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An unusual habitat for hermit crab-associated alpheid shrimp
Aretopsis amabilis De Man, 1910 (Crustacea: Decapoda: Alpheidae):
a possible evidence of socially monogamous species?
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ABSTRACT. A heterosexual pair of hermit crab-
associated alpheid shrimp Aretopsis amabilis De Man,
1910 was found inside the empty shell of burrowing
spatangid sea urchin of the genus Platybrissus. The
finding and ecology as well as possibility of social
monogamy in this shrimp species are discussed.

PE3IOME. Pa3nomojas mapa KpeBeTOK-aibhen
Aretopsis amabilis De Man, 1910 — Bupma, 00bIYHO
ACCOITUMPOBAHHOTO C PaKaMH-OTIICTbHUKAMH, HalIe-
Ha JKUBYIICH BHYTPH IYCTOTO IMAHIMPS 3apBIBAIONIC-
ToCsi MOPCKOTO eKa-CllaTaHTUABl pona Platybrissus.
Oco0eHHOCTH HAaXOJKH, DKOJIOTUHM W BO3MOKHOM CO-
[IHATFHOW MOHOTAMHUH Y 3TOTO BUAA KPEBETOK 00CYX-
Jarocs B TAHHOM CTaThe.

Introduction

Alpheid shrimp Aretopsis amabilis De Man, 1910
(Crustacea: Decapoda: Alpheidae) is well known
throughout tropical shallow waters of Indo-West Pacif-
ic as an obligate symbiotic species living inside the
gastropod shell occupied by large diogenid hermit crabs
of the genera Dardanus Paulson, 1875 and Aniculus
Dana, 1952 (Crustacea: Decapoda: Diogenidae) [De
Man, 1910; Ramadan, 1936; Miyake & Miya, 1966;
Bruce, 1969; Banner & Banner, 1979; Nomura, 1986;
Chace, 1988; Williams & McDermott, 2004; Marin,
2010]. The species is usually found in a male-female
pair per a host [Bruce, 1969; Vannini et al., 1993;
Marin, 2010; pers. observ.] sharing and possibly being
in competition for the lumen of the shell with other
specialized symbiotic crustaceans, such as copepods of
the genera Paraidya Huys, 2009 (Crustacea: Copepo-
da: Harpacticoida: Tisbidae), Porcellidium Claus, 1860

(Crustacea: Copepoda: Harpacticoida: Porcellididae)
and Sunaristes Hesse, 1867 (Crustacea: Copepoda:
Harpacticoida: Canuellidae), mysid Heteromysis (Gna-
thomysis) harpax (Hilgendorf, 1878) (Crustacea: My-
sidacea: Mysidae), amphipods of the genus Gitanop-
sis Sars, 1892 (Crustacea: Amphipoda: Amphilochi-
dae) and other species [e.g. Vannini et al., 1993;
Bacescu & Bruce, 1980; review in Williams & Mec-
Dermott, 2004]. Most of known specialized hermit
crab-associated species have never been observed out-
side of their hosts.

During the sampling in Nhatrang Bay in April 2013,
as a part of long-term studying diversity of marine
fauna [see Marin, 2005, 2007, 2009, 2012; Marin et
al., 2005; Anker et al., 2006; Anker & Marin, 2006;
Marin & Chan, 2006; Marin & Savinkin, 2007; Marin
& Spiridonov, 2007], a pair of mature specimens of
Aretopsis amabilis was found inside the empty shell
of burrowing spatangid sea urchin. This is the first
record of this highly specialized symbiotic shrimp
species found outside its natural host keeping a male-
female pair and this finding can probably satisfy that
this species is socially monogamous. Peculiarities of
ecology of Aretopsis amabilis and remarks on known
cases of social monogamy in caridean shrimps are
discussed below.

Material and methods

The echinoid shell of the genus Platybrissus Grube,
1866 (Echinodermata: Echinoidea: Irregularia: Spa-
tangidea: Eurypatagidae) was collected from muddy
sand at the depth of 15 m near Nok Island (Hon Nok),
situated close to the eastern cape of Tre Island, Nha-
trang Bay, South Vietnam at April 2013. The shell was
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found freely laying on bottom partly covered by silt; no
large hermit crabs were recorded around the shell. Af-
ter getting the shell into laboratory and cleaning for
further identification two shrimp specimens were
washed out from the inner space of the shell and fixed
in 40% solution of ethanol. After careful examination
in the laboratory they were identified as highly special-
ized hermit crab — associated alpheid shrimps Aretop-
sis amabilis De Man, 1910 (Crustacea: Decapoda: Al-
pheidae). Carapace length (cl, in mm) and total body
length (tl., in mm) are used as a standard measurement
of size. The material is deposited in Laboratory of
Ecology and Morphology of Marine Invertebrates of
A.N. Severtzov Institute of Ecology and Evolution
(LEMMI).

Taxonomy

Order Decapoda Latreille, 1802
Suborder Natantia Boas, 1880
Family Alpheidae Rafinesque, 1815
Genus Aretopsis De Man, 1910

Aretopsis amabilis De Man, 1910

Aretopsis amabilis De Man, 1910: 311 (type locality: Pulau
Kaniungan-Ketjil, Borneo); 1911:171, pl. 4: figure 14.

Aretopsis aegyptiaca Ramadan, 1936: 16, pls. 1, 2: figures 9—
17 (type locality: Hurghada, Egypt, Red Sea).

MATERIAL EXAMINED: 1 ovigerous ¢, ¢l 8.0 mm, tbl 21.0
mm; 1 I, ¢l 5.8 mm, tbl. 17.0 mm, LEMMI, Pacific Ocean, South
China Sea, Vietnam, Nhatrang Bay, eastern cape of Tre Island,
Nok Island (Hon Nok), 15 m depth, muddy sand, inside echinoid
shell of the genus Platybrissus. Collected by O. Bratova, 12 April
2013.

ECOLOGICAL REMARKS: The examined shrimps
represent a heterosexual pair consisting of large oviger-
ous female and large mature male. Aretopsis amabilis
has been exclusively recorded inside gastropod shells
occupied by large diogenid hermit crabs of the genus
Dardanus, such as Dardanus megistos (Herbst, 1804),
D. sanguinolentus (Quoy et Gaimard, 1824) and D.
lagopodes (Forskal, 1775), and a species of the genus
Aniculus [e.g. Bruce, 1969; Banner & Banner, 1968,
1979]. The species was reported from same locality
before as a symbiont of shallow-water large hermit
crabs Dardanus cf. lagopodes (Forskal, 1775) (Crusta-
cea: Decapoda: Diogenidae) [Marin, 2010].

DISTRIBUTION: Known from the Red Sea, Mada-
gascar, Seychelles and Maldives, Indonesia, Vietnam,
Philippines, Japan, Australia and Marshall Islands [Ra-
madan, 1936; Miyake & Miya, 1966; Banner & Ban-
ner, 1968, 1979; Bruce, 1969, 1984; Nomura, 1986;
Chace, 1988].

Discussion

The present record is interesting as highly special-
ized symbiotic species has been found outside its natu-
ral host keeping a male-female pair. Such a case sug-
gests several scenarios: 1) shrimps occupied the dead
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sea urchin shell (non-specific host) settling primary
from plankton and forming breeding heterosexual pair;
2) shrimps were associated with the recorded “natural
host” (hermit crab) until the latter had dead and than
migrated (keeping a pair) to the nearest suitable refuge
(the empty shell of sea urchin). The second hypothesis
seems to be more realistic as this shrimp species has
been usually reported as highly adapted symbiont hav-
ing specific morphology and feeding of faeces of its
host [e.g. Vannini et al., 1993]. They were never col-
lected outside of the natural hosts. Thus, attraction of
larvae, settlement and further survival on non-specific
substratum is doubtfullness event. Having summarized
information presented above it is possible to suggest
that the shrimps abandoned the host, probably, caused
by the death of host hermit crab and further absence of
food (crab faeces), and later found nearest refuge where
they have survived feeding on detritus till the collec-
tion. Hermit crabs have never been recorded using
shells of dead spatangid sea urchins because the latter
are very fragile. The case that shrimps have kept the
pair outside of the host showing that the species is
socially monogamous and the mechanism of keeping
paired distribution is not exclusively based on an ex-
pulsion of the same sex individuals from the host known
for other symbiotic shrimp species [e.g. Marin, 2006;
unpublished; Toth & Bauer, 2008; Wong & Michiels,
2011]. It is also showing that symbiotic shrimps can
recognize the specific partner and try to keep a pair
staying near outside of the natural host even during the
migrations.

Social monogamy is relatively rare in the animal
kingdom and varies greatly across different groups;
over 90% of avian species and only 3% of mammalian
species are socially monogamous, although up to 15%
of species are monogamous in primate species [e.g.
Reichard, 2002]. Social monogamy has also been ob-
served in reptiles, fish, insects and caridean shrimps.
Known socially monogamous alpheids shrimp species
belong to genera Alpheus Fabricius, 1798, Betaeus
Dana, 1852 and Betaeopsis Yaldwin, 1971 [Rahman et
al., 2003; Dabbagh et al., 2012; Anker & Baeza, 2012].
Several alpheid species belonging to the genus Synal-
pheus Spence Bate, 1888 are the only non-insect ar-
thropods known to be eusocial [Dufty, 1996; Duffy &
Macdonald, 1999; Didderen et al., 2006].
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Fig. 1. a— empty shell of sea urchins (the length of shell is about 120 mm); shrimps Aretopsis amabilis (b) mature male (cl. 5.8 mm,
tbl. 17.0 mm) and (c) ovigerous female (cl. 8.0 mm, tbl. 21.0 mm) (coloration of fixed animals).

Puc. 1. a — mycroif maHups MopcKoro exa (mmuHa 120 MM); kpeBeTkH Aretopsis amabilis (b) monoBo3pemnslii camen (cl. 5,8 M, tbl.
17,0 mm) u (c) monmoBo3zpenas camka (cl. 8,0 mm, tbl. 21,0 Mmm) (okpacka GUKCHPOBAHHBIX KHBOTHBIX).
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