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ABSTRACT

The French-Indonesian 1991 campagne to the islands of Kai, Aru, and Tanimbar, part ol the Maluku region of
Indonesia, revealed an unexpected wealth of hermit crabs of the family Paguridae. Although only 295 specimens were
collected in depths ranging from 85 to 1024 meters, an incredible 19 genera and 36 species are represented, of which
seven genera and 26 species are described for the first time. Included are the monotypic Alainopaguraides gen. nov.,
Enneopagitrus gen, nov., Enneophiylius gen. nov., Icelopagurus gen. nov., and Tarrasopagurus gen. nov., and their
respective new species. The genus Michelopagurus, gen. nov., is established for "Pagurodes” lwatniies Henderson, 1888,
and one additional new species, and the genus Pseudopagurus is created for "Pagurodes” piliferus Henderson, 1888, the
last of the original trio of species initially assigned to the heterogeneous Pagnrodes. A lectotype for Pagurodes inarmatus
Henderson, 1888, the type species of the now monotypie Pagurodes, is also designated. The genus Turleania is proposed
as a replacement name for Lawrentia McLaughlin & Haig.

Of the new genera, three are particularly noteworthy. Not only are Enneopagurus and Entieophyfius just the second and
third genera of the Paguridae to be characterized, in part, by the absence of gills on the third maxillipeds, the latter genus
is unique, at lcast for the present. Its type species, E. spinfrostris sp. nov., is the first pagurid known to have a well
developed epi-rostral spine. Alafnopaguroides joins that very specialized group of genera distinguished by marked
reduction in the abdomen, accompanied by total loss ol male pleopods and reduction in the number of female pleopods.
Two additional genera of this group, Sofitariopagurus and Porcellanopagurus, are also represented in the KARUBAR
collection, each by a new species.

In addition to the new genera, new species are described in several ol the less commonly reported genera, €.g.,
Catapagiuroides, Decaphrytius, Catapagurus, and Towopaguropsis. Although Pagurus is widely represented in the colder
waters, particularly of the northern hemisphere, the discovery of three new species from the restricted geographic region
of the KARURAR campagne was unexpected. A third species has been added to, and extends the distributional range of, the
recently described Bathypaguropsis from Australian and New Zealand waters. A new species deseribed in Austrafereniis
has provided continuity to the heretofore disjunct distribution of this genus. Only one genus, Pylopaguropsis, was
represenied entirely by known species.

MecLAUGHLIN, P. A., 1997. — Crustacea Decapoda; Hermits erabs of the family Paguridae from the KARUBAR Cruise in
lodonesia, fu: A. CROSNIER & P. BOUCHET (cds), Résultats des Campagnes MUSORSTGM, Volume 16. Méwn. Mus. nain,
Hist. nat,, 172, 433-572. Paris 1SBN 2-85653-506-2.

Source - MMEMN Pands



434 P.A. MCLAUGHLIN

The KARUBAR collection is also significant for its number of highly evolved genera, Specifically, development of the
male sexual tube(s) 15 uncommonly prevalent, In the 19 genera ineluded tn the collection, males of 13 develop a sexual
tube on one or both coxae of the fifth pereopods, or nearly two-thirds of the total genera.

All species are fully illustrated and detatled deseriptions or diagnoses provided. Keys are provided for the regional
genera and species, including thosc reported from the Maluku area, but not ineluded in the KARUBAR collection.

RESUME

Crustacea Decapoda : Pagures de la famille des Paguridae récoltés lors de la campagne KarUBAR
en Indonésie,

La campagne franco-indonéstenne KARUBAR faite aux Moluques, cn 1991, dans la région des tles Kai, Aru et Tanimbar
a révelé une richesse inattendue en bernard-Vermite de la famille des Paguridae. Bien que 295 spécimens seulement de eette
famille aient été récoltés 2 des profondeurs comprises cntre 85 et 1024 métres, ils forment un enscmble incroyable de 19
genres et 36 esplces, parmi lesquels sept genres et 26 espéees sont nouveaux. On y trouve les genres monotypiques
Alainopagurus gen. nov., Enneapagrrus gen. nov,, Enneoplvifus gen, nov., feelopagurus gen. nov, et Tarrasopagurus
gen. nov. et les espéees nouvelles qui leur correspondent. Le genre Miclelopagnrus, gen. nov., est établi pour
“Pagurodes™ limauius Henderson, 1888, et une espice nouvelle additionnelle, tandis que le gente Psendopagirus est eréé
pour "Pagurodes” piliferus Henderson, 1888, la dernidre des trois especes assignées, a l'origine, au genre hétérogene
Pagurodes. Un lectotype pour Pagurodes inarmatus Henderson, 1888, I'espeee type du genre Pagurodes, maintenant
monotypique, est désigné. Le genre Turleania est propose en remplacement de Lanrentia McLaughlin & Haig, préemployé.

Parmi les nouveaux genres, trois sont particultérement tntéressants, Non seulement Euneopagnrus et Enneoplrytius
sont les sceond et troisiéme genres de Paguridae A étre caractérisés, en partie, par I'absence dc branchies sur Ics troisiemes
maxillipédes, mais en outre, le dernier eité est unique, au moins pour Ic moment, son espéce type, E. spinirostris, &tant lc
premier paguride connu 3 posséder unc épine épirostrale bien développéc. Alainopagnrus fait partic du groupe trés
spécialis€ de genres se distinguant par une réduction marquee de I'abdomen, accompagnée par la perte totale des pléopodes
males et la réduction en nombre des pléopodes femelles, Deux genres appartenant 2 ce groupe, Solitariopagurus el
Porcellanopagurus, sont également représentés dans les récoltes de KARUBAR, chacun par une espace nouvelle,

Des cspéces nouvelles sont également décrites dans plusicurs autres genrcs peu communs, A savoir Catapaguroides,
Decaphyllus, Catapagurus el Tomopaguropsis. Bien que Pagurus soit largement représenté dans les eaux froides, en
particulier de I'hémisphére nord, la découverte de trois nouvelles espéces appartenant A cc genre dans la région restreinte
prospectée par la campagne KARUBAR était inattendue. Une troisitme espece a €t¢ ajoutée au genre Batliypaguropsis,
réccmment déerit des eaux australiennes et néo-zélandaises. La description d'une nouvelle espéce duns le genre
Australeremns permet de rendre cohérente la distribution de ce genre jusqu’d présent discontinue, Senl un genre,
Pylopagnropsis, était représenté dans la collection par des cspéces toutes connues,

La collcetion KARUBAR est également significative par le nombrc de genres trés évolués quelle renferme, En
particulier, lc développement des tubes scxuels males est anormalement prédominant, Parmi les 19 gCNIEs représentés
dans la eollection, 13, soit environ les deux tiers, ont des males avec un tube sexuel développé sur 1'inc ou les deux coxae
des cinquitmes péréiopodes.

Toutes les especes sont figurées et déerites en détail ou des diagnoses sont fournies, Des clés d'identification
regroupant les genres ou les espaces récoltés lors de KARUBAR et ceux ct celles déja signalés de la région étudiée sont
proposées.

INTRODUCTION

Prior to the 1991 French-Indonesian campatgn, KARUBAR (named for the islands of Kai, Aru and Tanimbar),
the regional marine hermit crab fauna of the Maluku (formerly Moluccas) regton of Indonesia was known primarily
from the cxpeditions of the "Afers" (MIERS, 1884), "Challenger” (HENDERSON, 1888), "Siboga” (DE SAINT
LAURENT, 1968a, b; MCLAUGHLIN & HAIG, 1996), "Snellius” (BUITENDIIK, 1937) and "Alpha Helix" (HUMES,
1981; FOREST, 1984; HAIG & BALL, 1988), and the shallow water collections of the Indonesian Institute of
Sciences (RAHAYU & FOREST, 1993, 1995). Eight species were reported tn the combined collections of the
"Alert” and ”Challenger" and one from the "Sneflius”. Five species from the "Siboga” collections were described
by DE SAINT LAURENT (1968a, b); however, in subsequent publications FOREST and DE SAINT LAURENT (1968)
and DE SAINT LAURENT (1970a, b) indicated that numerous species from that expedition rematned to be described,
MCLAUGHLIN and HAlG (1996} have just recently described three of those, RAHAYU and FOREST (1993, 1995)
reported on 14 species of the diogenid genus Diogenes and 20 species of Clibanarius from Indonesian waters,
although not all were represented tn the Maluku region. Isolated species reports have also come from several
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sources, particularly theose concerning associations with rhizocephalans, e.g., the "Siboga” (VAN KAMPEN &
BOSCHMA, 1925, BOscHMA, 1931b); MORTENSEN's Pacific Expedition (BOSCHMA, 1931a), and the Danish
Expedition to the Kei Islands (vaN BAAL, 1937), as well as museum collections (DE MAN, 1881; LEWINSOHN,
1969); however, the most comprehensive report is that of HaG and BALL (1988) from the "Alpha Helix”
expedition. These authors documented the occurrence of 46 marine specics {including four new and four left
undescribed); however, most were collected at depths of 20 meters or less; seven genera of the Paguridae were
represented.

1t has long been postulated that the most diverse marinc faunas are to be found in the tropical oceans, especially
the Indo-West Pacific, but at depths generally less than 200 meters {(e.g., EKMAN, 1953; BRIGGS, 1974). Within
the Paguridea (sensu FOREST, 1987), most hermit crabs inhabiting these tropical environs were thought to belong
to the family Diogenidae. The hermit crabs of the family Paguridae that were collected during the KARUBAR
expedition consisted of 295 specimens, all coming exclusively from depths ranging from 85 to 1024 meters. The
assemblage includes an astonishing 19 genera, of which seven are proposed herein, and 36 specics, 29 of which are
reported for the first time. More than 65 percent of the specics covered by this report were collected from depths in
excess of 200 meters, whereas only four species appeared restricted to more shallow depths.

Of the new genera, Michelopagurus gen. nov., with Lype species Pagurodes limatulus Henderson, 1888, has
been erected for one of 1wo species originally described in the heterogeneous genus Pagurodes Henderson, 1888,
hut subsequently restricted from that genus by designation of P. inarmatus Henderson, 1888, as the type species
(DE SAINT LAURENT, 1969). Although the second spccies, Pagurodes piliferus Henderson, 1888, is not present in
the KARUBAR collection, it is in the interest of stability in nomenclature that a new genus, Pseudopagurodes gen.
nov., also be established for it.

The general terminology used in the species descriptions is that of MCLAUGHLIN (1974), with exception of the
fourth pereopods. A distinction is made hercin between subchelate fourth percopods, in which the pereopod is
developed as a prehensile structure by the folding back of the dactyl against the propodus, and semichelate fourth
pereopods, where the ventral margin of the propodus is produced beneath the dactyl to such an extent that flexion
of the dacty] becomes much more akin to the action of a dacty! against a fixed finger of a chelate appendage. Terms
pertaining to regions of the carapace follow those proposed by PILGRtM (1973) and MORGAN and FOREST (1991).
Gill structure, i.e., trichobranchiate, intermediate, or phyllobranchiate follow the definitions provided by
LEMAITRE {1989}. The lists of specimens examined follow the station data provided by CROSNIER er al. (1997).
The station abbreviations DW, CP, and CC refer to Warén dredge, beam trawl, and shrimp trawl respectively,
Shield lengths (to the nearcst 0.1 mm) of the specimens examined are indicated in parentheses, and measured from
the tip or midpoint of the rostrum to the midpoint of the posterior margin of the shield. In keys provided for the
Maluku regional taxa, thosc not encountered during the KARUBAR expedition are indicaled by an asterisk (*}. The
majority of the specimens reported herein arc shared between the Muséum national d'Histoire naturelle, Paris
{(MNHN) and the Puslitbang Oseanologi - LIPI, Jakarta (POLIP1}. Supplemental matericls of selected species are
deposited in the National Museum of Natural History, Smithsonian nstitution, Washington. D.C. (USNM) and
the Swedish Natural History Museum, Stockholm (SNHM). Comparative materials used in the study have come
from the Muséum national d’Histoire naturelle (MNHN), Museums and Art Galleries of the Northern Territory,
Darwin, Australia (MNT), National Museum of Nawural History, (USNM}, Natural History Museum, London
{(NHM), Natural History Museum and Institute, Chiba, Japan (CBM-ZC), Rosenstiel School of Marine and
Atmospheric Scicnces, University of Miami (UMML), and the author's personal collection. Photographs were
taken with a Nikon 35 mm camcra and a professional camera 4 x 5 inches.

LIST OF GENERA AND SPECIES

Genus ALAINOGPAGUROIDES gen. nov.
A, lemaitrei sp. nov.

Genus ANAPAGRIDES de Saint Laurent-Dechancé, 1966.
? Anapagrides sp.
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Genus ANAPAGURUS Henderson, 1886 (key).
Genus AUSTRALEREMUS McLaughlin, 1981.

A, indonesiensis sp. nov.
A. trserratus (Ortmann, 1892).

Genus BATHYPAGUROPSIS McLaughlin, 1994
B. rahayuae sp. nov.

Genus CATAPAGUROIDES A. Milne Edwards & Bouvier, 1892.
. cristimanus de Saint Laurent, 1968 (key).

. declivis sp. nov.

. itnermiis de Saint Laurent, 1968 (key).

. karubar sp. nov.

. el de Saint Laurent, 1968 (key).

. morteuseni de Saint Laurent, 1968 (key).

C. spindianus de Saint Laurent, 1968 (key).

Genus CATAPAGURUS A. Milne Edwards, 1880.
C. eusifer Henderson, 1893 (key).
C. holthuisi sp. nov.
C. oculocrassus sp. nov,
Catapagurus sp. of HAIG & Bavri, 1988 (key).
C. tauinbarensis sp. nov.

Genus DECAPHYLLUS de Saint Laurent, 1968.
D. barunajava sp. nov.
D, juguai de Saint Laurent, 1968 (key).
0. maci sp. nov.
D. stmilis de Saint Laurent, 1968 (key).

Genus ENNEOPAGURUS gen. nov.
E. garciagomezi sp. nov.
Genus ENNEOPHYLLUS gen. nov,
E. spinirostris sp. nov.
Genus ICELOPAGURUS gen. nov,
I crosuieri sp. nov.
Genus MICHELOPAGURUS gen. nov.

M. chacei sp. nov,
M. fimatudns (Henderson, 1888),

Genus MICROPAGURUS McLaughlin, 1986 (key).

Genus NEMATOPAGURUS A. Milne Edwards & Bouvier, 1892.
N. alcocki sp. nov.
N. australis (Henderson, 1888) (key).
N. cf. fudicus Aleock, 1905.
N, ostlingochirus sp. nov.
N. scutelliforiis sp. nov,
Nematapagurus sp.
N. spinulosensoris McLaughlin & Brock, 1974.
Genus PAGURODES Henderson, 1888.
P. inarmatus Henderson, 1888 (photos).

Genus PAGURUS Fabricius, 1775.
P. capsularis sp. nov.

OO0 0
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. compressipes (Miers, 1884) (key, photos).

. haigae sp. nov.

. hedleyvi Grant & McCulloch, 1906 (key).

, Rirtimanus (Miers, 1880} (key).

. kaiensis sp. nov.

. moluccensis Haig & Ball, 1988 (key).
P. pergranulatus (Henderson, 1896) (key).
?Pagurus sp.

Genus PORCELLANOPAGURUS Filhol, 1885,
P. jacquesi sp. nov.

Genus PSEUDOPAGURODES gen. nov.
P. piliferus (Henderson, 1888) (photos).

Genus PYLOPAGUROPSIS Alcock, 1905,
P. fimbriata McLaughlin & Haig, 1989 (key).
P. laevispinosa McLaughlin & Haig, 1989
P. lewinsohni McLaughlin & Haig, 1989 (key).
P. zebra (Henderson, 1893).

Genus SOLITARIOPAGURUS Tiirkay, 1986.
S. tuerkayt sp. nov,

Genus SPIROPAGURUS Stimpson, 1858 (key).

Genus TARRASOPAGURUS gen. nov.
T. rostrodenticulatus sp. nov.,

Genus TOMOPAGUROPSIS Alcock, 1905,
T. crinita sp. nov,
T. miyakei sp. nov,

Genus TURLEANIA nom. nov.
T. atbatrossae (McLaughlin & Haig, 1996) (key).
T. balli (McLaughlin & Haig, 1996} {key).
T. multispina sp. nov,
T. senticosa (McLaughlin & Haig, 1996).
T. sibogae (McLaughlin & Haig, 1996) (key).

T T~ T~ M- M~

SYSTEMATIC ACCOUNT
Family PAGURIDAE Latcille, 1803

Key to the genera of the Maluku Paguridae

1. Crista dentata of third maxitliped with accessory tooth ... 6
— Crista dentata of third maxilliped without accessory tooth ... 2

2. Rostrum strongly deflected downward over ocular lobes; with epi-rostral spine ...............
................................................................................... Enneophylius gen. nov.
— Rostrum not strongly deflected downward over ocular lobes; without epi-rostral spinc ... 3

3. Pleurobranch present above fourth pereopod; males with elongate left sexual tube; females

ity PEiTEe) EOMEMEMES  soomemonmsesmonmos0 KE0NEEeEs003a000 89663A=AE0006 CH0560050550000ERRATNTp2Ba=a50t 4
— Pleurobranch absent above fourth pereopod; males with clongate right sexual tube; females
with single 1efl BONOPOLE ... e e e e e 5

437
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4, Male sexual tube with terminal tft of sparse setae; paired arthrobranchis on third

MAaxillPeds oo Turleania nom. nov.
— Male sexual tube with terminal fringe of dense stiff setae; no paired arthrobranchs on third

EREIEBEES  2cansesconsesaasessssncesncs senmoonamancosEamoss sosoosonacenco Dot Enneopagurus gen. nov.
5. Males with 3 unpaired left pleopods; fourth pereopod semichelate ....... Catapaguroides
— Males with 4 unpaired left pleopods; fourth pereopod simple, not semichelate ................

................................................................................................... Decaphyllus
6. Males with sexual tube developed on one or both coxae of fifith pereopods ..............0es 7
— Males without sexual tube developed on one or both coxae of fifth pereopods ............ 17
7. Abdomen well developed: males with 2 to 4 unpaired lefi pleopods ... 9
— Abdomen reduced; males without unpaired left pleopods ... 8

8. Pleurobranch present above fourth pereopod; lateral margins of shield rounded ................
............................................................................. Alainopaguroides gen. nov.
— Pleurobranch absent above fourth percopod; lateral margins of shield drawn out into

SPINOSE PrOJECHONS L.uiiiiitiiiit it v e s e e e e Solitariopagurus
9. Females with paired first pleopods inodified as gonopods ..o 10
— Females without paired first pleopods modified as gonopods ... 12

10. Chelipeds subequal; rostrum smoothly rounded; males with very short 10 very long sexual
tube on coxa of right fifth pereopod; left sometimes also with very short sexual tube . 11
— Chelipeds markedly unequal; rostrumn denticulate; males with moderately short sexual tube
on coxa of left fifth pereopod, right sometimes also with short tube ...,
................................................................................. Tarrasopagurus gen. nov.

11. Males with elongate right sexual tube; ocular acicles very broadly separated; gills

phyllobranchiate ... i Nematopagurus
— Males with very short right sexual tube; ocular acicles separated hy approximately basal
width of | acicle; gills trichobranehiate .............coooovvvne, Michelopagurus gen. nov.
12. Males with weil developed right scxual tube ... 13
— Males with well developed left sexual tube ..o 15
13. Right sexual tube elongate, curving up over dorsal surface of hody from right 1o left,
telson subtriangular ... Catapagurus
— Right sexual tube short, not curving up over dorsal surface of body; telson not
E T 1241 Y TR 14
14, Ocular acicles elongate; chelipeds subequal; fourth pereopods with prominent tubular
preungual process at base of claw .....ocoovvininn Icelopagurus gen. nov,
— Ocular acicles short; chelipeds markedly unequal; fourth pereopods without prominent
PICURZUAL PIOCESS L 1vtieivs it e ieeses bt e ee e be s et e et et e eeee e rae s re e eeeees Anapagrides
15. Telson with median cleft; ocular acicles SIMPLE voviviiv i eee s 16
— Telson without median cleft; ocular acicles multifid ...........vccevrvernes, Micropagurus*®
16. Chelipeds grossly unequal ........ocoocoooiiiiiiiieeee e Anapagurus*
— Chelipeds SUBEQHAL ..oovveiivees s v e v e s e et e eee e Spiropagurus*
17. Pleurobranchs above second, third and fourth pereopods ............c...ccccoeeeiiieieina, 20
— Pleurobranchs above fourth pereopod OnlY .........ccoviiiiviriitie e 18
18. Abdomen reduced; lateral margins of shield drawn out into strongly calcified projections;
males without unpaired left pleopods ..........cocoviviviiiivneeee e Porcellanopagurus

Source - MMNHMN Pars



PAGURIDAE FROM THE KARUBAR EXPEDITION 439

— Abdomen not reduced; lateral margins of shield not drawn out inte strongly caleified

projections; males with some unpaired left pleopods ..., 39
19. Females with first pleopods paired and modified as gonopods; right chela circumscribed by
EREY @1 MBS oo oo aom s oo aam 6390 400000500 0000 000300 0000 00 0000 336 550 0066 8005 55 6665 T68 50 Australeremus
— Females without first pleopods paired and modified as gonopods; right chela not
circumscribed by Tow of SPINES .ivvvviiiciiiciiie i Pagurus
20, Chelipeds subequal .......oooviiii i e e e Tomopaguropsis
— Chelipeds grossly unequal, right markedly larger than left ...........ccoooon s 21
21. Females with first pleopods paired and modified as gonopods; males with 3 unpaired left
BEEREIR oo oonocsonaamseeanas s eaa00000000000000000 09000000 000009 8RA0G6E 06600055 530000 5000 Pylopaguropsis
— Females without first pleopods paired and modified as gonopods; males with four unpaired
left pleopods ... Bathypaguropsis

Genus ENNEOPHYLLUS nov.

DtaGNOSIS. — Nine pairs of phyllobranchiate gills; arthrobranchs absent from third maxillipeds. Rostrum well
developed, strongly depressed. Ocular acicles simple. Antennal peduncle with supernumerary segmentation not
clearly evident. Third maxilliped with 1 spine on basis; ischium with crista dentata somewhat reduced, without
accessory tooth (Fig. 1a). Sternite of third maxillipeds unarmed. Chelipeds unequal, right appreciably larger.
Dactyls of ambulatory legs with spinose ventral margins. Sternite of third pereopods with small anterior lobe.
Fourth pereopods semichelate, with single row of scales in propodal rasp. Fifth pereopods weakly semichelate.
Sternite of fifth pereopods developed as single small lobe.

Coxa of left fifth pereopod in males with elongate, basally stout sexual tube directed exteriorly and curved
dorsally across abdomen from left to right, with few terminal setae; right fifth coxa with gonopore, no apparent
sexual tube; 3 unequally biramous unpaired left pleopods. Females not known.

Abdomen straight; uropods (Fig. 1k) only slightly asymmetrical. Telson with transverse suture very weakly
indicated; terminal margins oblique.

TYPE SPECIES. — Enneophylius spinirosiris sp. nov. Gender masculine.

ETYMOLOGY. — From the Greek ennea meaning nine, and phytion meaning leaf, and referring to the nine
pairs of phyllobranchiate gills in this genus.

AFFINITIES. — Enneophylius very closely resembles the other two genera of pagurids now recognized that have
only nine pairs of gills, Enneobranchus Garcia-Gémez, 1988, and Enneopagurus gen. noy. All three are
characterized by the absence of an accessory tooth on the crista dentata of the third maxilliped, an elongate left male
sexual tube, and a subtriangular telson that has the transverse suture faintly, if at all, indicated. However, the three
genera differ fundamentally in gill structure: phyllobranchiate in Enneophyllus, intermediate in Enneobranchus, and
trichobranchiatc in Enneopaguris. Additional characters that distinguish the three taxa include: 1) the termination
ol the left sexual tube - apparently lacking any terminal setae in Enneobranchus (cf. GARCIA-GOMEZ, 1988), with
a dense fringe of setae in Enneopagurus, but only a very few setae in Enneophylius; 2) a distinctive preungual
process at the base of the dactylar claw on the fourth pereopod in Enneobranchus, but lacking in both
Enneopagurus and Enneophylius; and 3) subequal chelipeds in both Enneebranchus and Enneopagurus, but
conspicuously unequal in Enneophylius.

REMARKS. — Enneophyttas at present is known only from a single representative of the type species,
E. spinirostris sp. nov. For this reason, no attempt has been made at this time to determine the precise structure
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440 P. A. McLAUGHLIN

of the mouthparts in this genus; however, a flagellum on the first maxilliped can be observed without dissection.
The supernumerary segment of the antennal peduncle that is usually calcified and readily apparent is, in this
specimen, represented only as a chitinous arca between the third and fourth segments. A character that sets
Enneophytius apart, not only from Erneobranchius and Enneopagurus, but all other pagurids, is its remarkable
rostral structure. The rostrum is exceptionally well developed, lobe-like, and bent downward over the ocular plate
between the ocular acicles (Fig. 1b-c). At least in E. spinirestris a prominent epi-rostral spine is developed.

Enneophyllus spinirostris sp. nov.
Figs la-k, 33a-b

MATERIAL EXAMINED. — Indonesia. KARUBAR, Tanimbar [slands: stn DW 49, 08°00°S, 132°59'E, 210-206 m,
29.10.1991: 1 & (1.5 mm) (MNHN-Pg 5250).

TyPES. — The unique specimen is the holotype.

DESCRIPTtON. — Shicld (Fig. 1b) considerably longer than broad, but with lateral portions distinctly rounded;
anterior margin between rostrum and lateral projections concave; anterolateral margins terraced; posterior margin
truncate; dorsal surface glabrous, but with small areas of decalcification anterolaterally. Rostrum strongly produced
as rounded lobe, deflected downward over ocular lobes, and provided with extremely prominent epi-rostral spinc
(Fig. 1b-c). Lateral projections well developed, acutely triangular, with marginal or submarginal spine.

Ocular peduncles (including corneae) approximately 0.60 shield length; peduncles appearing somewhat laterally
compressed; corneae slightly dilated. Ocular acicles moderately small, roundly triangular, with submarginal spine;
separated basally by width of rostrum or equivalent to basal width of 1 acicle.

Antennular peduncles, when fully extended, overreaching ocular peduncles by 0.80 length of ultimate segment.
Ultimate segment with 1 long seta dorsodistally. Penultimate segment with few short setae. Basal segment with
statocyst region expanded laterally, with small spine on dorsolateral margin distally.

Antennal peduncles overreaching ocular peduncles by approximately half length of ultimate segment. Fifth and
fourth segments with scattered setae. Third segment with small ventrodistal spinule. Second segment with
dorsolateral distal angle produced, terminating in acute simple spine and with slightly smaller spine on mesial
margin; dorsomesial distal angle with prominent acute spine. First segment with spine at dorsolateral distal angle;
| small spine on ventrolateral margin distally. Antennal acicle reaching to proximal margin of fifth peduncular
segment; straight, terminating in acute spine and with few very short setae. Antennal flagellum short, not reaching
tip of dactyl of left cheliped, with 1 or 2 short (1 or 2 article length) sctae on each article. Crista dentata with
7 relatively evenly-sized teeth (Fig. 1a).

Chelipeds uncqual; right appreciably larger. Right cheliped (Fig. 1d) moderately clongate, chela (Fig. 33a)
operculate; propodal-carpal articulation perpendicular. Dactyl 0.80 length of palm, broad; cutting edge with
2 distinct calcareous tecth; terminating in small calcarcous claw; slightly overlapped by fixed finger; dorsal surface
flattened, smooth, dorsomesial margin drawn out into subacute obliquely elevated unarmed ridge; mesial and
ventral surfaces with few scattered setae. Palm approximately equaling length of carpus; dorsomesial margin
rounded proximally, strongly elevated into prominent acute crest in distal half, with 1 spinule basally on distal
margin; dorsal surface weakly convex on palm, but weakly concave on fixed finger, dorsolateral margin not
delimited in proximal third of palm, but produced as obliquely elevated crest distally and extending length of fixed
finger; mesial face of palm and ventral surfaces of palm and fixed finger with scattered sctae; cutting edge of fixed
finger with 2 prominent calcarcous teeth, terminating in calcareous claw. Carpus slightly shorter than merus;
dorsomesial distal angle with small subacute spine, dorsomesial margin with few low protuberances and long
setae, all surfaces with sparse tufts of setac, most numerous and longest on mesial and ventral surfaces. Merus
subtriangular; dorsodistal margin with small spine: dorsal surface with row of very small protuberances and few
setac; ventromesial margin with prominent spine at distal angle and 1 smaller spine in distal third; ventrolateral
margin with 1 spinule at distal angle. 1schium with row of minute spinules and few sctae on ventromesial margin.
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o

FIG, |, — Enneophyllus spinirosiris sp. nov., helotype & (1.5 mm) from KARUBAR Sin DW 49; a, bhasis and ischium ol
left third maxilliped; b, shield and cephalic appendages; ¢, rostrum and right ocular acicle (lateral view); d, right
cheliped {mesial view); e, left cheliped (mesial view); f, right second pereopod {lateral view); g, left third pereopod
(lateral view); h, anterior lobe of sternite of third pereopods; i, coxae and sternite of fifth pereopods; j. left sexual
tube (dorsal view); k, uropods and telson. Scales equal 0.5 mm (a, ¢, h, kj and 1.0 mm (b, d-g. i-j).

Left cheliped (Figs le, 33b) with propodal-carpal articulation nearly perpendicular; chela somewhat
dorsoventrally flattened, Dactyl only slightly longer than palm, unarmed but with scattered setae, longer and more
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numerous ventrally; cutting edge with row of small corneous teeth, terminating in small corneous claw. Palm
approximately 0.65 length of carpus; row of few low protuberances and tufts of long setae on rounded dorsomesial
margin, dorsal surface of palm and lixed finger smooth, with few scattered short setae, dorsolateral margin rounded
on palm, minutely spinulosc on fixed finger; cutting edge of fixed finger with jagged row of very small calcareous
teeth, terminating in very small corncous claw. Carpus approximately equal to length of merus, dorsal surface
broadened distally; dorsomesial distal angie with small spine, dorsomesial margin with row of spinulose
protubcrances and tufts of long setae, dorsal midline with spine at distal margin and longitudinal row of minute
protuberances and sparse tufts of sctac, dorsolateral margin only weakly delimited by few minute protuberances and
few setac. Merus subtriangular; dorsal margin with row of low spinulose protuberances and setae, 1 spine at distal
margin; ventrolateral margin with 1 very small spine a1 distal angle; ventromesial margin with ] prominent spine
at distal margin. Ischium with row of small spines on ventromesial margin.

Second and third pereopods (Figs 1f-g) moderately short, not overreaching outstretched right cheliped; generally
similar from left to right. Dactyls approximately 0.25 longer than propodi (left second and third broken in
holotype); in dorsal view, generally siraight; in lateral view slightly curved ventrally; terminating in slender
corneous claws; dorsal margins each with row of widely-spaced long moderately stiff setae; ventral, lateral and
mesial faces with few scattered setae; ventral margins with 5 or 6 corneous spines. Propodi with 1 corncous spine
on ventrolateral distal margin, dorsal and ventral surfaces each with row of widely-spaced low protuberances and
long moderately stiff setae. Carpi each with 1 spine at dorsodistal angle, row of low protuberances and long
moderately stiff setae on dorsal surface and 1 additional small spine. Meri each with low protuberances and sparse
tufts of sctae dorsally and ventrally; ventrodistal margins each with small spine (second) or unarmed (third). Ischia
unarmed, but with sparse tufts of setac dorsally and venirally. Fourth pereopod with small spine at dorsodistal
msurgin of carpus. Sternite of third pereopod with roundly rectangular anterior lobe (Fig. 1h), unarmed but with few
long setae. Sternite of fifth pereopods (Fig. 1i) narrow, with few distal setac.

Left male sexual tube (Figs 1i-]) very siout basally; right gonopore almost completely obscured by circle of
short setac. Abdomen elongate, nearly twice length of cephalothorax, straight; membraneous, with no indication of
segmentation of somites 2-5; tergite of somite 6 well calcified. Telson (Fig. 1k) with posterior lobes nearly
symmetrical, each with prominent spine a1 outer angle and |1 or 2 tiny corneous spinules on oblique terminal
margins, median cleft moderately decp; lateral margins cach with chitinous plate.

COLOR (in preservative), — Calcified integument somewhat iridescent; tint of orange on chelae and proximal
portions of fixed fingers and dactyls, disial portions white: ambulatory legs with tint of orange on dactyls and
distal halves of propodi.

HABITAT. — Scaphopod shell.
DISTRIBUTION. — Known only from the type locality in the Tanimbar Islands, Indonesia; 206-210 m.

ETYMOLOGY. — From the Latin spina, meaning spine and rostrunt, and indicating the presence of the unusual
epi-rostral spine.

AFFINITIES. — While clearly not closely related to any known pagurid taxa, Enneophyilus spinirostris does
possess a number of convergent characters. The shared generic characters have already been discussed. At the
specific level, 1he operculate right chela is reminiscent of species of Catapaguroides A. Milne Edwards & Bouvier,
1892 and Pylopagurus A. Milne Edwards & Bouvier, 1891. The use of a scaphopod microhabitat is also seen in
some species of Pylopagurus, Orthopagurus Stevens, 1927, occasionally Pagurus species (cf. MCLAUGHLIN &
KONisHI, 1994), and the parapagurid genus Tsunogaipaguris Osawa, 1995. The left sexual tube curving over the
abdomen is suggestive of species of Catapagurus A. Milne Edwards, 1880.

REMARKS. — The phylogenetic position of this extraordinary taxon cannot be even speculated upon until the
morphology of the female is known, and uniil sufficient specimens become available to permit a more detailed
study of the mouthparts and “skeletal” anatomy. Nonctheless, in having both reduced gill number and well devel-
oped sexual tube, it can be hypothesized that the rostral development reflects yet another apomorphic character.
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Genus ENNEOPAGURUS nov.

DtAGNOS1S. — Nine pairs of trichobranchiate gills; arthrobranchs absent from third maxillipeds. Rostrum
moderately well developed, triangular, not deflected. Ocular acicles simple. Antennal peduncle with supernumerary
segmentation. Maxillule {Fig. 2a) with external lobe of endopod somewhat produced, not recurved, but provided
with 2 or 3 moderately long setae. Third maxilliped with at least 1 prominent spine on basis; ischium with crista
dentata moderately well developed but without accessory tooth (Fig. 2b). Chelipeds subequal, right more robust.
Dactyls of ambulatory legs with unarmed or very weakly spinulose ventral margins. Sternite of third pereepods
with subquadrate anterior lobe. Fourth pereopods semichelate; with single row of scales in propodal rasp. Fifth
pereopods semichelate. Sternite of fifth pereopods developed as single small subovate or subcircular lobe.

Coxa of left fifth pereopod in males with well developed, rather stout sexual tube (Figs 3a-b) directed exteriorly
and upward, terminally somewhat spatulate and with fringe of dense curved setae; right fifth coxa with gonopore
and occasionally vas deferens slightly protruded; 3 unequaily biramous unpaired left pleopods. Females with paired
gonopores; no paired pleopods, unpaired left pleopods on somites 2 to 3.

Uropods asymmetrical. Telson with transverse suture weakly indicated; terminal margins oblique.

TYPE SPECIES. — Enneopagurus garciagomezi sp. nov. Gender masculine.

ETYMOLOGY. — From the Greek ennea meaning nine, and pagoures meaning crab, and referring to the
presence on only nine pairs of gills in this genus.

AFFINITIES. — As previously noted, Enneopagurus, Enneophylius gen. nov. and the Atlantic genus
Enneobranchus share several generic characters, however, none are mutually exclusive. Despite our limited
knowledge of its morphology, Enneophyilus is so markedly different frem the other two genera that its shared
characters must be considered convergent.

Differences in gill morphology, terminal setation of the male sexual tube, and the absence of a distinctive
preungual process at the base of the dactyl are sufficient to distinguish Enneopagurus from Enneobranchus;
however, their overall morphological similarities suggest a generally close relationship. Nevertheless, if gill
number is not considered, Enneopagurus appears even more closely allied to the Indo-Pacific genus, Turleania
nom. nov. Species of both of these genera have trichobranchiate gills, Jack an accessory tooth on the crista dentata
of the third maxilliped, and have the well developed male left sexual tube terminating in a wft of setae (Figs 3a-d).
The two genera are separated, not only by the presence of arthrobranchs on the third maxilliped in Turleania nom.
nov., but by differences in the armature of the dactyls of the ambulatory legs and in setal development of the male
sexual tube. In all known species of Turleania nom. nov. the ventral margins of the dactyls of the ambulatory legs
are each provided with a row of well developed spines; the sexual tbe is an elongate, usually somewhat spiraled
structure with rounded tip and sparse terminal tuft of straight setae. The dactyls of the ambulatory legs in
Enneopagurus, however, are either unarmed or have only a very few tiny comeous spinules; the left sexual tube is
moderately short, curved toward the exterior, with a broad, spatulate tip practically obscured by a dense fringe of
curved setae.

REMARKS. — Despite their differences, Enneopagurus and the Atlantic Enneobranchus might be considered
analog genera, set apart from most other pagurid genera chiefly by the absence of gills on the third maxillipeds.
Two additional characters shared by these genera, i.e., lack of an accessory tooth on the crista dentata, and left male
sexual tube closely align them with a second analog pair of Indo-Pacific/Atlantic genera, Turieanta nom. nov, and
Iridopagurus de Saint Laurent-Dechancé, 1966a.

GARCIiA-GOMEZ (1988) related Enneobranchus to Anapagrides de Saint Laurent-Dechancé, 1966b (sensu lato}
and Iridopagurus de Saint Laurent-Dechancé, 1966a, noting that all three genera shared the diagnostic characters of
1) a long left sexual tube and, 2) absence of an accessory tooth on the crista dentata. He also belicved that they all
possessed "intermediate” type branchiae, defining his term "intermediate” by reference to LEMALITRE's subsequently
published PhD dissertation {LEMAITRE, 1989, Fig. 2I-K). Recently MCLAUGHLIN and SANDBERG (1995) showed
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that DE SAINT LAURENT-DECHANCE's (1966b) Anapagrides, as defined by its type specics, A. facetus (Mclin,
1939), did not correspond (o the diagnosis given by its author, nor by DE SAINT LAURENT {1968b), and emended
Anapagrides to reflect the characters of A. facetus. Subsequently, MCLAUGHLIN and HAIG (1996) proposed the
genus Laurentia, a name now found 1o be a junior homonym (see, p. 477) for DE SAINT LAURENT-DECHANCE's
(1966b} taxon. GARCIA-GOMEZ's (1988) remarks now apply to Turfeania nom. nov.

Enneopagurus, Turleania nom. nov., Enneobranchus, and fridopagurus appear to form a very cohesive
phylogenetic unit in being four of only five taxa presently known that have a left male sexual tube, but lack an
accessory tooth on the crista dentata. Additionally, species of all four share, albeit not cxclusively, elongate
ambulatory dactyls, propodal rasps of the fourth pereopods which consist of a single row of scales, and generally
subtriangular telsons. However, some interesting divergent pathways, both morphological and geographic, should
be noted: 1) gills in species of Turleania nom. nov. are trichobranchiate, as are those of Enneopagurus;, species of
the Atlantic Iridopaguris and Enneobranciuzs have intermediate gills; 2) the external lobe of the endopod of the
maxillule is well developed, but not recurved, in species of Enneopagurus and Turleania nom, nov., but obsolcte
in Enneobranchus (cf. GARCIA-GOMEZ, 1988) and fridopagurus (cf. GARCIA-GOMEZ, 1983); 3) the rostrum is
triangular and well developed in Ennecpagurus and Turleania species, in contrast to the reduced and broadly
rounded rostra of species of both Atlantic genera: 4) the ransverse suture dividing the telson into anterior and
posterior lobes is weakly indicated in the Indo-Pacific genera, but apparently absent in Euneobranchus and
Iridopaguras. Although there is a suggested trend toward simplification in morphological structure from Indo-
Pacific to Adantic in these analog genera, all are still highly complex taxa about which we still have only
fragmented knowlcdge,

Enneopagurus garciagemezi sp. nov.
Figs 2a-j, 3a-b, 33 ¢-f

MATERIAL EXAMINED. — Indonesia. KARUBAR, Kai Islands: stn CP 39, 07°47'S. t32°26’E, 466-477 m,
28.10.1991: 4 &, lov, § (2.4-3.1 mm) {POLIPI).

Tanimbar [slands: stn CP 56, 08°16'S, 131°59°E, 552-548 m, 31.10.1991: 3 .2 2,1 ¢ov. ¢ {2.4-3.3 mm)
(USNM 276005). — Stn CP* 59, 08°20'S, 132°11'E, 405-399 m, 31.10.1991: 2 &,2 ¢ (2.7-3.3 mm) (SNHM 4808), —
Stn CP 70, 08°41'S, 131°47'E, 413-410 m, 2.11.1991: | d (3.3 mm} (MNHN-Pg 5251). — Sin CP 71, O8°38'S,
131°44'E, 447-480m, 2,11.1991: 11 &, 18 § »6ov. @ (1.8-3.6 mm) (MNHN-Pg 5252). — Stn CP 70. 08°4]'S,
131°47E, 413.410 m, 2.11.1991: 7 &,5 9 {2.2-3.3 mm) (MNHN-Pg 5253): 1 9 (2.8 mm} (POLIP1). — Stn CP 69,
08°42'S, {31°53°E, 356-368 m, 2.11.1991: 7 ¢,12 2, 1ov. @ (2.3-3.6 mm) (MNHN-Pg 5254). — Stn CP 75, 08°46'S,
131°36'E, 452.451 m, 3.11.1991: 1 &.3 ¢ (2.5-2.9 mm) (POLIPl), — Sin CP 77, 08°57'S, 131°27'E, 352-346 m,
3.11.1991: 6 9 (1.8-3.3 mm) (USNM 276020).

TYPES. — The male (3.3 mm, MNHN-Pg 5251) collected at the station 70 of KARUBAR cruise is the holotype.
All the other specimens are paratypes.

DESCRIPTION. — Shield (Fig. 2c) slightly broader than long or length approximately equal to width; anterior
margin between rostrum and lateral projections concave; anterolateral margins sloping or terraced; posterior margin
truncate; dorsal surface with several tufis of setac. Rostrum triangular, well developed, reaching beyond bascs of
ocular acicles, terminating subacutely and with tiny spinule. Lateral projections well developed, acutely or
obtusely triangular, with submarginal spine.

Ocular peduncles (including corncae) approximately 0.75 shield length; corneae strongly dilated. Ocular acicles
narrowly triangular, with submarginal spine; scparated basally by less than 0.50 t0 Q.75 basal width of 1 acicle.

Antennular peduncles, when fully extended, overreaching ocular peduncles by 0.75 10 nearly entire length of
ultimate segment. Ultimate segment with 5 to 8 long setae forming arc on dorsodistal margin and irregular row of
long setae on dorsal surface. Penultimate segment with few short setae. Basal segment with statocyst region
expanded laterally and dorsoventrally tlattened, with small spine near dorsolateral margin in distal half.

Antennal pedunclcs overreaching ocular peduncles by 0.50 t0 0.75 length of ultimate segment. Fifth and fourth
segments with scattered long setac. Third segment unarmed or with small ventrodistal spinule. Second segment
with dorsolateral distal angle preduced, terminating in acute simple or more frequently bifid spine; dorsomesial
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distal angle with prominent acute spine. First segment with small spine at dorsolateral distal angle; 1 or 2 very
small spines on ventrolateral margin distally. Antennal acicle frequently reaching to distal margin of cornea or
beyond; terminating in acute spine and with long setae on mesial margin. Antennal flagellum long, overreaching
outstretched chelipeds, with 1 to 3 long and sometimes 1 or 2 shorter setae every 1 to 3 articles, at least in
proximal third, Crista dentata with 7 to 14 regularly or irregularly- sized teeth, decreasing in size distally.

FiG. 2. — Enneopagurus garciagomezi sp. nov,, a-b, paratype 2 (3.6 mm) from KarUBAR Sin CP 69; ¢-i, holorype ¢
(3.3 mm) from Stn DW 70; j, paratype (2.9 mm) from Stn CP 39: a, left maxillule; b, basis and ischium of left third
macilliped; ¢, shield and cephalic appendages; d, right cheliped (dorsal vicw); e, left cheliped (dorsal view); f, right
second pereopod (lateral view); g. left third pereopod (lateral view); h, anterior lobe of sternite of third pereopods;
i-j. telson. Scales equal 0,5 mm {a-b, h-j), 2.0 mm {c), and 3.0 mm (d-g).
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Chelipeds subequal; left frequently longer, but not as robust. Right cheliped (Figs 2d, 33c, e) elongate, quite
slender. Dactyl slightly shorter to approximately as long as palm; cutting edge with blunt or sometimes
denticulate calcareous margin and 2 or 3 more prominent calcareous tecth; terminating in very small corneous
claw; dorsomesial margin not delimited; dorsal surface convex, clevated proximally into slender ridge, all surfaces
unarmed but with numerous fine setae. Palm 0.60 to 0.80 length of carpus; dorsomesial and dorsolateral margins
not delimited, dorsal surface convex, surfaces of palm and fixed finger unarmed, but with many fine setae; cutting
edge of fixed finger with several small and 2 or 3 somewhat larger calcareous teeth proximally and row of tiny
calcarcous teeth distally, terminating in very small corneous claw. Carpus slightly longer than merus: dorsomesial
margin sometimes with row of small spines, or more often only 1 to 3 spines and several low tubercles: all
surfaces with very short transverse rows of moderate to long sctae; ventrolatera) distal margin frequently with small
spine. Merus with short transverse rows of setae on all surfaces; ventrolateral margin with | prominent spine at
ventrodistal angle, ventromesial margin with somewhat smaller spine at distal angle. Ischium with daorsal and
ventral rows of setae. Coxa with prominent spine on ventrolateral distal angle and smaller spine on ventromesial
distal angle.

Left cheliped (Figs 2e, 33d, f) slender, rarely shorter than right and frequently overreaching right by distal third
of chela; fingers in males usually obliquely curved ventrolaterally. Dactyl 1.25 to 1.50 length of palm; cutting
edge with row of very small corneous tecth, terminating in corneous claw; surfaces unarmed, but with numerous
short setac. Palm 0.60 to 0.75 length of carpus, dorsomesial and dorsolateral margins not delimited, all surfaces of
palm and fixed finger unarmed, but with numerous short to moderately long sctae; cutting edge of fixed finger with
row of very small widely-spaced calcareous tecth interspersed with minute calcareous or corneous teeth, terminating
in tiny corneous claw. Carpus slightly longer than merus; dorsomesial margin with 1 or 2 distal spines and row of
spinulose protuberances, sometimes, at least partial row of small spincs, dorsolateral margin not delimited; all
surfaces with numerous very short transverse rows of long setac; ventrolateral distal angle usually with small
spine. Merus with very short transverse rows of long setae on all surfaces; ventrolateral margin with 1 prominent
acute spine at distal angle; ventromesial margin with 1 smaller spine at distal angle. Ischium with long setac
dorsally and ventrally. Coxa with acute spine at each ventrodistal angle.

Second and third pereopods (Figs 2f-g) very long, overrcaching outstretched chelipeds at least 0.25 length of
dactyls; generally similar from left to right. Dactyls long and slender, usually at least half again length of propodi;
in dorsal view, twisted in distal half; in Iateral view, curved ventrally; terminating in slender corneous claws; dorsal
margins each with row of very long stiff setae, ventral, lateral and mesial faces with few scattered setae,
ventromesial margins with row of long, fine setac, at least in distal half, ventral margins each usually also with
I'to 5tiny corneous spines. Propodi often with 1 corneous spine on ventrolatcral distal margin, few low
protuberances and numerous setac dorsally; few scattered sctae ventrally. Carpi each with | spinc on dorsally
adjacent to dorsodistal angle and row of low protuberances on dorsal surface; second pereopods, and rarcly third,
also with 1 additional small spine or spinulose protuberance on dorsal surface proximally. Meri and ischia
unarmed, but with tufts of setae dersally and ventrally. Sternite of third pereoped with subquadrate anterior
lobe (Fig. 2h) armed marginally with 2 16 6 small spines and numerous long setae.

Telson (Figs 2i-j) with posterior lobes slightly asymmetrical, each usually with prominent spine at outer angle
and 2 to 4 additional spines on oblique terminal margin, accasionally margins nearly straight, median cleft
obsolete; lateral margins each with corneous plate,

COLOR (in preservative). — Calcified integument somewhat iridescent.
HABITAT. — Varicty of gastropod shelis.
DISTRIBUTION. — Kai and Tanimbar Islands; 356-552 m.

ETYMOLOGY. — The species is named for Dr Julio GARCIA-GOMEZ, Miami-Dade Community College,
Miami, Florida, not only a friend and colleague, but the first carcinologist to document gill loss on the third
maxillipeds in pagurids.

AFFINITIES. — Among KARUBAR species, Enneopagurus garciagomezi bears considerable resemblance to
species of Turleania nom. nov. However, in addition to the characters separating the two genera, E, garciagomezi
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is characterized by setose, but unarmed chelae, and ambulatory legs that have little or no armature on the ventral
margins of the dactyls.

REMARKS. — The sexual tube in males of this species (Figs 3a-b) tends to be moderately short 10 moderately
long, thick, curved outwardly and directed dorsally; the tip is spatulate and provided with a dense fringe of curved
setae. Males obviously infected with rhizocephalans still exhibit a well developed sexual tube.

FIG. 3. — Male secondary sexual characters of Enneopagurus and Turfeania nom. nov. a-b, Enneopagurus garciagonezi
sp nov., paratype ¢ (3.2 mm) from KARUBAR Stn CP 69. — c-d, Turleania muitispina sp. nov., paratype d {1.9 mm)
from Sin DW 03: a, ¢, sternite and coxa of lefi fifth pereopods (ventral view); b, d, terminal portion of tef sexual
tube. Scale equals 0.5 mm (c, d) and 1.0 mm (a, b).

Sexual dimorphism is seen in the lcft cheliped and in the setation of the sternite of the fifth percopods.
Although the dactyl and fixed finger of the left chela are long, slender, and ventrally curved in both sexes, the
curvature is usually more pronounced in males where there is also a tendency for the chela to become laterally
twisted. Females have a considerably greater amount of setae on the sternite and coxac of the fifth percopods.

Genus DECAPHYLLUS de Saint Laurent, 1968
Decaphyitus de Saint Laurent, 1968a: 925; 1068h: 1100,

EMENDED D1AGNOSIS. — Shield well calcified or with varying amount of decalcification particularly medially,
lateral margins strongly convex, well calcilied. Posterior carapace weakly calcified or entirely membraneous, Eight
to 10 pairs of phyllobranchiate gills (no pleurobranchs; arthrobranchs of third maxilliped small, vestigial or
absent). Ocular acicles simple. Antennal peduncle with supernumerary segmentation. Maxillule with external
endopodal lobe obsolete or absent. Third maxilliped with crista dentata of ischium reduced, no accessory tooth;
merus with very strong dorsodistal spine. Sternite of third maxillipeds unarmed. Fourth pereopods simple, neither
semi- nor subchelate; without propodal rasp. Sternite of fifth pereopods entire, not divided into 2 lobes by median
groove.

Males with very long sexual tube developed on coxa of right fifth pereopod, directed from right to left across
ventral body surface and curved anteriorly. Coxa of left fifth pereopod with short or moderately short sexual tube
directed from left to right. Females with single gonopore on coxa of left third pereopod.

Abdomen with unpaired plcopods on somites 2 to 5 in both sexes, uniramous or very unequally biramous in
males. Telson without transverse suture; terminal margin entire or with minute median cleft; posterior lobes
strongly asymmetrical, cach with 2 to 4 spines.

REMARKS. — In her revision of the genera Catapaguroides A. Milne Edwards & Bouvier, 1892 and
Cestopagurus Bouvier, 1897, DE SAINT LAURENT (1968a) established the genus Decaphythes for three previously
unknown species. In that publication, DE SAINT LAURENT presented only a brief generic diagnosis and a slightly
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more detailed diagnosis of its type species, D. spiuicontis de Saint Laurent. In a subsequent paper she (DE SAINT
LAURENT, 1968b) provided a dctailed description of the general characters of Decaphytius, gave full descriptions of
the three specics, D. spinicornis, D. similis de Saint Laurent and D. junguai de Saint Laurent, and compared this
rather distinctive genus with its closesl cohort, Carapaguroides. Decaphylius spiticornis is known only from
Japan, whereas D. simifis and D. funiguai arc reported from New Guinea and Indonesia.

Two additional species have been discovered during the course of this study, D. barunajaya sp. nov. and
D. waci sp. nov. Both of thesc species differ from DE SAINT LAURENT's (1968a, b) taxa in having a very
prominent spine on the veniral margin of the first antennal segment. Decapliylhus banmajaya sp. nov. also differs
more nolably in lacking arthrobranchs on the third maxillipeds. Gill loss in the Paguridea typically is manifest by
loss of pleurobranchs, from four being present in the Pylochelidac and some diogenids to none in some genera of
the Paguridae. Decaphyllus is only one ol four pagurid genera where this total loss of pleurcbranchs has been
observed. The tendency toward reduction and/or disappearance in the paired arthrobranchs of the third maxilliped,
without complete pleurobranch loss, has been reported in coenobitids and some pylochelids, but until this present
report was known in the Paguridae, only in Emtecbranchus.

Although other characters can be enlisted to justify the establishment of the genera Enneobranchus,
Exmeophyifus, and Exmeopagirus, loss of arthrobranchs on the third maxilliped is the fundamental character. That
rationale might similarty suggest that a distinct genus be established for D, banmajava sp. nov., were it not for the
overwhelming number of supplemental characters il shares with the other four species of Decaphivlius. These
include the broadly rounded rostrum; characteristic shape of the ocular acicles; lower ramus of antennular flagellum
with only three segments; distinctive profile of the coxal endite of the maxillule; reduced and irregular dentition of
the crista dentala; ahsence of an aceessory tooth on the crista dentata; loss of the pleurobranch above the fourth
pereopod; uniform armature of the dorsal margins of the carpi of the second pereopods; very specialized develop-
ment of the dactyl and propodus of the lourth pereopod; length and erientation of both the right and left sexual
1ubes; male pleopod development; single female left gonopore; and unusual telson shape and armature. In view of
all these shared characters, clearly a simple emendation of Decaphyilus to accommodate D. barunajaya is the
appropriate action.

Key to the Indonesian species of Decaphyllus

1. Gill lamellae of third maxillipeds vestigial or absent; dacty] of right cheliped unarmed .....
.................................................................................... D. barunajaya sp. nov.

— Gill lamellae of third maxillipeds normally developed; dacty] of right cheliped armed at
least with few SPINUIES . ...ovvi i et et 2

2. Dactyl of right cheliped with numerous spines or spinules on dorsal surface; telson with
nearly symmetrical posterior lobes, cach with 2 small spines ................... D. similig*
— Dactyl of right cheliped with only 1 or 2 spines or spinules on dorsal surface; telson with
asymmetrical posterior lobes, terminal marging ¢ach with 2 to 4 spines ..................... 3

3. Palm of right cheliped with prominent median longitudinal row of spines on dorsal
surface; telson with 3 or 4 spines on each lerminal MArgin .......veveviiivieeeeeeeeeeeeeeeeeenn,
.............................................................................. Decaphylius maci sp. nov.

— Palm of right cheliped without prominent median longitudinal row of spines on dorsal
surface; telson with 2 spines on each terminal margin ........... Decaphyllus junguai*

Decaphyllus barunajaya sp. nov.
Figs 4a-]
MATERIAL EXAMINED. — Indonesia. KARUBAR. Kai fsfands: sin DW 3, 05°40'S, 132°51'E, 288-289 m, 26. 10,

1991: 1 & (1.8 mm) (MNHN-Pg 5255).
Taninbar Islands: stn DW 50, 07°59'S, 133°02°E, 184-186 m, 29, 10, 1991: | ov, © (1.9 mm) (MNHN-Pg 3256).
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TypPES. — The ovigerous female (MNHN-Pg 5256) from thec KARUBAR station DW 30 is the holotype. The
other specimen is a paratype.

DESCRIPTION. — Shield (Fig. 4a) longer than broad; anterior margin between rostral region and lateral
projections very weakly concave; anterolateral margins sloping; posterior margin roundly truncate; surface with
median regions poorly calcified. Rostrum very broadly rounded or ncarly obsolete. Lateral projections well
developed, with tcrminal spine or spinule.

Ocular peduncles approximately equaling length of shield, dorsal surface with row of tufts of fine setae; corneac
very slightly dilated. Ocular acicles drawn out distally into acute spine, mesial margin with several long setae;
separated basally by slightly more than half basal width of | acicle.

Antennular peduncles overreaching ocular peduncles by 0.20 to 0.5C length of ultimate segment. Basal segment
with prominent spince on dorsolateral margin medially. Penultimate and ultimate scgments unarmed.

Antennal peduncle reaching nearly to base of cornea. Fifth and fourth segment with few scattered setae. Third
segment with acute spine on ventrodistal margin. Second segment with dorsolateral distal angle strongly produced,
terminating in bifid spine, dorsomesial distal angle with small spine. First segment with strong spine on
ventrodistal margin. Antennal acicle long, usually reaching to distal margin of ultimate peduncular segment or
slightly beyond; terminating in small spine, mesial surface with numerous long setac. Antennal flagellum with 2
to 4 short setae every 1 or 2 articles.

Crista dentata of third maxilliped with 5 or 6 irregularly-spaced and sized teeth; merus with very strong spine
on dorsodistal angie. Arthrobranchs of third maxillipeds vestigial or absent.

Chelipeds subequal in length, right only slightly longer, but appreciably stronger. Right cheliped (Fig. 4b)
with dactyl set at slightly oblique angle to palm; cutting edges of dactyl and fixed finger each with row of small
calcareous tecth. Dactyl slightly shorter than palm; unarmed, but with moderately dense long sctae dorsally and
ventrally. Palm slightly shorter than carpus; dorsomesial margin with row of small spines not reaching to distal
margin, dorsal midline with row of small spines not extending onto fixed finger, dorsolateral margin row of small
spines and dorsal surface laterad of midline with numerous small spincs, lateral face with faint transversc striations,
some minutely spinulose and long setae; fixed finger unarmed but with moderately dense long setae particularly
dorsally and ventrally. Carpus slightly longer than merus; dorsomesial margin with row of spines, smallest
proximally and distally, dorsolateral surfacc with row of small spines, surfaces all with long setae. Merus with
1 acute spine on dorsodistal margin laterally; dorsal surface with transverse rows of long setae; ventromesial and
ventrolateral margins each with small spine distally, partially obscured by long setae, ventrolateral margin with
additional small spine in proximal half. Ischium with 1 anteriorly directed and 1 posteriorly directed spine and long
sctac on ventral margin.

Left cheliped (Figs 4c-d) with longitudinal hiatus between dactyl and fixed finger; cutting edges each with row
of small calcarcous teeth. Dactyl slightly to considerably longer than palm, unarmed but with long setae
particularly mesially and ventrally. Palm 0.5 to 0.70 length of carpus; dorsal surface with 2 rows of small spines,
dorsolateral margin with irregular single or douhle row of small spines, not extending on to fixed finger; latter
unarmed but with long moderately dense setae particularly laterally and ventrally; surfaces of palm also with
scattered long setae. Carpus with row of 4 to 6 spines on dorsomesial margin and 2 to 4 spines on dorsolateral
margin; all surfaces with scattered setae. Merus with transverse rows of setae on dorsal surface, I prominent spine
on dorsodistal margin mesially; ventrolateral margin with 2 rather widely-spaced spines, ventromesial margin with
3 spines; ventral surface with scattered long setae. Ischium with 1 anteriorly directed and 1 posteriorly directed
spine and scattcred setae.

Ambulatory legs (Figs 4e-f) overreaching tip of right cheliped. Dactyls 1.50 to nearly twice length of propodi;
slightly curved ventrally; all surfaces unarmed, but with numerous setae, particularly longer and stronger on dorsal
margins. Propodi slightly longer than carpi, unarmed but with numerous moderately long setae, particularly
dorsally and ventrally. Carpi each with dorsodistal spine and 2 (sccond) or 1 (third) additional spines on dorsal
margin in proximal half. Meri each with 1 spinc in proximal half of dorsal margin, also usually 1 spine
proximally in distal half, at least on second pereopods; ventral margins with numerous setae. Ischia unarmed but
with numerous long setae. Fourth pereopods with claw of dactyl (Figs 4g-h) almost entirely masked by tufts of
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dense, pectinate setae. Fifth pereopods semichelate, Anterior lobe of sternite (Fig. 41) of third pereopods
subsemnicircular, with long marginal setae.

F1G. 4. — Decaphyllus barunajaya sp. nov., a-c, e-i, k, holotype ¥ (1.Y mm), from KARUBAR Stn DW 50
d, j, 1, paratype & (1.8 mm) from Stn DW 31: a, shield and cephalic appendages; b, right cheliped (dorsal view):
¢, left cheliped (dorsal view); d, left cheliped (mesial view); e, right second percopod (lateral view); f, left third
pereopod (laleral view), g, dactyl and propodus of right fourth pereopod (lateral view; setac omitted); h, dactyl and
propodus of left fourth pereopod (latcral view); i, anterior lobe of sternite of third pereopods; j, coxae and sternite of
fifth pereopods; k-1, telson. Scales equal 0.5 mm (g, h, i, k, 1) and 1.0 mm (a-f, j).
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Male with unequally biramous pleoped on abdominal somite 2, pleopods 3 to 5 uniramous. Right sexual tube
(Fig. 4j) reaching to level of coxa of left third pereopod; lefi sexual tube reaching to base of coxa of right fifth.

Telson (Figs 4k-1} with median cleft not apparent; terminal margin with prominently produced left exterior
angle separated by irregularly-spaced series of 3 or 4 spines from weakly developed right exterior angle; lateral
margins cach with narrow chitinous plate,

COLOR (in preservative). — Shield and cephalic appendages with faint orange hue. Chelipeds and ambulatory
legs mottled orange with white distally on most segments, Calcified integument somewhat iridescent.

HABITAT. — Unknown.
DSTRIBUTtON. — Tanimbar and Kai Islands, Indonesia; 184 to 289 m.

ETYMOLOGY. ~— The species is named for the vessel "Baruna Jaya 1", from which the specimens were
collected.

AFFINITIES. — Decaphyllus barunajaya differs from the other species of the genus in the absence of
arthrobranchs on the third maxillipeds, in having an unarmed dacty] of the right cheliped, two proximal spines on
the dorsal surfaces of the carpi of the second pereopods, and shorter right sexual tube. The slightly dilated corneae,
unarmued ventral margin of the carpus of the right cheliped, and distinctly different telson armature are additional
characters that set D. barunajaya apart from D). spinicornis. Among Indonesian species, it resembles D, similis in
having moderately long ocular peduncles with slightly dilated corneae, but differs in having shorter antennular
peduncles, a bifid dorsolateral distal angle of the second antennal segment, and two rows of spines on the carpus of
the lefi cheliped. Decaphylius barunajaya is also readily distinguished from D. junguai by its longer ocular, but
shorter antennular peduncles and armature of the right cheliped. Additional characters that serve to distinguish
Decaphyllus baruuajaya from D. maci sp. nov. include the anterior lobe of the sternite of the third pereopods,
which is subsemicircular in the former species, but subtriangular in the latter. The carpus of the left cheliped has
only two to four spines on the dorsolateral margin in D. barnnajaya, but five or six in D. maci, and the left chela
exhibits a pronounced hiatus between the dactyl and fixed finger in the former species that is lacking in the latter.

Decaphyllus maci sp. nov.
Figs Sa-i

MATERIAL EXAMINED. — Indonesia. KARUBAR, Kai Islands: stn DW 30, 05°39'S, 132°56E, 118-111 m,
26.10.1991: 1 & (1.8 mm) (MNHN-Pg 5257), 1 av. 2 (1.8 mm) (MNHN-Pg 5258).

TYPES, -— The ovigerous female (MNHN-Pg 5258) from KARUBAR station DW 30 is the holotype. The male
is a paratype.

DESCRIPTtON, — Shield (Fig. 5a) longer than broad; anterior margin between rostral region and lateral
projections very weakly concave; anterolateral margins sloping; posterior margin roundly truncate; surface with
median regions poorly calcified proximally and distally. Rostrum very broadly rounded or nearly obsolete. Lateral
projections well developed, with terminal spine.

Ocular peduncles approximately equaling length of shield, dorsal surface with row of wfts of long setae;
corneae not dilated. Ocular acicles each drawn out distally into long, acute spine, mesial margin with several long
setag; separated basally hy approximately 0.75 basal width of an acicle.

Antennular peduncles overreaching ocular peduncles by .50 10 0.80 length of ultimate segment. Basal segment
with prominent spine on dorsolateral margin medially. Penultimate and ultimate segments unarmed.

Antennal peduncle reaching to distal half of ocular peduncle but not to base of cornea. Fifth and fourth segment
with few scattered setae. Third segment with acute spine on ventrodistal margin. Second segment with dorsolateral
distal angle strongly produced, terminating in unequally bifid spine; dorsomesial distal angle with prominent spine.
First segment with strong spine on ventrodistal margin. Antennal acicle longer than peduncle, usually reaching to
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base of cornea; terminating in small spine; mesial surface with numerous long setae. Antennal flagellum with 2 to
4 short and 1 or 2 somewhat longer setae every 1 or 2 articles.

Crista dentata of ischium of third maxilliped with 3 to 5 irregularly-spaced and sized teeth; merus with very
strong spine on dorsodistal angle. Arthrobranchs of third maxillipeds normally developed.

FIG. 5, — Decaphylius maci sp. nov,, a-c, e-h, holotype ¢ (1.8 mm) from KARUBAR Stn DW 30; d, |, paratype &
(%.8 mm) from Stn‘ DW 30: a, shield and cephalic appendages: b, right cheliped (dorsal view); ¢, left cheliped (dorsal
view); fl’ left cheliped (mesial view); e, right second pereopod (lateral view}); f, left third percopod (lateral view):
g. anterior lobe of sternite of third pereopods; h-i, telson. Scale equals 0.5 mm (g-i) and 1.0 mm (a-f),
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Chelipeds subequal in length, right only slightly longer, but appreciably stronger. Right cheliped (Fig. 5b)
with dactyl generally straight; cutting edges of dactyl and fixed finger each with row of small calcareous teeth.
Dactyl approximately 0.80 length of palm; with 1 spine on dorsal surface proximally and relatively dense long
setac, particularly taterally and ventrally. Palm approximately equal to length of carpus; dorsomesial margin with
row of spines not reaching to distal angle, dorsal midline with row of small spines not extending full length of
palm, dorsolateral margin with row of moderately widely-spaced small spines, few additional spinules on dorsal
surface laterad of midline; lateral and mesial faces with scattered long setac; fixed finger unarmed but with relatively
dense long setae particularly laterally and ventrally. Carpus slightly longer than merus; dorsomesial margin with
row of moderately small spincs, largest proximally, dersolateral margin with row of slightly larger spines; surfaces
all with scattered long setae. Merus with 1 acute spine on dorsodistal margin laterally; dorsal surface with
transverse rows of long setae; ventromesial and ventrolateral margins each with small distal and proximal spine and
scattered long setae, ventral surface with median spinule. 1schium with 1 anteriorly directed and 1 posteriorly
dirccted spine and long setac on ventromesial margin, ventrolateral distal angle with minute spinule.

Left cheliped (Figs 5¢-d) without longitudinal hiatus between dactyl and fixed finger but tips crossing; cutting
edge of dactyl with row of sharp spine-like teeth, cutting edge of fixed finger with row of small, blunt calcareous
teeth. Dactyl approximately equal to length of palm, unarmed but with long setac particularly mesially and
ventrally. Palm 0.60 to 0.80 length of palm; dorsal surface with row of small spines in midline not extending
onto fixed finger and 1 or 2 small spines dersolaterally, dorsolateral margin with row of small spines, extending
only slightly, if at all, onto fixed finger; dorsomesial margin with 2 or 3 acute spines; fixed finger unarmed but
with long moderately densc setae particularly laterally and ventrally; surfaces of palm alse with scattered long
setac. Carpus with row of 4 or 5 spines on dorsomesial margin and 5 or 6 spines on dorsolateral margin;
ventrolateral distal angle with small acute spine; all surfaces with scattered setac, Merus with transverse rows of
setac on dorsal surface, 1 acute spine on dorsodistal margin; ventrolateral margin with 2 or 3 rather widely-spaced
spincs, ventromesial margin with 3 spines, ventral surface with 1 or 2 acute spines and scattered long sclae.
Ischium with 1 anteriorly directed and 1 posteriorly directed spine and scattered setae on ventromesial margin.

Ambulatory legs (Figs Se-f) overrcaching tip of right cheliped. Dactyls 1.50 to nearly twice length of propodi;
slightly curved ventrally; all surfaces unarmed but with numerous setae, particularly longer and stronger on dorsal
margins. Propodi 0.25 to .40 longer than carpi, unarmed but with numerous moderately long setae, particularly
dorsally and ventrally. Carpi cach with dorsodistal spine and 1 additional spine on dorsal margin in proximal half.
Meri each with 1 spine on dorsal surface at mid-length and 1 additional spine in proximal half; ventral margins
with numerous setac. Ischia unarmed but with numerous long setae. Fourth pereopeds with claw of dactyl almost
entirely masked by tufts of dense, pectinate setae. Fifth pereopods semichelate. Anterior lobe of sternite (Fig. 5g)
of third pereopods bluntly subtriangular, with long submarginal setae,

Male with uniramous pleopods on abdominal somites 2, 4 and 5, pleopod of somite 3 unequally biramous.
Right sexual tube reaching 10 level of coxa of left cheliped; left sexual tube not quite reaching to base of coxa of
right filth.

Telson (Figs 5h-1) sometimes with very small median cleft; terminal margin with prominently produced lelt
exterior angle separated by irregularly-spaced serics of 5 or 6 spines from more weakly developed right exterior
angle; lateral margins each with narrow chitinous plate.,

COLOR (in prescrvative). — Shield and cephalic appendages with faint orange hue. Chelipeds and ambulatory
legs also with faint orange hue, appearing as indistinct bands on most segments. Calcified integument somewhat
iridescent.

HABITAT. — Unknown.
DtSTRIBUTION. — Kai Islands, Indonesia; 111-118 m.

ETYMOLOGY. — This species is named for the late E.J. "Mac” McGEORGE, whose photographs have enhanced
many pagurid reports.

AFFINITIES. — As previously indicated, all known species of Decaphyllus share a considerable number of
morpholegical characters. In proportions and armature of the cephalic appendages, and armature of the right
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cheliped, D. waci most closely resembles D. spitticoris. Both species have relatively long ocular peduncles with
corneae showing no dilation; bifid termination of the dorsolateral distal angles of the second segments of the
antennal peduncles; and antennular peduncles that overreach the ocular peduncles by 0.50 to 0.80 length of the
ultimate segment. Similarly, the right chelipeds of both species have a single small spine on the dorsoproximal
surface of the dactyl and both dorsomesial and median longitudinal rows of spines. However, D. maci also has a
row of small spines on the clearly delimited dorsolateral margin, whereas D. spiuicornis is described as having the
dorsolateral margin only weakly delimited and with few scattered spinules. Although both species also have two
rows of spines on the dorsal surface of the carpus, the ventrolateral margin is armed with a few spines in
D. spinicornis, but unarmed in D. maci. Differences are also found in the development of the telson. In D. maci a
small median cleft is sometimes apparent, but even when obscured, there is a distinct separation of right and left
lobes, each terminal margin armed with two or occasionally three small spines in addition to the spine of the
external angle. By contrast, D. spinicornis has only two spines on the terminal margin between the spinose
external angles.

From the remaining species of Decaphyifus, all occurring in Indonesian waters, D. mact is best distinguished
{from D. similis by its shorter antennular peduncles, dactyl of the right cheliped having only a single spine on the
dorsal surface, and by having two rows of spines on the dorsal surface of the carpus of the left cheliped. From
D. junguai, this new species is also readily separated by the relative shortness of its antennular peduncles, less
strongly armed right chela, and more strongly armed telson. Like D. spiticoruis, the telsons of both D. somills and
D. junguai have only two spines on the terminal margin between the spinose external angles. Decaphyilus maci
bears a superficial resemblance to D. baruuajaya sp. nov. in having relatively long ocular and short antennular
peduncles; bifid termination of the dorsolateral distal angles of the second segments of the antennal peduncles;
strong spine on the ventrodistal margin of the first segment of the antennal peduncle; and weak median
calcification of the shield. However, the two species are casily distinguished by the armature of the chelipeds and
the carpi of the second pereopads.

Genus CATAPAGUROIDES A. Milne Edwards & Bouvier, 1892

Calapaguroeides A. Milne Edwards & Bouvier, 1892: 211 (in par1). — BOUVIER, 1922: 26 (in part). — DE SAINT LAURENT,
1968a: 927.

D1aGNOStS. — Ten pairs of phyllobranchiate gills (no pleurobranch above arthrobranchs of fourth percopod).
Antennal peduncle with supernumerary segmentation. Ischium of third maxilliped with crista dentata more or less
reduced, without accessory tooth. Chelipeds unequal, right appreciably stronger. Carpi of ambulatory legs with
dorsodistal spine. Fourth pereopods semichelate; propodal rasp with single row of corneous scales.

Males with sexual tube developed on coxa of right fifth pereopod, directed from right to left under thorax and
recurved anteriorly. Shert tube developed on coxa of left fifth pereopod and concealed between 2 thick tufts of sctac
on sternite; unpaired biramous lefi third to fifth pleopods. Females with single gonopore on coxa of left third
pereoped. No paired pleopods and 4 unpaired, left second to fifth biramous pleopods.

Telson with transverse suture only weakly delincated; posterior lobes not markedly asymmetrical.

REMARKS. — Prior to the revisionary work of DE SAtNT LAURENT-DECHANCE (1966b) and DE SAINT
LAURENT (1968a), the position of the male sexual tube was often the only criterion used in generic assigniments.
Usc of the collective possession of a right sexual tube had resulted a heterogencous conglomerate of taxa assigned
to the genera Catapagureides, Cestopagurus, and Catapagurus that otherwise shared few characters of phylogenetic
significance. With her redefinition of Carapaguroides (DE SAINT LAURENT, 1968a), the genus was left with only
three of its formerly assigned 1axa, all with Atlantic distributions. She reassigned three Jndo-Pacific species, two
previously included in Cestopagnius and one in Catapaguerus to Catapagurotdes and described six new species. Five
of these, C. inennis de Saint Laurent, 1968a; C. cristimanus de Saint Laurent, 1968a: €. worteusens
de Saint Laurent, 1968a; C. melini de Saint Laurent, 1968a: and C. spinnfimanus de Saint Laurent, 1968a, occur
in Indonesian waters, although none were collected during the KARUBAR expedition.
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Key to the Indonesian species of Catapaguroides

1. Right cheliped with subcircular chela and subtriangular carpus (dorsal view) ............... 2
— Right cheliped with subrectangular or subovate chela and subrectangular carpus (dorsal
VIEW] oo S 3

2. Right cheliped with row of spines on dorsomesial margin of palm, carpus with row of
spines in dorsal midline; palm of left chela with 2 spinulose tubercles .........coocoveivnnn
........................................................................................ v €0 eristimanus™®

— Right cheliped with 1 prominent spine on dorsomesial margin of palm; carpus few spines
on dorsomesial margin and 2 spines in dorsal midline distally; palm of left chela unarmed.
.......................................................................................... C. karubar sp. nov,

3. Palm of right cheliped armed with numerous spines, at least on dorsomesial margin ..... 4
— Palm of right cheliped unarmed or with only 1 small tubercle at dorsomesial distal angle ..

4, Dorsal surface of palm of right cheliped with 3 irregular rows of fine spines or spinules ...
............ PP PPPPPPPPRPRNY (VU § /1 #1713, 7:3, 474
— Dorsal surface right cheliped unarmed or with only 1 spine or tubercle proximally,
dorsomesial margin with row o SPINCS ..o 5

5. Carpus of right cheliped distinctly shorter than palm; dactyl with convex dorsal surface ....
...................................................................................................... C. melini*
— Carpus of right cheliped distinctly longer than palm; dacty! with median ridge or crest in
distal half ... . C. declivis sp. nov,

6. Antennular peduncles overreaching distal margins of corneae by nearty half length of
penultimate segment; ocular peduncles moderately slender ...................... C. ifmermis*

— Antennular peduncles overreaching distal margins of corneae by length of ultimate
segment; ocular peduncles moderately short and stout ..............ooevvee, C. mortenseni*

Catapaguroides declivis sp. nov.
Figs 6a-j, 33g

MATERIAL EXAMINED. — Indonesia. KARUBAR, Tanimbar isiands: stn DW 49, 08°00'S, 132°59'E, 210-206 m.
29.10,1991: 1 & (1.5 mm) (MNHN-Pg 5259% 1 ov. 9 (1.1 mm) (MNHN-Pg 5260} 1 & (0.9 mm) (POLIPI). —
Stn DW 50, 07°59'S, 133°02'E, 184-186 m, 29.10.1991; 1 ov. ¢ (1.2 mm) (USNM 276009).

TypEs. — The male (MNHN-Pg 5259) from the KARUBAR station DW 49 is the holotype. The other
specimens are paratypes.

DESCRIPTION, — Shield (Fig. 6a) longer than broad; anterior margin between rostrum and lateral projections
weakly concave; anterolateral margins sloping, posterior margin truncatc, but with shallow median concavity;
dorsal surface with few setae. Rostrum broadly rounded. Laieral projections triangular, produced little if at all
beyond level of rostrum; with small marginal spinule.

Ocular peduncles moderately long and moderately stout, 0.70 to 0.8C shield lcngth; dorsomesial margins each
with row of sparse tufts of long setae; corncae slightly dilated. Ocular acicles narrowly triangular, with few
marginal sctac and submarginal distal spine.

Antennular peduncles overreaching ocular peduncles by at least full length of ultimate peduncular segment.
Basal segment elongate, with statocyst lobe produced laterally and with acute spine on distolateral margin, distal
margin with several long sctac. Penultimate segment with few scattered short setae. Ultimate segment with | or
2 very long, distally plumose setae.
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F1G. 6. — Carapaguroides declivis sp. nov., a-b, e-J, paratype & (1.1 mmj from KARUBAR Stn DW 49; c-d, holotype &
(1.5 mm} from Stn DW 49: a, shield and cephalic appendages; b, right cheliped; ¢, carpus and chela of right cheliped;
d, carpus and chela of left cheliped; e, right second perecopod (lateral view); f, left third pereopod (lateral view);
g, dactyl, propodus and carpus of left fourth pereopod (lateral view); h, anterior lobe of sternite ol third pereopods;
i, coxae and sternite of fifth pereopods; j, telson. Seales equal 0.5 mm (g-j} and 1.0 mm {a-f).

Antennal peduncle moderately short, reaching to distal margin of cornea or slightly beyond. Fifth segment with
few scattered setae and 2 or 3 longer at distal margin. Fourth segment glabrous. Third segment with few setae and
acute spinc at ventrodistal margin. Second segment with dorsolateral distal angle produced, terminating in strong
simple or bifid spine; dorsomesial distal angle with small spine, First segment with small spine on ventrolateral
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margin. Antennal acicle slender, arcuate, reaching approxigmately to middle of ultimate peduncular segment;
terminating in small spine and with several marginal long setae. Antennal flagella (missing in holotype)
overrcaching right cheliped; with 1 or 2 moderately long and also 1 or 2 very short setae cvery 1 or 2 articles
proximally, only very short setae distally,

Right cheliped (Figs 6b-c, 33g) with dactyl articulating obliquely with palm; propodal-carpal articulation
rotated clockwise 15° to 45° from perpendicular. Dactyl 0.70 to approximately equaling length of palm; cutting
cdge with 2 prominent calcarcous teeth; terminating in small calcareous claw and slightly overlapped by fixed
finger; dorsal surlace with distinct but very faintly granular or smooth crest in proximal half, dorsomesial margin
drawn out into very weak subacute ridge, anmed proximally with 2 to several very small spinulose tubercles;
mesial and ventral surfaces with few scaticred moderately long sctae. Palm 0.65 to 0.80 length of carpus;
dorsomesial margin with single or irregularly double row of 5 to 11 small to moderately strong acute or subacute
spines, 1 or 2 well-developed tubercles at dorsoproximal margin in mesial half. dorsal surface of palm and fixed
finger convex, dorsolateral margin not delimited; mesial face and ventral surface of palm and fixed finger with
scattered setae; cutiing edge of fixed finger with 2 prominent calcareous teeth, terminating in corncous or
calcareous claw. Carpus 1.25 to 1.50 times longer than merus; dorsomesial distal angle with acute spine, usually
also with row of 3 to several small spinules on dorsomesial margin, long sctae along entire dorsomesial margin
and on mesial face; dorsal surface laterad of midline with row of 5 to 18 spines, dorsolateral surface strongly
sloping ventrally; lateral and ventral surfaces with scattered long setae, most numerous ventrally, ventrolateral
distal angle with acute spinc. Merus subtriangular; dorsodistal margin with small spine or spinule; dorsal surface
somewhat flatiened but with double row of long setae sometimes arising from low protuberances: ventromesial
margin with 2 to 4 prominent spines distally and row of long setae; ventrolateral margin with 1 or 2 prominent
spines near distal angle and row of long setae. Ischium with long sctac dorsally and ventrally.

Left cheliped (Fig. 6d) (missing in male paratype} not reaching to proximal margin of dactyl of right; with
propodal-carpal articulation twisted 30° to 45° counterclockwise from perpendicular; dactyl and fixed finger curved
ventrally and with slender hiatus. Dacty] 1.25 to 1.50 longer than palm, unarmed but with scattered setae; cutting
cdge with row of small corncous teeth. Palm approximately 0.60 length of carpus; dorsomesial margin with 2 or
3 spines and sparsc tufts of long setae, dorsal surface of palm unarmed or with 1 minute spinule proximally in
midline, fixed finger unarmed; both with few long setae, particularly on dorsomesial margin of palm; dorsolateral
margin not delimited. Carpus approximately 1.25 length of merus; dorsomesial distal angle with strong slender
spine, margin with 2 or 3 spines and numerous long sctac; dorsolateral distal angle with 1 or 2 tiny spinules,
dorsolateral margin with 3 10 6 spines; ventrolateral distal angle with prominent sping; mesial and ventral surfaces
with few scattercd long setae. Merus with wfis of sctae on dorsal margin; ventrolateral margin with 2 slender
spines in distal half; ventromesial margin with 1 or 2 spines in distal half. Ischium with small spine at
ventromesial distal angle. Coxa with acute spine at distolateral angle.

Ambulatory legs (Figs 6e-t) clongate, overreaching right cheliped by nearly entire length of dactyls;
terminating in long, slender claws. Dactyls of right pereopods slightly longer than propodi; dactyls of left second
(regenerating in holotype) from 1.25 1o 1.50 and dactyls of left third from 1.50 to nearly twice length of propodi;
slightly curved and twisted distally, surfaces with few long and short setae most numerous dorsally; ventral
margins with 2 or 3 short, fine corneous spinules. Propodi of second pereopods each with single long and 1 or
2 pairs of short or moderately short stiff articulated bristles at ventrodistal margin {males) or unarmed (femalcs);
propodi of third with ventrodistal margins unarmed or with 1 short corneous spinule; dorsal and ventral surfaces all
with sparse tufts of setae most numerous on third. Carpi each with spinule at dorsodistal angle and few setae
dorsally. Meri and ischia each with few setac. Fourth pereopods with 3 or 4 denticles on ventral margin ol dactyl;
propodal rasp consisting of 6 to 8 corneous scales (Fig. 6g). Fifth pereopod semichelate. Sternite of third
pereopods with roundly rectangular anterior lobe {Fig. 6h).

Male with long sexual tube developed on coxa of right Iilth pereopod (Fig. 6i), directed from right to left and
reaching beyond coxa of left filth percopod; coxa of left with short sexual tube directed from left to right and
partially obscured by setae arising from sternal surface.

Telson (Fig. 6)) with asymmetrical posterior lobes separated by deep median clefi; terminal margins each with
3 or 4 very strong and often { smaller acute spines; lateral margins cach delimited by chitinous plate.
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CoLOR. — Unknown.
HABtTAT. — Unknown.
DISTRIBUTION. — At present known only from the Tanimbar Islands, Indonesia; 206-209 1n.

ETYMOLOGY. — From the Latin declivis meaning downhill or sloping, referring to the strongly sloping
dorsolateral face of the carpus of the right cheliped.

AFFINITIES. — Catapagureides declivis bears some resemblance to both C. melini and C. cristimanus. From
C. melini, C. declivis differs in having shorter ocular peduncles with more dilated corneae; shorter antennal
peduncles; distinctly different armature of the right cheliped; shorter male right sexual tube; and more strongly
armed telson. Catapaguroides declivis is readily distinguished from C. crisrimanus by the longer, more slender
shield of the former species and mast specifically, by its narrower and differently armed right chela, which has one
or two dorsoproximal tubercles on the palm and lacks sharply crested dorsomesial and dorsolateral margins,
Catapaguroides declivis is immediately distinguished Irom the sccond species ol Catapaguroides found during the
KARUBAR expedition by shape and armature of the carpus of the right cheliped.

REMARKS. — The spines on the dorsomesial margin of the palm of the right chela are stronger, but fewer in
number in the very small, but mature, female (0.92 mm) than in cither of the larger males. In the holotype, the
right chela is more strongly iwisted, and the row of spines on the dorsal surface of the carpus is composed of
numerous, but irregular, more serrate appearing spines. The characteristic proximomedial tuberculation of the right
chela is a single tuhercle in both male and female paratypes, and double in the holotype.

Catapaguroides karubar sp. nov.
Figs 7a-h

MATERIAL EXAMINED. — Indonesia. KARUBAR, Kai /slands: stn DW 18, 05°17'49"8, 133°00°51"E, 205-212 m,
24.10.1991: 1 2 (1.1 mm) (MNHN-Pg 5261},

TYPES. — The single specimen is the helotype.

DESCRIPTtON. — Shield (Fig. 7a) approximately as long as broad; anterior margin between rostrum and lateral
projections weakly concave; anterolateral margins sloping, posterior margin truncate. Rostrum broadly rounded.
Lateral projections triangular, produced only slightly beyond level of rostrum, with small marginal spine.

Ocular peduncles moderately long and moderately stout, approximately 0.80 shield length; corncac
approximately 0.30 length of peduncle, not dilated. Ocular acicles triangular, with small distal spine; scparated
basally by basal width of an acicle.

Antennular peduncles when extended overrcaching ocular peduncles by slightly less than lengih of ultimate
peduncular segment. Basal segment elongate, with statocyst lobe produced laterally and with acute spine on
dorsolateral margin. Penultimate segment with few scattered short setae. Ultimate scgment with 2 or 3 long,
distally plumose setae.

Antennal peduncle moderately short, reaching to proximal margin of cornea. Fifth segment with | or 2 long
setac at distal margin. Fourth scgment glabrous. Third segment with very prominent acute spine at ventrodistal
margin. Sccond scgment with dorsolateral distal angle strongly produced as clongate spine, with aceessory spinule
on mesial margin; dorsomesial distal angle with prominent spine. First segment with acute spine on ventrolateral
margin. Antennal acicle slender, arcuate, reaching distal margin of ultimate peduncular segment; terminating in
small spine, and with few setae distally. Antennal [Tagella short; each article with 2 or 3 moderately short and 1 or
2 somewhat longer setac. Crista dentata with 5 or 6 irregularly-spaced and sized tceth on ischium; basis unarmed.
Right cheliped (Fig. 7b) with operculate chela. Dacty] articulating somewhat obliquely with palm: approximately
1.30 times length of palm; cutting edge with 3 widely separated calcareous teeth; terminating in
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Fi1G. 7. — Catapaguroides karubar sp. nov,, holotype ¢ (1.1 mm} from KARUBAR Stn DW 18: a, shield and cephalic
appendages; b, right cheliped; ¢, left cheliped; d, right second pereopod (lateral view); e, dactyl of right second
pereopod (mesial view); f, left third pereopad (lateral view); g, anterior lobe of sternite of third pereepods: b, telson.
Scale equals 0.5 mm (g, h} and 1.C mm {a-f).

small corneous claw, slightly overlapped by fixed finger; dorsal surface convex, with weak ridge in proximal half,
dorsomesial margin distinctly lamellar; ventral surface with distinct median ridge. Palm approximately 0.65 length
of carpus; dorsomesial margin not delimited, but with 1 well-developed spine in distal third, dorsal surface convex,
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with 2 small spines adjacent to proximal margin; fixed finger convex, but with distinct depression laterally,
dorsolateral margin lamellar; ventral surface of palm and fixed finger with scaticred short setae; cutting edge of
fixed finger with 3 widely-spaced calcareous teeth, terminating in corneous claw. Carpus only slightly longer than
merus; dorsemesial distal angle with prominent acute spine and 2 small spinules near rounded dorsomesial margin
proximally; dorsal midline with 2 spines in distal half, dorsolateral surface strongly sloping ventrally, dorsolateral
margin not delimited; lateral and ventral surfaces with few fine setae. Merus subtriangular; dorsal surface somewhat
rounded, distal margin with strong spine mesially; ventromesial margin with 1 prominent spine distally;
ventrolateral margin with 1 prominent and 1 smaller spine near distal angle. 1schium unarmed.

Left cheliped (Fig. 7¢) shorter and appreciably less robust than right. Dactyl longer than palm, unarmed but
with few sctac of moderate length; cutting edge with row of corneous teeth, terminating in small corneous claw.,
Propadal-carpal articulation rotated counterclockwise approximately 75°; palm and fixed finger unarmed and with
only few scattered setae; cutting edge of fixed finger with row of very small calcareous teeth, terminating in small
corncous claw. Carpus approximately 1.40 times longer than palm but shorter than merus; dorsomesial margin
with row of 3 widely-spaced spines, 1 spine distally on’strongly sloping dorsolateral margin. Merus roundly
triangular; ventromesial margin with strong spine distally; ventrolateral margin with 2 spines in distal half.
Ischium unarmed, but with few fine setac on ventromesial margin.

Ambulatory legs (Figs 7d-f) elongate, overrcaching right cheliped; terminating in long, slender claws. Dactyls
1.25 to 1.35 times longer than propodi, slightly curved and twisted distally, dorsal surfaces each with row of stiff
setae; ventromesial margins each with row of 5 or 6 long corncous spines. Propodi each with row of widely-
spaced. sparse tufts of setae on dorsal margins, ventrodistal angles with 2 or 3 stiff setae. Carpi each with spinule
at dorsodistal angle and few setae dorsally. Meri and ischia each with few setae. Fourth pereopods with 4 denticles
on ventral margin of dactyl; propodal rasp consisting of 5 corncous scales. Fifth pereopods semichelate. Sternite of
third pereopods with roundly rectangular anterior lobe (Fig. 7g).

Male unknown.

Uropods strongly asymmetrical. Telson (Fig. 7h) with weakly delimited transverse suture; slightly asymmetri-
cal posterior lobes separated by deep median cleft; terminal margins strongly oblique, each with 1 small acute
spine at midlength and spinose outer angle; lateral margins cach delimited by chitinous plate.

COLOR. — Unknown.

HABITAT, — Unknown.

DISTRIBUTION. — At present known only from the type locality in the Kai Islands, Indonesia; 205-212 m.
ETYMOLOGY. — The acronym for the 1991 French-Indonesian expedition to Indonesia,

AFFINITIES. — The operculate shape of the right cheliped of C. karubar suggests a close relationship with
C. cristimanus, another species known only from the Kai Islands region of Indonesia; however the quite different
armature of both chelipeds will immediately separate to two species, as will the armature of the telsons.
Catapaguroides cristimauus has been described as having a longitudinal row of spine on the dorsal midline of the
palm of the right cheliped and two tubercles on the dorsomesial margin of the palm of the left. The right chela of
C. karubar has only 1wo proximal spines and one mesial marginal spine on the dorsal surface; the left chela is
entircly unarmed. The telson of C. cristimanus is reported to have three long spines on each terminal 1elsonal
margin, whereas, C. karubar has a single small spine on each margin. As previously noted, the shape and armature
of the carpi of the right chelipeds will immediately separate C. karubar from C, declivis. In the former, the carpus
is subtriangular and armed with very few spines, whereas in the latter species, the carpus is subrectangular and
armed with a complete row of spines on the dorsolateral margin.

REMARKS. — Although this species is known from a single female, its assignment to Carapaguroides is
reasonably certain. It shares with other members of the genus, 10 pairs of phyllobranchiate gills, reduced crista
dentata lacking an accessory tooth, and single female left gonopore.
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Genus SOLITARIOPAGURUS Tiitkay, 1984
Solitariopagurus Tiirkay, 1986: 139,

DtAGNOStS. — Ten pairs of phyllobranchiate gills. Anterior carapace vaulted and strongly calcified; lateral
margins of shield developed into blunt or spiniform projections. Rostrum and lateral projections widely separated.
Antennal peduncle with supernumerary segmentation. Maxillule with external lobe of endopod obsoletc or absent.
Ischium of third maxilliped with well developed crista dentata and one accessory tooth. Sternite of third pereopods
with mederately slender transverse anterior lobe and nearly perpendicular posterior plate. Sternite of fifth pereopods
widely separated from preceding sternal plates. Fourth and filth pereopods subchelate.

Males with stout, moderately long, unequal scxual tubes on coxae of both fifth pereopods, right approximately
twice length of left; cach with long setac terminally; no paired or unpaired pleopods. Female with single EOROpore
opening posteriorly on coxa of left third pereopod; no paired pleopods; unpaired left uniramous pleopods on
abdominal somites 2 to 4,

Abdomen reduced; tergal plate of first somite chitinous or very faintly calcified; tergal plate of second only
weakly delineated; tergal plates of somites 3 to 5 clearly defined, chitinous or very weakly calcified; tergite of sixth
somite weakly calcilied. Uropods symmetrical; protopods each with very prominent, posteriorly directed spine.
Telson with transverse suturc at least indicated; terminal margin entire.

REMARKS. — Solitariopagurus was initially thought to be another of the rather exccptional genera of deep
water pagurids. The type species, S. profundus Tiirkay, 1986, was described from depths between 1300 and
2000 meters in the Red Sea. However, both the recently described, S. triprobolus Poupin & McLaughlin, 1996,
and S. tuerkayi sp. nov. have been collected in relatively shallow depths between 111 and 400 meters.

Solitariopagurus fuerkayi sp. nov.
Figs Ba-n, 34a

MATERtAL EXAMINED. — Indonesia. KARUBAR, Kaf [slands: stn DW 18, 05°18'S, 133°01'E, 205-212 m,
24.10.19531: 1 & (2.9 mm) (MNHN-Pg 5262} 2 ¢ (2.9, 3.0 mm) {MNHN-Pg 5263). — Sin DW 30, 05°39°S, 132°56E,
118-111 m, 26.10.1991: 1 & (3.0 mm) (USNM 276002).

Tanimbar Islands: stn DW 50, 07°59'S, 133°02'E, 184-186 m, 29,10.1991: 1 & (3.3 mm) (POLIPI).

TypPgES. — The male (2.9 mm) (MNHN-Pg 5262) from the KARUBAR station DW 18 is the holotype. The
other specimens are paratypes.

DESCRIPTION. — Anterior carapace (Figs 8a, 34a) strongly vaulted; shield length consistently shorter than
breadth, total carapace length usually slightly longer; anterior margin between rostrum and lateral projections
straight or very slightly concave; lateral margins each with relatively short, hut prominent spine at anterolateral
angle, broad and usually weakly bilobed subacute spine at midlength, and strong broad or moderately slender spine
adjacent to cervical groove; dorsal surface strongly calcified, with transverse row of 4 prominent, narrow to broad
tubercles proximal to anterior margin, sometimes with few scattered very small spinulose tubercles laterally;
posterolateral region weakly delineated and usually somewhat globular; posterior margin broadly rounded. Linea
transversalis present as well calcified, broad rod. Rostrum elongate, usually reaching to proximal half of ocular
peduncles; broad, slightly to strongly upturned, triangular, with elevated lateral margins and median keel; usually
terminating bluntly, Lateral projections triangular; elongate, as long or slightly longer than rostrum. Posterior
carapace with anterolateral regions developed distolaterally as pair of unarmed calcified plates, sometimes projecting
laterally as short blunt or spinosc process; posterolateral regions distomesially and posteromedian plate distally
with very weakly calcified transverse rod-like area; remainder of posterior carapace membraneous (damaged in
illustrated male paratype).
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