-
sent male has one pair of pleopods, but the
syntype male lacks all pleopods (character
state in Mozambique male unknown); (3) the
present male has only the first pleomere wider
than the pereon, but the syntype male has the
first three pleomeres wider than the pereon
(the Mozambique male is somewhat inter-
mediate with pleomeres 2 and 3 wider than
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in the present specimen but not as wide as in
the male syntype).

Based on the host and the morphological
differences indicated above, it is very likely
that the specimens reported by Barnard
(1955) from Hippolyte sp. are distinct from
P. hodgarti, but, as he did not describe or
illustrate them, their identity is unknown.

Parabopyrella indica (Chopra, 1923)

“a subspecies of Hay’s B. deformans” Chopra,
1922: 70.

Bopyrella deformans var. indica Chopra, 1923:
416, 420

Bopyrella deformans indica Chopra, 1923:
468-473, text fig. 9, pl. 14, fig. 1-6 [Pakistan
and India, infesting Synapheus tumidomanus
tumidomanus (Paul’son, 1875); NE of Sri
Lanka, infesting Synapheus nilandensis
Coutiére, 1905]; Chopra, 1927: 119-121
[Gulf of Manaar, infesting alpheid sp.];
Chopra, 1930: 133; Monod, 1933: 236;
Qazi, 1959: 55, 60; Savant, 1973: 331; Kruc-
zynski and Menzies, 1977: 551, 556; Kens-
ley, 2001: 222.

Synsynella deformans var. indica: Nierstrasz
and Brender a Brandis, 1929: 4, 38, fig. 48
[Hong Kong, infesting Synalpheus sp.];
Monod, 1933: 227-232, figs. 50-51 [Red
Sea, infesting alpheid sp.]; Shiino, 1949a:
49; Kruczynski and Menzies, 1977: 552.

“Chopra’s ‘sub-species’ Kruczynski and
Menzies, 1977: 556.

Bopyrella indica: Bourdon, 1979a: 501-503,
fig. 21 [Madagascar, infesting Synalpheus
sp.]; Bourdon, 1980a: 187, 208-210, fig. 10
[Hong Kong, infesting Synalpheus sp.; Indo-
nesia, infesting Synalpheus sp.; New Cale-
donia, infesting Synapheus neomeris (de
Man, 1897); Queensland, infesting Synal-
pheus sp.]; Bourdon, 1980b: 243; Kazmi
and Bourdon, 1997: 59.

Bopyrella distincta [sic]: Bourdon, 1980a: 210
(not Bopyrella distincta Nierstrasz and
Brender a Brandis, 1923).

Parabopyrella indica: Markham, 1982: 345;
Markham, 1992a: 298; Kensley, 2001: 224;
Kazmi et al., 2002: 61, fig. 18 [Arabian
Sea, infesting Synapheus tumidomanus tumi-
domanus (Paul’son, 1875)]; Poore et al.,
2002: 119; Li, 2003: 140, 158; Liu, 2008:
693; Markham, 2010: 152, 162.
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[Parabopyrella] indica: Kazmi and Bourdon,
1997: 59.

MATERIAL EXAMINED: None.

Hosts anp LocaLiTies: Infesting Synapheus
neomeris (de Man, 1897), Synapheus nilanden-
sis Coutiere, 1905, Synapheus tumidomanus
tumidomanus (Paul’son, 1875), Synalpheus
sp(p). (Alpheidae), Pakistan, India, NE of Sri
Lanka, Gulf of Manaar, Hong Kong, Red
Sea, Arabian Sea, Madagascar, New Cale-
donia.

REMARKS: Chopra (1923) variously referred
to this taxon as a new subspecies or variety
of Bopyrella deformans (Hay, 1917) (the type
species of Symsynella Hay, 1917), but the
name has always been used at the subspecific
level.

Parabopyrella perplexa Markham, 1990
Figure 17

Parabopyrella perplexa Markham, 1990: 556—
559, fig. 2 [Hong Kong, China; infesting
“unidentified (caridean?) shrimp”]. —Mor-
ton, 2003: 43 (list). —Li, 2003: 140 (list).

Ovobopyrus dentatus An, 2006: 89-90, fig. 42
(unavailable name).

MaTEeRIAL EXAMINED: Infesting Alpheus digi-
talis De Haan, 1844, 1 @ (CIEAL603301), 2
33 (CIEAL603302), South China Sea, Stn.
6033, 115°00'E, 22°30'N, 11 December
1959, coll. Jinzhao Zhu. 1 @, 1 &
(CIEAL920301), Sanya, Hainan Province,
109°30’E, 18°20’N, 23 March 1992.

DescripTion: Female  (CIEAL603301):
Length 5.93 mm, maximal width 4.19 mm,
head length 1.11 mm, head width 1.54 mm,
distorted 26° (fig. 17A, B).

Head an inverted trapezoid, without frontal
lamina, fused with first pereomere on poster-
ior margin; eyes absent (fig. 17A). Antennule
of two articles, antenna of four articles, both
nonsetose (fig. 17C). Maxilliped triangular
with straight palp, fringed with setae on inner
margin (fig. 17D, E). Barbula with two pairs
of falcate lateral projections on each side and
one pair of rounded projections near median
(fig. 17F).

Pereomeres distinct; pereon broadest across
third pereomere (fig. 17A). Coxal plates and

dorsolateral bosses on first three pereomeres
on both sides, but larger on longer side. Brood
pouch completely open (fig. 17B), oostegite 1
visible in ventral view, second to fourth ooste-
gite small, fifth oostegite longer than others.
Oostegite 1 (fig. 17G, H) with two articles
nearly equal in length, internal ridge smooth,
posterolateral point directed backward, pos-
terior margin setose. Bases of first four pereo-
pods smaller than those of other three
pereopods (fig. 17B). Pleon of six pleomeres,
first two pleomeres indicated by dorsal sutures
and lateral notches, other pleomeres only dis-
tinguished by deep lateral notches. Male
inserted in median of five pairs of flaplike bir-
amous pleopods (fig. 17B); uropods absent
(fig. 17B).

DescripTioN: Male (CIEAL603302): Length
1.77 mm, maximal width (across pereomere 3)
0.65 mm, head width 0.47 mm, head length
0.16 mm, pleonal length 0.42 mm (fig. 171,
J). Head elliptical, fusion with first pereomere
indicated by lateral notch between head and
first percomere (fig. 171); eyes absent (fig.
171). Antennule of three articles, antenna
lacking, nonsetose (fig. 17J). Pereomeres sub-
equal in width, without midventral projec-
tions (fig. 17J). Dactyli of first three
pereopods larger than those of last four pereo-
pods (fig. 17J). Pleon fused and ovate, seg-
ments indicated by lateral indentations.
Three midventral projections on median of
pleon, pleopods and uropods lacking, two
clusters of setae on terminal margin of pleon
(fig. 17J).

Hosts AND LocaLiTies: Infesting Alpheus
digitalis De Haan, 1844 (Alpheidae), and uni-
dentified (caridean?) shrimp, Hong Kong and
South China Sea.

REMARKS: Markham (1990) described this
species from Hong Kong, but with the host
and male both unknown, so the present
records are the first with identified hosts and
with males. The present females conform
well to the holotype female, with only some
minor differences: the lateral plates and dor-
solateral bosses of the present specimens are
on the first three pereomeres but on the first
four pereomeres of the holotype; the posterior
margin of oostegite 1 of the present specimens
is fringed with setae, but that of the holotype
is smooth.
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Fig. 17. Parabopyrella perplexa Markham, 1990, reference female (CIEAL603301) (A-H): A. Dorsal
view. B. Ventral view. C. Left antennae and antennule. 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.

Reference male (CIEAL603302) (I, J): I. Dorsal view. J. Ventral view. Scale: 2 mm (A, B); 0.5 mm (C, I, J);
1 mm (D, F-H); 0.55 mm (E).
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Parabopyrella symmetros, n. sp.
Figure 18

Parabopyrella mortenseni: An, 2006: 84-85,
fig. 39 (not Parabopyrella mortenseni Nier-
strasz and Brender a Brandis, 1929)).

MATERIAL  ExamiNeD: Infesting Alpheus
microstylus (Bate, 1888), holotype @ (CIEAL
800505), allotype & (CIEALS800506), Xisha,
Shanhu Islands, 111°40’E, 16°45'N, 9-12
May 1980. Paratypes: 3 @@ (CIEAL800507),
3 38 (CIEALS800508), same data as for
holotype.

DescripTion: Holotype female (CIEAL
800505): Length 5.92 mm, maximal width
3.81 mm, head length 1.48 mm, head width
1.55 mm, almost symmetrical (fig. 18A, B).
Head an inverted trapezoid, lateral margins
distinct, posterior margin fused with first per-
eomere; black eyes near anterolateral corners
(fig. 18A). Antennule of three articles, termin-
ally setose, visible in dorsal view, basal article
stout. Antenna of two articles, terminally
setose. Maxilliped (fig. 18C) with stout palp,
terminally truncate, setose. Barbula (fig.
18D) with two pairs of falcate lateral projec-
tions on each side, medially flattened.

Pereon broadest across third pereomere (fig.
18A). Coxal plates and dorsolateral bosses on
first four pereomeres. Brood pouch completely
open (fig. 18B), oostegite 1 and barbula visible
in ventral view. Oostegite 1 (fig. 18E, F) with
two articles, anterior margin of first article
concave, internal ridge bearing two or three
small projections, posterolateral point directed
laterally. Pereopods of similar size (fig. 18G),
with slender bases and small dactyli. Pleon of
six pleomeres, first pleomere distinct, second
to fourth pleomeres on right side distinct, but
those on left side obscure and only indicated
by lateral indentations. Fifth and sixth pleo-
meres fused and indicated by lateral notches.
Pleotelson fan shaped, terminal margin entire.
First five pleomeres with flaplike biramous
pleopods; uropods absent.

DescripTioN:  Allotype male (CIEALSO00
506): Length 1.95 mm, maximal width across
pereomere 3 0.70 mm, head width 0.38 mm,
head length 0.17 mm, pleonal length 0.39
mm (fig. 18H, I). Head elliptical, fused with
first pereomere, but with lateral notch
between head and pereon (fig. 18H); black
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eyes mediolaterally (fig. 18H). Antennule of
two articles, antenna of three articles, lacking
terminal setae (fig. 181). Pereomeres subequal
in width, lacking midventral projections (fig.
18I). Pereopods of similar size, but first two
with slightly larger dactyli, last four pereo-
pods with longer carpi than first three (fig.
18I). Pleon with first three segments distinct,
last three segments fused but indicated by
weak lateral indentations. First three pleo-
meres with midventral tubercles. Pleopods
and uropods lacking (fig. 181).

ErymoLrocy: The specific name symmetros is
feminine and refers to the female having an
almost symmetrical body shape.

Hosts AND LocaLity: Infesting Alpheus
microstylus (Bate, 1888) (Alpheidae), Xisha
(Paracel Islands), China.

REMARKS: Parabopyrella symmetros, n. sp.,
belongs to the “A” group with the female
pleotelson posterior margin entire, not incised
or indented. The new species can be distin-
guished from the other five species of “A”
group by the symmetrical female having the
first, second, and third pleomeres on the right
side distinct, and the male with the first three
pleomeres distinct. This species is most closely
related to P. perplexa, but P. perplexa females
have an asymmetrical body, lack eyes, have
the posterolateral point of oostegite 1 acute,
and the palp of the maxilliped triangular.
Alpheus microstylus is also known to be infested
by Bopyrione toloensis Markham, 1982.

KEY TO THE 28 SPECIES OF
PARABOPYRELLA MARKHAM, 1985,
BASED ON MALE AND FEMALE

CHARACTERS
la. Posterior edge of female pleotelson entire . . 2
1b. Posterior edge of female pleotelson not
CNLITC . . vt vttt i 15
2a. Posterior edge of female pleotelson trun-
cate or very weakly convex ........... 3
2b. Posterior edge of female pleotelson
stronglyconvex . .. ........... ..., 4

3a. Body symmetrical . . ..

3b. Body asymmetrical . ................

P. perplexa Markham, 1990

4a. Posterior edge of female pleotelson rounded .. 8

4b. Posterior edge of female pleotelson not
rounded ......... ... ... ... 5
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Fig. 18. Parabopyrella symmetros n. sp., holotype female (CIEAL800505) (A-G): A. Dorsal view. B.
Ventral view. C. Right maxilliped, external view. D. Right side of barbula. E. Right oostegite 1, external
view. F. Right oostegite 1, internal view. G. Right pereopod 7. Allotype male (CIEAL800506) (H, I): H.
Dorsal view. I. Ventral view. Scale: 2 mm (A, B); 1 mm (C, D); 1.5 mm (E, F); 0.55 mm (G); 0.5 mm (H, I).
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AN ET AL.: REVIEW OF BOPYRIDS PARASITIC ON CARIDEAN SHRIMPS 61

Anterior margin of female head crenulated
............. P. crenulata (Shiino, 1939)
Anterior margin of female head smooth .. 6
Dorsolateral bosses reduced on both sides
of female pereon . ............ P. choprai
(Nierstrasz and Brender a Brandis, 1929)
Dorsolateral bosses on at least one side of
female’s first four pereomeres
Distal margin of female pleotelson acute
P. delagoae (Bourdon, 1982)
Distal margin of female pleotelson blunt
P. angulosa (Bourdon, 1980a)
Coxal plates and dorsolateral bosses of
female absent ... P. setoensis (Shiino, 1939)
Coxal plates and dorsolateral bosses of

female present . ................... 9
Lateral margin of pleon of male deeply
indented . ........... .. ... ... .... 10
Lateral margin of pleon of male slightly
indented . ........... ... . ... . .... 12
Median of female pleon fused, segments
obscure . ........ P. angusta (Shiino, 1963)
Median of female pleon not fused, only last
two pleomeres fused ................ 11

Male with five pairs of pleopods. . ... ...
P. nierstraszi (Chopra, 1930)
Male with four pairs of pleopods . ... ...
P. tanyensis (Bourdon, 1979)
Female barbula with one pair of lateral
projections

................. P. saronae
(Bourdon and Bruce, 1979)
Female barbula with two pairs of lateral
projections
First oostegite with long posterior portion
... P. essingtoni (Bourdon and Bruce 1983)
Oostegite 1 with short posterior portion . . 14
Pleon of male much broader than pereon
P. richardsonae (Nierstrasz and
Brender a Brandis, 1929)
Pereon of male equal to or broader than
pleon

P. mortenseni (Nierstrasz and
Brender a Brandis, 1929)

Distal edge of female pleon deeply
separated . ........... ... ... .. ..., 16
Distal edge of female pleon slightly
indented ............... .. ... ..... 17
Pereon of female much wider than

........... P. lata (Nierstrasz and
Brender a Brandis, 1929)

Pereon of female equal to or slightly wider
than than pleon P. megatelson
(Nierstrasz and Brender a Brandis, 1929)

pleon

17a

17b.

18a.

18b.

19a.

19b.

20a.
20b.
21a.
21b.
22a.

22b.

23a.

23b.

24a.

24b.

25a.

25b.

26a.

26b.

27a.

27b.

Divergent pleotelson of female terminally
rounded
Divergent pleotelson of female not termin-
allyrounded ...................... 20
Male with slender pleon, all segments fused,
without lateral indentations . . . . .. P. thomasi
(Nierstrasz and Brender a Brandis, 1929)
Male with broad pleon, lateral indenta-
tions indicating segments . . . ... ....... 19
Barbula of female with one pair of lateral
projections . ... P. intermedia (Nierstrasz and
Brender a Brandis, 1923)
Barbula of female with two pairs of lateral
projections . ... P. distincta (Nierstrasz and
Brender a Brandis, 1923)
Pleotelson of female divergent and termin-
ally quadrate
Pleotelson of female slightly divergent, ter-
minus with two points . . . ............ 25
Male with uropods
.............. P. pacifica (Shiino, 1933)

Male without uropods . . . ............ 22
Male pleomeres not completely fused ... 23
Male pleon fused, segments indicated only

by lateral indentations . . . ............ 24

Male pleon segments indicated by dorsal

obscure sutures and deep lateral indenta-

P. barnardi (Nierstrasz and
Brender a Brandis, 1931)

Male pleon segments without any fusion,

distinet . ............ P. cuspidata, n. sp.

P. elongata (Shiino, 1949)
Female without eyes
........ P. australiensis (Bourdon, 1980a)

Pleomeres of male fused, with very weak
lateral indentations
Pleomeres of male fused only medially . . . 27
Male first two pleomeres with midventral
P. bonnieri (Nierstrasz and
Brender a Brandis, 1923)
Male first pleomere only with midventral
P. incisa (Chopra, 1923)
Male first two pleomeres much wider than
pleon P. hodgarti (Chopra, 1923)
Male first pleomere only wider than
pleon P. indica (Chopra, 1923)

tubercles . . . ...

tubercle

Probopyriscus Markham, 1982

DiagnNosis (modified from Markham, 1982):
Female: Body approximately half as long as
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wide, slightly distorted; head distinct and
extended anteriorly, with long frontal
lamina; maxilliped palp extended and articu-
lated with large spur; barbula with single
blunt projection on each side with trace of
second projection mesially; all pereomeres
distinct with coxal plates covering margins;
oostegites reduced and exposing brood
pouch, oostegite 1 slightly pointed and
internally unadorned; pleon of six distinct
pleomeres well separated laterally; five pairs
of flaplike biramous pleopods; no uropods.

Male: Head distinctly separated laterally
from first pleomere; all pereomeres distinct
and separated by lateral notches; pereopods
small, all equally developed, with meri and
carpi fused; pleon of six pleomeres indis-
tinctly separated dorsally but deeply sepa-
rated laterally; five pairs of buttonlike
pleopods; no uropods.

TYPE SpECIES: Probopyriscus novempalensis
Markham, 1982, by original designation.

OTHER SPECIES: None.

REMARKS: Markham (1982) compared the
characters of the type and sole species of Probo-
pyriscus with those of several other bopyrines,
including the western Atlantic Parabopyriscus
stellatus and he indicated that the diagnosis of
the latter genus and species was in press; that
paper was eventually published as Markham
(1985a). By introducing Parabopyriscus stella-
tus as a genus and species combination with
detailed morphological characters that clearly
differentiated these taxa from all others, Mark-
ham (1982, not 1985a) made these names avail-
able (ICZN, 1999: Article 13) and, as there
was only a single species stated to be in Parabo-
pyriscus, P. stellatus is the type species by
monotypy.

Probopyriscus novempalensis Markham,
1982

Probopyriscus novempalensis Markham, 1982:
293-296, fig. 1 [Hong Kong, infesting
Alpheus sp.]; Li, 2003: 140, 158.

MATERIAL EXAMINED: None.

Hosts AND LocaLiTies: Infesting Alpheus sp.
(Alpheidae), Hong Kong.

REMARks: This species is known only from
the holotype and allotype pair.

NO. 399

Septembopyrina, n. gen.

Diacnosis: Female: Body slightly distorted,
pleomeres distinct. Head fused with first per-
eomere medially and with well-developed
frontal lamina, boundary with head obscure.
Maxilliped without palp, barbula with pair
of projections. Dorsolateral bosses only on
first pereomere. Seven pairs of oostegites,
brood pouch widely open. Oostegite 1 of left
side and right side slightly different in shape,
internal ridges smooth. Seventh oostegite
smallest. Pleon of five pleomeres, final one
very broad. Five pairs of uniramous flaplike
pleopods, uropods lacking.

Male: Body width about 1/3 length. Head
fused with first pereomere, lateral indenta-
tions present. No midventral tubercles. Pereo-
pods smaller posteriorly. Pleon segments
distinct ventrally but fused dorsally.

ErymoroGy: The prefix “septem” (for the
seven oostegites of the female) plus the genric
name Bopyrina are selected to emphasize the
close relationship to Bopyrina;, gender
feminine.

TypeE SPECIES: Septembopyrina tozeumao-
phila, n. sp., by original designation.

OTHER SpPECIES: None.

REMARrks: The new genus is related to Schi-
zobopyrina Markham, 1985, and Bopyrina in
that all have unequal formation of oostegite
1, head somewhat fused with the first pereo-
mere, uniramous pleopods and lack uropods.
Markham (1985a) separated Schizobopyrina
from Bopyrina and transferred 10 species
from Bopyrina to Schizobopyrina. He showed
that Schizobopyrina females have a maxilliped
palp, elongate oostegites 2-5, and at least lat-
eral separation of the pleomeres, but Bopy-
rina females lack a maxilliped palp, have tiny
oostegites 2-5, and pleomere fusion on the
shorter side. This new genus is most closely
related to Bopyrina, but Septembopyrina, n.
gen., has the female pleomeres distinct on
both sides and seven pairs of oostegites. The
new genus also can be distinguished from
Schizobopyrina by the weakly asymmetrical
body (strongly asymmetrical in Schizobopy-
rina), five pairs of uniramous pleopods (four
pairs in Schizobopyrina), and maxilliped with-
out palp (with palp in Schizobopyrina). The
presence of seven pairs of oostegites is very
uncommon and considered a primitive
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character state in bopyrids (Boyko and Wil-
liams, 2010); the only prior records from any
bopyrines are from Bopyrinella albida and
Capitetragonia elliptica, but the type species
of Septembopyrina, n. gen., does not otherwise
resemble these two species except in this one
character.

Septembopyrina tozeumaophila, n. sp.
Figure 19

Parabopyrina tozeumaus An, 2006: 74-75, fig.
32 (unavailable name).

MaTERIAL EXaAMINED: Infesting Tozeuma lan-
ceolatum Stimpson, 1860, holotype @ (CIE-
HI790502a), allotype & (CIEHI790502b),
Beibu Gulf, Stn. 7905, 108°30'E, 18°30'N,
29 m, 6 January 1962, coll. Fuzeng Sun. Para-
types: 1 @, 2 8 (CIEHI620301), South China
Sea, Stn. 6203, 109°00'E, 18°15’'N, 23.8 m,
16 July 1959, coll. Fengshan Xu. Other mate-
rial: 2 @@, 1 & (CIEHI790501), Beibu Gulf,
Stn. 7905, 108°30'E, 18°30'N, 26 m, 16
August 1962, coll. Fuzeng Sun; 2 Q9
(CIEHI405401), East China Sea, Stn. 4054,
123°30’E, 29°30'N, 69 m, 8 December 1959,
coll. Yongliang Wang and Jinzou Zhu; 1 @
(CIEHI590201), East China Sea, Stn. 4054,
123°30’E, 29°30’'N, 86 m, 1 February 1959,
coll., Jieshan Xu; 233 (CIEHI622201), Beibu
Gulf, Stn. 6222, 108°30’E, 18°45'N, 23 m, 26
January 1959, coll. Zhengang Fan; 1 @
(CIEHI606601), South China Sea, Stn. 6066,
113°30’E, 20°30'N, 88 m, 9 April 1960, coll.
Zhican Tang; 2 Q¢ (CIEHI405402), East
China Sea, Stn. 4054, 123°30'E, 29°30'N, 75
m, 7 April 1959, coll. Yulin Liao and Ming-
shou Li.

DescripTioN: Holotype female (CIEHI790
502a): Length 4.41 mm, maximal width 2.94
mm, head length 0.76 mm, head width 1.24
mm, slightly distorted (fig. 19A, B).

Head an inverted trapezoid, lateral margin
distinct, posterior margin fused and embed-
ded in first pereomere. Head with large
frontal lamina, boundary between head and
frontal lamina obscure; without eyes (fig.
19A). Antennule and antenna of two and
three articles, respectively, terminally without
setae (fig. 19C). Maxilliped (fig. 19D) without
palp, first article cube shaped, short and with
blunt spur. Barbula (fig. 19E) with pair of
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falcate lateral projections on each side and
pair of triangular tubercles medially.

Pereon broadest across third and fourth
pereomeres (fig. 19A). Dorsolateral bosses
only on first perecomeres (fig. 19A). Brood
pouch widely open (fig. 19B), with seven pairs
of oostegites. Oostegite 1 of left side and right
side asymmetrical: oostegite 1 of left side (fig.
19F, G) with broad posterolateral point, of
right side (fig. 15H, I) with trianglar postero-
lateral point. Oostegite 1 with smooth internal
ridge; oostegites 2, 3 larger than others, ooste-
gite 7 smallest. Pereopods of similar size and
structure (fig. 19J, K). Pleon of five pleo-
meres, first four narrow with obscure sutures.
Fifth pleomeres broad and terminally
extended into two small tubercles. Five pairs
of uniramous flaplike pleopods, uropods lack-
ing (fig. 19B).

DescripTioN:  Allotype male (CIEHI790
502b): Length 1.50 mm, maximal width
(across pereomere 2) 0.45 mm, head width
0.31 mm, head length 0.17 mm, pereon length
0.95 mm (fig. 19L, M). Head elliptical, fused
with first pereomere but separated by lateral
notch between head and pereon (fig. 19L).
Black eyes in lateral corners (fig. 19L). Anten-
nule of two articles, antenna of three articles,
terminally nonsetose. Pereomeres distinct,
lacking midventral projections (fig. 19M).
Pereopods with similar structure, but poster-
iorly smaller (fig. 19M). Pleon with first three
segments distinct, last three segments fused
but indicated by lateral indentations and ven-
tral sutures. Pleopods and uropods lacking
(fig. 191).

VariaTIoN: One female from CIEHI790501
is different from the other female specimen
in the lot as well as all other material as it
has very reduced oostegites.

ErymoroGy: The specific name tozeumao-
phila refers to the generic name of the host
shrimp.

Host AND LocaLiTies: Infesting Tozeuma lan-
ceolatum Stimpson, 1860 (Hippolytidae),
Beibu Gulf, South China Sea, East China
Sea, 23-88 m.

Remarks: The present specimens represent
a new genus and species related to Bopyrina
and Schizobopyrina. Tozeuma lanceolatum is
first recorded here as a host for parasitic iso-
pods. Other species of bopyrids known to
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Fig. 19. Septembopyrina tozeumaophila n. sp., holotype female (CIEHI790502a) (A-K): A. Dorsal
view. B. Ventral view. C. Right antenna and antennule. D. Right maxilliped, external view. E. Right side of
barbula. F. Right oostegite 1, external view. G. Right oostegite 1, internal view. H. Left oostegite 1, external
view. L. Left oostegite 1, internal view. J. Right pereopod 1. K. Right pereopod 7. Allotype male
(CIEHI790502b) (L, M): L. Dorsal view. M. Ventral view. Scale: 2 mm (A, B); 0.25 mm (C); 0.5 mm (D-
K); 0.6 mm (L, M).
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parasitize Tozeuma hosts are Parabopyrella
thomasi (Nierstrasz and Brender a Brandis,
1929) (infesting 7. carolinense Kingsley,
1878, in St. Thomas) and Schizobopy-
rina lobata (Bourdon and Bruce, 1983)
(infesting Tozeuma sp. in Queensland,
Australia).

Hemiarthrinae Markham, 1972

Diagnosis: Female: Body highly distorted.
Head deeply embedded into pereon. Pereo-
meres only distinct on short side. Brood
pouch closed, covering entire ventral and lat-
eral side of body. Seven pairs of pereopods
usually present on short side. Pleomeres with
variable degree of fusion, first four pairs of
pleopods with lateral plates. Uropods present.

Male: Pereon segments distinct, without
midventral tubercles. Pleon fused, without
any pleopods or uropods.

REMARKS: Most of the 55 species, in 27 gen-
era, placed in Hemiarthrinae are ventral
abdominal parasites of caridean shrimps
(although a few species infest caridean hosts
dorsoventrally or in the region of the mouth-
parts). Previously, only five species from Chi-
nese waters were reported, all from Hong
Kong (Markham, 1982; 1990).

Anchiarthrus Markham, 1992

DiagNosis (modified from Markham, 1992a):
Female: Body distorted less than 90°; head
lacking antennal groove; barbula with single
projection on each side. First and second per-
eopods of long side large, others small; first
and second pereopods on short side absent
others small and clustered near pleon. Ooste-
gite 1 dimorphic, smaller one much longer
than wide. Pleonal separation indistinct with
three pleomeres indicated; three pairs of lan-
ceolate lateral plates, progressively smaller
posteriorly; three pairs of biramous pleopods,
progressively larger posteriorly.

Male: Body slightly more than twice as long
as broad. Head distinct from pereon; anten-
nae prominently extended beyond margin of
head. Last pereomere fused with pleon, rem-
nants of pleomeres indicated laterally.

TyPE SPECIES: Anchiarthrus derelictus Mark-
ham, 1992, by original designation.
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OTHER SPECIES: None.

Anchiarthrus derelictus Markham, 1992

Anisarthrus (?), sp. nov. Markham, 1990:
555, 564.
Anchiarthrus derelictus Markham, 1992a:

296-297, fig. 17.

MATERIAL EXAMINED: None.

Hosts AND LocALTigs: Infesting Arete dorsa-
lis Stimpson, 1860 (Alpheidae), Hong Kong,
1 m.

REMARKS: As noted by Markham (1990,
1992a), Anchiarthrus derelictus is most similar
to Anisarthrus pelseneeri Giard, 1907 (the type
species of Anisarthrus Giard, 1907; see Giard,
1907), but differs from it in the female having
two large pereopods, fewer than seven pereo-
pods on the shorter side of the body, and three
distinguishable pleomeres.

Apophrixus Nierstrasz and Brender a
Brandis, 1931

DiagNosis:  (modified from Nierstrasz and
Brender a Brandis, 1931, Markham, 1982):
Female: Body weakly asymmetrical, one side
more swollen and longer than other. Head
large. Dorsal side with four distinct pereo-
meres; pleomeres fused. Seven pereopods on
short side of body, 6 or 7 on long side; pereo-
pods 4-6 smaller than others. Pleon with four
pairs of well-developed lateral plates and four
pairs of uniramous pleopods; uropods
uniramous.

Males: Pleomeres fused into single large seg-
ment, no pleopods or uropods.

TypPE SPECIES: Apophrixus philippinensis
Nierstrasz and Brender a Brandis, 1931, by
monotypy.

OTHER  SPECIES:
Markham, 1982.

Apophrixus  constrictus

Apophrixus constrictus Markham, 1982

Apophrixus constrictus Markham, 1982: 378—
381, fig. 30-31.

MATERIAL EXAMINED: None.
Hosts anD Locavrties: Infesting Alpheus sp.
(Alpheidae), Hong Kong.
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Dicropleon Markham, 1972

DiagnNosis (modified from Markham, 1972):
Female: Body weakly asymmetrical; head
deeply embedded in pleon. First two pereo-
pods on long side well developed, third pereo-
pod present but much smaller, other
pereopods lacking. Pleon with four pairs of
well developed lateral plates and four pairs
of pleopods, first three biramous; fifth pleo-
mere divided into two large terminal lobes,
uropods lacking.

Male: Head and pleon medially fused with
pereon; eyes present, antennae elongate. Pleon
ending in sharp double point.

TypE SpeCIES: Dicropleon periclimenis Mark-
ham, 1972, by original designation.

OTHER SPECIES: Dicropleon bifidus (Bourdon,
1967), D. morator Markham, 1982, D. proces-
sae Markham, 1980.

Dicropleon morator Markham, 1982

Dicropleon morator Markham, 1982: 381-384,
figs. 32-33 [Hong Kong, infesting Pericli-
menis commensalis Borradaile, 1915]; Bruce,
1982: 237 (species erroneously cited as
described in “Markham, 1981” (lapsus for
1982)); Li, 2003: 153, 157.

MATERIAL EXAMINED: None.

Hosts aND LocaLiTies: Infesting Periclimenis
commensalis Borradaile, 1915) (Palaemoni-
dae), Hong Kong.

REMARKS: Although the mention of the spe-
cies by Bruce (1982) occurred on an earlier
page in the same volume in which Markham
(1982) described the species, it is technically
not a nomen nudum as Bruce (1982) was pub-
lished at the same time as Markham (1982)
and there is no page priority rule in the Inter-
national Code of Zoological Nomenclature.

Eophrixus Caroli, 1930

Diagnosis: Female: Body distorted with
swollen brood pouch. All seven pairs of per-
eopods well developed and of same size.
Pleon of five segments, first four pleomeres
with lobate lateral plates and biramous
pleopods. Endopodite of pleopods often
smaller than exopodites; uropods usually
small.
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Male: Longer than wide, head often fused
with first pereomere. Pleon fused into single
piece, without pleopods.

TypE SPECIES: Phrixus ( Eophrixus) lysmatae
Caroli, 1930, by subsequent designation of
Markham, 1982.

OTHER SPECIES: Eophrixus adriaticus (Nier-
strasz and Brender a Brandis, 1931), E. brevi-
cauda (Chopra, 1923) n. comb., E. caudatus,
n. sp., E. enchophyllus Caroli, 1930, E. kuboi
(Shiino, 1939), E. laevimanus Caroli, 1930,
E. leptochelae (Pillai, 1966) n. comb., E. nigro-
cinctus (Chopra, 1923), E. pikei (Bruce, 1968),
n. comb., E. shojii Shiino, 1941, E. subcaudalis
(Hay, 1917).

REmaRrks: Caroli (1930) established Eoph-
rixus, containing three species, as a subgenus
of “Phrixus” (= Hemiarthrus Giard and Bon-
nier, 1887), but only one species, Phrixus
(Eophrixus) lysmatae Caroli, 1930, was well
described, leading Markham (1985a) to con-
clude that the other two species, Phrixus
(Eophrixus) enchophyllus Caroli, 1930, and
Phrixus (Eophrixus) laevimanus Caroli, 1930,
were nomina nuda. However, Caroli (1930)
mentioned morphological characters (mostly
color) and provided photographs (of poor
quality) for both these species therefore,
although both are poorly described and not
included in the key below, the names are
available under ICZN Article 12.2.7 (apply-
ing to names published before 1931). The ear-
liest author to mention a type species for the
genus appears to be Markham (1982), but he
indicated that Phrixus (Eophrixus) lysmatae
was the type species by monotypy, which is
incorrect. Markham (1982) actually selected
Phrixus (Eophrixus) lysmatae as the type spe-
cies of Eophrixus by subsequent designation.
Nierstrasz and Brender a Brandis (1931)
raised Eophrixus to generic status and Caroli
(1949) synonymized Hypophryxus Shiino,
1934, with Eophrixus.

Markham (1992a) purportedly removed
Hypophryxus from synonymy with Eophrixus,
but a reading of that paper shows that he was,
in fact, purporting to remove from synonymy
Hyperphrixus, a genus that has never been
synonymized with any other. Markham
(1992a) appeared to transfer Hemiarthrus fili-
formis Chopra, 1923, to Hypophryxus (e.g.,
pp- 277, 291 and fig. 15, 16 figure captions
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on pp. 292-293) but also on (pp. 292-293)
gave the new combination as Hyperphryxus
[sic] filiformis and erroneously referred to
Hyperphrxus [sic] Shiino, 1934, when Hyper-
phrixus was a genus erected by Nierstrasz
and Brender a Brandis, 1931. He also cited
the type species of Hyperphrixus as Hyper-
phryxus [sic] yusakiensis Shiino, 1934, when
it is Hyperphrixus tattersalli Nierstrasz and
Brender a Brandis, 1931. Apparently, Mark-
ham (1992a) became confused by the similar-
ity of the genus names Hyperphryxus and
Hypophrixus and confounded their characters
and type species. Based on the key characters
of H. filiformis, including having fewer than
seven pereopods on one side of the body,
this species belongs to Hyperphrixus, not
Hypophryxus. The correct name for the spe-
cies is therefore Hyperphrixus filiformis (Cho-
pra, 1923) (new combination). Markham’s
(1992a) statement about removing Hyper-
phryxus [sic] from synonymy with Eophrixus
is likewise incorrect as Hyperphrixus was
never synonymized with Eophrixus by Caroli
(1949) or any other author. Hypophryxus
was synonymized with Eophrixus by Caroli
(1949) bases on the fact that the type species
(H. yusakiensis) has all the characters of
Eophrixus and thus we concur that the two
genera should be considered synonymous. Pil-
lai (1966) and Bruce (1968) each described a
species in Hypophryxus, both unaware of Ca-
roli’s (1949) synonymy of that genus with
Eophrixus. The result of this is that Eophrixus
contains 13 species: the seven included by
Markham (1985a), the two poorly described
species of Caroli (1930), Hemiarthrus brevi-
cauda Chopra, 1923, Hypophryxus leptochelae
Pillai, 1966, Hypophryxus pikei Bruce, 1968,
and the new species described herein.

Eophrixus brevicauda (Chopra, 1923),
n. comb.

? “Parasite” de Man, 1913: 263.

Hemiarthrus brevicauda Chopra, 1923: 416,
419, 430, 431, 439-440, pl. 11, figs. 8-9. —
Monod, 1933: 244.

Phrixus (Paraphrixus) brevicauda:
1930: 259.

Paraphrixus brevicauda: Nierstrasz and Bren-
der a Brandis, 1931: 205. —Markham,
1992a: table 1.

Caroli,
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? Paraphrixus brevicauda: Markham, 1990:
563-564.

MATERIAL EXAMINED: None.

Hosts aND Locavities: Infesting Synalpheus
hastilicrassus Coutiére, 1905, S. tumidomanus
tumidomanus (Paul’son, 1875) (Alpheidae),
Indonesia (?), Andaman Islands, Hong
Kong, 2-9 fathoms (= 3.7-16.5 m).

REMARKS: Markham (1985a) transferred the
type species of Paraphrixus, Phryxus subcau-
dalis Hay, 1917, to Eophrixus, synonymizing
the two genera. However, Markham (1990,
1992a) continued to use the combination
Paraphrixus  brevicauda while admitting
(1990) that “Paraphrixus is no longer a valid
name, but revision of the genus is not appro-
priate here.” It is clear that, based on current
data, Hemiarthrus brevicauda must be placed
in Eophrixus, as this is the genus with which
it shares the most characters and, as a synony-
mized genus, it cannot be used as a valid
name. Rediscovery of E. brevicauda is desir-
able in order to determine whether it really
belongs in FEophrixus, as Chopra’s (1923)
description is incomplete and the type speci-
mens are inaccessible.

Eophrixus caudatus, n. sp.
Figures 20, 21A, B

Eophrixus shojii An, 2006: 172-173, fig. 88
(not Eophrixus shojii Shiino, 1941).

MaTerIAL - ExamiNeD: Infesting  Alpheus
microstylus (Bate, 1888) (fig. 17A, B), holo-
type @ (CIEALS800501), allotype & (CIEAL
800502): Xisha Coral Island, 16°32" N,
111°36’E, 9-21 May 1980.

DescriptioN: Holotype female (CIEAL
800501): Length 6.11 mm, including lateral
plates, maximal width 4.43 mm, including
brood pouch, head length 0.56 mm, head
width 1.56 mm (figs. 20A, 21A, B).

Body strongly asymmetrical, with swollen
pereon. Head inserted into pereon, with bilo-
bate anterior and posterior margins, without
eyes (fig. 20A). Antennule of three articles,
antenna of four articles, both setose, with
stout bases (fig. 20C). Maxilliped rectangular,
without palp, plectron blunt, anterior article 3
times larger than posterior article (fig. 20D).
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Fig. 20. Eophrixus caudatus, n. sp., holotype female (CIEAL800501) (A-G): A. Dorsal view. B. Ventral
view of pleon. C. Left antenna and antennule. D. Left maxilliped. E. Barbula of right side. F. Right
oostegite 1, external view. G. Right oostegite 1, internal view. H. Left pereopod 5. I. Left pereopod 6.
Allotype male (CIEAL800502) (J-N): J. Dorsal view. K. Ventral view. L. Right antenna and antennule. M.
Ventral view of pleon. N. Right pereopod 7. Scale: 1 mm (A); 0.6 mm (B, E-G, J, K); 0.45 mm (D); 0.2 mm
(C, N); 0.15 mm (H, I, L, M).

Barbula with two pairs of simple falcate lat- closely crowded together. Dorsolateral bosses
eral projections on each side (fig. 20E). and coxal plates absent. Swollen brood pouch

Left side of body somewhat fused, but right completely closed (fig. 20A). Oostegite 1 (fig.
side distinctly segmented with pereopods 20F, G) with smooth internal ridge,
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Rhizocephalan

Fig. 21. Hemiarthrine bopyrids and hosts. A. Host of Eophrixus caudatus, n. sp. B. Female, male and
eggs of E. caudatus. C. Host of Sigyn branchialis, n. gen., n. sp. (right branchial chamber bulge indicating
bopyrid, arrows indicating rhizocephalans). D. Dorsal view of female of S. branchialis, n. gen., n. sp. with
attached male.
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posterolateral point rounded and directed lat-
erally. Seven pereopods crowded together on
short side, but first two pereopods on long
side near head, third pereopod inserted in
brood pouch, last four pereopods crowded
between brood pouch and lateral plates. All
pereopods slender, with long meri, dactyli
longer in posterior pereopods (fig. 20H, I).
Pleon with four pairs of lateral plates and
biramous pleopods, segmentation indistinct.
All lateral plates and exopodites of pleopods
lobate, endopodites well developed (fig.
20B). Terminal pleomere with distinct unira-
mous uropods (fig. 20B).

DescripTioN:  Allotype male (CIEALS
00502): Length 3.53 mm, maximal width
(across pleon 4) 0.93 mm, head width 0.67
mm, head length 0.33 mm (fig. 20J, K).
Head semicircular (fig. 20J), fused with first
pereomere; small black eyes posterolaterally
(fig. 20J). Antennule of three articles, almost
smooth, antenna of six articles, terminal two
articles setose (fig. 20L). All pereomeres sub-
equal in width, lacking midventral projections
(fig. 20K). All pereopods of same size and
structure, carpi and meri terminally setose,
dactyli blunt (fig. 20N). Pleon fused into
single piece, without any pleopods; lateral
margins straight, without any notches or inci-
sions. Posterior margin of pleon with pair
of fingerlike uropodal rami, anal cone in
median (fig. 20M).

EtvymoroGy: The specific name, caudatus,
refers to the female bearing a pair of distinct,
forked, fingerlike uropods.

Host AnD Locaury: Infesting Alpheus
microstylus (Bate, 1888) (Alpheidae), Xisha
(Paracel Islands), China.

REmARKS: The female of the new species has a
swollen brood pouch, seven pairs of pereopods
on both sides, and the male has a fused pleon,
indicating that the present specimens belong to
Eophrixus. The new species can be distinguished
from the other 10 well-described species by its
unique forked fingerlike uropods. Eophrixus
caudatus, n. sp., is most closely related to E. sho-
jii Shiino, 1941, but the new species differs from
E. shojii as follows: (1) the first lateral plates of
the new species are almost equal in size to the
others, whereas the first lateral plates of E. shojii
are much smaller than the others; (2) the female
of the new species has prominent forked
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uropods while the uropods of E. shojii are small
and globular; (3) the male of the new species
lacks any indentation or notch on the pleon mar-
gin, but the male of E. shojii shows a distinct ser-
ies of indentations indicating the pleomeres.

Eophrixus shojii Shiino, 1941

Eophrixus shojii Shiino, 1941: 155-156, figs.
1-2 [Japan, infesting Alpheus japonicus
Miers, 1879]; Shiino, 1958: 71 [Japan, infest-
ing Alpheus rapax Fabricius, 1798]; Dan-
forth, 1963: 8; Markham, 1972: 48;
Markham, 1982: 275, figs. 28-29 [Hong
Kong, infesting Alpheus Iobidens? De
Haan, 1849]; Page, 1985: 185, 205-208, fig.
15 [New Zealand, infesting Alpheus socialis
Heller, 1862]; Kim and Kwon, 1988: 199,
218-219, fig. 11 [Korea, infesting A. japoni-
cus]; Markham, 1990: 555, 563 [Hong
Kong, infesting Alpheus brevirostris (Oli-
vier, 1811)]; Markham, 1991: 289, 294, fig.
3 [Thailand, infesting Alpheus sp.]; Mark-
ham, 1992a: 298; Kensley, 2001: 223; Li,
2003: 140, 154, 157; Liu, 2008: 692.

Anisarthrus shojii. Codreanu and Codreanu,
1956: 119; Codreanu, 1961: 138.

FEophryxus [sic] shojii: Shiino, 1972: 9.

MATERIAL EXAMINED: None.

Hosts AND LocaLiTies: Infesting Alpheus bre-
virostris (Olivier, 1811), A. japonicus Miers,
1879, A. lobidens? De Haan, 1849, A. rapax
Fabricius, 1798, A. socialis Heller, 1862,
Alpheus sp. (Alpheidae), Japan, Korea,
Hong Kong, Thailand, New Zealand.

KEY TO 11 SPECIES OF EOPHRIXUS
CAROLI, 1930, BASED ON MALE
AND FEMALE CHARACTERS
(E. ENCHOPHYLLUS AND
E. LAEVIMANUS NOT INCLUDED
IN THE KEY)

la. Female without uropods ............. 2
1b. Female with uropods ............... 3

2a. Five pleomeres, exopods of pleopods well
developed . . E. pikei (Bruce, 1968), n. comb.

2b. Four pleomeres, exopods of pleopods
weakly developed .. E. kuboi (Shiino, 1939)

3a. Pereomeres I and II with serrate margins
E. leptochelae (Pillai, 1966), n. comb.

3b. Pereomeres 1 and II with smooth
Margins . ...........uuueunenn... 4
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4a. Uropods as slender rami . ............ 5

4b. Uropods large, foliaceous ............ 6

S5a. Lateral plates much larger than associated
pleopods . . ... ... ... ... 7

5b. Lateral plates nearly same size as asso-
ciated pleopods . . ...... E. caudatus, n. sp.

6a. Male pleotelson with mediodistal bifurca-
tion ......... E. subcaudalis (Hay, 1917)

6b. Male pleotelson elongate, entire . . . . . . ..
........... E. yusakiensis (Shiino, 1934)

7a. Lateral plates of pleon globular . .. ... ..
........... E. brevicauda (Chopra, 1923)

7b. Lateral plates of pleon plate shaped . . . . . 8

8a. First pair of lateral plates much smaller
than others . ........ E. shoji Shiino, 1941

8b. Lateral plates subequal in size ......... 9

9a. Pereon with distinct pigment . .........
.......... E. nigrocinctus (Chopra, 1923)
9b. Pereon without pigment ............. 10

10a. Pleon with single small globular lobe termi-
nally . .......... E. lysmatae Caroli, 1930

10b. Pleon with a pair of globular uropods ter-
minally . .. ... E. adriaticus (Nierstrasz and
Brender a Brandis, 1931)

Hyperphrixus Nierstrasz and Brender a
Brandis, 1931

DiagnNosis (after Markham, 1985a): Female:
Body axis distorted more than 90°, outline
subcircular. Head deeply set into pereon, not
bisecting any pereomeres; seven pereopods
on concave side, clustered near head or evenly
spaced between head and pleon; one or two
pereopods on convex side. Five pleomeres,
first four bearing well-developed, lanceolate,
uniramous lateral plates and biramous pleo-
pods; uropods lacking.

Male: Body more than three times as long
as broad. Head and pereon separated. Sides
of pereon subparallel; all pereomeres distinct
but not deeply separated laterally. Pleon
swollen, without traces of segmentation or
appendages.

TypE Species: Hyperphrixus tattersalli Nier-

strasz and Brender a Brandis, 1931, by
monotypy.

OTHER SpeCIES: Hyperphrixus castrensis
Markham, 1985a; Hyperphrixus filiformis

(Chopra, 1923)
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Hyperphrixus filiformis (Chopra, 1923),
n. comb.

Hemiarthrus filiformis Chopra, 1923: 416, 428,
431, 435-438, text fig. 2, pl. 9, figs. 4-6
[Andaman Islands, infesting Alpheus paral-
cyone Coutiére, 1905]; Chopra, 1930: 118;
Monod, 1933: 244.

Hemiarthrus filiformis var. attenuata Chopra,
1923: 419, 428, 430, 431, 438-439, pl. 11,
fig. 7 [Andaman Islands, infesting A/pheus
paralcyone Coutiere, 1905]; Chopra, 1930:
118-119; Monod, 1933: 244.

Phrixus  (Paraphrixus)  filiformis—Caroli,
1930: 259, 265.

Paraphrixus filiformis: Nierstrasz and Brender
a Brandis, 1931: 205.

Hypophryxus filiformis: Markham, 1992a:
293-295, fig. 15-16 [Hong Kong, infesting
Alpheus malleodigitus (Bate, 1888)]; Kens-
ley, 2001: 224; Li, 2003: 140, 158.

Eophrixus filiformis: Kensley, 2001: 223.

MATERIAL EXAMINED: None.

Hosts AND LocaLities: Infesting Alpheus
paralcyone Coutiere, 1905, and Alpheus mal-
leodigitus (Bate, 1888) (Alpheidae), Andaman
Islands and Hong Kong.

REMARKS: Markham (1992a) synonymized
Hemiarthrus filiformis var. attenuata with the
nominal species, but erroneously placed it into
Hypophryxus (see Remarks under Eophrixus
above).

Sigyn, n. gen.

Diacnosis: Female: Head highly distorted,
embedded in pereon. Seven pereopods on
both sides, but crowded together on short side.
First two pereopods of long side near head,
third on brood pouch located opposite head,
other four pereopods of long side crowded
together near pleon. Pleon of five segments,
first four with lateral plates and uniramous
pleopods. Pleon produced into a pedunculated
globe, surface covered with small tubercules.

Male: Head fused with first pereomere, eyes
present. Pereomeres distinct. Pleon without
segmentation or appendages.

ErymorLoGgy: The name Sigyn (“victorious
girlfriend” in Old Norse) calls attention to
the closely related genus Loki Markham,
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1972; Sigyn is the wife of Loki in Norse
mythology; gender feminine.

Sigyn branchialis, n. sp.
Figures 21C, D, 22, 23

Eophrixus branchialis An, 2006: 174, fig. 89
(unavailable name).

MaTEeRIAL EXAMINED: Infesting Alpheus digi-
talis De Haan, 1844, holotype @ (CIEAL
920301), Sanya, 18°14'N, 109°30'E, 23 March
1992. Allotype 8 (CTIEAL920301b), same local-
ity as holotype. Female bopyrid parasiting right
branchial chamber of host (fig. 21C, D).

Description: Holotype female (CIEAL
920301a): Length 4.67 mm (including brood
pouch), head length 0.67 mm, head width
0.67 mm. pereon length 0.78 mm (fig. 22A,
B). Head length equal to width, eyes absent
(fig. 22A). Head with frontal lamina. Only a
single pair of antennae of five articles present
(fig. 22C). Maxilliped with much larger ante-
rior article, without palp, plectron highly
blunted and not visible as distinct structure
(fig. 22D). Barbula (fig. 22E) not located at
exact bottom of maxilliped, inclines left, with
seven to eight acute lobes on margin. First
pereomere concealed by head, only visible lat-
eral to head. Second to seventh pereomeres
distinct only on short side (fig. 22A). Brood
pouch large and completely closed (fig. 22B).
Oostegite 1 (fig. 22F-I) with distinct asymme-
try, left side much larger than right side.
Oostegite 1 of left side (fig. 22F, G) with
nearly smooth internal ridge, posterolateral
point long and sharp, directed laterally. Oo-
stegite of right side (fig. 22H, I) with smooth
internal ridge, posterolateral point blunt and
posteriorly directed. First two pereopods of
long side near head, third pereopod attached
to ventral surface of brood pouch, opposite
head (fig. 22B). Fourth to seventh pleopods
crowded near pleon (fig. 22B). All pereopods
of short side arranged in a line (fig. 22A). Per-
eopods of same size and structure, with long
bases and blunt dactyli (fig. 22J, K).

Pleon of five pleomeres, first four pleomeres
bearing uniramous flaplike pleopods and lat-
eral plates. Fifth pleomere a bulging sphere,
surface covered with tubercles (fig. 22L).

Description: Allotype male (CIEA920302):
Length 1.64 mm, maximal width (across
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pereomere 4) 0.52 mm, head length 0.16
mm, head width 0.36 mm, pleon length 0.44
mm. All pereon segments distinct (fig. 22M,
23A). Allotype attached at pereon/pleon
boundary of holotype. Body elongate, sides
nearly parallel except for rounded head and
posterior abdomen (fig. 22M). Head subo-
vate, wider than long, fused with pereomere
1. Small dark eyes near posterolateral corners
(fig. 22M). Antennule of three articles, termin-
ally setose (fig. 23C). Antenna of five articles,
much longer than antennule, terminal two
articles setose (fig. 22B). Perecomeres subequal
in width, with truncate and setose margins
(fig. 23D). All pereopods with similar struc-
ture and proportions, carpi and meri fused
(fig. 23D, E). Flap-shaped scales with serrated
edges on surface of ischia, meri, and carpi (fig.
23D, F). Propodi with many flap-shaped
scales embedded in dactyli (fig. 23E), scale
surfaces not smooth but covered with micro-
scales (fig. 23G). Pereon without midventral
projections, but with many setae on ventral
surface of pereon (fig. 23H). Pleon fused into
single piece, without pleopods or uropods,
terminally setose (fig. 23J).

ErymoLocGy: The specific name, branchialis,
refers to the type specimens found in the bran-
chial chamber of the host.

Host anD Locavrity: Infesting Alpheus digi-
talis De Haan, 1844 (Alpheidae), Hainan Pro-
vince, China.

ReMARrks: The present specimens parasitize
a caridean shrimp host, the female has a swol-
len brood pouch formed by the oostegites
from one side of the body, asymmetrical oos-
tegite 1, a highly distorted body, and the
male has a fused pleon; therefore this species
belongs to Hemiarthrinae. However, no gen-
era in this subfamily described to date are
known to infest the branchial chamber of their
host shrimps. Most hemiarthrine species are
ventral abdominal parasites, but a few are
found parasitizing other parts of the shrimp
hosts, such as the dorsal pleon (Filophryxus
dorsalis Bruce, 1972b), or even embedded in
the mouthparts (Orophryxus shiinoi, Bruce,
1972a). The closest position of a hemiarthrine
species on a host to that found with Sigyn
branchialis, n. gen., n. sp., is seen with
Metaphrixus intutus Bruce, 1966, which is
positioned over the host branchial chamber
and is attached underneath a raised flange
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Fig. 22.
Ventral view. C. Right antenna. D. Right maxilliped. E. Barbula and maxilliped. F. Left oostegite 1,
external view. G. Left oostegite 1, internal view. H. Right oostegite 1, external view. I. Right oostegite 1,
internal view. J. Left pereopod 4. K. Left pereopod 7. L. Ventral view of the pleon. Allotype male
(CIEAL920301b) (M): M. Dorsal view. Scale: 1 mm (A, B); 0.15 mm (C, D); 0.35 mm (E); 0.25 mm (F, G,
K); 0.20 mm (H-J); 0.4 mm (L); 0.3 mm (M).

derived from the first abdominal pleuron of
the host. The branchial mode of parasitism is
considered to be the ancestral condition for
bopyrids (see Boyko et al., 2013) and Sigyn
branchialis, n. gen., n. sp., with its branchial
position and full complement of pereopods
on both sides of the female body may repre-
sent the most primitive hemiarthrine known
to date.

The present specimens differ sufficiently
from other hemiarthrine genera and deserve
generic status. The new genus is most closely

Sigyn branchialis n. gen., n. sp., holotype female (CIEAL920301a) (A-L): A. Dorsal view. B.

related to Loki Markham, 1972, Eophrixus
Caroli, 1930, Anisarthrus Giard, 1907, and
Cataphryxus Shiino, 1936. Sigyn, n. gen.,
can be distinguished from those four genera
by its mode of parasitism within the branchial
chamber, female with uniramous pleopods
and globular terminal pleomere, and male
with fused pleon lacking any lateral notches
or appendages. The differences are summar-
ized in table 2. Additionally, the fourth pleo-
pod of the female has a tubercle that may
indicate an endopodite (fig. 22L).
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Fig. 23.  Sigyn branchialis, n. gen., n. sp., SEM image of male (CIEAL920301b) (A-J): A. Ventral view.
B. Left antenna. C. Right antennule. D. First right three pereopods. E. Right pereopods 6, 7. F. Carpi and
meri of left pereopod 2. G. Propodus of left pereopod 2. H. Ventral surface of pereopod 3. I. Terminal edge
of pleon. Scale: 100 um (A); 10 um (B-F, H, I); 1 um (G).

There are two saclike organisms parasitiz- indicating that it is a rhizocephalan. The pos-
ing the abdomen of the host shrimp (fig. terior specimen also appears to be a rhizoce-
21C). The more anterior specimen is a shriv- phalan, is ovate and filled with eggs, but

eled sac with a distinct mantle opening, there is no mantle pore. It is unclear whether
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TABLE 2
Comparison of Sigyn n. gen. with Four Other Closely Related Hemiarthrine Genera
Characters Sigyn Loki Eophrixus Cataphryxus Anisarthrus
Female Parasite mode Branchial Abdominal Abdominal Abdominal Abdominal
Lateral plates 4 pairs 3 pairs 4 pairs 4 pairs 4 pairs
Pleopods Uniramous Uniramous Biramous Biramous Uniramous
Number of pleopods 7 6 (absent on 7 7 7
pleomere 4)
Uropods Absent Fork-shaped Globular Absent Absent
Male Eyes Small Absent Small Absent Large
Head and pereon Fused Fused Fused Separated Fused
Pereomeres Distinct Fused medially Distinct Distinct Distinct
Pereon and pleon Separated Fused Separated Separated Separated
Pleomeres Fused Fused Defined Fused Fused
laterally
Pleotelson posterior Smooth Anal tube Anal tube Smooth Anal tube

margin

these represent two species or different stages
of development of female externae of the
same species. The only rhizocephalans known
from alpheids are members of Thylacoplethus
Coutiere, 1902 (Cirripedia: Rhizocephala:
Akentrogonida), but neither of these belongs
to that genus.
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