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ARSTEACT. = The present paper teports on the collectoms of Remmit ceabs ol the gemes € iogmgaes tron
Freoch Pulyaesi, most ol which were collected during the MUSORSTOM Y cruise in the Marquesss 1sfinds
Petween August aml Seplember 19497, These nchde CHeepogaras takovako, new species, O strigofus
(Herhst, T8O, and € breanpfi (Forest, 19325 T s gross morphelogy € vakeovake s missl similar to ¢
steipernry, widespremd i the Indo-West Pactlic, amd © friveden Forest, 1993, restricted to ihe western Tndian
Chegan, o speces formerly comfosed with O wreivre. Inois coloration, © veakeneke is Clogest 1o O fint
Forest, 193, kowswer Trom the Goll ol Tonkm (Veetmam b and southern Japan, snd o £ Srempyi, common
b the [ndu-Wist Pacitie, Almities among these species e disciss
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INTRODUCTION

Durimy te Murguesias MUSORSTOM 9 cruise. August |8
o Seprember |1 1997 wovernl hermit erabs of the genus
Cilippagterny were collected using dredges arwhen diving
aroumd Islands. The most interesting specimnen wis collected
by mysel! while snorkeling along the seashore of B 1sland.
s walking legs were banded red and white: and 0 was
preliminary arerihored o the sislurly colored Cllpgars
streiwatties (Herbst, Pt o species widespread in the Indo-
West Pacilie and already reported from French Polynesia
(Forest, 19952 Poopan, 19960, Later. when soming color shides
ol the species collected during the cruise, it became appirent
that the coloration ol the o specimen was in lact shiehily
different from that of tpical € sordganis. This observation
sugaested that 10 might in fact belong oo new species, To
extablish this, more specimens were examined in the
collecoions of the Muscom panional d Fhswmre oarelle,
Paris. where the crustacean iaterial of the cnnse 1s deposited.
Fortunately_several other specumnens with a sumilur coloration
to the B speciimen were found. Fowr had been collected
while diving at Nuku Hiva: two had been dredged around
Ll Pow, o deprh of 33 to 37 mu and cight had been collected
at Lla Muka, berween the seashore and 34 . The dingnostic
colorition of these specimens, as well as some subtle
rphokieical differences, conlirm thal they helonzed to o
new species. The species s here deseribed and named

Ciltapagurny vabovaho, ew specics.

Additional specimens of Ciliogwgarns also included i this
wark were dredeed between 75 10 252 m, during the sane
erse, and all belong to Ciliopegirns brempfi (Forest, |952),
I order o be compared with the new species. several
specimens of Ciliopagnray seedeatuy, collected in French
Polynesia and deposited i Pars. are also incloded in this
wiork.

MATERIAL AND METHODS

Shiell length. from the tp of rostrum to posterior edee ol
the shietd, is used s standurd measurement foradl specimens,
As the armungement of strige on the outer faces of the chelae
Is wsetul o separate the species, the following convention
has been adopted (Fig. 35 seria 01 s the first main s
betund the omiculation of the movatde lingers and subsequent
stviage are numbered from n°2 e nh Most of the station
numbers mentioned in the “Maerial examined” section reler
o the MUSORSTOM 9 cruise. A report of thit eriise with
Tull Tist of stutions, including those of o sty al Ud Huka
tSeptember 16" - October 19", 1997, is given in Richer de
Forges et ol (1999), Few stulions refer to the crnises of the
l=hing rescarch vessel Marore, between 1986 and 1996, A
full list of Marara stations s given in Poupin (19965 All
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these specimens are deposited in the collections of the
Muséum national O Histoire naturelle, Pars, The shells were
detenminmed by R, Von Cosel and 1 Trémdle of the museam,
The Tollowing abbrevintions are wsed throughouot the
munuscript: coll,, collector ol specimens cxamined; CP,
bewm trawd, T, dredee; W, Waren dredee; Prve Fishine
research vessel: TRD, Institur de Recherche pour e
Beveloppement tlormerly ORSTON L MNHN, Muscum
mutional T Histodre natorelle, Pars: M5 Nator-Museom
Senchenbers, Framkfun-mm-haing P20 P sccomd percoped,
third percopod; stn. station; WANM, Western Ausiralian
Museum, Perth; and ZRC, Zoological Reference Collection
al the Ruffles Moseum of Biodiversity Researcl, Natwonal
Lnpversity of Singopore.

TAXONOMY
FAMILY DIOGENIDAE ORTMANN, 842

Cilinpagurus vakovako, new species
(s, L, Jaed, 3h, 4

Ciltopag ey beeanpde - Foresl, 19950 385 g pan, ondy speeimaens
Frimm Murguesiis ) (Mot Otlepagorns keespdt | Forest, 19320,
Ciliopagrns stresarns - Toresl, [995: 0040 part, only specimens
frowm Muarguesias . [Nor Cilipag eas seeigatin CHerhs T80 ],

Marerial cranined. — Manguesas Islands, 19 specimens (oo
MELIS OIS TOM 4 cruise o ot sttesd s, Holotype = qsade (423 o
(MINHN Po 35000, e Dsland, coll, 1 Peapin, snockeling 1-2 .
T Sep, 197,

Farmypes - 3 mades (340 Ton b, | temale (2.8 mmi i MNHN [t
SRUTH Suko Hiva Island, Anao bay, coll, Pl Laboute, seoba diving
atmight, 21 Sep 19497 2 jomales 1.6, 7.5 mm) IMNHN Pp 38495,
Ll Hiaka Bshimal, Teuahio bay, coll. B Yo Cosel, L Tandy & )
Troudlé, sin 25, 8755 75, 130530, 7" W, dredae 6-15 m, |6 5ep.-
PO P97 | femade (3.7 mm) (W AN Ula Bluks Ishimd, Hape
oy, codl, Won Comel gral,, sen 249, 8=33.7 50 39 3200W, dredge.
T-11 v, 16 Sepe-10 O 3997, 2 males 1220 LY o, 2 fenmdes
(2.3, 3.8 mm, | oadditional specimen in shell (ARC, Ua Fluka
Ladannd, Blwioven Doy, Tt o, ke s Ciscmas” ClTouwana isheh,
eoll. Wom Cisel ¢al, stne 34, ca, 3530,R'5, 139735 TW, dredee
(013 o 1 Sepe- 19 00, 19972 2 miles (32025 mmp IMNHN Pa
000 kUi Pow Islamd, stn CPE2AE 9721 380 140507, 7°W, 53.57
M. 3 hep, |97

Others - Fomale (33w, 1 femule (3.5 mimi OWAM O 25048 ),
Nuku Hiva Lsland, Marguesss Expreditioen, sin STA-NH-L wes)
sieher of Tarehae Bay, 13 m, Lo Sep 19a7: 2 temales o4 23 mam)
{MNHN Pz 543%), Tohuuta Istand, Frv Marara, sin D47, 975435,
P39706,5"W, dredge 8 me 31 Aug 1990

Etvmelogy, = The species name is derived from the
Marquesin “vakovako” for siriped, ulluding 1o the rransverse
rings an the legs: The name 15 vsed as 4 noun in apposiion.

Pagnosiv, = Ocular peduncles 0,70 as long as shield, Ocolar
avicles with 4 termunal spines. L'h.:lipttlﬁ similar: merus

without praminent tubercle on ventral surface: outer face of

chela with 3 complete trunsverse stripe. and | addional kess
regular, proximal stria: strine smooth or with minute spines,
but not tisherculated, Two posterion labes ol elsen subegual,
cuch with 2.4 minute spines on terminal margims. Coloration:
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ocular. antennuolar, and antennal peduncles reddish orange;
chiehipeds and wnbulatery lees with bright red rings allernaed
with nurrower vellow rings: red rings ah<ent on fised and
mesvithle fingers ol chelie and on dactyls of ambulatory legs;
propadi of ambulutory legs yellow along distad margins, cach
with 6 main red rings; abdomen red with o pattern of
unclalating yellow lines,

Deseription, — Shichl approximately as long as wide,
Resinom vounded, sty overreaching fevel of obosely
trianpular lateral projections: anterior murging between
rostrum and lateral projections somewhal concave:
aterolateral marging strongly conves,

Creular peduncles (LAO-00TT times as ong as shield average
OT0 L slighily constricted medially, oceasionally right longer
thin lett, Cornea e o ae all dilated, diamerer included 3.62-
332 nmes an length of ocubar peduncles (average 4,61 ),
Ocular acicles well developed. subtriangular, distally
truncated. armed with 325 wrminal spines (mode b,
Amennular peduncle reacling to distl one-third of ceular
peduncle. Ultmate segment 0.2 1-0,31 tmes as long as shicld.
Anttennal pedoncle slightly shorrer than antennular peduncle,
reaching between middle and distal one-third of ocular
peduncle. Fitth segment unarmed. Fourth scement with
dorsodistal spine, sometime with additional smaller spine,
Third segment with strong spine ar ventrodistal margo,
Second segment with dorselatera] distal angle prodoced,
terminating in bilud spine, sometinies with addiional strong
apine on dorsolateral surltace, First segment unanmed,
Amtennal acicle long, reaching well beyond proximal margin
of ultimate peduncular segment, with strony weeminal spine,
and 2 rowes of 224 spines on dorsolateral and dorsomesiul
margins, obscured by wifts of long setae. Antennal fapellum
overreaching otstreciched chelipeds,

Chelipeds equal. distal margins of carpi almos) reaching
distal margins of cormeae. Chely 077093 times as long g3
shicld, 1LOZ-1.67 nmes as long as wide, Cutting edges of
ductyl and fixed finger with Tew large calcarcous teeth.
el O4-0.63 us long as chela: outer face with 3-4
fransverse striae each bearing still setae und minue cormeons
spionles. Fied finger usoally with 2 similar iransverse striae.
Outer foce ol palm with several transverse stnae set with
stiiff setne (Figs. 2e. 3b). When chelu fully exrended,
tollowing strige are abserved: 3 main transverse strioe (n”1,
2.3, on Fig, 3b), | additional proximal siriae, ircegular and
fragmented (0" on Fig. 3b), and some intermediame sharer
striae (Fig, Ahh Aexstra seria, hidden behind anterior margin
il carpus. s noticeable only when chela bent, Dorsomesial
surfuce ol palm with steidulating apparatus i distal half
including 4 main areas composed of parallel cormeous crests
(Fig, 2b}, Largest distal area with 8-11 crests orlented
obhguely 10 longitudinal axis of palm. distally rounded or
cecasionally acute: dorsal crest olien redoced e dennicle,
length of crests increasing subsequently o the 62" crest,
lonzest being abow 0.5 tength of this stridulating arew.
Second area with only 3-4 short crests near dorsal margin
of padm. Third and Fourth areas as long as Grse area bt with
much shorter cresis: thind area with 8-10 cresis, dorsally
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reduced o thorny tubercles: lourth arca with 8-9 short crasis,
some of them reduced 1o granules, A Gith area sometimes
distinct but tmited o few corneons denticles, Carpus slightly
shorter than palm, with stride sel with stift sere, Outer face
with 2 main sirige behind distal margin and | additional
incomplete st on procimecdorsal areq, Meros usoully with
Jeonmplers striae on outer face behind distal marzin and -
b addinional posterior striwe which are somewha
fmgmentary: ventral area depeessed. withoul promiment
mipercle: ventromesiel marain with -3 distal spioes,

Ambubitory legs simibur Teom Jett 1o dghl. over-renching
sutstreiched chelipeds by length of dactvis. Belutive length
of sesments and arraneement of siriae, seie and spines
similur hetween second and third pereopods. Dactyl (1940
L6 times as long as propados, with strong ferminal el
ventral murgin with 7- 1§ corneous spines (mode Y).
decreasing i size posteriorly. obscured hy mitts of long setae:
outer face with 7-Y transverse stiae tmede 71, some medially
terrupled; dorsal margin with patierm of imbreated scales
set with setae. Propodus 0.74-0.90 tines as long as shield.
with 67 complete transverse siriae und some additional
shorter strige: distal macein and <teie set with S0 setae,
much longer near ventral margin, Carpus 0.45-0.63 times as
long as propodus, with 4 muain complete siriae and few
delditiomeel shorter stpige, wll setwith shor setae; distal margin
with setue that dre remarkahly long near distolateral angle.
Merus (h84-1. 01 times as long as propodus, with 5-7
complete transverse sinde and few shorter striae; outer face
conves. inner face flattened. dorsal margin with o sharp
corner: setue muoch longer near dorsal and venteal margins.

Fourth pereapod semichelate: ductyl with long setue on
dorsal margin: propodus with broad rasp composed of many
rows of cormeaus sciles, dorsodistal muarein with long setae:
carpus with aoute dorsodistal spine and Jong setae on dorsal
marein: merus wills few sguarmots strie on outer Gee. dorsal
and ventral margms with long setue. Fifth pereopod chelate:
merus with few squumous striwe oo outer face,

Abdomen with four unpaired biramous pleopods, on left side
in both sexes. st pleopod shortest, other 3 subequal in
length. Sixth nbdominal tergite with longitudinal median
furronw, wenkly marked on anterior lobe. lorming deep
deprassion on posterior lobe; trunsverse median lurrow
antertorly bordered by setae,

Telson with distnet loteral indenttions. Posterior lobes
subegpuitl o moderately asymmeineal. werminal margins with
fong setie at external angles, Left lobe rounded. only slightly
lenger than right, Teral margin unarmed, terminal margin
with 24 spinules (sometimes missing or indistinet); right
lobe rounded, terminal margin anned with 2-4 spinules

Color i fife (Fig Tuk = Diswal hall of shield and rostrom
cream: proximal half of shield and posterior carapace cream
with mottling of light orange, Ocular peduncies and oculur
acicles reddish-orunee, Antennulor and antennal pedoncles
reddish-orange. Aagelly cream coloured.

Chelipeds md ambulutory legs hinded with partern of brigh
red rings, ench g wssoviited with asetiterons s surfices
situuted beneath the setae light yellow, This armangement
gives i pattern of altiernating niemow vellow and large red
fings. Chebipeds with red rings on palms, carpl and mer,
but nat on fixed and movable fingers. Palms coch with 4-3
main red rings (Fig, 2e0, Carpl each wath 3 main red rings,
Mert each with 3 nuin distul red rings and 31 irregolar
proximal rings.

sSecond and third pereopods almost sinnlarly colored, withy
red rings o propodi. carpi and meri, bue nol on dacty s,
Propedi ench with vellow distal arew, & main red rings, o 7=
marrower red ring dalmost reduced oo stmple line ), und 4
wellow prosimal areas the 6 main rings are oflen divided by
mtermedite mcomplete striwe. chiefly on dorsal margin
where up to 8- 10 red hands can be counted. Curpr each with
4 marn red nings and @ 3% parrower prosimal dng. Men cach
with 7-8 (on P2 or 6.7 (on P31 main rings,

Fourth and (ifth percopads with red specks on meri,
Abdomen red, stniped with undulating transverse yellow
lines, almwost paruliel.

[t fas been shown that none of the £ serfzatns illustrated in
color fronn other Indo-Pacilic localines (see relerences under
O srvigatuy) possess the chiractenisic colorstion of C
virkavakea,

Color in preservative 1 75% ethanol ) = Aler three vears in
preservative. ocular, antennulor, and antennal peduncles,
light orange. Red rings on chelipeds and ambulaiory leps
stll clear, although the bright red has faded oo reddish-
orange, Coloration of shield, posterior curapace. and
abdomien, his ttally disappeared, these parts being white,

Shefls. — This species was [ound Lo use narrow-mouthed
shiets: Conus tessidaniy Born (Conidae) and (Miva sp.
(O e,

Remarks. - |n s coloration. Cilinpagnras vakovako, new
species. 15 rebuted to C il Forese, T993, and 1o O krempyi
i(Forest, 1932), The coloration ol O fiw. as [ioured by Miyike
(1982: P35, Fig, 2, lefi, as Trizopagurns brengpfil, and ©
verkowviko are very similar, However, O (i difters in having
a few red rings on the prosimal hall of the daceyls of the
wmbulatory legs whereas this part is uniloomly yellow in
vakoveke. The coloration of C. kreppfi is also very close t
that of £ vadervake (el Fig. 1o and 1e) but differs by the
following points: at colorution of ocubar peduncle, vellowish-
orange in O brenigfi, reddish-orange m C vakovakeo: by the
propods of ambulstory legs usually with five red rings i €
krempii, instead of vsoally six in € vakovebo, and ¢)
abdomen potcolered in C. kreppfi. red with vellow lines in
C. vakovako. Despite similarities in coloration, ¢ Jai and
. krempft can casily be differentisted from Covabovake by
several morphological and ecological characteristics, The
lollowimye morphological differences were observed: a) the
veolar seale hus a single terminal spine in C0 e and
Erempft whereas in € vakovako there are 3-5 terminal spines
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(mode 4); b) the ocular peduncle is usually longer in C.
krempfi and C. liui than in C. vakovako, its mean length being
0.85 times as long as shield in C. krempfi (range 0.73-0.94;
calculated from material examined in this study), 0.86 in C.
liui (a single specimen, in Forest, 1995), and only 0.70 (range
0.60-0.77) in C. vakovako; c) the dactyls of the ambulatory
legs are slightly longer in C. krempfi and C. liui: the left P3
dactyl is usually 1.18 (range 0.84-1.46) times as long as the
propodus in C. krempfi, 1.5 in C. liui, and only 1.07 (range
0.90-1.16) in C. vakovako. Furthermore, C. krempfi is a
deeper water species, usually collected between 80-200 m,
and it can use shells with large apertures such as
Tritonoranella (see Miyake, 1982), Ancillaria (see Forest,
1952), or Bursa, Chicoreus, Distorsio, Latiaxis, and Terebra
(this study) (C. liui has been described from only a single
specimen collected at 53 m, without a shell). On the contrary,

C. vakovako appears to be a mostly littoral species and it
uses only shells with narrow apertures, such as Conus and
Oliva.

On the basis of the morphology C. vakovako is much closer
to C. strigatus (Herbst, 1804) and C. tricolor Forest, 1995.
These three sibling species are all intertidal. Although easily
differentiated by their distinct color patterns, the three species
of this group are morphologically nearly indistinguishable
without careful examination. Among the 17 species now
included in the genus Ciliopagurus, these three species can
be recognized at once by the ocular acicle possessing four
or five terminal spines (against usually with only one or two
terminal spines, occasionally three spines, in the remaining
14 species). Species of this group are also distinct in having:
a) relatively short ocular peduncles, about 0.7 shield length;

Fig. 1. Live colorations - a) Ciliopagurus vakovako, new species, holotype male, 4.3 mm (MNHN Pg 5896), Marquesas Islands, Eiao,
1-2 m deep; b) C. strigatus (Herbst, 1804), male, 2.8 mm (MNHN Pg 5919), Society Islands, Tahiti, seashore; ¢) C. krempfi (Forest,
1952), male 7.9 mm (MNHN Pg 5908), Marquesas Islands, Hiva Oa, 125-135 m.
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bl relatively short distal sezments ol antennular pedoncles,
about .25 shield lengthy of their pse of tarrow apertures
ahells teg, Conidae or Oividae), which regsults in having o
more flattened cephalothors; and dy living in the intertidal
habitar, whereas all other Ciliopegaray species gccur in
deeper habites: O vabovake ocours from the interiidal wone
0 53-37 o, O sredrentus 1s mostly imtertidal (see below), and
all known specimens of O tricedor are intertidal, except for
ismgle individual collected at 30 m.

When fresh specumens are consulercd, members of the
‘nterticdal group” are easily differentmted by their coloration.
Ciliope g valovado and O sreigaties arg @ once separated
by colortion of Dngers ol chelue and daceyls of ambulatory
legs, These parts are uniformly vellow withoul red rings in
Covakovako, wherens, in O steipduy they show the sume
pattern ol altermating red and vellow rings thiat ornament the
remaining patrts of chelipeds and wmbulwory legs (ef, Figs,
la. by Additionally, the propodi of the ambulatory fees of
C. vakovake have large vellow rings af the distal and
proxsimal parts. while these extremities appear red in €
sirtgatis. The coloration of the acular dand amlennufar
peduncles s ulso slichily different berween the 1wo species,
reddish-orange in € vakovako, dark red in O steigatiny,
Cilropagaries vokevake and O fricodor are similarly colored
in huving leht vellow or orange on the fingers of e chelo
and daciyvls of ambulatory legs, but the colormtion of the
remaining paris of these appendages 5 very different. In
vitkenurko, there B8 o simple pattern of alternating red and
yellow rings, while 1 C tedeator, ench “ring’ consists of
median blue ring plus twe bateral red rings. these mixed rings
being disposed vnoa light arange backeround,

In the case of preserved specimens which have lost their
coloration. it is much more difficult to separute the three
species, Inomuost coses, O vakovade and O strigatiy can b
differentisted by the areangement of siriae on the owter face
of chely. The two patterns are illustrated in Figs, 3a. b The
outer fuce of the chela has Tour maen steae o O vakonaka,
st 7 heing dess regular and interrapted near e venral
margin, but there are only three in € strfgatus (n hoth
specics, there is an additionad prosimal s, bdden behind
the antector wwargin of the carpus gand not noticeable when
the chela is fully extended. see Fig. 33 This character was
uselul 1o determine the old discolored specimens examined
in this study: two specimens collected during the 1967
Marquesas Expedition (WAM C 25048). attributed o
varkevakey and six spectimens collected between | RO and
1982 1 the Society lslands, atrributed w O strigafus {see
below ). This character, however, is size related and useless
in the cuse of two small specimens collected during the 1450
Fro Morara cruise IMNHN Pz 5434, These two juveniles
have lost all truces of their eolorpnon and have only three
muin strite on the outer face ol the chela and therefore could
be ussigned to  steigenns, Nevertheless, they should belong
o . vakovake because Forest (1995 ), who exwnuned their
fresh coloration, reterred them w O Erempfi, the closest
species o O, vatkovake o terms al the colorution. Inaddition,
these two quvenile specimens cannol belong w O brewpfi
because their ocular acicles are armed with three 1o four

terminal spines, instead of only one in C Lrempfi, O the
hasis of the structere ol ieir oculur acicles and arrangement
ol the striae on the outer Face of chela, they wmight perhaps
b referable o O strigates, although this is unlikely as there
are no clear records of this specics from the Margoesas
Islands.

Aside fronm the stration of the vuter fee of the chela, there
are no significant differences between O vakovake ond
s ganes. Cerann characiers used oy Forest | 1993) o separaie
Cifippaguris species were inelTeetive here. For example, the
following properiions were caleuluted in O vakovake and
O osrrigaruy, respectively (for O sirfeaius, propartions are
from Sociely slunds specimens examined below s relutive
length of ocular peduncle to lenzth of shield 0,640-0,77
fuvernge 0,705 versus L61-0073 {average L0681 relative
lenath of Ningers of chela to lenath of entire chela (444063
vaverage (L34) versus (LA8-LLG | taverage 0,540 and relanve
length of dactyls 1o lengtl of propodi of ambulatory legs
A0 16 faverage |LOT) versus BUEE-1.09 (average 1.03).

The distnction between O vakovake and O mricolor, which
appears o he restricied (o the western lndian Ocean, is even
more difficult than berween O pekovake and . strigatis.
For comparison, several specimens of © teivofor were
examined (Madoguscar, Tuléar: holotype ovigerous female,
A8 mm, MNHN Pg4603: female, 4.2 mm, MNHN Pa 3427,
paratvpe e, O mm, MNHN Pg 3637, male, 4.9 mm,
MMNHN uncatalogued, coll. Thomassin, - Tanzania, two
males, 0.3, 7.3 mm, MNHN Pp 3426, - Europa 1sland, male,
01 e, MNHN Pg 620). Examination of the outer Haee ol
the cheli shows that it is vsually similar o O vakovako with
lour main strise. the proximal stra (o4 i Fig, 3b) heing
vregular and interrupted near the ventral margin us i O
veekonverke (ihns pattern s illustrated by Forest, 1995 57, Fig,
[0b, for the holotype of O rricolery, The two small
ditferences observed ares ) the armiture of the posterior
mrargins of both lobes of the telson, asoadly unarmed in C
tricedor hedring at most 1-2 obscure spines, wherens [hese
marging osually hove 2-4 minuies spines 0 vakovako;
and b the proportions of the ocolar peduncle, being shightly
shorter and thinner in O reicofor, s length 1o the lenoth of
stueld being (LAT-0LGS {mean 0,627, versos (LBO-0LTT (mean
0700 € vakenvakeo, und the dinmerer of the comea being
included 4.48-6.36 (mean 317} in the length of the ocular
peduncle versus 302072 tmean <L61 ) in O vakovabo, These
dilferences are, however, not fully satistactory because the
twor samples are of different sizes (meun shield lengih is 6.8
man for O reivedisr, and only 3.6 mim for O vabovedo), which
masy account for the slight differences observed. The smaller
size of ocular peduncle in C frfeofor could also be attibuted
lo the shrinkage of this solt sppendage which has been kept
[11-30 vears in preservative, instead of ooly three years for
. ovakovake, For the hard appendages (chelipeds and
ambulatory legsy, the proportions are simidar in the two sets
af specimens, In fact, careful examination of the holotype
ol O vakovako (43 mm) and 2 specimen of C tricafor of
almest the same siee (amule 49 mm, Tuldar, call, Thoemassin,
MNHMN P2 uncatalogued) does not show any significant
morphological differences. although their seosraphicsl
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Fre. 2. Ciltapagirms vabovahe, new species, Doloeype, mide, 45 mm (MNIN Pe 589000 a0 shichl amd cephalic appendages: by left chela
dorsomesial Fce, arrangement ol siriduliting apparstus; o) left eheliped, ower foces dy len thind percopod, dorsemesial Toce. Scale bar

£
=f

3¢ AT ne
e

-

Frig 1, Pattern of stfae on outer Fice of el cheloe w) Crffopagmrs sivipertis, mile, 28 o I VINEIN Pe 390%9), Takhits B OO vekevioka,

new species, hedotype, mole, 43 mo MNHN Pe 358461, Baeo, Setae omutted for clantys note that, in both species, theee s an odditioni)

prosimal stria, hudden behind anterior margin of carpus and nol nesticeahle when chela is fully extendel.
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distributions (Fieo 4 and calor patterns are very distinet,

General Biology, = Cilippauarey vakovake usmdly mbiabits
cone shells and oceurs on coral prounds, froos the interidal
Fome 1o 33T, ban painly between 10-200m, Trs distribation
15 presently restricted 1o the Muarguesas Islands where o
seems 1 be o vicariunt of € arrivatiy,

Cilippagarus strigatus (Herbst, L8O4)
(s, Lh, du, )

Trizopagaers striperns - Allen & Steene, [ 1510 Debelins &
Raensch, Pl ey Tidpe, 19955 30k Takeda, 14994 1497 Yo
& Fo, 1957

Cilippegrions seergenrny - Hoover, 19385 257 MoLouehling 10497
220 Mhvemiu, 20000 1320 [Nor Cifippaydris strigaie -
Fuorest, 19950 5000 port, only specumens From the dlarguesas |
= O eidava new spevices (see ahove)|

[Full svionyimy bs given by Forest (1995 2000 e also remarks
P dony bt Sako | 19 Relerenees not ing luded i Foreat =
TIR93) svnenvimy bel with color Diaures hsted above|

Muateried exintined, — T specuinens, all Frono the Society 1slands.
Tabun Islonds | vade, 228 p o MINTIN P 59149, Lotoyene seet
sihore, coll, 30 Podpin, |7 et 189965 | made, 3.3 mim (MNHDN
P 59200, F Tabuetr Toanale, 3259 min oMNHN Po P745 0 Papeete
roel. coll, abbd Cullicrel, Ao  PEYG2 1 Female, 5.3 o IMNHN
Pg 17460 | male. 5.3 mm. 1 female. 349 mny (M35 501 55, Bredin
Expeditien, 8 My 1957 Muootea Dslimd: | omale, 400 mm 0 MNHN
34255 Twhory ceel, eoll M, Montefone, 26 Jan, 952,

Diggnasis — Ooolor pedoneles o 1073 thmes o long as
shield faverage AR, Distal seement of anrennular peduncle
210029 tines as long as shield taverage 0.28) Ocular
deieles with 34 termimal spines. Chelipeds equal; outer foee
al chela with 3 complete ransverse stmae, smmooth or with
monate spiaoles. Chela A 102 nmes as long as shield
faveraee 0880 runo of height oo lengoh 0010075 taverage
(iR ngers (L0061 lmes as long s chela (uverage (.54,
Main stridulatiog area with Y-11 parallel cormeous crests,
distully rounded or acute: & w & crest longest, (L33-003)
fimes ds lomg as stridelating wrew, Meros of cheliped without
prominent tubercle on vencral face, Dacty] of third
anmhuebatory Jeg DURR-T 05 tmes s long s propodos Civernee
[A50 Posterior lnbes of telson subequitl, anarmed or with
[-2 inconspicuous Spines on wermingl murzins,

Caloration. — Antennilar and antennal peduncles orungish-
reil; oeular peduncles red. Chebpeds and ambuolatory legs
with bright red rines. alternating with nurrower vellow rings:
red rines present on chelae (including fingersy, dactyls,
propoedi, carpi and meri. Propodi of ambulisory legs cach
with wistal red ring alonge apterior mursein and 3 subseguent
rines {sometimes divided by vetlow linesi Abdomen rad with
a pasiern of undolating yellow lines. almest parakiel (Fig,
1B

Shells, — Mo shells on mutenial examined. According 1o
literature this species s lypieally found in shiells o the
Conadie,

Remarks, — The oxucl sttus o Ciliopagirns sirigatis is
unclear since Sakai (19949 10) has stated that the holotype
ol O arrigerny in Herbsts collection m the Berlin Zoological
Musewm differs from specimens idennified as this species
by Forest (19951 According Lo Sukad (19U, g reappratsil
ol the identity of € sirrganes will be undertaken by ). Porest.
and Indo-West Pacific species currently assigned o "
serrgeeries” will receive w neww name after this revision. This
potnt. however, s bevond the scape of the present wiork and
e status of O strfpatns is lett here as 108 usoally achnitied,
[ any case, i0is elear from Sakai's (1999 fpores and
comments, and HerhstUs origina] color plate than the real O
steegaties (sensy Herbsl TROD) 35 non conspecitic with the
present few species, O vakovaka,

Within the genus. 0 shefgamis is the oldest und the most olten
recorded species. Porest (1930 has shown that i 1s
essentially a huoral species and 1hat records of C srrganes
deeper than 60-90 m are i fact O brempf, He has also
incdicated that specimens from the southwestern Indan Ocean
tSernuhia, Mozambague, Madagascary have o distinet eolor
pattern and belong o new species, O irfeador Forest, 1995,
This discovery of € vakovake new species is interesting. The
distribution af these three species is shawn an Fig, 4,
Avcording to the typical hypothesis that the East Indies is
thee center of evolutionary radinson (see for example Briges.
L9931, 00 cun be specolated that © strfgenis 1s the parent
spectes, and that € tricodor and £ vadovike are two
periphersl species tha have arisen from vicanunt events.

Abdommal colaration has rarely been reported for thes
spiecies because it quickly vanishes in preservative and is no
lomger visible when preserved specimens are studied, A
st coloraton s observed in € find as illestraed by
Mivake (1982 PEL 35, Fie. L lef as Tefzopagiens Eremgfi)
aned in O vakovako. new species (o Figo 1) Other
Cilfiopagnry species with colored abdomens. bur with
different patterns are: & e [ Lewinsohn, 1968, O major
Foresy, 1995, and . fabal Forest, 1995, Abdomens might
also be colored 1n O carpati TForest, 19520, C aleocki Forest,
1UU3 el Farest, 1993 Fig 42a) and O rereolor Forest, 993,
Linfortunately, althowglh this characier might be helpful in
recognizing the species. it s usually oot recorded when
Bermit crabs ure collected dnd jnany photographs dlustrate
therm with the abdomens hidden in the shells.

Creweral Biotogy, = Widely distributed i the Tndo-Wes)
Pactfic, from Red S, North Indian Goean, Indonesia, Morth
andd East Awsteadin, Vaigtnam, Philippines, Japan, 1o French
Polynesia | Society Tstands 1, 10as miunly anointertidal species.
to dncfonese, Mune & Badl ¢ P88 idicare o usual deprl range
of 3-15 m; in southern Japan, Mivake (1957 indicates thai
most of the specimens are found shatlower thae 20-30 m:
Hawewin, Hoover (1998) states that the species occurs most
Creguently at depths of 6 m or mere,

209



Poupin: Ciliopagaens from French Polynesio

X Cﬂ'fﬂpagmw.&' tricolor

Lw;

O Ciliopagurus strigatus

® Ciliopagurus vakovako

Fig. ., Indo-West Pacific distribation Tor the imtertidol Ciltapagerns species: O

viskovide, new species (adapted From Forest, 1995: Fig, 29}

Ciliopagurus krempfi (Forest, 1952)
iFig. le)

Ctliepagarny krempfi - Minemiz, 20000 |32 [Not Cilsapagiirs
Erempft - Fores), 1995 50 (in part, only speconens (rom the
Margueesas) = O yvarborako now species (see aloved|

TPl synomymy as 2iven by Forest 19995 &), Relerence niot
inchaded i Forést™s (1995 synonymy amil with color
tHusimtion indicated above].

Material exanined. — Mlarguesas Tshnds, 17 adults spechines,
all o MUSORSTOM Y cruise, 2 males, 4%, 5.7 mm i MNHN
P 59, Etoo lsland, sin CPT1IES, 758375, |A0°437"W, 145 m,
23 Aup 1997 1 male. 6.8 m AR, B 1slanil, stn DAW 274,
TPRALATR, LHOTHL T, 1001200, 5 Sep, 1997, | male, 5.1 mm,
| juvenile EMNHN Pe 3491600 Elao lsland, stn W14, T738.5'5,
14043, 7 W, 102m, 23 Abe. [497: 3 males, 3.1-T.9 wan, 1 female,
3.3 mum, | ovigerous female, 4.5 mm,-soveral additionad juvensles
IMMNHN Po 3908), Hiva Ou Islamd, stn DWI21E, 9934575,
TRE™S00 WL 25-135 i, 30 Ao 1997 2 juveniles, 1 specimen in
shell (MNHN Pg 39125, Hivie Ou lslond, stn W 2248 9734675,
(28750, 1 W. T15-120 ny, 30 Aug 1997; 3 juveniles (MNHN Pg
5914), Hiva Oa Island, stnp DW 1208, 9°48.9°8, |39°%09.5° W, 117
m, 28 Aug 9970 1 female, 2.9 mm (MNHN Pg a9, U Huka
Islond, st W I288 (with o doube), 8°53.4'S, 1397350, 200
220, 8 Sep 997 1 make. 249 i 1 osagerons Temale, 3.5 mm,
severnl hditional specunens, juvendles or m shells (IMNHN Pe
S0 15, Muku Hiva lsland, stn DWITIT70, 8745058, 10F 13,1,
CO- 100 o, 25 Apg, (997 | mole, 2.1 mm, | lemabe, 3.4 mm, |
ovigerous Temale, 2.9 mm, severad other small or broken speciniens
(MBMNHN Pe 59170, Nuka Hiva lsland, stn DWHITLL 37444975,
[0 8 9 W, 248-250 m, 25 Aug, 1997 1 miade, 4.0 nune | juvenile
CRANEN Pa 590K, Mok Hive Gsland, sin CPLITE, 2736,178,
[40°14.5°W, 73475 . 25 Aug 1997, | male, 8.2 mm. | juvenile
in shell (WAM), Fatwn Hivo lstand, sin DW 242, 10728178,
13579 0W, 119122 my | Sep 1977

Diagnesis. = Ocular peduncles U.73-0494 tmes as long as
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triveefon Forest, 1995 & werieatay (Herbst, 18040 £

shicld (average (L8510 Diameter of comea included 4.36-7 47
times in peduncular length taverage 5,391 Distal segiment
of amennular peduncle (L26-0.40 times as long as shield
paverape (L3300 Ocular acicles with single terminal spine
sometimes with -2 additional spinales), Chelipeds equal,
with 4 main seriae on outer faces of palms. Chela 0.82-1.12
tmes as long as shield (averape 0.93) and 1.19-1.52 longer
than wide tavernge 1370 fingers 00.37-0,59 times as long as
chela raverage 0,340, Man <icidulating arei with 13 corneous
crests, lurgest crest (6™ (o 8"), 0.4 tmes os long a5 main
area, Merus of cheliped withour distal tibercle on ventol
face, Dactyl of thind ambulatory leg 101-1 40 times as long
s propodus Geverage 1200 proportion only (080 for single
unusuul specimen, female 2.9 mm, MNHN Pg 3004),
Posterior lobes of telson ecach armed with O-4 small spines
on terminal margin,

Codoration. — Uctlar peduncles pale vellow, Shield and
posterior carapace white, Chelipeds and ambuliatory legs with
o pattern of altermating red and yellow rings on pulms of
chelae, propodi. carpi, and meri, Red rings absent on fingers
of chelae and ductvls of ambulatory leps, these parts being
uniformlby yellow, Propodi of umbulstory legs yellow on
distul and proximal areas, each with 3 main red rings
(sometimes divided by vellow lines). Abdomen white,

Shelly. = This species has previously been found in shells
with large apertures, such as Trironoranella (Miyake, 1982)
amit Arcitbario (Fores, Y952 and m shedts with narrowe
upertures such as Copns. Mitra, and Cassis (lapan, cf
Mivake, 1978, as O stedgates), This is also the case in French
Polynesia where € Lrempfi uses both shells with narow
apertures | Conidae: Conus guercinns (Lightfoor), O




THE RAFFLES RULLETIN OF Z0O0OLOGY 2

el teccensiy mariefoe Behder & Wilson, O tessilary Born
and undetermined Cypracidac), und shells with large
apertures (Fasciolariidae: Cverduy serorinuy Hinds;
Muricidac: Chivarens thomasi (Crosse), Clicorens sp.
Persomidue: Distorsio spo Coralliophillidae: Latiaviy sp.
undetermined Buccinidue; Bursidae: Bursa sp.; and
Terehricise: Tereda sp.b.

Renrarks, — The apparent Diest record of this species in French
Polynesia is from Forest { 1995 who mentooed two juvenles
wrapped at Fry Meareara stn D47 CAue, 1990, Tahoata sland.
48 ). Reexamination of these specimens show that they
dctially belong 1o O vgbovako, new Species, Despite this
carlier confusion, the presence of C krewpfT around the
Marguesas 1slands s now confirmed by the specimens
collected during the MUSORSTOM 9 caumpuion. The species
wis found inalmost all the islands investigated, and therelore
must be common in the archipelagzo, Ttis clearly not linoral,
a5 i1 s been collected only between 74 10 232 me Lo shallow
waters, It seems 0 be replaced by the reluted € vakovalke
5T m, which has a similar coloration, However, around
GO-T0 my ot 1s o be expected that vertical disimbutions of
these two species may overlap,

Alfinitics between O Erempf@ and O vakevako lave already
been discussed under £ vakovako, Their colorution puttems
are similar (Figs, La, oo the most sinking simikarily being
lhe ahsence of red rings on the fingers of the chelag and
dactyls of the wmbulatory legs. The two main differcnces
are! b number of red rings oo propodi of wambulalory legs,
usaadly ve in O krempfi versus six in O, vakovako:; and b)
ibdomen colorution, while in O frempf, red with o pattern
of yellow lines in €0 vekovako. In the case ol preserved
specimens that have lost their coloration, the two species
are cusily separated by the form of the ocular scales: a single
terminel spine s present in O Erempfi, versus three W live
spines in O vakevako, Moreaver, in complement lo
differences already stuted under O vakevako, it hos been
ohserved that the outer fece of the palm has four regular
striae 1 O keewnpfi, whereas only three siriae are regular in
O vakevake, the proximal stria stria n™4 on Fig. 3h) being
irreeutur and mterropled near the ventrud murgin,

General Biology. — Larpe Indo-West Pacific distribunion,
Lot Inchioe Ocean, Kenya 1o south of Arabie, Réumon Island,
South China Sea. Indonesia. Philippines. Japan, New
Caledimia, and Marquesas (Eino, Hiva Oa, Noku Hiva, Us
Huku, and Fuatu Hive), mainly between 80-300 m. Records
between [0-38 m (cf. Forest, 19495: 59) appear now
guestionable in the view of the deep distribution abserved
around the Marquesas [slands: o lor of specimens caprured
between T4-252 m, and absence ol the species in shallower
waters, despite several investizations al these depths,

DISCUSSION

With this work. s1% representatives of the genus Ciffepuagars
are now reporied Trom French Polyvoesia. Nol surprisingly,

the oldest record is O sirigoins, linoral and vbiguitows in

e Indo-West Pacilic. 10 was Arest recorded from Tahiti by
Ciremann ¢ 1892), and later by Montelorie (1984, 1987), Three
subsequent species are recorded in the revision of the genus
Trizopagns by Forest (1995), all deep water species trapped
or dredged between 120-480 m during the Frv Marara
cruises (Pouping 19965 O wieior Forest, 1993 (Tuamaoty
Ishuncs, 240-280 mi; O pacifices Forest, 1995 (Austral and
Tuwmoty Islunds, 120-480 m und possihly 800 m; also
Marquesas Islands, [04-140m, pers. obzery. ) and € plessisi
Forest. 1995 {Toamotu Islands, 160-240 m: also Austral
[slands, TH) o pers. observ. . Two additional species. C.
krenngfi (Forest, 19320 and O vakovako, new species, ary
included in the present work., Only two of these six
Ciliopagures are still unrecorded outside French Polynesia,
They are. O vakeveko, littoral and possinly endemic o the
Marguesas Islands where it might represent a vicariunt ol C
strigatuy, and the deep-witer O plesviss (110-240 m) thi
miay well be found in other regions when more deep-waler
explorations are undertaken,

Among the 17 species now included in the genus
Ciftapoenris, O sieipains was for a lone tme considered as
the only intertiidal species. New collections inthe Tndo-West
Pacific with more attention paid 1o color patterns, hove
reveled the existence of two ather sibling species that were
previously confused with C sirdeatien; O teicedor Forest,
P985, frown the southwestern Indian Ocean, and . vakovake,
a new species described here lrom the Marguesas
archipelaga, These three imtertidal species cannot alwiys be
conlidently separated on the basis of morphology and can
be hest recoznized by color differences. This Lrait 15 muostly
lost with preservation, thus explaining the previous
contustons im the hterture. Such sibling species. although
they are a source of debate among taxonomists about their
validity, nre nevertheless increasingly recognized in the
Decapoda (Knowlion, 1986, 1993), Other examples of
species mnly separated by the use of color pattern have
also been given hy Castro {1996} for brachyoran crabs
I papezie), and Poupin (19971 and Poupin & Melaoghlin
(19498 for hermit crabs (Calcius) In this lust genos, the
panir Cerfeinns elegans (H, Milne Edwards, 153600 arclidaos
Poupin. 1997, is very similar to Ollepagaris sorigariesiic
verkoveako which are studied here. In both pairs, the first
species 15 widespread across the Indo-West Pacific, while
the sccond occurs allopatrically in the Marquesas |slands
and. i both cases. is munly distunguished by the color
patternt. The geographical isalation of the two color morphs
reinforces the existence of separate species as well as it
distinguishes the Marguesas Tslands as a separate area within
French Polvnesia and Indo-West Pacific. These resulis
umderscore the critical impoance of color in alpha-taxonomy,
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