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Abstract

A new species of sponge-associated pontoniine shrimp from the northeastern Red Sea is described and illustrated. The
new species is closely related to Periclimenaeus rhodope, but can be easily distinguished from the latter by the dense
spinulation of the second pereiopod chelae. The new speciesis placed in the Periclimenaeus robustus species group, on
account of the presence of the anterodorsal median lobe on the first abdominal segment. The new speciesisthe first rep-
resentative of the genus reported from a discrete Red Sea locality.
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I ntroduction

The mgjority of species of the genus Periclimenaeus are known as obligatory commensals of sponges or ascidians
(Bruce, 2006a). Recent studies of sponges have revealed the presence of previously unreported small and incon-
spicuous, often highly cryptic, representatives of this genus (Bruce, 2006a,b; Marin, 2007; Duris et al., 2009a,b).
Periclimenaeus is the second most species-rich genus in the palaemonid subfamily Pontoniinae (De Grave et al.,
2009), with almost 60 species occurring in the Indo-West Pacific Area (Duri$et al., 2009b). However, the Red Sea
remains aimost unexplored for Pontoniinae, and there appears to be only one species recorded: Periclimenaeus
nobilii Bruce, 1974, with ‘Red Sea’, asitstype locality, without further specifics (Bruce, 1974). Some other species
have been described from older collections from Djibouti: P. arabicus (Calman, 1939), P. djiboutensis Bruce, 1970,
P. hecate (Nobili, 1904) and P. rhodope (Nobili, 1904), but it is not clear if they are part of the Red Sea fauna or
occur in the Gulf of Aden. None of the above species except for P. djiboutensis are listed by Bruce & Svoboda
(1983) as part of the Red Sea pontoniine shrimp fauna. The inclusion of P. djiboutensis is based on the record by
Fishelson (1974: 188), who referred to this taxon as ‘ recently described by Bruce (1969)’. However, thisis arefer-
ence to a paper in which only Periclimenes species are described, and as Fishelson’s study is on the fauna inhabit-
ing crinoids (which do not act as a host for Periclimenaeus species), this record is dubious. For the time being,
there are no confirmed records and the inclusion of this record in Bruce & Svoboda (1983) and De Grave (2001) is
considered an error.

A series of specimens of an unknown sponge-associated Periclimenaeus species were collected during a sur-
vey of pontoniine shrimps at Agaba on the Jordanian coast of the Gulf of Aqgaba, northeastern Red Sea. The new
speciesis described and illustrated here.

The following abbreviations are used: # xx Ag09, collection number, Agaba 2009; CL, postorbital carapace
length; (i)—(iv), sample numbers in the material examined listing; MSS, Marine Science Station, Aqaba, Jordan;
OUMNH-ZC, Oxford University Museum of Natura History, Oxford, England); RMNH, Nationaal Natuurhisto-
risch Museum — Naturalis (previously Rijksmuseum van Natuurlijke Historie), Leiden, the Netherlands; TL, total
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length of the body (from the tip or rostrum to the posterior end of the telson); UO, University of Ostrava, Czech
Republic.

Systematics

Family Palaemonidae Rafinesque, 1815
Subfamily Pontoniinae Kingsley, 1878
Genus Periclimenaeus Borradaile, 1915

Periclimenaeus echinimanus sp. nov.
(Figs 1-6)

Type material. Marine Science Station area, Agaba, Gulf of Agaba, Jordan, scuba, sandy sublittoral with patch
reefs, coll. Z. Duri$ & 1. Horké (i) 1 female paratype CL 1.4 mm, MSS, coll. # Ag09-6F, 11 Jun. 2009, from dead
coral, 8.7 m.—(ii) 4 spms paratypes, RMNH D.53449 (3 males CL 1.2-1.5 mm; 1 female CL 1.7 mm), coll. #
Ag09-69, 2 June 2009, from grey keratose sponge about 3 cm thick, with numerous small oscula, overgrowing
stone, 6 m.—(iii) 3 spms paratypes OUMNH-ZC.2011-02-060 (2 ovigerous females CL 2.4 and 2.7 mm; 1 female
CL 2.4 mm), coll. # Aq09-73A, 2 June 2009, from keratose sponge growing between branches of dead part of Sty-
lophora coral, 8 m.—(iv) 1 subadult male paratype CL 1.6 mm, OUMNH-ZC.2011-02-061, coll. # Aq09-87I, 4
July 2009, from dead coral, 24 m.—(v) 6 spms (1 male holotype CL 2.2 mm, RMNH D.53450; 1 ovigerous
female allotype CL 2.2 mm, RMNH D.53451, dissected; 4 juveniles paratypes CL 0.8-1.6 mm, RMNH D.53452),
coll. # Aq09-101E, 6 July 2009, from sponge growing inside dead part of Pocillopora coral, 89 m.

Two remaining specimens (in addition to iii), damaged, are deposited in authors (ZD, IH) laboratory, UO.

Diagnosis. Rostral dentition 5-9/0-2, most frequently 7—8/1; supraorbital tooth present; antennal spine sub-
marginal; scaphocerite with distolateral spine overreaching lamina; first pereiopod fingers narrowly spatulate and
about one third of chelalength, carpus longer than chela; second pereiopods with fingers shorter than palm, palms
covered with erect slender spines on margins and medial surface, dorsal carpus and ventral merus and ischium
spinose, fingers with cutting edges simple, dactylus of major chelawith low plunger; ambulatory dactyli biunguic-
ulate, ventral margins of corpus and unguis concave, with series of 4-5 denticles; first abdominal segment with
anterior dorsomedian lobe; tel son without posterior median process.

Description of male holotype. Small sized pontoniine shrimp of subcylindrical form (Fig. 1).

Rostrum (Fig. 2A) straight, slightly turned downwards, about 0.7 of CL, height equa throughout, almost
reaching end of antennular peduncle, with 9 acute dorsal teeth and two subterminal ventral teeth, ventral lamina
straight, upturned distally.

Carapace (Figs 1, 2B) smooth, without epigastric or hepatic spines; supraorbita tooth strong, conical; antennal
spine well developed, distinctly submarginal, placed at level of inferior orbital angle; inferior orbital angle not pro-
duced but distinct, anterolateral margin of branchiostegite strongly produced, rounded.

Abdomen glabrous, first segment tergite with shallow but distinct anterior median lobe (Fig. 2C); pleura
rounded, fourth and fifth posteriorly produced, rounded, sixth segment dorsal length subequal to fifth, posterolat-
eral and posteroventral angles subacute (malformation on left side — Fig. 2D).

Telson (Fig. 2D) about 0.7 of CL, 2.3 times sixth segment dorsal Iength, 1.8 times longer than anterior width;
lateral margins feebly convex, posteriorly convergent; dorsal telson spines about 0.2 of telson length, at 0.14 and
0.5 of telson length; posterior margin broadly convex without median process, lateral posterior spines small, about
0.4 of dorsal spines, intermediate spines well developed, slender, about 0.3 of telson length and 1.5 times dorsal
spine length, submedian spines slender, about 0.7 of intermediate spine length, setulose.

Eyes (Fig. 2B) with corneal diameter about 0.2 of CL, corneal length about half of diameter; eye without visi-
ble accessory pigmented spot; stalk short, medial length subequal to corneal diameter.

Antennule (Fig. 2B) of usual form for the genus; basal peduncular segment about 2.5 times as long as central
width, stylocerite broad, laterally rounded, distolateral margin slightly concave, proximally broadly rounded, and
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reaching distal end of second segment, medial margin with minute ventromedial tooth at about 0.5 of segment
length; intermediate segment short, about 0.15 of proximal segment length, distinctly wider than long; distal seg-
ment 1.5 times longer than preceding, length slightly greater than width; upper flagellum biramous; 4-5 proximal
segments fused, short ramus with 3 segments, 8 groups of long aesthetascs; longer ramus slender, with about 15
segments, lower flagellum similar, slender, with about 15 segments.
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FIGURE 1. Periclimenaeus echinimanus sp. nov., male holotype, total view, lateral.

Antenna (Fig. 2E) of normal form; basicerite short, laterally and dorsally unarmed; carpocerite subcylindrical,
reaching about 0.7 of scaphocerite length; scaphocerite about twice longer than broad, greatest width distally, ante-
rior margin rounded, lateral margin slightly concave, amost straight, with well developed strong distal tooth far
overreaching distal margin of lamella.

Thoracic sternites narrow and without special structures.

First pereiopods (Fig. 3A) slender, overreaching carpocerite by distal half of merus; chelawith palm subcylin-
drical, about 4 times longer than deep, fingers about half of palm length, narrowly spatulate to acute tip, dactylus
somewhat distally hooked, overreaching straight tip of fixed finger; carpus 1.6 times chela length, slender, about 7
times longer than distal width, tapering proximally; merus about subequal to and slightly stouter than carpus;
ischium about 0. 5 of merus length, stout; basis and coxa ventrally unarmed, coxa with high dorsal 1obe over artic-
ulation with basis.

Major second pereiopod (Fig. 3C,D) well developed, chela about 2.5 times CL, palm 2.3 times longer than
maximal depth, slightly swollen proximally, oval in section, covered with erect slender spiniform denticles (Fig.
3D — detail) dorsally, ventrally, and on upper (medial) surface, latter somewhat areolate proximally by rows of
spinules; outer surface with scattered low tubercles; fingers (Fig. 3D) about 0.4 of palm length, sparsely setose;
dactyl 2.5 times longer than maximal depth, dorsal margin broadly convex, strongly curved distally, with several
spiniform denticles proximally on medial surface; tip of dactylus hooked, cutting edge with low elongate molar
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process in midlength, distal cutting edge concave, entire; fixed finger shorter than dactylus, tapering distally (tip
broken in holotype), with fossa proximally and triangular, anteriorly directed lobe proximomedially on cutting
edge; carpus about one-third of palm length, narrow proximally and expanded distally, with several sharp tubercles
dorsally; merus about 0.4 of palm length, robust, twice as long as central depth, tuberculate ventrally, with pro-
duced rounded distal lobe on ventrolateral margin; ischium 0.6 of meral length, twice aslong as distal depth, taper-
ing proximally, with ventral denticles; basis and coxa short, without special features.

FIGURE 2. Periclimenaeus echinimanus sp. nov., male holotype. A, rostrum, lateral. B, anterior carapace and appendages,
dorsal. C, first abdominal segment, dorsal. D, sixth abdominal segment, telson and uropod, dorsal. E, left antenna, ventral. F,
endopod of first pleopod. G, second pleopod, appendices interna and masculina.

Minor second pereiopod (Fig. 3F,G) chela of ‘shearing’ type, length about 1.5 times CL, with palm (Fig. 3F)
spinulose dorsally, ventrally, and on mesia surface, latter areolate proximally by rows of spinules; palm oval in
section, 1.5 times longer than central depth, ventral margin convex, outer surface scarcely tuberculate; fingers
about 0.7 of palm length, dactylus compressed, about 3.3 times longer than maximal depth, dorsal margin broadly
convex, tip broken (hooked in other specimens examined), cutting edge simple; fixed finger basal width 1.5 times
dactylus width, straight, tapering distally, tip broken (upturned, subacute in other specimens examined), cutting
edge proximally grooved, with inner cutting lamina; carpus about 0.5 of palm length, stout, distally excavate, distal
depth somewhat less than carpus length, dorsal surface with group of sharp denticles, ventral margin simple; merus
stout, slightly longer than carpus length or half of palm length, almost twice as long as central depth, with produced
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rounded distal 1obe on ventrolateral margin, ventrally tuberculate; ischium about 0.7 of merus length, ventral mar-
gin tuberculate; basis and coxa short, without specia features.

Ambulatory pereiopods moderately robust; third pereiopod (Fig. 4A) with dactylus (Fig. 4B) 0.25 of propodus
length, biunguiculate; unguis distinctly demarcated, 3 times longer than basal width, slightly curved, with 5 sharp
ventral denticles, corpus compressed, about 2.2 times longer than deep basally, dorsal margin broadly convex, ven-
tral margin concave, with 5 sharp, widely separated denticles and larger acute distal accessory tooth reaching to
about 0.2 of unguis, accessory tooth slightly divergent from unguis; propodus about 0.6 of CL, 5.5 times longer
than rather uniform width, distoventral angle armed with pair of stout spines, about 0.5 of dorsal corpus length, 10
single (one paired) spines regularly spaced along whole ventral margin; carpus as stout as propodus, tapering prox-
imally, 0.6 of propodus length and 3.5 times longer than distal width, unarmed; merus subequal to propodus length,
stouter, about 3 times longer than uniform width, ventral margin with series of widely set tubercles; ischium 0.4 of
propod length, width subequal to merus width, tapering proximally, ventrally tuberculate; basis and coxa short,
without special features.

FIGURE 3. Periclimenaeus echinimanus sp. nov., male holotype. A, first pereiopod. B, same, chela. C, major second pereio-
pod, chela and carpus, medial. D, same, distal palm and fingers, medial. E, same, carpus to basis, lateral. F, minor second
pereiopod, medial. G same, distal palm and fingers, media. Scale bars: 1 mm.
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FIGURE 4. Periclimenaeus echinimanus sp. nov., male holotype. A, third pereiopod, lateral. B, same, dactylus and distal
propodus, medial. C, fourth pereiopod, lateral. D, same, dactylus and distal propodus, lateral. E, fifth pereiopod, medial. F,
same, dactylus and distal propodus, medial.

Fourth pereiopod (Fig. 4C,D) similar and subequal to third pereiopod, but segments slightly more slender, dac-
tylar corpus with 4 ventral tubercles, more feebly developed, propodal spinulation reduced to 8 spines in addition
to distoventral pair, merus ventrally tubercul ate, ischium smooth.

Fifth pereiopod (Fig. 4E,F) with segments slender in comparison to preceding legs (propodus and merus width
about 0.6 of those of third pereiopod), dactylus less curved, almost straight, with unguine and corpus ventral denti-
cles (4 on each) low but distinct, propodus lacking ventral spination except distoventral pair and single subdistal
spine, merus with group of about 3 tubercles distally on ventral margin, ischium smooth.

First male pleopod with endopod (Fig. 2F) 3.4 times longer than wide, medial margin straight, with 6 short
slender spinules and one longer simple subterminal seta, apex and distolateral margin with 5 setul ose setae, lateral
margin with single short submarginal spinule at 0.4 of endopod length.

Second male pleopod with endopod bearing appendices (Fig. 2G) at 0.3 of medial margin length, appendix
interna far exceeding corpus of appendix masculina, with few distomedial cincinnuli, corpus of appendix mascu-
lina short, about 0.4 of appendix masculina length, 3 times longer than width, with long stout setulose terminal
spiniform seta, about 4 times corpus length.

Uropods (Fig. 2D) with protopodite posterolaterally unarmed; rami subequal to telson length; exopod about 2
times longer than broad, lateral margin convex, unarmed, feebly setose, with acute triangular tooth distally and
adjacent feebly curved spine about twice as long as tooth; endopod ovate, 2.2 times longer than broad.

Mouthparts (Fig. 5) (allotype specimen, ovigerous female (v)). Mandible (Fig. 5A-G) without palp; incisor
process (Fig. 5C,F) slender with apex bearing series of 11 minute denticlesin obliquely convex line; molar process
(Fig. 5D,G) slender, with apex truncate, subquadrate, with 3 or 4 subacute teeth at marginal angles and 2 patches of
dense brushes of short setae. Mandibular asymmetry (Fig. 5A,D,E,G) expressed in terminal truncation plane of
molar processes, in their distal margin denticulation (3 denticles between 2 larger terminal teeth on right mandible,
vs. unarmed between terminal teeth on left mandible), and in extension of setal patches on molar areas (small,
widely separated patches on right mandible, vs. larger proximal patch almost reaching distal patch).
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Maxillula (Fig. 5SH-J) with feebly bilobed palp, lower lobe short, with small spinule; upper lacinia broad, dor-
sal margin convex, distal margin with about 8-9 strong spines bearing series of 14 strong subterminal serrules on
one side, and several slender spiniform setae; lower lacinia elongate, curved, tapering distally, with dense group of
slender terminal and subterminal setae.

FIGURE 5. Periclimenaeus echinimanus sp. nov., ovigerous female allotype, mouthparts. A, right mandible. B, same, molar
and incisor processes. C, same, incisor process. D, same, molar process, anterior view. E, left mandible. F, same, incisor pro-
cess. G same, molar process, anterior view. H, right maxillula. I, left maxillula. J, same, distal margin of upper lacinia. K, left
maxilla. L, right maxilla, palp and endites. M, left first maxilliped. N, left second maxilliped. O, left third maxilliped, lateral. P,
same, proximal segments, medial. Q, same, central part of exopod. Scale bars: 1 mm (A ,E,H,I,K-P), 0.5 mm (B,D,FG), 0.25
mm (C,J,Q).
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FIGURE 6. Periclimenaeus echinimanus sp. nov., colour pattern and morphology. A, ovigerous female CL 2.7 mm (iii), total
view, dorsolateral. B, same, anterior cephalothorax. C, male CL 1.4 mm (ii), anterior part of body and appendages, dorsal view.
D, female CL 2.4 mm (iii), cephalothorax and abdomen, dorsal. E, ovigerous female CL 2.4 mm (iii), palm of minor chela, dor-
solateral view showing medial spinulation (central region with spinules undeveloped in this specimen, but their position indi-
cated by rounded tubercles).

Maxilla (Fig. 5K,L) with simple palp with short simple subtermina seta and tapering rounded apex, basal
endite overreaching palp, deeply bilobed on right maxilla but with lobes completely fused on left maxilla, both
lobes with numerous distal setae, distolateral margin of basal endite with 4 plumose setae; coxal endite obsolete,
non-setose; scaphognathite normal, 4 times longer than central width, anterior lobe about 1.2 times longer than
basal width, posterior lobe well developed, scaphognathite with short plumose marginal setae.
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First maxilliped (Fig. 5M) with elongate palp, about 5 times longer than central width, not exceeding anterior
margin of basal endite, with single plumose seta on distal third of its length; basal endite with distal margin pro-
duced, rounded, medial margin rounded, with numerous spiniform setae; coxal endite divided from basal endite by
shallow concavity, with severa spiniform and 3 long simple setae medialy; exopod with caridean |obe large, pro-
duced, overreaching distal margin of basal endite, with lateral margin broadly rounded, marginal setae plumose;
flagellum subequal to caridean lobe length, flattened, with segmented-like margins and four plumose terminal
setae, epipod well developed, distinctly bilobed, |obes broad, distally rounded.

Second maxilliped (Fig. 5N) with normally developed endopod, dactylar segment robust, about 2.5 times lon-
ger than central width, medial margin with numerous serrulate setae; propodal segment with distomedial margin
feebly produced, with 2 serrulate setae and 2 simple setag; carpus, merus and ischiobasis without special features,
merus feebly divided from ischium; coxa medially rounded, with produced outer tubercle bearing single terminal
seta; exopod far overreaching carpus, flattened, with segmented-like margins and four plumose terminal setae; epi-
pod small, elongate, rounded distally, without podobranch.

Third maxilliped (Fig. 50-Q) stout, with endopod overreaching end of ischiomerus; coxa with rounded dis-
toventral lobe, lateral plate short, broadly rounded, arthrobranch absent; basis with ventral margin rounded,
ischiomerus fused to basis, without suture, combined segment about 3.8 times longer than basal width, with row of
10 short plumose setae along inner side and proximally along medial margin (Fig. 5P), with long serrulate setae
aong distomedial margin and single small distolateral spine; penultimate segment about 0.5 of ischiomerus and
basis length combined, about 3 times longer than wide, with ventromedial row of long spiniform setae; terminal
segment about 0.6 of penultimate segment length, stout, tapering distally, with pair of strong terminal spines and
scattered spiniform setae ventrally and on sides of ventral margin; exopod normally developed, slightly overreach-
ing ischiomerus, flattened, with segmented-like margins (Fig. 5Q) and four plumose terminal setae.

Variation. The series of 17 specimens examined exhibits some morphological variation. The rostral formula
varies within the range 5-9/0-2, with the most posterior dorsal tooth being postorbital in some specimens; 7-9/1-2
in adults (CL over 2 mm) and 5-6/0-1 in juveniles up to CL 1.3 mm; the posteriormost dorsal rostral tooth is never
positioned postorbitally in juveniles.

The largest specimens are the ovigerous females, with a CL of 2.2-2.7 mm and TL about 9-11 mm (iii; v), the
male holotype (only complete adult male available) (v), has a CL of 2.2 mm and TL about 9.5 mm. The male
appendix masculina is recognizable already in two subadult specimens at CL 1.6 mm (iv; v). Adult females are
morphologically very similar to males, only the second pereiopod chelae are relatively smaller; the magjor chela of
the largest ovigerous female (CL 2.7 mm) is about 2.2 times longer than its CL (versus 2.5 times in the holotype
male).

Although the ventral rostral dentition is reduced in juveniles (absent in one specimen), supraorbital spines are
well developed in them. The spinulation of the second cheliped, is sometimes less dense than in adults, but still
comprises of distinct, erect spinifom denticles; only in the smallest juvenile (v: CL 0.8 mm, rostral formula 5/0)
there is no trace on the supraorbital spines, and both the chelipeds are elongate, similar, equal; both being of the
cutting type without a molar process/fossa structures, with the chelae surfaces smooth, lacking spiniform denticles.

The posterior telson margin lacks the median process in all specimens examined but an individual of CL 2.2
mm (iii: sex undetermined through specimen damage) possesses a minute, inconspicuous median process.

Color. Generally semitranslucent, whitish when alive, with white cornea and a wide diffuse longitudinal line
on inner side of eyestalks; internal organs inside the cephal othorax somewhat purple (i), inconspicuous scattered
red dots dorsally on the carapace (ii; iv), sometimes feeble spots also on chelae (iv), or easily visible dense red dots
over the whole carapace and abdomen, with the female ovaria yellowish (iii — ovigerous female CL 2.7mm; iv).

Host. Unidentified sponges [Demospongia: Keratosa] (Fig. 7) growing between branches of the dead part of
corals Pocillopora and Stylophora [Scleractinia], among branches of dead coras, or on the reef surface. Live
sponge surface was grayish brown, with upturned short cylindrical oscula about 0.5-1 cm in diameter (Fig. 7B,D).
Sponges, or dead corals with the host sponges, were collected from depths of 2-9 m from patch reefs on a sandy
sublittoral slope down from the fringing reef.

Associated fauna. In sample (ii), the host sponge was growing over a solid rock surface, and its collected part
only harboured 4 specimens of the new species. In other samples, when the host sponge was growing amongst the
branches of dead part of live coral, Alpheus bucephalus Coutiére, 1905, A. cf. paracrinitus Miers, 1881, Synal-
pheus fossor Paulson, 1875, S. tumidomanus (Paulson, 1875), Saron marmoratus (Olivier, 1811), Thor amboinen-
sis (De Man, 1888), Exoclimenella sudanensis (Durid & Bruce, 1995), Cuapetes spp., and gonodactylid
stomatopods, were frequently or occasionally encountered.
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Etymology. A combination of the Greek echinos [€yivoc] (= hedgehog; sea urchin) and the Latin manus (=
hand), referring to the unique erected spinules covering the chelae, like the spinose armament in sea urchins and
hedgehogs.

Distribution. Known only from the type locality, Aqaba, Gulf of Agaba, northeastern Red Sea.

FIGURE 7. Host sponges of Periclimenaeus echinimanus sp. nov. A—B, sponge (ii) from solid coral rock surface. C-D,
sponge host (iii) overgrowing dead branches of Stylophora spp. coral. 10 mm (ABD), 5 mm (C).

Discussion

Periclimenaeus echinimanus sp. nov. is closely related to P. rhodope, a species originally described by Nobili
(1904) from Djibouti, a country at the entrance of the Red Sea. Amongst the characters shared by both species are
asimilar dorsal rostral dentition, strong supraorbital spine, triangular distolateral tooth of the first antennular seg-
ment, strong distolateral tooth of the scaphocerite far overreaching lamina, general shape of the chelipeds and
pereiopods, and telson shape and spinulation (Bruce, 1974). Periclimenaeus rhodope has the second pereiopod
chelae granulated, but not spinulose, as in P. echinimanus sp. nov. Both species can aso be distinguished as fol-
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lows: (1) proportionally more slender rostrum without ventral lamina but with well-developed 1-2 distoventral
teeth in P. echinimanus (vs. with distinct ventral lamina without distoventral teeth, or with a single minute tooth in
P. rhodope); (2) pterygostomial angle of the carapace distinctly produced, rounded in P. echinimanus (vs. produced,
angulate in P. rhodope); (3) second pereiopods chelae have the fingers more slender, more than twice longer than
high in the major one and more than 3 times in the minor one in P. echinimanus (vs. less for P. rhodope); (4) third
pereiopod dactylus has five ventral spinules on the corpus, larger and widely separated, half size of the distoventral
tooth in P. echinimanus (vs. depressed, closely set and more numerous, minute in comparison with the distoventral
tooth in P. rhodope); (5) posterior telson margin lacking median projection in P. echinimanus (vs. median projec-
tion present in P. rhodope). Additionaly, the first pereiopod fingers are narrow and spatulate in P. echinimanus, but
with asimple cutting edge in P. rhodope.

The most characteristic feature, distinguishing the present new species from all other congeners, is the spinula-
tion of the second pereiopod chelipeds. Asin P. rhodope, conspicuously granulated chelae are known from several
Indo-West Pacific species. e.g. P. arabicus, P. djiboutensis, P. lobiferus Bruce, 1978b, P. nielbrucei Bruce, 20063,
P. nufu Durig, Horka & Hoc, 2009b; P. rastrifer Bruce, 1980, P. robustus Borradaile, 1915 (Bruce, 1974, 1978b,
1980, 2005, 2006a; Duris et al., 2009a), but can also be found in some western Atlantic representatives of the
genus: e.g. P. bermudensis (Armstrong, 1940), P. brucei Cardoso & Young, 2007, P. caraibicus Holthuis, 1951, and
P. pectinidactylus Duri$, Horka & Sandford, 2009a. None of these, however, has the tubercules long, slender, spin-
iform and erected at an almost right angle to the palm surface, as in the new species. A somewhat similar spinula-
tion is found in Anisomenaeus spinimanus (Bruce, 1969), recently transferred from Periclimenaeus (Bruce, 2010)
as the species lacks the molar process and fossa on the mgjor second pereiopod chela. The chelae spination of A.
spinimanus is as dense as in P. echinimanus sp. nov., but with stronger, and somewhat anteriorly directed, spinules
(see: Bruce, 1978a).

The anterodorsal lobe on the first abdominal segment in Periclimenaeus species has been discussed previously
(Bruce, 1986, 2005; Duris et al., 2009b). Based on the presence of this lobe, several species were placed into a P.
robustus species-group by Bruce (2005), in which ten species should now be included (Duri$ et al., 2009b). As
pointed by Bruce (1986), some other previously described Periclimenaeus species could be included in this group
after closer examination of new or older material, since the lobe may have been overlooked in the older descrip-
tions. The group, however, was found by Duri$ et al. (2009b) to be a rather artificial assemblage of generally not
closely related species, and it is assumed that this lobe has independently evolved in several natural species-groups
of the genus Periclimenaeus and related genera, or is an independently lost ancestral character.

Acknowledgements

The authors are indebted to Dr. Nanette E. Chadwick (Auburn University, Alabama, U.S.A) for the invitation to
participate in the US-Jordan Project: Summer 2009 (National Science Foundation International Programs; Interna-
tional Research Experiences for Students — IRES) and to the administration of the Marine Science Station, Agaba,
Jordan, for providing facilities and making it possible to examine the local shrimp fauna. Dr. A.J. Bruce (Queen-
sland Museum, South Brisbane, Australia) and Dr. S. De Grave (Oxford University Museum of Natural History,
Oxford, England), kindly commented on an earlier draft. This study was partially supported by the Czech National
Committee for cooperation with IOC UNESCO (Z.D.), and the Moravian-Silesian Regional Authority from the
program “Mobility of students and young researchers’, project VaVv28/2009 (I.H.). Z.D. aso acknowledges sup-
port from the project ‘Institute of Environmental Technologies, Ostrava’ (reg. n. CZ.1.05/2.1.00/03.0100), funded
jointly by the EU Operational Programme ‘ Research and Development for Innovations' and the national budget of
the Czech Republic.

References

Armstrong, J.C. (1940) New species of Caridea from the Bermudas. American Museum Novitates, 1906, 1-10.

Borradaile, L.A. (1915) Notes on Carides. Annals and Magazine of Natural History (8), 15, 205-213.

Bruce, A.J. (1969) Preliminary descriptions of sixteen new species of the genus Periclimenes Costa, 1844 (Crustacea, Deca
poda Natantia, Pontoniinag). Zoologische Mededelingen, 43, 253-278.

Bruce, A.J. (1970) Further preliminary descriptions of new species of the genus Periclimenaeus Borradaile, 1915, (Crustacea,

PERICLIMENAEUS ECHINIMANUS SP. NOV., AQABA Zootaxa 2983 © 2011 Magnolia Press - 67



Decapoda Natantia, Pontoniinae). Zoologische Mededelingen, 44, 305-315.

Bruce, A.J. (1974) Observations upon some specimens of the genus Periclimenaeus Borradaile (Decapoda Natantia, Pontonii-
nae) originally described by G. Nobili. Bulletin du Muséum national d'Histoire naturelle, Paris (3), 258, 1557-1583.
Bruce, A.J. (1978a) Pontoniinid shrimps from the ninth cruise of R/V Anton Bruun, I10OE, 1964, 1I: The remaining genera. Bul-

letin of Marine Science, 28, 18-136.

Bruce, A.J. (1978b) A report on a collection of pontoniine shrimps from Madagascar and adjacent seas. Zoological Journal of
the Linnean Society, 62, 205-290.

Bruce, A.J. (1980) On some Pontoniine Shrimps from Nouméa, New Caledonia. Cahiers de I’Indo-Paficique, 2, 1-39.

Bruce, A.J. (1986) Three new species of commensal shrimps from Port Essington, Arnhem Land, Northern Australia (Crusta-
cea: Decapoda: Palaemonidae). The Beagle, Occasional Papers of The Northern Territory Museum of Arts and Sciences,
3, 143-166.

Bruce, A.J. (2005) A re-description of Periclimenaeus robustus Borradaile, the type species of the genus Periclimenaeus Bor-
radaile, 1915 (Crustacea: Decapoda: Pontoniinae). Cahiers de Biologie Marine, 46, 389-398.

Bruce, A.J. (2006a) Periclimenaeus nielbrucei sp. nov. (Crustacea: Decapoda: Pontoniinaeg), a new sponge associate from the
Capricorn Idands, Queensland, with notes on related Periclimenaeus species. Zootaxa, 1224, 1-22.

Bruce, A.J. (2006b) Periclimenaeus fawatu spec. nov. (Crustacea: Decapoda: Pontoniinaeg), from Zanzibar. Zoologische Mede-
delingen, 80, 33-43.

Bruce, A.J. (2010) A revision of the systematic position of Periclimenaeus spinimanus Bruce, 1969 (Crustacea: Decapoda:
Pontoniinae) and the designation of Anisomenaeus gen. nov. In: De Grave, S. & Fransen, C.H.J.M. (eds), Contributions to
shrimp taxonomy. Zootaxa, 2372, 338—-340.

Bruce, A.J. & Svaoboda, A. (1983) Observations upon some pontoniine shrimps from Agaba, Jordan. Zoologische Verhandelin-
gen, 205, 1-44.

Calman, W.T. (1939) Crustacea: Caridea. Scientific Report of the John Murray Expedition, 6 (4), 183-224.

Cardoso, I.A. & Young, PS. (2007) Caridea (Crustacea, Decapoda: Disciadidae, Palaemonidae, Processidae, Rhynchocineti-
dae) from Rocas Atoll including two new species of Periclimenaeus Borradaile, 1915. Arquivos do Museu Nacional, Rio
de Janeiro, 65, 277-337.

Coutiére, H. (1905) Marine Crustacea, XV. Les Alpheidae. In: Gardiner, J.S. (ed.), Fauna and Geography of the Maldive and
Laccadive Archipelagoes. Vol. 2, pt. 4: 852-921, pls. 70-87. University Press, Cambridge.

De Grave, S. (2001) Biogeography of Indo-Pacific Pontoniinae (Crustacea, Decapoda): a PAE analysis. Journal of Biogeogra-
phy, 28, 1239-1253.

De Grave, S., Pentcheff, N.D., Ahyong, S.T., Chan, T.-Y., Crandall, K.A., Dworschak, PC., Felder, D.L., Feldmann, R.M.,
Fransen, C.H.JM., Goulding, L.Y.D., Lemaitre, R., Low, M.E.Y., Martin, JW., Ng, PK.L., Schweitzer, C.E., Tan, SH.,
Tshudy, D. & Wetzer, R. (2009) A classification of living and fossil genera of decapod crustaceans. Raffles Bulletin of
Zoology, Suppl. 21, 1-109.

De Man, J.G (1888) Bericht tber die von Herrn Dr. J. Brock im indischen Archipel gesammelten Decapoden und Stom-
atopoden. Archiv fliir Naturgeschichte, 53, 289-600, pls 11-22a.

Duri$, Z. & Bruce, A.J. (1995) A revision of the 'petitthouarsii' species-group of the genus Periclimenes Costa, 1844 (Crusta-
cea: Decapoda: Palaemonidae). Journal of Natural History, 29, 619-671.

Duri§, Z., Horké, 1., Sandford, F. (2009a) Periclimenaeus pectinidactylus sp. nov. (Crustacea: Decapoda: Pontoniinae) from the
Belizean Barrier Reef, Caribbean Sea. Zootaxa, 2130, 31-40.

Durig, Z., Hork4, 1., Hoc, Dao tan (2009b) Periclimenaeus nufu, a new species of shrimp (Crustacea: Decapoda: Pontoniinae)
from Vietnam. Raffles Bulletin of Zoology, 57(2), 453-464.

Fishelson, L. (1974) Ecology of the Northern Red Sea Crinoids and their Epi— and Endozoic Fauna. Marine Biology, 26(2),
183-192.

Holthuis, L.B. (1951) A general revision of the Palaemonidae (Crustacea Decapoda Natantia) of the Americas. |. The subfami-
lies Euryrhynchinae and Pontoniinae. Allan Hancock Foundation, Occasional Paper, 11, 1-332, plates 1-63.

Kingdey, J. S. (1878) List of the North American Crustacea belonging to the sub-order Caridea. Bulletin of the Essex Institute,
10, 53-71.

Marin, I. (2007) Pontoniine shrimps (Decapoda: Caridea: Palaemonidae) inhabiting boring sponges (Porifera: Demospongia)
from Nhatrang Bay, Vietnam, with description of three new species. Zoologische Mededelingen, 81, 217-240.

Miers, E.J. (1881) On a collection of Crustacea made by Baron Hermann-Maltzan at Goree island, Senegambia. Annals and
Magazine of Natural History (5): 204-220, 259-281, 364-377, pls 13-16.

Nobili, G (1904) Diagnoses préliminaires de vingt—huites especes nouvelles de stomatopodes et décapodes macroures de la
Mer Rouge. Bulletin du Muséum national d'Histoire naturelle, 10, 228-238.

Olivier, GA. (1811) Histoire Naturelle. Insectes. VIII. In: Encyclopédie Méthodique (Dictionnaire Encyclopédique Methodi-
que), (Zoologie 8), 1-722. Liege, Paris.

Paulson, O. (1875) Izsledovaniya Rakoobraznykh Krasnago Morya. Chast’ 1, Podophthalmata i Edriophthalmata (Cumacea):
1-165. S.V. Kul’ zhenko, Kiev [in Russian]. — Studies of the Crustacea of the Red Sea with notes regarding other seas. Part
1, Podophthalmata and Edriophthalmata (Cumacea). Israel Program for Scientific Trandations, 1961, National Science
Foundation and Smithsonian Institution: xiv, 144 pp. S. Monson, Jerusalem.

Rafinesque, C.S. (1815) Analyse de la nature ou tableau de I'univers et des corps organisés. Palerme, 224 pp.

68 - Zootaxa 2983 © 2011 Magnolia Press DURISET AL.



