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Abstract

A parasitic disease causing swollen carapace in commercially important blue swimming crab (Portunus
pelagicus L.) has not received considerable attention; neither its causative agent is identified nor its seasonality
is recorded. This study aimed to identify the parasite in P. pelagicus inhabiting the Manila Bay. Parasite found
in the branchial chamber were isolated, preserved in ethanol and examined. A total of 292 crab specimens
were examined and ten were found to be infected (3.42% prevalence with 0-2 parasites per host). Infections
were only observed in November 2014 and between January and June 2015. The highest prevalence of
infection (10.34%) was recorded in January 2015 whereas the greatest intensity of infection (up to two
parasites per infected crab individual) was recorded from February to April 2015. The parasite, based on
morphology, was identified as Allokepon monodi. This study presents the third record of female and second
record of male A. monodi infecting a crab species. It also represents the first record of male A. monodi in P.
pelagicus and in the Philippines. We recommend further studies on the impacts and economic implications of

the disease.
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1 | INTRODUCTION

Crabs are commercially important species of high demand
around the globe (Hungria et al. 2017; Rahman et al.
2020). Blue swimming crab, Portunus Pelagicus Linnaeus
represents a valuable component of small-scale coastal
fisheries in many countries in the tropical and temperate
altitudes (Enany et al. 2012) including the Philippines (DA-

BFAR 2013). The Philippines (34,076 t) followed the top
crab producer, China (52,577 t), in terms of catches (FAO-
UN 2014). However, resource reduction on raw crab sup-
ply has become more of a problem in the country since
2009. The major problem is the difficulty to catch consid-
erable amount of crab compared to previous years (DA-
BFAR 2013).

journal.bdfish.org | © The Author/s; Creative Commons BY-NC-SA 4.0 License 746



Currently, a parasitic disease has been observed in P. pe-
lagicus along Manila Bay in the Philippines. This parasitic
organism is often found attached to the gill chambers and
results in deformity of the crab carapace. In both wild and
captive crabs mortalities and reduced market demand
may be expected when affected by diseases (Messick and
Sindermann 1992). However, the role played by infectious
disease in limiting the sustainability of the production of
crustaceans has largely been neglected (Rowley et al.
2014).

Parasites are common in ecosystems and are also known
from the fossil record (Klompmaker et al. 2014). Isopod-
induced swellings in the branchial chamber of marine
decapod crustaceans were reported in the fossil from the
Jurassic period and this has been generally associated to
be of bopyrid origin (Williams and Boyko 2012; Klomp-
maker et al. 2014). In this study parasitic infestation of
blue swimming crab is reported with special reference to
its prevalence and intensity in relation to sampling
months and host sex for the first time.

2 | METHODOLOGY

A total of 292 blue swimming crab Portunus Pelagicus
specimens were collected between October 2014 and
September 2015 from the Manila Bay (N14.762027°,
E120.768985°), Philippines. Monthly random collections
of 1 kg of blue swimming crab were carried out. After
collection, crab specimens were sexed following DA-BFAR
(2013). Infected crabs were identified through the pres-
ence of carapace bulge and preserved in 70% ethanol.
Later parasites from the swollen portion of carapace were
separated and preserved in 70% ethanol solution. Gross
morphological examination under a dissecting microscope
(Zeiss Stemi SV Il Apo) was carried out for the identifica-
tion, sexing and life stage determination (after Duan et al.
2008). However, differences in body parts between male
and female parasites were examined under a light micro-
scope (Olympus CKX4, Japan), based on a total of 11 fe-
male including four mature and seven immature and two
male parasites.

All illustrations presented in this paper were drawn using
a stereo microscope (Amscope Forward Stereo Micro-
scope, USA). All descriptions were carried out following
the terminologies and definitions from previous studies
(e.g. Kensley and Schotte 1989; Markham 1998).

3 | RESULTS
3.1 Intensity and prevalence of infection

The length (as carapace size, CL) of crab specimens exam-
ined varied from 45 to 110 mm whereas infected individ-
uals were 63 — 85 mm CL. With respect to seasons, infec-
tion was only recorded in November 2014 and from Janu-
ary to June 2015 (Table 1). The highest prevalence of in-
fection was in January 2015 (10.34%) whereas the highest
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intensity of infection was recorded from February to April
2015 (up to 2 parasites per crab). The overall prevalence
of infection during the whole survey period was 3.42%
with an intensity of infection ranged from 0 — 2 parasites
per individual crab.

TABLE 1 Intensity and prevalence of infection of parasitic
isopod in blue swimming crab in various sampling months.

Month No.of crab  No.of No. of Prevalence Intensity

kg infected isolated of infec- of infec-
(3 -2) crab parasite tion (%) tion

2014

Oct 28 (4-24) 0 0 0 0

Nov 25 (18-7) 1 1 4 0-1

Dec 22 (21-1) 0 0 0 0

2015

Jan 29 (23-6) 3 3 10.34 0-1

Feb  25(14-11) 1 2 4 0-2

Mar 24 (12-12) 2 3 8.33 0-2

Apr  18(16-2) 1 2 5.55 0-2

May 26(16-10) 1 1 3.85 0-1

Jun 24 (16-8) 1 1 4.17 0-1

Jul 21 (14-7) 0 0 0 0

Aug 21(11-10) O 0 0 0

Sep 29(14-15) O 0 0 0

Total 292 (179-113) 10 13 3.42 0-2

Among the collected crab specimens 179 were male and
113 were female. Eight male crabs were infected (3.35%
infection prevalence) with up to 2 parasites per host. In
case of female crab, five were infected (3.54% infection
prevalence) with up to 0-2 parasites per individual (Table
2).

TABLE 2 Intensity and prevalence of parasitic infection in
male and female blue swimming crab.

No. of No. of
No.of . . .. Prevalence
Sex . infected isolated Intensity
specimen . (%)
crab parasite
Male 179 6 8 0-2 3.35
Female 113 4 5 0-2 3.54
Total 292 10 13 0-2 3.42

Gross morphological examination revealed that all isolat-
ed parasites were Allokepon monodi Bourdon 1967 iso-
pod. Two crab specimens were infected with both male
and female parasites. In majority (80%) of the cases crabs
were infected by female parasite only whereas, none
found to be infected by male parasite only. Parasites were
found on either single or both sides of carapace and bran-
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chial chambers. Morphological descriptions of the species
isolated are as follows:

Bopyridae Rafinesque-Schmaltz, 1815
Allokepon monodi (Bourdon, 1967)

3.2 Description of mature female (4 specimens)

Maximal length (excluding uropod) 11.41 — 14.68 mm
(mean: 13.56 mm), pereonal length 6.39 — 7.62 mm
(mean: 6.99 mm), pereon maximal width 8.56 — 10.02
mm (mean: 9.26 mm), pleonal length 3.65 — 5.15 mm
(mean: 4.59 mm), pleon maximal width 1.62 — 1.93 mm
(mean: 1.61 mm). Body outline was oval and almost circu-
lar in form (Figures 1).

Head with well-defined bilobate feature, sub-heart
shaped, wider than length and slightly extended beyond
the first pereomere. Head length 2.04 mm, head width
3.12 mm. Frontal lamina extended beyond sides of the
head, medial part slightly visible in dorsal view. No visible
eyes, antennae and barbula. Maxilliped (Figure 1F) broad
towards anterior part of the body and narrowing posteri-
orly; with prominent non-articulating, falcate and setose
palp, anteriomedially located and extending beyond front
of maxilliped.

Pereon of seven pereomeres is broader than length.
Pereon is the broadest across 3rd pereomere and taper-
ing smoothly before and behind. First five pereomeres
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indistinguishably separated via margin, only the 6th and
7t pereomeres have prominent, spicate and triangularly
falcate mid-dorsal projections making it distinguishable
among pereomeres. Dorsolateral bosses present at pere-
omeres 1st — 4th while tergal projections at pereomeres
1st to 5th. Each pereomere has pair of pereopods, 7 pairs
of pereopods in total. All pereopods of six segments are
similar in structure (Figure 1E) except differences in sizes
as it markedly increases posteriorly. Length of pereopod
(attached to 1st pereomere) is 3.30 mm. Oostegites com-
pletely enclosed brood pouch. Oostegite (Figure 1G-H)
with sub-circular anterior segment, produced into falcate
extended point posterolaterally, with internal ridges on
anterior segments.

Pleon of six pleomeres is longer than width, pleon is
broadest at 1st pleomere, and first five pleomeres have
lateral plates longer than biramous pleopods of similar
structures (Figure 1D). Pleopod and lateral plate length
(attached to 5th pleomere) varied from 2.36 to 4.45 mm.
First five pleomeres and lateral plates have tuberculiform
projections visible in the ventral view. Last pleomere is
small, bilobed, with no lateral plates and has uniramous
uropod with similar structure with lateral plates (Figure
1C). Uropod length is 4.60 mm (right) and 4.35 mm (left).
In total, the parasite has 12 pleonal appendages that are
32 in total rami.

FIGURE 1 Whole and body parts
of representative mature female
(A —H) and male (I —J) Allokepon
monodi. A, dorsal view; B, ventral
view; C, uropod; D, 5™ left pleo-
pod; E, 1st left pereopod; F, left
maxilliped; G, right oostegite 1
external view; H, same internal
view; [/, dorsal view; J, ventral
view. Scale: 1.50 mm for A and B;
0.60 mm for Cto /.
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3.3 Description of male (2 specimens)

Mean maximal length 2.92 mm (2.74 — 3.09 mm), pere-
onal length 1.54 —1.71 (mean: 1.63) mm, pereon maximal
width 0.82 — 0.97 mm (mean: 0.9 mm), pleonal length
1.05 — 1.25 mm (mean: 1.15 mm), pleon maximal width
0.77 — 0.84 mm (mean: 0.81 mm). Body outline is fusi-
form (Figure 11-J). No spots on the dorsal surface.

Head obscurely sub-oval and extending to the first pere-
omere. No eyes. Antannae obscurely present from ventral
side. Pereon of 7 pereomeres is longer than width, widest
at 3rd pereomere and is smoothly tapering anteriorly and
posteriorly. Mid-ventral tubercle projection present on
each pereomere. Pereon with 7 pairs of pereopods. Well
defined pereomere margins from dorsal view (Figure 11).

Pleon of 6 pleomeres is longer than width, widest at 1st
pleomere and is smoothly tapering posteriorly. No mid-
ventral projections on pleomeres. Obscure oval pleopod-
like projections from the posterior corners of 1st to 5th
pleomeres. Sixth pleomere has bilobate digitate projec-
tion which also has an appearance of double emarginated
fish tail.

3.4 Description of immature female (7 specimens)

Maximal length excluding uropod 7.31 — 11.31 mm
(mean: 9.33 mm), pereonal length 4.53 — 6.83 mm (mean:
5.70 mm), pereon maximal width 3.64 — 7.02 mm (mean:
5.61 mm), pleonal length 2.32 — 4.05 mm (mean: 3.17
mm), pleonal maximal width 1.16 — 2.16 mm (mean: 1.66
mm). Body outline sub-oval.

%\ s
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Head bilobed, sub-heart shaped, wider than length and
slightly extended beyond the first pereomere. Frontal
lamina slightly extending beyond both sides of the head
and medial part visible in the dorsal view. No visible eyes,
antennae and barbula.

Pereon of seven pereomeres is slightly broader than
length (generally narrower than mature female). Pereon
is broadest across 4th pereomere, tapering smoothly be-
fore and behind. All pereomeres distinguishably separat-
ed via margin, only the 6th and 7th pereomeres have
prominent, spicate and triangularly falcate mid-dorsal
projections making it distinguishable among pereomeres,
mid-dorsal projection of the last or 7th pereomere has a
more falcating appearance and more defined than the
other. Dorsolateral bosses present at pereomeres 1st —
4th while tergal projections obscurely present. Each
pereomere has pair of pereopods, 7 pairs of pereopods in
total. All pereopods similar in structure (Figure 2E) except
differences in size, increases posteriorly.

Pleon of six pleomeres is longer than width, pleon is
broadest at 1st pleomere (Figure 2A), and first five pleo-
meres have lateral plates and biramous slender pleopods
of similar structures with tuberculiform projections on
ventral surface (Figure 2C). Smaller immature female par-
asites (Figure 2G) have pleopods with slightly digitate
tuberculiform projections. Last pleomere is small, bi-
lobed, no lateral plates and has uniramous uropod with
similar structure with lateral plates (Figure 2D). In total,
the parasite has 12 pleonal appendages that are 32 in
total rami.

FIGURE 2 Whole and body parts
of representative immature fe-
males Allokepon monodi (speci-
men 1, A-E; specimen 2, F-G). A,
dorsal view; B, ventral view; C,
5th left pleopod (ventral view);
D, uropod; E, 2nd left pereopod;
F, dorsal view; G, ventral view.
Scale: 1.50 mm for A, B, F and G;
0.60 mm for C to E.
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In Hainan, China, female A. monodi has been found to
infect Thalamita spp., P. pelgicus and P. tritubercualtus.
Moreover, Thalamita spp. has also been parasitized by
male A. monodi (Duan et al. 2008). The first record of
female A. monodi infecting Stenorhynchus seticornis in
Senegal was reported by Bourdon (1967) and was first
named Portunicepon monodi, but was later transferred to
the genus Allokepon (Duan et al. 2008). In this study A.
monodi were retrieved from the branchial chambers of
crabs but study in China by Duan et al. (2008) did not
mention its site of infection. Slightly bigger parasitic spec-
imens were obtained in this study. However, major mor-
phological features of both male and female parasites
conformed very well with those recorded in China (Duan
et al. 2008).

FIGURE 3 Digital photographs of Portunus pelagicus (A — B)
infected with Allokepon monodi (C—1J). A, whole specimen of
infected crab showing the swollen portion of the carapace
(with arrow); B, infected crab with carapace removed, show-
ing the parasitic isopod in the branchial chamber; C, dorsal
view of mature female; D, ventral view of mature female; E,
ventral view of male; F, dorsal view of male; G, dorsal view of
immature female (larger specimen); H, ventral view of imma-
ture female (larger specimen); /, dorsal view of immature
female (smaller specimen); and J, ventral view of immature
female (smaller specimen).

4 | DISCUSSION

An et al. (2015) has reviewed four species of the genus
Allokepon including A. hendersoni, A. longicauda, A.
monodi and A. sinensis. The present materials from the
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Philippines (Figure 3) have morphologically conformed to
A. monodi based on the descriptions and illustrations of
Duan et al. (2008). This study reports the third record of
female A. monodi infecting crab species and second rec-
ord of the male parasite. Moreover, this is the first record
of P. pelagicus hosting male A. monodi and the Philip-
pines as a new locality of the parasite. Hosts exhibited
carapace bulging on either left or right side. Swellings of
both left and right sides were also manifested. Hosts were
either parasitized by female A. monodi only or by both
male and female but none with solely by male.

The number of parasite infected the crab (up to two para-
sites per crab) and the percentage of infected P. pelagicus
is relatively low (prevalence of 3.42%). Low prevalence of
bopyrid infestation was also reported in other crustacean
group (e.g. shrimp, <5%; Bower 2006). A further example
may include infestation of Epipenaeon ingens in Penaeus
semisulcatus with 0.2 — 0.7% prevalence which has been
reported in the Philippines (Palisoc 1987). Slightly higher
prevalence of infection (8.6%) by E. latifrons in Fen-
neropenaeus indicus was also reported in the Philippines
(Eduardo 2017). These data fit with that of the prevalence
of infection in January and March 2015 of this study with
10.34% and 8.33% prevalence respectively. Nonetheless,
higher percentages of infection were also reported; E.
japonicus (up to 70%) in Japanese red prawn (Penaeopsis
akayebi; Sinderman 1990), E. ingens (25%) in tiger prawn
(P. semisulcatis) of Australia (Somers and Kirkwood 1991).
Moreover, the slightly higher prevalence of infection of
female host (3.54%; c.f. 3.35% for males) was not surpris-
ing as the female hosts are common than male (Danforth
1963; Jay 1989). This has led to considerable speculation
on the effect of bopyrid parasite on its hosts because
some bopyrid parasitic infestation affect reproductive
capability of hosts that it may be reduced or may cause
complete parasitic castration of their hosts, either gonad
of female hosts do not mature or parasitized males are
feminized (Van Wyk 1982; O’Brien and Van Wyk 1985;
William and Boyko 2012). Therefore, it could lead to mis-
identification of the true sex of host and may favour high-
er prevalence to female hosts. It is recommended that
further studies should employ molecular tools to identify
the parasite. In addition, the infection distribution in the
whole Philippines should also be explored.
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