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ABSTRACT

The porcellanid crab Polyonyx gibbesi Haig, 1956, an obligate symbiont of
Chactopterus cf. variopedatus ([Renier], [1804]) in the western Atlantic, is
parasitized by a rare entoniscid isopod. Crabs from coastal North Carolina
and Florida, U.S.A., were dissected and examined for this internal parasite
in 1966 and 1967. Two of 83 crabs (2.4 %) and 3 of 100 (3.0 %) crabs from
North Carolina and Florida, respectively, were parasitized. Only female
parasites were found, including five immature and three mature specimens;
one host was parasitized by three immature entoniscids simultaneously.
One of the mature parasites was liberating epicaridium larvae and the
others had developing eggs or larvae. Parasitized female crabs were all
ovigerous; the parasites did not castrate the hosts. The parasite is identified
as Entoniscus creplinii Giard and Bonnier, 1887, previously known only from
Brazil, and the female is redescribed.
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INTRODUCTION

The symbiotic porcellanid crab Polyonyx gibbesi
Haig, 1956 inhabits the tubes of the marine benthic
polychaete worm Chaetopterus cf. variopedatus
([Renier], [1804]) [author and date cited per
ICZN Opinion 479 (ICZN, 1857)] from Woods
Hole, Massachusetts to Uruguay (Williams,
1984; McDermott, 2005; Mantelatto et al., 2021).
The crab’s biology and relationship with the other
major symbiont of Chaetopterus cf. variopedatus,
the pinnotherid brachyuran Pinnixa chaetopterana
Stimpson, 1860, is relatively well known (Enders,
190S; Pearse, 1913; Gray, 1961; Gore, 1968; Grove
and Woodin, 1996; McDermott, 2005; Sandford,
2006). However, Polyonyx gibbesi has been reported
to host an entoniscid isopod in Brazil (Miiller, 1871),
a seemingly rare parasite considering it has not been
reported on again in 150 years.

There are several taxonomic and nomenclatural
issuesinvolvingall three species in the hypersymbiosis
between C. cf. variopedatus, P. gibbesi, and the
entoniscid isopod. The host in this symbiotic web
(see Boyko and van der Meij, 2018), Chaetopterus
cf. variopedatus, is likely part of a species complex
with the type locality for the species located in the
Mediterranean; specimens in the western Atlantic
probably belong to an undescribed species, possibly
identical with “Chaetopterus ‘variopedatus’2” of Tilic
and Rouse (2020). Primary symbionts within the
tubes of this polychaete include pinnotherid and
porcellanid crabs and investigations have revealed
poorly known secondary symbionts living on or in
these decapods, including hyperparasites such as
endoparasitic isopods (McDermott, 2009).

The taxonomic history of P. gibbesi is a bit
complicated but necessary to understand the
distribution of the species. Haig (1956) discussed
the nomenclatural issues surrounding the western
Atlantic Polyonyx Stimpson, 1858 species formerly
known as Porcellana macrocheles Gibbes, 1850
(= Polyonyx macrocheles) but showed it was a junior
homonym of Porcellana macrocheles Poeppig, 1836,
and introduced Polyonyx gibbesi as a new name for the
taxon. Haig (1956) considered the range of this species
to be from Massachusetts, U.S.A. to Panama but she
considered the record of Miiller (1871) to possibly
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refer to the same species. Ejchel (1965) subsequently
described Polyonix (sic) creplinii (also as “creplini”
in the same paper) from Brazil but this name has
also been regarded as a synonym of P. gibbesi (Gore,
1974). The range of the species has further been
extended southward to Argentina (Belleggia ef al.,
2010; Mantelatto et al., 2021).

Entoniscid isopods are endoparasitic in a wide
range of decapod hosts, including pinnotherid crabs
along the east coast of the United States (McDermott
et al., 2019), but only the four species in the genus
Entoniscus Miiller, 1862 are known from porcellanid
crabs (Shiino, 1942; Boyko et al., 2008 onwards).
Miiller (1871) reported an entoniscid from Porcellana
(Polyonyx) creplinii, but the parasite was incompletely
described and was not named. Giard and Bonnier
(1887) introduced the available name Entoniscus
creplinii, based on the cursory description from Miiller
(1871) but examined no specimens and added no
additional information on the species.

It is the purpose of this paper to provide the first
report of E. creplinii since its original discovery, the
first full description of females of E. creplinii from P.
gibbesi, and to document its prevalence in host crab
populations in North Carolina and Florida.

MATERIAL AND METHODS

Crabs were collected by the first author from the
tubes of C. cf. variopedatusin June and October, 1966
in the vicinity of Beaufort, NC (34°43'N 76°40'W),
and in November and December 1966 and February
1967 on Virginia Key, Miami, FL (25°40'N 80°10°'W).
Forareview of the environmental conditions at these
two locations see McDermott (2005). Crabs were
isolated in seawater in the laboratory in order to
detect the possible emergence of epicaridium larvae,
indicating the presence of one or more mature female
parasites. All crabs were then dissected and observed
forisopods. Vernier calipers were used to measure crab
carapace width (CW) in millimeters. Female isopods
and epicaridium larvae were observed with dissecting
and compound microscopes; isopod size is given as
maximallength of female body. Figures were produced
using Adobe Illustrator to trace original drawing
tube sketches or drawings that were made with a
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dissecting microscope. All specimens are deposited
in the United States National Museum of Natural
History, Smithsonian Institution (USNM).

SYSTEMATICS

Order Isopoda Latreille, 1817
Suborder Epicaridea Latreille, 1825
Superfamily Bopyroidea Rafinesque, 1815
Family Entoniscidae Kossmann, 1881
Subfamily Entoniscinae Kossmann, 1881
Genus Entoniscus Miiller, 1862

Entoniscus creplinii Giard and Bonnier, 1887
(Figs. 1-2)

Entoniscus 3 Miiller, 1871: 54 (brief description; see
below).

“Entoniscus. ..im Porcellana Creplinii” Fraisse, 1878:
25, 387 (mention).

“L'Entoniscus de Porcellana Creplinii” Giard, 1878:
683 (mention).— Giard and Bonnier, 1887: 89
(mention).

Entoniscus Creplinii Giard and Bonnier, 1887: 231
(table), 236 (after Miiller, 1871).— Stebbing, 1893:
406 (mention).— Bonnier, 1900: 227, 380 (lists).

“Entoniscus. .. creplinii” Lucas, 1905: 1048 (list).

Entoniscus creplinii— Shiino, 1942: 51 (mention).—
Adkison, 1990: 23, 51, 54 (mention; list).— Brasil
Lima, 1998: 640 (list).— Boos et al. 2012: 1036 (list).

Material examined herein (subset of specimens
originally examined by JJM). North Carolina:
3 immature females, all parasitizing a single female
Polyonyx gibbesi (13.3 mm CW) associated with
Chaetopterus ct. variopedatus, Beaufort, coll. J.J.
McDermott, 21 June 1966 (specimens fixed 3 July
1966) (USNM 1660598; specimens in pieces and
combined in one lot). Florida: 2 mature females, 1
each parasitizing separate male specimens (7.8 and
8.5 mm CW) of P. gibbesi and 1 immature female
parasitizing an ovigerous female (10.1 mm CW) P.
gibbesiassociated with C. cf. variopedatus, Miami, coll.
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J.J. McDermott, 9 November 1966 (USNM 1660599;

specimens in pieces and combined in one lot).

Type locality. Desterro (= Floriandpolis, state of
Santa Catarina), Brazil.

Type host. Porcellana (Polyonyx) creplinii Miiller,
1871 (nomen nudum) (= Polyonyx gibbesi Haig, 1956).

Description of female (Figs. 1,2). Mature specimens
occupying most of host hemocoel, laying under host
stomach, pleon extending dorsally through digestive
gland ofhost to an opening on pereopods 2—4, such as
the merus-carpus articulation of right fourth pereopod
(Fig. 1D), or unidentified positions in the antero-
lateral dorsal quarter of the crab; brood chambers
of ovigerous specimens extending into spaces of
host pleon. Sheath formed by host surrounds entire
parasite. Body of mature parasites orange color due
to gonad extending as 2 bands along length of body.

Pereon approximately straight from cephalon
to posterior end (Figs. 1A-C, 2A). Cephalon
rounded, dorsally divided into 2 bulbous lobes
(Figs. 1A-C,2A, D-G), ventrally undivided, bearing
2(?) pairs of fused flattened antennae (Fig. 2D-G),
maxillipeds not observed. Pereon lacking ovarian
processes, pereopods apparently absent. Five pairs
of subequal oostegites, margins highly crenulate
(Figs. 1A-C, 2A). Oostegite 1 not subdivided in lobes.
Oostegites 2—5 not fused, not covering oostegite 1
(Figs. 1A-C, 2A).

Pleon elongate (nearly as long or even longer
than rest of body in mature specimens), S-shaped,
composed of S pleomeres, 1 and 2 indistinctly
delineated, 3-5 distinct, pleomere 1 as long as
remaining pleomeres combined (Figs. 1A-C, 2A, H),
pleomeres 3-S5 with scales (Fig. 2B). One pair of
crenulate pleural lamellae on pleomere 1, similar in
size and shape to oostegites, positioned immediately
posterior to oostegite 5 (Figs. 1B, C,2A). Triangular
extension on pleomere 1 between pleural lamellaand
bulbous heart (Figs. 1A, B, 2A, H). Pleomeres 1-5
each with pair of uniramous filamentous pleopods,
pleopods 1 and 2 widely separated, 3-5 overlapping
(Figs. 1A-C, 2A, H), pleopods 1 and 2 laying within
ventral channel on pleomeres 1 and 2. Terminal
pleomere with shallow ventral notch, terminally
fringed with minute setae (Fig. 2C).
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Figure 1. Entoniscus creplinii Giard and Bonnier, 1887 (USNM 1660598). A) Mature female, dorsal view. B) Mature female, dorsal
view. C) Mature female, lateral view. D) Pleon of female extending to opening at the merus-carpus articulation of the third right
walking leg of host Polyonyx gibbesi Haig, 1956. Abbreviations: ce = cephalon; he = heart; 10-5S0 = oostegites 1 to S; 1p-Sp =
pleomeres 1 to 5; pl = pleural lamellae. Scales = 0.5 mm (A); 1 mm (B-D).

Nauplius, 30: €2022010
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Figure 2. Entoniscus creplinii Giard and Bonnier, 1887 (USNM 1660598). A) Mature female, lateral view. B) Close-up of side of
pleomere 3 showing scales. C) Terminal segment of pleon. D) Female cephalon with host sheath surrounding, en face view. E)
Female cephalon with host sheath surrounding, lateral view. F) Female cephalon with host sheath removed, e face view. G) Female
cephalon with host sheath removed, lateral view. H) Pleon of female with host sheath partially removed, asterisk showing position
of first pleopods still covered by host sheath; stippled region shows channel within which second pleopods lay. Abbreviations: ce =
cephalon; he = heart; 2-4 = pleopods 2 to 4. Scales = 0.5 mm (A, D-H); 10 ym (B, C).

Remarks. Miiller’s (1871) description of this
species, which he did not name, was very short and
the only characters noted were that the ovaries of
the female parasites were yellow and not purple as
in Entoniscus porcellanae Miiller, 1862 and that the
oostegites were less divided with smoother margins
than those of the latter species. Giard and Bonnier
(1887) saw no specimens but named the species
based on Miiller’s (1871) account. Brief as Miiller’s
(1871) description was, it was sufficient to make the
name available from Giard and Bonnier’s (1887)
translation of Miiller’s (1871) text into French. Miiller
(1871) noted that the parasitized hosts were each
found alone in the “Chitopterus” burrows, not in a
pair as is typical; he speculated that the parasitized
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nature of the crabs made them poor choices for mates.
The present material also had orange gonads and
the oostegites are more compact and less divided
than those of E. porcellanae, and so match both the
characters described by Miiller (1871) for E. creplinii.

Ecology

North Carolina

Eighty-three crabs were collected, isolated,
measured, dissected and examined for entoniscids
from North Carolina; the prevalence was 2.4 % (2
of 83). Mean CW values are given in Tab. 1; females
were significantly wider than males (t = 4.480; p
= < 0.0001). Two ovigerous female crabs (2.4 %)
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were parasitized with entoniscids (Tab. 2). One crab
(13.3 mm) had three immature female parasites in
its hemocoel (one on the left side and two on the
right); their marsupia did not contain ova, nor were
males present. The elongated tubular pleon of one
female was traced to an opening at the merus-carpus
articulation of the third right walking leg (pereopod
4) (Fig. 1D). The other crab (14.5 mm; lost) had one
immature female laying directly under the stomach
with the cephalon oriented anteriorly; the elongated
pleon doubled back on the body and extended toward
the antero-lateral dorsal quarter of the crab and did not
appear to extend into any appendage. The pleon was
observed to undergo vigorous worm-like contortions;
the mean heartbeat of a specimen from North Carolina
was 141.7 + 6.4 beats/min, n = 3.

Florida

One hundred specimens of P. gibbesi collected in
Miami, Florida yielded three parasitized individuals
(3.0 %) (Tabs. 1, 2), morphologically similar to
those found in North Carolina. Female crabs were
significantly larger than males (t=2.620; p = 0.0104).
Arecently ovigerous female P. gibbesi (10.1 mm) with
diminished gonads was parasitized with animmature
female entoniscid situated in the right side of the
hemocoel near the gonad. The pleon was extended
anteriorly, but was damaged and could not be traced
to its external opening.

Epicaridium larvae were liberated in the laboratory
from a male crab host (8.7 mm). The marsupia of the
mature female isopod, filled with these pigmented
larvae, could be seen through the transparent ventral

Table 1. Mean carapace width (CW) measurements of male and female Polyonyx gibbesi examined for entoniscid isopods from

North Carolina and Florida, 1966 and 1967.

Males Females
Locations Dates
n CW <+ SD Range n CW<+SD Range

North Carolina Jun 1966 15 8.1x14 4.9-9.2 16 11.3+2.1 6.2-14.5

Oct 1966 26 7.8%£2.5 2.7-10.8 26 10.7£4.5 3.0-16.4
Florida Nov 1966 18 6.8+1.7 2.0-8.7 16 92+%1.5 6.0-11.1

Dec 1966 28 63+1.7 2.8-9.3 30 6.9+2.38 1.6-12.1

Feb 1967 4 81+12 6.6-9.5 4 88+1.1 7.3-9-7

n = number of crabs measured

Table 2. Prevalence of Entoniscus creplinii (Entoniscidae) in the anomuran crab Polyonyx gibbesi from North Carolina and Florida.

Crabs Examined Infested Crabs
Location Date Total Males Females (ovig.) Males Females
North Carolina Jun 1966 31 15 16 (11) 0 2
Oct 1966 52 26 26 (15) 0 0
Totals 83 41 42 (26) 0 2
Florida Nov 1966 34 18 16 (15) 2 1
Dec 1966 58 28 30 (11) 0 0
Feb 1967 8 4 4(4) 0 0
Totals 100 50 50 (30) 2 1
Grand totals 183 91 92 (56) 2 3

ovig. = ovigerous

Nauplius, 30: €2022010
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junction between the carapace and the abdomen.
Within the host’s hemocoel, the main body of the
parasite enclosed in a sheath produced by the host
was under the crab’s heart. Its expanded marsupia
tilled nearly all space in the hemocoel. The anterior
(cephalic) end of the parasite faced the left side and the
body extended posteroventrally to the right side and
under the sperm duct. The distal end of the tubular
pleon entered the second right walking leg (third
pereopod) exiting via an opening at the merus-carpus
articulation. The gonad of the parasite was orange.
The other parasitized male host (7.8 mm) harbored
a mature female whose marsupia were filled with
developing embryos. These were also observed at the
ventral carapace-abdomen junction of the crab. The
cephalic end of the female parasite was on the right
side of the hemocoel. Its body crossed to the left side
where the terminal pleomere passed into the first left
walking leg (second pereopod) to a distinct external
opening (0.105 mm diameter) in the exoskeleton of
the carpus.

Discussion

Boyko et al. (2008 onwards) list three species of
described and one unidentified porcellanid crab as
hosts for the four named species of entoniscids in
the genus Entoniscus. The female parasite found in
P. gibbesi in the present study is superficially similar
to Paguritherium alatum Reinhard (1945) that was
described from the hermit crabhost Pagurus longicarpus
Say, 1817, collected at Woods Hole, Massachusetts,
USA. The developing female of P. alatum is enclosed in
asheath produced by the host, and is characterized by
along, thin, tubular pleon (“respiratory tube”), which
makes contact with the external environment via a
pore in the exoskeleton of the eyestalks of the host,
through which the epicaridium larvae are released.
Reinhard (1945) recognized that this entoniscid was
closely related to members of the genus Entoniscus but
differed enough from other species in this genus so
that the new genus, Paguritherium Reinhard, 1945,
was established. Reinhard’s (1945) observations were
verified many years later in parasitized crabs collected
in New Jersey (McDermott, 1998). Thus, E. creplinii
from North Carolina and Florida resembles other
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species of Entoniscus and Paguritherium in which the
elongated, tubular pleon of the female appears to be
amajor morphological characteristic. This structure
is illustrated in the species descriptions of Shiino
(1942) in Entoniscus japonicus Shiino, 1942 from
Petrolisthes japonicus (De Haan, 1849), and Miiller
(1862) in Entoniscus porcellanae from an unidentified
Brazilian porcellanid.

Entoniscus crepliniimakes contact with the external
environment using its terminal pleomere through
openings produced in the walking legs of the host
whereas Paguritherium alatum and E. japonicus produce
external openings near the base of the host’s compound
eyes. External pores produced by most other species
of entoniscids (those found in brachyuran crabs) are
foundin the inner wall of the crabs’ branchial chambers.
While none of the known species of Entoniscus have
been recorded in multiple hosts (Boyko et al., 2008
onwards), P. paguritherium also parasitizes the closely
related hermit crab Pagurus annulipes (Stimpson, 1860)
(Adkison and Heard, 1978).

Males of the present species were not found, possibly
due to alack of care in dissecting the female parasites
in the 1960s; entoniscid males are very small (< Imm)
compared to females and easily overlooked. The males
known from other Entoniscus spp. and P. alatum appear
to be characteristic in that the pereopods are poorly
developed unsegmented swellings.

Crabs parasitized by ovigerous female entoniscids
are normally detected by observing liberated
epicaridium larvae, but they are also recognized by
observing oostegites with developinglarvae through
the thin exoskeleton at the ventral carapace-abdomen
junction of the host. Reinhard (1945) and McDermott
(1998) noted that mature female parasites could be
detected in hermit crabs through the thin exoskeleton
of their abdomens. Atkins (1933) was also able to
recognize mature entoniscid females of Pinnotherion
vermiforme Giard and Bonnier, 1887 through the
poorly calcified carapace of the pinnotherid crab host
Pinnotheres pisum (Linnaeus, 1767), a parasitic species
in bivalve mollusks. Mature females of Pinnixion
sexdecennia McDermott, Williams and Boyko, 2019
were able to be detected at the thin carapace-abdomen
junction of the pinnotherid Pinnixa chaetopterana (see
McDermott et al., 2019). The carapace of the latter is
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heavily calcified, unlike the pinnotherids in bivalve
hosts in which the carapace is thin and translucent
(McDermott, 2005).

Prevalence of the E. creplinii was based on a
relatively small sample of 183 crabs. Crabs of both
sexes were parasitized. Shiino (1942) recorded 36
parasitized individuals of E. japonicus among 664 host
specimens (5.4 %). Reinhard (1943; 1945) recorded
that P. alatum had a prevalence of 0.8 % (38 of4600) in
P. longicarpus collected in Massachusetts. Similarly, in
New Jersey, only 4 of 3703 (0.11 %) of the same hermit
crab were parasitized with P. alatum (McDermott,
1998); both sexes of crabs harbored entoniscids.
Adkison and Heard (1978) found 1.0 % (3 of ~300) of
the same hermit crab parasitized in North Carolina.
Reinhard (1945) concluded that even if the hemocoel
of crabs was more carefully examined for developing
parasites and the mature females dissected in search
of males, it was unlikely that the prevalence would be
more than about 2 %.

Entoniscidssuchas P. alatumhave been documented
to cause castration of hosts and the reduction in
size and morphology of the egg-bearing pleopods
(Reinhard and Buckeridge, 1950; McDermott, 1998).
However, in the present study, E. creplinii was not
found to hinderhost gonad development, reproduction
orimpact secondary sex characteristics; this is similar
to the lack of such impacts on hosts caused by some
other entoniscids (McDermott et al., 2019). As found
by Miiller (1871), the parasitized hosts from North
Carolina and Florida were found singly in their
chaetopterid tubes; however, these porcellanids are
almost always (> 90 % of the time) found as male-
female pairs (McDermott, 2005). Thus, the parasites
may induce changes (subtle morphological, chemical
or behavioral) that make the hosts unsuitable mates.
Additional studies on E. creplinii are needed to allow
the description of male specimens of this species
as well as expand our knowledge of the potential
impacts of this parasite on its host and other symbiotic
web members.
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