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Abstract

This is the first recording on the genus Nikoides Paulson, 1875 in the Mediterranean Sea, with remarks on taxonomy and ecology.
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Introduction

The introduction of tropical species into the Mediter-
ranean Sea has been ongoing since the opening of the Suez
Canal in 1869. This Lessepsian migration, a term coined in
memory of the French engineer Ferdinand De-Lesseps (Por,
1971), does not show any sign of abating. More than 430
marine alien species have been recorded along the coasts of
Israel (Katsanevakis et al., 2013). These newly established
species can have an enormous impact on ecosystem func-
tioning, especially through competition with native species,
which can lead to physical habitat alterations and influence
the food provision (Katsanevakis et al., 2014; Spanier &
Galil, 1991; Ruiz et al., 1997, Galil, 2011).

Within the Crustacea, the decapod species are the
most successful taxonomic group. More than 70 species
have been recorded in the Eastern Mediterranean Sea,
most of them introduced through the Suez Canal. At least
33 Lessepsian decapods are known along the coasts of
Israel (Galil & Shlagman, 2011), with new records added
constantly. Out of the known Lessepsian decapods nine
species are shrimps which belong to the infraorder Cari-
dea (Galil & Shlagman 2011; Galil & Mendelson 2013;
Karhan et al., 2013; Rothman et al., 2013).

The family Processidae, with currently 6 known gen-
era and 69 species (De Grave & Fransen, 2011; De Grave
& Felder, 2012; Hendrickx, 2012; Ayon-Parente et al.,
2012; Komai & Fujita, 2014), has only one known ge-
nus in the Mediterranean Sea- Processa Leach, 1815, and
three known species along the coasts of Israel (d’Udekem
d’Acoz, 1999; Galil & Shlagman, 2011).

Here we report the occurrence of the first Indo-Pa-
cific representative of the family Processidae: Nikoides
sibogae De Man, 1918 in the Mediterranean Sea.
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Materials and Methods

During 2012 a scientific survey was conducted along
the Mediterranean coast of Israel (Fig. 1), by four nocturnal
trawling cruises: Nizzanim, coast of Israel: (31°44.270N
34°32.630E-31°47.573N 34°34.768E), depth 32 m, sand-
mud bottom, 24 June 2012, 1 ovigerous female (ovf),
pocl 12.0 mm (TAU AR 29080); Nizzanim, coast of Is-
rael: (31°47.520N 34°34.663E-31°44.209N 34°32.637E),
depth 32 m, sand-mud bottom, 27 June 2012, 1 m and
1 ovf, pocl 13.1-13.8 mm (TAU AR 29223); Haifa bay,
coast of Israel: (32°52.440N 34°57.800E-32°51.280N
35°00.200E), depth 24 m, sand bottom, 07 November
2012, 1 ovf, pocl 10.0 mm (TAU AR 29111); Haifa bay,
coast of Israel: (32°53N 34°58E-32°54N 35°00E), depth
32 m, sand bottom, 18 November 2012, 2 m, 9 f, 12 ovf
and 1 unknown, pocl 8.3-12.9 mm (TAU AR 29116,
OUMNH.ZC.2014-01-022).

Average egg size of the 15 ovf specimens is 0.45 mm
in diameter.

The specimens are deposited in the Steinhardt Mu-
seum of Natural History and National Research Center,
Tel Aviv University, Israel (TAU) and in the Oxford Uni-
versity Museum of Natural History, United Kingdom
(OUMNH.ZC).

In a few specimens several pereiopods and pleopods
are missing, but they are otherwise in good condition and
their identity can be unequivocally asserted. One speci-
men lacks its second pleopods, making its sex unknown.

Size was expressed as post-orbital carapace length
(pocl), measured as the distance from the posterior or-
bital edge to the mid-dorsal posterior border of carapace,
with a digital caliper to the nearest 0.1 mm.
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Fig.1I: Collection sites. 1. Haifa Bay, Israel; 2. Nizzanim, [srael.

Fig. 2. Nikoides sibogae De Man, 1918, Haifa Bay, Israel.
Colors faded following preservation in ethanol. Photographed
by Rittner O.
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Results
Nikoides sibogae De Man, 1918 (Fig. 2, Fig. 3A-J)

The diagnosis of the Israeli specimens is as follows:
Rostrum long, laterally compressed, apex bifid. Antennular
peduncle with stylocerite truncate. Outer spine of scaphocer-
ite small, not reaching level of distal margin of blade. Perei-
opods slender and long, propodus of fifth pereiopod with
small terminal spine. Ischium of third and fourth pereiopods
with two spines. Merus of third pereiopod with four spines.
Fifth abdominal somite with posteriorly pointed pleuron.
Sixth abdominal somite with posterolateral lobe bidentate.
Telson with 2 pairs of dorsolateral teeth. This corresponds
closely to the diagnosis in Hayashi (1975) for the species,
and also distinguishes the species from the only other At-
lantic species of the genus, the Western Atlantic Nikoides
schmitti (see Almeida & Bezerra, 2011).

Nikoides sibogae (Fig. 2) can be easily distinguished
from all other Mediterranean and indeed East Atlantic
Processidae, as the species harbours an exopod on the
first pair of pereiopods (Fig. 3C), which distinguishes it
from the genus Processa.

Discussion

The current study records the genus Nikoides in the Med-
iterranean Sea. Like most of the other species in the family,
Nikoides sibogae is a nocturnal shrimp common on soft-bot-
tom and sea-grass meadows (Hayashi, 1975; Noél, 1986).
However, little is known about its ecology and life-cycle.

Fig. 3: Nikoides sibogae De Man, 1918 (OUMNH.ZC.2014-01-
022), ovigerous, pocl 10.7 mm, Haifa Bay (Israel): A- carapace,
frontal margin; B- posterior pleonites; C- first pereiopod; D- first
pereiopod, chela; E- scaphocerite; F- same, distal; G- stylocerite;
H- telson, distal margin; I- fifth pereiopod, propodus and dactylus;
J- same, detail of propodal-dactylar joint. Scale bars indicate Imm.
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N. sibogae has been recorded from Papua New Guinea, Ja-
pan, Vietnam, Zanzibar, Seychelles, Bikini Atoll, Marshall
Islands, Indonesia, Persian Gulf, Singapore (Hayashi, 1975;
Noél, 1986; Manning & Chace, 1971; De Grave & Ashelby,
2011). Although it is a widespread species in the Indo-Pa-
cific there are no records of this species from the Red Sea.

The majority of the studied specimens are females,
of which more than half were found with fertilized eggs,
thus indicating a well-established population in the area.
Environmental conditions such as temperature and larval
food supply are well-known factors in the regulation of
decapod crustacean reproduction (Bauer, 2004). The sea
surface temperature (SST) range in the native habitat of
N. sibogae, in the Indo-Pacific Ocean, is between 28-30°C
(Webster et al., 1996), while in the Levant Basin it can
reach as low as 16°C in winter and as high as 30°C in sum-
mer (Shenkar & Loya, 2008). During the months in which
this survey was conducted SST averaged 22.5°C (£3.4) in
June and 24.9°C (£1.0) in November (data taken from the
Department of Marine Geology and Coastal Processes, Is-
rael Oceanographic and Limnological Research).

During the current study we were unable to deter-
minate the annual reproduction cycle as specimens were
sampled only during the transitional seasons. The ability
of introduced species to alter their reproductive period is
a crucial factor in determining their success in the intro-
duced area (Shenkar & Loya, 2008). Acquiring addition-
al data on the reproductive cycle of N. sibogae is vital in
order to understand its potential to establish and expand
its distribution in the Mediterranean Sea in the future.

Whether N. sibogae has been introduced to the Medi-
terranean by human-mediated transport (e.g., barge hulls
and/or ballast water), or aquarium shops, remains un-
known. Combining genetic data with field observations
may contribute to our understanding of the introduction
route of N. sibogae.

Introduced caridean shrimp may become food for fish
(Reaka-Kudla, 2000), introduce bacteria and other parasite
microorganisms and alter native populations through com-
petitive displacement (Bauer, 2004; Galil, 2007).

In view of the ongoing increase of introduced decapods
in the Eastern Mediterranean (Galil & Mendelson, 2013;
Karhan et al., 2013; Rothman et al,, 2013), it is crucial to
increase the body of knowledge regarding the infraorder
Caridea, which is able to inhabit a wide range of habitats
worldwide and successfully invade new environments.
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