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Abstract Two new bopyrids, Bopyrinina articulata

n. sp. and Bopyrinella asymmetrica n. sp. are

described from French Polynesia, the Red Sea, and

the Philippines. Bopyrinina articulata n.sp. infests

Salmoneus cf. gracilipes Miya, and is distinguishable

from other species of this genus by the structure of the

maxilliped, pleopods and oostegite 1. Bopyrinella

asymmetrica n. sp. is most similar to Bopyrinella

albida Shiino, 1958, but females differ from that

species because all pereomeres on the short side have

round dorsolateral bosses and its pleotelson is greatly

distorted. Bopyrina ocellata (Czerniavsky, 1868) is

newly recorded from the Western Atlantic, from

Florida, USA. Review of the species of Bopyrina

revealed that B. choprai Nierstrasz & Brender à

Brandis, 1929 and B. sewelli Chopra, 1930 are

intermediate in morphology between Bopyrina and

Schizobopyrina, the taxonomic assignment of these

two species needs further evaluation. Keys to Bopy-

rinella Nierstrasz & Brender à Brandis, 1925 and

Bopyrina Kossmann, 1881 are presented. Hosts and

distributions of the seven species of Bopyrinella are

summarized.
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Introduction

The Bopyrinae Rafinesque, 1815 (Crustacea: Isopoda)

comprise 27 genera and 127 species (Boyko et al.,

2008), all parasites of caridean shrimps (Markham

1985a). We present information about new collections

of three genera, including two new species.

Shiino (1933) erected Bopyrinina for Bopyrinina

dorsimaculata Shiino, 1933 infesting Periclimenes sp.

from Japan. This genus can be easily distinguished

from similar genera such as Bopyrina Kossmann,

1881, Bopyrinella Nierstrasz & Brender à Brandis,

1925 and Bopyrus Latreille, 1802, by the prominent

lateral plates on its pleon, suggestive of the Pseudion-

inae Codreanu, 1967. However, the widely open brood

pouch, uniramous pleopods and medially fused pleon

all indicate that this genus belongs in the Bopyrinae.

Markham (1990) described a second species, Bopy-

rinina paucimaculata Markham, 1990, infesting

Echinopericlimenes hertwigi (Balss) in New Caledo-

nia. Here we describe a third species, B. articulata n.

sp., from French Polynesia and Saudi Arabia, infesting

the alpheid shrimp Salmoneus cf. gracilipes Miya.
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Bopyrinella includes six species, all parasitizing

different species of Alpheoidea (Boyko et al., 2008):

two from Hippolytidae, two from Alpheidae, one from

Thoridae, and one from Ogyrididae (Table 1). Monod

(1933) described Bopyrinella stricticauda Monod,

1933 from the Gulf of Suez infesting Alpheidae.

Shiino (1936) described Bopyrinella nipponica Shi-

ino, 1936 from Japan infesting Heptacarpus rec-

tirostris (Stimpson). Shiino (1958) reported

Bopyrinella albida Shiino, 1958 from Japan, infesting

Arete indicus Coutière. Richardson (1904) described

Bopyrina thorii Richardson 1904 from Florida infest-

ing Thor floridanus Kingsley; the species was later

transferred to Bopyrinella by Markham (1985a). An

et al. (2015) reported Bopyrinella parameces An,

Boyko & Li, 2015 from China infesting Ogyrididae

and commented on the status of B. stricticauda.

Recently Romero-Rodrı́guez & Álvarez (2020)

reported Bopyrinella hadrocoxalis Romero-Rodrı́-

guez & Álvarez, 2020 infesting Thor manningi Chace

from Mexico. Here, we describe a seventh species, B.

asymmetrica n. sp., infesting the alpheid shrimp

Athanas parvus de Man, from Philippine waters.

Kossmann (1881) erected Bopyrina Kossmann,

1881 for Bopyrina ocellata (Czerniavsky, 1868).

Czerniavsky (1868) described this species as Bopyrus

ocellatus infesting Hippolyte leptocerus (Heller) from

the Black Sea. Bourdon (1968) described B. ocellata

infesting Hippolytidae and Palaemonidae. Czerni-

avsky (1881), Bonnier (1900), Bourdon & Bruce

(1983), and Kazmi & Khatoon (2016) have recorded

and provided substantial detail about this species. B.

ocellata is now recorded as widely distributed in the

East Atlantic from Britain thorough the Mediteranean

and Black sea, and has also been recorded from the

Indo-West Pacific, from India, Japan and Australia

Table 1 Hosts and localities of 7 species of Bopyrinella

Species Type host/family Type

locality

Other hosts Other

localities

References

B. albida Shiino, 1958 Arete indicus
Coutière/Alpheidae

Japan Athanas
dimorphus
Ortmann

Arete
dorsalis
Stimpson

Thailand

Hong Kong

Markham (1985a); Markham

(1985b)

Markham (1986); Markham

(1990); Bruce (1990)

Nakashima (1995)

B. nipponica Shiino,

1936

Heptacarpus
rectirostris
(Stimpson)/
Thoridae

Japan - - Shiino, (1936)

B. parameces An, Boyko
& Li, 2015

Ogyrides orientalis
(Stimpson)/

Ogyrididae

Shandong

Province

- - An, Boyko & Li, (2015)

B. stricticauda Monod,

1933

Alpheidae Gulf of

Suez

- - Monod, (1933); Kensley, (2001)

B. thorii (Richardson,
1904)

Thor floridanus
Kingsley/Thoridae

Florida - Caribbean

coast of

Mexico

Curacao

Romero-Rodrı́guez & Román-

Contreras (2008, 2014)

Román-Contreras & Martinez-

Mayén (2011

Nierstrasz & Brender à Brandis,

(1925); Shiino, 1936); Markham,

(1985a)

B. hadrocoxalis Romero-

Rodrı́guez & Álvarez,

2020

Thor manningi
Chace/Thoridae

Quintana

Roo

- - Romero-Rodrı́guez & Álvarez,

(2020)

B. asymmetrica n.sp. Athanas parvus de
Man/Alpheidae

Philippines - - The present paper
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(Markham 2010). Bopyrina species parasitize mainly

caridean shrimp of the family Hippolytidae (Bourdon,

1968; Markham 1985a). This genus is most similar to

Schizobopyrina Markham 1985, sharing with that

genus an asymmetrical oostegite 1, head fused with

pereomere 1 and uniramous pleopods. According to

Markham (1985a), females of Schizobopyrina can be

distinguished from those of Bopyrina by the presence

(vs. absence) of a maxilliped palp, elongate (vs. very

small) oostegites 2–5, and at least a lateral separation

of the pleomeres on both sides (vs. complete fusion of

pleomeres on short side). Bopyrina choprai Nierstrasz

& Brender à Brandis, 1929 and Bopyrina sewelli

Chopra, 1930 have distinct pleomeres on the short side

of the body as in Schizobopyrina. B. choprai is only

known from the original simple description (Nier-

strasz and Brender à Brandis, 1929), where the

maxilliped and oostegites are not described. B. sewelli

has an obscure maxilliped palp, represented by a slight

extension along the anterior margin of the maxilliped

that bears a single short seta, and oostegites 2-5 are

greatly reduced and transparent, making it difficult to

discern their exact shape. Thus B. choprai fits

Schizobopyrina in the one character known, while B.

sewelli mixes characters from the two genera. Addi-

tional information, ideally molecular phylogenetic

data are needed to resolve the placement of these

species. Here we record B. ocellata from Florida, the

first occurrence of this species in the West Atlantic.

Materials and methods

The present specimens are deposited in the Inverte-

brate Zoology collections of the Florida Museum of

Natural History, University of Florida (UF) and

preserved in 75–95% ethanol. Type of Bopyrinella

asymmetrica was repatriated to the National Museum

of the Philippines, Manila (NMCR). Specimen were

viewed and drawn using a LEICA-MZ16 stereomi-

croscope, the figures were scanned using a CanonScan

9900F, and finalized with a drawing tablet and Adobe

Illustrator. A male studied by scanning electron

microscope was postfixed in 2.5% glutaraldehyde in

0.2 M Millonig’s phosphate buffer at pH 7.4 for 1.5h,

then in 1% osmium tetroxide in 0.2M Millonig’s

buffer for 1h, and dehydrated through a graded series

of ethanol, followed by critical point drying. After

sputter coating with colloidal gold, it was examined

with a KYKY2800B scanning electron microscope.

Bopyridae Rafinesque, 1815

Bopyrinae Rafinesque, 1815

Bopyrinina Shiino, 1933

Bopyrinina articulata n. sp.

Type-host: Salmoneus cf. gracilipesMiya (Alpheidae,

UF Arthropoda 16483) male.

Type-locality: French Polynesia, Society Islands,

Moorea Island, Gump reef, in front of waterfront

bungalows, silty fringing reef in bay, under rocks 0–1

meter; 17.4902�S; 149.826�W; 19 Nov 2008, coll.

A. Anker.

Type-specimens: Holotype female, paratype male (UF

Arthropoda 16484), from right branchial chamber of

host.

Other material paratype female (UF Arthropoda

47905), infesting right branchial chamber of Sal-

moneus cf. gracilipes Miya (UF Arthropoda 23899)

female, without eggs, French Polynesia, Society

Islands, Moorea Island, Papetoai lagoon, 0.5–1meters

17.491�S, 149.883�W, 3 Nov. 2009, coll. A. Anker, T.

Lotufo. Non-type female and male (UF Arthropoda

47904), infesting left branchial chamber of Salmoneus

cf. gracilipes Miya (UF Arthropoda 36070), male,

Saudi Arabia, off Thuwal, Shib Nazar east offshore

reef, 22.322�N, 38.855�E, 0-20 m, 16 Mar 2013, A.

Anker, P. Norby, J. Moore, J. Bouwmeester.

Description

Holotype female [UF Arthropoda 16484; Fig. 1].

Body length 2.25 mm, width (across third pereomere)

1.63mm, head length 0.38 mm, head width 0.58 mm,

pleon length 0.63 mm. All pereomeres except first

distinct, pleomeres medially indistinct, body with

about 40� sinistral distortion (Fig. 1A, B).

Head wider than long, with bilobate posterior

margin, fused with pereomere 1 medially, with well-

developed frontal lamina (Fig. 1A). Irregular black

eyes at border of anterior margin and frontal lamina

(Fig. 1A). Antennula and antenna of three and four

articles, respectively, both with stout basal article and

terminally setose (Fig. 1C). Barbula with a pair of

short, falcate lateral projections on each side

(Fig. 1D). Maxilliped approximately triangular, with
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setose, articulated palp, plectron sharp, anterior seg-

ment twice as long as posterior one (Fig. 1E).

Pereon broadest across third pereomere (Fig. 1A,

B). First four pereomeres with dorsolateral bosses,

those on the long side slightly larger than those on the

short side. Small coxal plates present on pereomeres

1–4 of short side and pereomeres 2–4 of long side; that

on first pereomere of long side much larger than

others. Tergal projections indistinct on short side, but

distinct on long side, especially that on pereomere 2

much larger than others (Fig. 1A). Brood pouch

widely open. Oostegite 1 visible in ventral view

(Fig. 1B), with slightly concave anterior margin,

curved posterior margin, internal ridge entire, and

large, blunt-tipped, hook-like posterolateral extension

directed medially (Fig. 1F). Pereopods similar in

shape, posterior pereopods larger than anterior, with

blunt dactyli (Fig. 1G, H).

Pleon distorted, medially fused, pleomeres 1–5 and

pleotelson with lamellar lateral plates, first pleopod

biramous with small globose endopodite, pleopods

2–5 uniramous and smaller than corresponding lateral

plates. Pleotelson with uniramous uropods (Fig. 1A,

B).

Paratype male (UF Arthropoda 16484): Body

length 0.97 mm, maximal width (across second

pereomere) 0.31 mm, head length 0.17 mm, head

width 0.24 mm. All pereomeres distinct (Fig. 1I).

Head subovate with curved posterior margin

(Fig. 1I). Irregular black eyes near posterolateral

corners (Fig. 1I). Antennula with three articles,

antenna with five articles, both terminally setose,

antenna extending beyond head (Fig. 1J, K).

Pereomeres distinct, of subequal width, lacking

midventral tubercles (Fig. 1J). All pereopods with six

articles, with slender bases; pereopod 1 much larger

Fig. 1 Bopyrinina articulata n. sp., female (A–H). A, Dorsal view; B, Ventral view; C, Right antenna and antennula; D, Right side of

barbula; E, Left maxilliped, external view; F, Right oostegite 1, internal view; G, Right pereopod 1; H, Left pereopod 7. Male (I–M). I,

Dorsal view; J, Ventral view; K, Left antenna and antennula; L, Right pereopod 1; M, Right pereopod 7. Scales, 1 mm (A, B); 0.79 mm

(C, F); 0.55 mm (D, E, I, J, K); 0.32 mm (G, H, L, M)
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than others, with especially sharp, pointed dactyli

(Fig. 1J, L, M).

Pleon of six pleomeres, first pleomere distinct,

narrower than pereomere 7. Pleomeres 2–5 medially

indistinct dorsally, pleomere 5 and pleotelson com-

pletely fused, but indicated by lateral indentations. All

pleomeres distinct ventrally (Fig. 1J). Pleopods and

uropods lacking (Fig. 1J).

Etymology: The specific name, articulata refers to the

articulated palp of maxilliped in females and the

ventral separation of pleomeres in males.

Remarks

The new species is placed Bopyrinina because of the

distorted pleon, well-developed frontal lamina, widely

open brood pouch, and medially fused pleomeres of

females, and lack of pleopods and uropods in males. It

is distinguished from both of the other two known

species of the genus, B. dorsimaculata and B. pauci-

maculata, by the following characters of the female:

articulated maxilliped palp (vs. unarticulated), bira-

mous pleopod 1 and uniramous pleopods 2–5 (vs. four

pairs of uniramous pleopods), oostegite 1 with curved

posterior margin and hook-like posterolateral exten-

sion (vs. straight posterior margin and without

posterolateral extension). Males differ from these

two species in their pleomeres being distinct ventrally

(vs. completely fused). This the first record of a

parasitic isopod from the alpheid genus Salmoneus.

Bopyrinella Nierstrasz & Brender à Brandis,

1925

Bopyrinella asymmetrica n. sp.

Type-host: Athanas parvus deMan (UF Arthropoda

43254), male.

Type-locality: Philippines, Mindoro Island, Puerto

Galera, SW of Paniquian Island, slope with sand and

rhodoliths, patch reefs, lots of algae, 10-12m,

13.51369oN, 120.9404oE; 25 April 2015, coll.

G. Paulay.

Type specimens: Holotype female, paratype male

NMCR 50789, (ex UF Arthropoda 42809), from right

branchial chamber of Athanas parvus de Man.

Description

Holotype female [ex UF Arthropoda 42809; Figs. 2,

3]. Body length 2.39 mm, maximal width (across

second pereomere) 1.43 mm, head length 0.36 mm,

head width 0.57 mm, pleon length 0.73 mm. Body

highly asymmetrical, with about 40� dextral distortion
(Fig. 2A, B).

Head wider than long, roughly trapezoidal, deeply

embedded into pereomere 1. Head with well-devel-

oped frontal lamina, with small black eyes at border

between frontal lamina and head (Fig. 2A). Antennula

with three articles, terminal article much smaller than

other two articles, terminally setose; antenna lacking

(Fig. 2C). Barbula without any projections, posterior

margin entire (Fig. 2D). Maxilliped subquadrate,

without palp, plectron short and blunt (Fig. 2E).

Pereon broadest across pereomere 2, all pereomeres

distinct (Fig. 2A). First four pereomeres of long side

with round dorsolateral bosses and slender coxal

plates. All pereomeres of short side with round

dorsolateral bosses, but only first pereomere with

small coxal plate. Brood pouch completely open, first

five pairs of oostegites well-developed and lamellar,

oostegites 6, 7 small, restricted to near bases of

pereopods 6, 7 (Fig. 3B). Oostegite 1 of two sides

asymmetrical, right one subquadrate, with blunt

posterolateral point, smooth internal ridge and serrated

posterior margin (Fig. 2F, G), left one with substantial

posterolateral extension, almost smooth internal ridge,

and entire posterior margin (Fig. 2H, I). Pereopods all

similar, with blunt dactyli (Fig. 2J).

Pleon of six pleomeres, with marked medial

depression. Pleomere 1 distinct, 2–5 separated on

long side, but fused in middle and on short side

(Fig. 2A, B). Five pairs of uniramous pleopods.

Pleotelson greatly distorted, without uropods

(Fig. 2B).

Paratype male (ex UF Arthropoda 42809): length

0.78 mm, maximal width (across fourth pereomere)

0.30 mm, head length 0.13 mm, head width 0.19 mm.

All body regions and segments distinct, with scattered

irregular black pigment spots on dorsal surface

(Fig. 2K).

Head subovate with curved posterior margin

(Fig. 2K). Black eyes in posterolateral corners

(Fig. 2K). Antennula with three articles, antenna with

four articles, both terminally setose (Fig. 3A, B).
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Pereon subparallel, slightly narrowing toward

anterior and posterior, pereomeres of subequal width

(Fig. 2K,3A). Pereopods all of similar size and

structure (Fig. 3C, D), with scales on the ventral

surface of meri, carpi and propodi.

Pleon of six pleomeres, abruptly narrower than

pereon (Fig. 2K, 3A). Five pairs of tuberculate

pleopods (Fig. 3E, F). Pleotelson round, anal cone

discernible (Fig. 2K, 3E), with setae adjacent to anal

cone (Fig. 3G).

Etymology: The specific name, asymmetrica refers to

the highly asymmetrical body, including the markedly

distorted pleotelson in the female.

Remarks

The new species is assigned to Bopyrinella because

the female has an elongated, distorted body, oostegite

1 is well developed and asymmetrical, the brood

pouch is widely open, and there are five pairs of

uniramous pleopods (An et al., 2015; Nierstrasz and

Brender à Brandis, 1925). There are six recognized

species in this genus. An, Boyko and Li (2015)

reviewed Bopyrinella when they described the fifth

species. The present species is most similar to B.

albida, but females differ in having black eyes (vs.

without eyes), all pereomeres of short side with round

dorsolateral bosses (vs. only first four pereomeres with

dorsolateral bosses), a sharply distorted pleotelson (vs.

Fig. 2 Bopyrinella asymmetrica n. sp., female (A–J). A, Dorsal view; B, Ventral view; C, Right antennula; D, Barbula; E, Right

maxilliped, external view; F, Right oostegite 1, external view; G, Right oostegite 1, internal view; H, Left oostegite 1, external view; I,

Left oostegite 1, internal view; J, Right pereopod 6. Male. K, Dorsal view. Scale, 1 mm (A, B); 0.50 mm (C, E, F, G, H, I, J); 0.80 mm

(D); 0.35 mm (K)
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straight, undistorted), distinct pleomere 1 (vs. medi-

ally fused), and pleomeres of short side completely

fused (vs. separated by lateral indentation). The

present species also differs from the recently reported

species B. hadrocoxalis in having a distinct frontal

lamina on the head (vs. without frontal lamina),

Fig. 3 Bopyrinella asymmetrica n. sp., Scanning Electron Micrograph of paratype male (A–G): A, Ventral view; B, Right antennae

and pereopod 1; C, First four pereopods; D, Left pereopods 5–7; E, Ventral view of pleon; F, Left tuberculated pleopods 2–5; G,

Terminal point of the pleon. Scales, 100 um (A); 20 um (B, D, F); 50 um (C, E); 5 um (G)
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maxilliped without palp (vs. maxilliped with a non-

articulated palp), barbula without any projection (vs.

barbula with single smooth and small projection on

each side), clearly uniramous pleopods (vs. pleopods

1–4 with thick rounded bulges produced by deep

division giving appearance of biramous pleopods).

Key to six species of genus Bopyrinella (based on

females).

1 Four pairs of pleopods … B. thorii (Richardson,

1904)

- Five pairs of pleopods … 2

2 Maxilliped with palp … 3

- Maxilliped without palp … 4

3 All pleomeres fused on short side of the body … B.

hadrocoxalis Romero-Rodrı́guez & Álvarez, 2020

- All pleomeres separated on short side of the body…B.

nipponica Shiino, 1936

4Headwith frontal lamina, seven pairs of oostegites…5

-Headwithout frontal lamina, fivepairs of oostegites…6

5 Pleotelson straight, in line with rest of pleon… B.

albida Shiino, 1958

- Pleotelson curved, sharply distorted…B.asymmetrican.

sp.

6 With black eyes, terminal margin of pleotelson

entire … B. stricticauda Monod, 1933

- Without eyes, terminal margin of pleotelson inden-

tated … B. parameces An, Boyko & Li, 2015

Bopyrina Kossmann, 1881

Bopyrina ocellata (Czerniavsky, 1868)

Bopyrus ocellatus Czerniavsky, 1868: 79; pl. VI,

figs 1–3.

Bopyrus virbii Walz, 1881: 159–164; Kossmann,

1881: 667; Walz, 1882: 200.

Bopyrina ocellata Czerniavsky,1881: 529; Bourdon,

1968: 388; Giard & Bonnier, 1890: 383; Bonnier,

1900: 48,61, 221, 369–370, 381, fig. 60; Bourdon,

1968: 188, 388–409, figs 183–190, tables 64–68,

graphs 27–30; Bourdon & Bruce, 1983: 99; Lester &

Sewell, 1989: 120,125; Humphrey, 1995: table 48;

Poore et al., 2002: 117; Shimomura et al., 2006: 1,

4–7, figs 3, 4; Markham, 2010: 9–10, figs 10. Kazmi

& Khatoon, 2016: 152–154, figs 153, 154.

Bopyrina ocellata var. (sic) mediterranea -Giard &

Bonnier, 1890: 383 [synonymised with Bopyrina virbii].

? Bopyrina nitescens Giard & Bonnier, 1890: 383

[nomen nudum].

Bopyrina hippolytes Giard & Bonnier, 1890: 384

[nomen nudum].

Bopyrina giardi Bonnier, 1900: 14, 18, 24–27, 48, 61,

83, 165, 365–368, 372, 382, 471–476; pls XXXIX,

XL.

Bopyrina sullata [sic]; Bonnier, 1900: 382 [list of

hosts and localities known].

Bopyrina giardi -Tattersall, 1911: 268, fig. 203;

Chopra, 1923: 417, 418, 523–527, 532–534; text

fig. 31; Motaş & Bãleanu, 1937: 164–172, figs 1–6;

Bourdon, 1968: 388, 396–397.

Bopyrina ocellatus [sic] — Chopra, 1923: 542.

Bopyrella [sic] ocellata — Restivo, 1971: 153.

? Bopyrella (?) nitescens — Bourdon, 1980: 233.

? Bopyrina ocellata — Tsukamoto, 1981: 394–401,

figs 1–21, table 1.

Host:Hippolyte zostericola (Smith) (UF Arthropoda

43847), female, without eggs.

Locality: USA, Florida, Monroe County, Florida

Keys, Tennessee Reef, 6 m, exposed octocoral-dom-

inated reef, with sand and rubble, extracted from

rubble breaking; 24.7651�N; 80.7542�W, 3May 2010,

coll. F. Michonneau, G. Paulay, S. McPherson, M.

Bemis, H. Lin, J. Moore, N. Evans.

Specimens: Female, male (UF Arthropoda 26172),

from right branchial chamber of Hippolyte zostericola

(Smith).

Re-Description

Female [UF Arthropoda 26172; Fig. 4.] Body length

1.45 mm, maximal width (across third pereomere)

0.90 mm, head length 0.37 mm, head width 0.52 mm,

pleon length 0.39 mm. Body pyriform, with about 40�
sinistral distortion, most marked at head (Fig. 4A).

Head wider than long, widest at front, trapezoidal,

without frontal lamina, with irregular black eyes near

anteriormargin, separated fromfirst pereomere (Fig. 4A).

Antennula and antenna not discernible (Fig. 4B). Barbula

with a pair of tiny projections (Fig. 4B). Maxilliped

triangular, anterior articlemuch bigger than posterior one,

without palp, plectron blunt (Fig. 4C).

Pereon broadest across pereomere 3, all pereomeres

fused across middle and on short side, but demarcated

on long side (Fig. 4A). Coxal plates and dorsolateral

bosses absent, but the first three pereomeres of right
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side with bilobate margins, especially pronounced in

second pereomere, where it is almost produced into a

tergal projection. Boundaries between the first three

pereomeres marked with a pigmented band on the long

side. Brood pouch widely open, oostegite 1 visible

from ventral view (Fig. 4B). First oostegite asymmet-

rical, right slightly smaller than left, both with smooth

internal ridge (Fig. 4D, E, F, G). Other oostegites

greatly reduced into small, narrow plates (Fig. 4B).

Pereopods similar in size and morphology, carpi and

meri fused, with small and blunt dactyli (Fig. 4H, I).

Pleomeres indistinct, pleomeres 1–4 discernable by

marginal indentations on right side only, not on left

(Fig. 4A, B). Only two small uniramous pleopods

present on right side, pleopods absent on left. Uropod

lacking (Fig. 4B).

Male (UF Arthropoda 26172): Length 0.56 mm,

maximal width (across third pereomere) 0.18 mm,

head length 0.06 mm, head width 0.08 mm. Pere-

omeres distinct (Fig. 4J).

Head subovate, fused with, but much narrower

then, first pereomere (Fig. 4J). Black eyes in postero-

lateral corners (Fig. 4J). Antennula and antenna of

three and two articles, respectively, terminally setose

(Fig. 4K, L).

Pereomeres of subequal width, sides of pereon

nearly parallel (Fig. 4J, K). Pereopods all of similar

shape, but decrease in size posteriorly, dactyli short,

hook-like (Fig. 4M, N).

Pleon fused into single piece, with marginal

indentations vaguely demarcating pleomeres, abruptly

narrower than pereon (Fig. 4J, K). Pleopods and

uropods lacking (Fig. 4J, K).

Fig. 4 Bopyrina ocellata (Czerniavsky, 1868), female (A–I). A, Dorsal view; B, Ventral view; C, Right maxilliped, external view; D,

Right oostegite 1, external view; E, Right oostegite 1, internal view; F, Left oostegite 1, external view; G, Left oostegite 1, internal view;

H, Left pereopod 1; I, Left pereopod 7. Male (J–N): J, Dorsal view; K, Ventral view; L, Left antenna and antennula; M, Right pereopod

1; N, Right pereopod 7. Scales, 1 mm (A, B); 0.43 mm (C, D, E, F, G, J, K); 0.2 mm (H, I, L, M, N)
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Remarks

Czerniavsky (1868) described this species as Bopyus

ocellatus infesting Hippolyte leptocerus (Heller) from

the Black Sea. This species has since been redescribed

many times and recorded widely in the East Atlantic

from Britain thorough the Mediteranean and Black

sea, and the Indo-West Pacific from India, Japan and

Australia (Markham, 2010). Here we add Florida, in

theWest Atlantic, as a new region for this species. The

broad range spanning the Atlantic and Indo-West

Pacific raises the possibility that B. ocellatus as

presently defined may be a species complex, a

possibility supported by observed morphological

variation, and best tested through genetic study. The

present range extension between the East and West

Atlantic is a more typical species distribution. Bour-

don (1968) provided a thorough description, with

detailed figures. The present specimens match those

described by Bourdon (1968) well, but show some

differences: the female lacks a frontal lamina and has

only two pleopods on the right side. Shimomura et al.

(2006) described a Bopyrina ocellata female with an

obscure frontal lamina and three pairs pleopods, not

four pairs as found by Bourdon (1968). These

characters are known to vary with maturity, see

Bourdon (1968: fig. 189 a-c) showing variation in

pleopods with different stages. Nevertheless, these

differences may indicate that the West Atlantic

specimens represent a cryptic species.

Key to species of Bopyrina (based on females).

1 Coxal plates present on pereomeres 2–4 on long side

… B. gigas Nierstrasz & Brender à Brandis, 1923

- Coxal plates absent … 2

2 Head separated from pereomere 1 … B. abbreviata

Richardson, 1904

-Headfusedwithpereomere1…B.ocellata (Czerniavsky,

1868)
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Université de Iassy, 23, 164–172.

Nakashima, Y. (1995). Can smallmale shrimps achieve copulation in

the presence of larger ones? Journal of Ethology, 13, 9–16.
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