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ABSTRACT 
Two new parapagurid species with subconical corneas, Oncopagurus conicus 
n. sp. and Paragiopagurus schnauztr n. ap., are described based on collections by 
French expeditions to New Caledonia, the Philippines and Solomon Islands, in 
the we-stern Pacific. These represent the 16th and 18th documented species of 
Oncopagurus Vemixtyc, 1996 and Paragiopagurus\jimw.K, 1996, respectively. 
Two other parapagurids arc known to have subconical corneas, Sympagurus 
acinops Lemaitre, 1989, and Oncopagurus minutus (Henderson, 1896). Also 
rejxirtcd are specimens of two rare and morphologically unique parapagurids, 
lyphlopagurtis foresti de Saint Laurent, 1972 and Bivalvopagurus sinensis (de 
Saint I aurent, 1972), and represent geographical and bathymetric range c-xten- 
sions for both species. The diagnoses of the monotypic genera Typhlopagurus 
and Bivalvopagurus are to be modified due lo new data on morphology and 
biology. The former genus was given to inclutle T foresti, wrongly assumed to 
lack a>rnea, thus presumed blind; and the latter for B. sinensis, prematurely 
assumed to exclusively use bivalve shells as housing. 
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RiSUMfi 
Deux nouvelles especes de Parapaguridae (Crustacea, Decapoda, Anomura, Pagu- 
roidea) avec des comees subconi^ues, et donnees nouvelles sur la biologie de quelques 
especes rares. 
Deux nouvelles especes de Parapaguridae ayant des cornees subconiques, Onco- 
pagurus conicus R. sp. et Pantgiopagurus schnauzern. sp., sont d&rites en se basant 
sur des rccoltes fran9ai$es faites dans le Pacifique ouest, en Nouvelle-Caledonie, aux 
Philippines et aux lies Salomon. Ces especes sont, respectivement, les 16« et 18' 
dccrites dans les genres Oncopagurus Lcmaitre, 1996 et Pamgiopagurus Lemaitre, 
1996. Deux autres especes de Parapaguridae ayant des cornees subconiques sont 
connues: Sympagurus acinops Lemaitre, 1989 et Oncopagurus minutus (Henderson, 
1896). Dans ce travail, sont egalement mentionnfe des specimens de deux especes 
rares et presentant des caracteres morphologiqucs uniques Typhlopagurusforesti 
de Saint Laurent, 1972 ct Bivalvopagurus sinensis {de Saint Laurent, 1972), qui 
voient toutes deux leurs repartitions geographique et bathymetriquc ^tendues. 
Les di^noses des genres monotypiques Typhbpagurus et Bivalvopagurus doivent 
etre modifides du fait de donnees nouvelles sur la morphologic et la biologie. Lc 
premier a ete crdi pour accueillir T.Jbresti, suppose i tort ne pas avoir de comic 
et ainsi prdsumd aveugle, le second pour B. sinensis, prematurement suppose 
utiliser cxclusivcment des coquilles de bivalves pour s'abriter. 

INTRODUCTION 

The Parapaguridae or deep-water hermit crabs are 
classified in 10 genera (Lemaitre 1996; McLaughlin 
2003a). The majority of species are typically found 
at depths ranging from 200 to 3000 m, although 
one species, Paragiopagums diogenes (Whitelegge, 
1900), occurs as shallow as 40 m, and another, Pam- 

pagurus saintlaurentae Lemaitre, 1999, is found as 
deep as 5020 m. Ihis depth range for parapagurids 
includes the twilight zone (200-1000 m), where 
light penetrates minimally, and the zone below 
1000 m where light does not penetrate at ail (e.g., 
Marshall 1979; Castro & Huber 2003). Thus, it is 
not surprising that a good number of parapagurids 
have reduced ocular peduncles and corneas as an 
adaptation to limited light conditions. 

The study of parapagurid samples obtained by 
French expeditions in the New Caledonian region 
continues to yield striking examples of morphologi- 
cal diversity in this hermit crab family. Although 
species with reduced corneas are common among 
several parapagurid genera, only two species in 

the family were known to date to have subconical 
corneas: Sympagums acinops Lemaitre, 1989, and 
Oncopagurus minutus {![\^nAK\%Qn, 1896). During 
this study, two new parapagurid species with sub- 
conical cornea have been discovered, and are fully 
described. When specimens of these new species 
were first encountered, they superficially appeared 
to represent a single species based on the shape 
of the ocular peduncles and corneas. However, a 
close study revealed not only that two new species 
were actually represented, but that they belong to 
different genera, Oncopagurus Lemaitre, 1996, and 
Paragiopagurus lcmaitre, 1996. 

Also discovered during the study of the parapagu- 
rid samples were specimens of two intriguing taxa, 
Typhlopagurusforesti de Saint Laurent, 1972, and 
Bivalvopagunusinensis (de Saint Laurent, 1972), the 
former previously known only from Borneo, and 
the latter from the South China Sea. Twenty-three 
specimens were found of T.foresti, a morphologically 
unique species previously known from only three 
type specimens. This taxon is the sole representative 
of Typhlopa^rus de Saint Laurent, 1972, originally 
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described as lacking corneas, and as the generic 
name suggests, presumed blind. However, examina- 
tion of these new specimens revealed the presence 
of corneas, thus the generic misnomer. The name 
of the monotypic genus Bivalvopagurus Lemaitre, 
1993 was given "in reference to the common usage 
of a bivalve shell to shield its abdomen" (l-emaitre 
1993: 12) by B. sinensis. During this study, three 
specimens of this unique species from the Philip- 
pines and the Solomon Islands were each found 
living in association with a Stylobates-WVt actinian 
with a small gastropod shell near the apex. Thus, 
the habitat of this parapagurid is not restricted to 
bivalve shells as previously assumed. The new mate- 
rial of T.foresti and B. sinensis is herein documented, 
and represents considerable horizxjntal and vertical 
range extensions for both taxa. 

The specimens used remain deposited in the 
collections of the Museum national d'Histoire na- 
turelle, Paris (MNHN), with some duplicates in 
the National Museum of Natural History, Smith- 
sonian Institution, Washington, D.C. (USNM). 
The general morphological terminology follows 
Lemaitre (1999,2004). Information on the French 
expeditions, along with detailed station data can be 
found at http://www.tropicaldeepscabenthos.org. 
The measurements in millimeters included in the 
material examined are of shield length, measured 
from the midpoint of the rostrum to the midpoint 
of the posterior margin of the shield. Other abbre- 
viations used in the manuscript are: BT, benthic 
trawl; C, CP, from the French chalut" or "chalut a 
perches", meaning beam-trawl or fishing trawl; DW, 
Waren dredge; ovig., ovigerous; stn, station. 

SYSTEMATICS 

Family PARAPACURIDAK Smith, 1882 
Genre Oncopagurus Lemaitre, 1996 

Oncopagurus conicus n. sp. 
(Figs 1-4) 

TYPE MAIF.RIAL. — Holotype: New Caledonia. HALi- 
PRO 1, stn C 858. 2r42'S, 166°41'E, 1000-1120 m, 
20.111.1994, cf 2.0 mm (MNHN-Pg 7612). 
Paratypes: same stn as holotype, 2 99 2.0, 2.4 mm 

(MNHN-Pg 761.3). — BIOGEOCAL. stn CP 214, 
22°43'09'S, 166°27'19'E, 1590-1665 m, 9.1V.1987, 
1 c? 2.1 mm, I 9 1.8 mm, 1 ovig. 9 2.1 mm (MNHN- 
Pg 7614). 

ETYMOKIGY. — The specific; epithet is from the Greek 
konikos, meaning cone-like, and refers to the shape of 
the corneas in this species. 

DlSTRlBi/nON. — So far known only from the New 
Caledonian region: 1000 to 1665 m. 

DESCRIITION 

Gills biserial (Fig. lA). Shield (Fig. IB, E) longer 
than broad; dorsal surface weakly calcified medially 
and sometimes also anteriorly, with scattered short 
setae; rostrum broadly rounded, weakly produced, 
with short mid-dorsal ridge; anterior margins weakly 
concave; lateral projections subtriangular, terminat- 
ing in small spine; anterolateral margins sloping; 
posterior margin broadly rounded; ventrolateral 
margins of shield without spine. Anterodistal margin 
of branchiostegite rounded, unarmed, setose. 

Ocular peduncles (Fig. IC) more than half length 
of shield, diminishing in width distally, somewhat 
inflated ventroproximally; with longitudinal row of 
long setae dorsally; ventroproximal surface weakly 
calcified. Cornea reduced, subconical, usually ending 
sharply. Ocular acicles subtriangular, terminating 
in strong spine; separat<:d basally by about basal 
width of one acicle. 

Antennular peduncle long, slender, exceeding 
distal margin of cornea by at least 0.25 length of 
penultimate segment. Ultimate segment nearly 
twice as long as penultimate segment, with scattered 
setae. Basal segment with strong ventromesial spine; 
lateral face with distal subrectangular unarmed ex- 
cept for setae, and strong; spine proximally. Ventral 
flagellum with four or five articles. 

Antennal peduncle (Fig. IF) exceeding distal 
margin of cornea by about 0.2 length of fifth seg- 
ment. Fifth segment unarmed, but with scattered 
setae. Fourth segment unarmed. Third segment with 
strong ventromesial distal spine. Second segment 
with dorsolateral distal angle produced, terminating 
in strong, simple spine; mesial margin with spine 
on dorsodistal angle. First segment with lateral face 
unarmed or with small spine; ventromesial angle 
produced, with two oi three small blunt spines 
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FIG. 1. - Oncopagunjs conicus n. sp., New Caledonia: A, 9 paratype 2.0 mm, HALIPRO 1, stn C 858 (MNHN-Pg 7613): B-D, F-J, <f 
holotype 2.0 mm, HALIPRO 1, stn C 858 (MNHN-Pg 7612); E, ovig. 9 paratype 2.1 mm, BIOGEOCAL, stn CP 214 (MNHN-Pg 7614): 
A, gill lamella: B, shield and cephalic appendages, dorsal (stippling indicates weakly calcified portion); C, right ocular peduncle and 
cornea, lateral: D, epistome, dorsolateral (os, epistomial spine; Is, labral spine); E, anterior portion of shield and cephalic appendages, 
dorsal; F, right antennal peduncle, lateral; G, right cheliped, dorsal; H, chela of same, lateral; I, same, mesial; J, left cheliped, dorsal. 
Scale bars: A, 0.10 mm; 8,0.50 mm; C-F, 0.25 mm; G-J, 1 mm. 

laterally. Antennal acicle nearly straight (in dorsal 
view), not reaching distal margin of cornea, termi- 
nating In strong spine; mesial margin armed with 

two to five small spines, setose. Flagellum long, 
slightly exceeding extended right cheliped, articles 
with setae < 1-3 flagellar articles in length. 
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FIG. 2. — Oncopagurus conicus n. sp., 9 paratype 2.0 mm, HAUPRO 1, stn C 858, New Caledotiia (MNHN-Pg 7613), left mouthparts, 
internal: A, mandit>le: B, maxillule; C, maxilla; D, first maxilliped; E, second maxilliped; F. third maxilliped; G, ischium and crista den- 
tate of same, external. Scale bar: 0.25 mm. 

Mandible (Fig. 2A) with three-segmented palp; 
cutting edge calcified, with small corneous tooth 
medially; molar process with small corneous tooth 
medially. Maxillule (Fig. 2B) with external lobe 

of endopod slender, moderately developed, not 
recurved, internal lobe with long, terminal seta. 
Maxilla (Fig. 2C) with endopod exceeding distal 
mai^in of scaphognathite. First maxilliped (Fig. 2D) 
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FIG. 3. — Oncopagurvs conicus n. sp., a hototype 2.0 mm, HALIPRO 1, stn C 858, New Caledonia (MNHN-Pg 7612): A, left second 
pereopod, lateral; B, dactyl of same, mesial; C, left ttiird pereopod, lateral: D, dactyl of same, mesial; E, propodus and dactyl of left 
fourth pereopod, lateral; F, propodus and dactyl of left fiftfi pereopod, lateral. Scale Iwirs: A-D, 1 mm; E, F, 0.20 mm. 

with endopod exceeding exopod in distal extension. 
Second maxilliped (Fig. 2E) without distinguish- 
ing characters. Third maxilliped (Fig. 2F, G) with 
merus to dactyl each distinctly longer than broad, 
ischium about twice as long as broad; crista den- 
tata with about nine corneous-tipped teeth; basis 
with mesial spine; coxa lacking spine. Sternite of 
third maxiiiipeds with small spine on each side of 
midlinc. Epistomial spine slender, strongly curved 
upward (Fig. ID). 

Chelipcds markedly dissimilar. Right cheliped 
(Fig. IG-I) relatively slender, with moderately dense 
setae on dorsal surfaces of carpus and chela. Fingers 
nearly straight, terminating in small, usually blunt 

corneous claw; cutting edges with two (dactyl) or 
three (fixed finger) large calcareous teeth. Dactyl 
about as long as mesial margin of palm, set at weak 
oblique angle to longitudinal axis of palm; mesial 
margin broadly curved, well defined by row of 
blunt or sharp spines diminishing in size distally; 
dorsal fece with scattered small tubercles, ventral 
face smooth, ventromesial face concave. Fixed finger 
broad at base, dorsal and ventral faces with scat- 
tered small spines or tubercles. Palm longer than 
broad, lateral surface rounded, sometimes with 
dorsolateral margins weakly delimited by row of 
small spines; mesial face rounded, with scattered 
small tubercles; dorsomesial margin delimited by 

522 ZOOSYSTEMA • 2006 • 28 (2) 



Taiap; guridae with subconical corneas 

FIG. 4. - Oncopagurus conicus n. sp., cf holotype 2.0 mm, HALIPRO 1, stn C 858, New Caledonia (MNHN-Pg 7612); A, thoracic 
region, ventral; B, anterior and posterioi lobes of thoracic sternite XII (third pereopods), ventral; C, uropods and telson, dorsal; D, left 
first pleopod, mesial; E, left second pleopod anterior. Scale bars: A, 0.50 mm; B, D, E, 0.20 mm; C, 0.25 mm. 

row of small blunt or sharp spines; dorsal surface 
with well spaced small spines or tubercles; ventral 
surface with scattered small tubercles. ( krpus with 
dorsolateral margin rounded; dorsal surface with 
well spaced small spines or tubercles; ventromesial 
margin with row of spines; ventral face with scattered 
small tubercles. Merus with setae mostly dorsally 
and on mesial and ventral sutfaces; ventromesial 
margin with row of spines. Ischiura and coxa un- 
armed, but with ventromesial row of setae. 

Left cheliped (Fig. 1J) sometimes weakly calcified 
medially on merus and carpus. Fingers terminating 
in small corneous claw; dorsal and ventral surfaces 
unarmed except for scattered tufts of setae; cutting 
edge of dactyl with row of minute, fused corneous 

teeth; cutting edge of fixed finger with row of 
well spaced small corneous teeth. Dactyl slightly 
shorter than mesial margin of palm in length. Palm 
unarmed except for dorsomesial and dorsolateral 
setae; ventral face smooth. Carpus with dorsodistal 
spine; dorsal margin with long setae; ventral face 
smooth. Merus with long setae on dorsal margin; 
ventral face smooth. Ischium and coxa unarmed, 
but with ventromesial row of setae. 

Ambulatory legs (Fig. 3A-D) or second and third 
pereopod-s similar right from left except for longer 
meri on right; exceeding extended right cheliped 
by about 0.20 or less U-ngth of dactyls. Dactyl 
broadly curved, about twice as long as propodus, 
and terminating in sharp corneous claw; with dorsal 
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and dorsomesial distal rows of long setae, and 
ventromesial row of about four to seven slender, 
corneous spines. Propodus with row of setae on 
dorsal margin, and scattered setae on ventral mar- 
gin. Carpus with small dorsodistal spine, and long 
setae dorsally. Merus and ischium unarmed except 
for setae on dorsal and ventral margins. Coxa with 
ventromesial row of setae. Anterior lobe of stern ite 
XII (third pereopods. Fig. 4A, B) subsemicircular, 
setose, with distinct spine. 

Fourth pereopod (Fig. 3E) semichelate. Dactyl 
terminating in sharp corneous claw; with ventro- 
lateral row of small corneous spinules. Propodus 
longer than broad, rasp with one row of rounded 
scales at least distally. Carpus with long setae on 
dorsal margin. Merus with rows of long setae on 
dorsal and ventral margins. 

Fifth pereopod (Fig. 3F) semichelate. Propodal 
rasp extending to mid-length of segment. 

Uropods and telson symmetrical or nearly so 
(Fig. 4C). Telson lacking transverse suture; dorsal 
surface with scattered short setae; lateral margins 
with long setae distally; posterior margin separated 
into shallow or obsolete U-shaped cleft into rounded 
projections, each armed with about four to seven 
corneous spines, some often ventrally curved. 

Male first gonopod (Fig. 4D) with weakly concave 
distal lobe; second gonopod (Fig. 4E) lacking rudi- 
mentary exopod, distal segment with row of short 
bristles on lateral margin medially, and long setae 
on distomesial fiice. Female with short, uniramous, 
unsegmented second right pleopod. 

Coloration 
Live coloration unknown. 

HABITAT 

Scaphopod shells. 

REMARKS 

An important character to consider in separating 
this new Oncopagurus species as well as other con- 
geners from those of other parapagurid genera, is 
the presence of an upwardly curved epistomial spine 
(Fig. ID). This new species is the second found in 
the genus Oncopagurus to have reduced, subconi- 
cal corneas, the other is O. minutus. The two can 

be separated using subtle characters. In the new 
species the corneas terminate sharply (Fig. IC) 
whereas in O. minutus they terminate bluntly; 
the antennal acicles are armed mesially with weak 
spines (Fig. 1B, E), whereas in O. minutus the spines 
are strong; the dactyls of the ambulatory legs are 
armed on the ventral margins with long spinules 
(Fig. 3B, D), whereas in O. minutus the spinules 
are short; the uropods and telson are symmetrical 
or nearly so (Fig. 4C), whereas in O. minutus they 
are markedly asymmetrical. 

Paragiopagurus schnattzer n. sp. 
(Figs 5-8) 

TYPE MATERIAL. — Holotype: New Caledonia. BIO- 
GEOCAL, stn CP 214.22-43.09'S, 1 GG'T?. 19'E, 1590- 
1665 m, 9.IV.1987, cf 3.3 mm (MNHN-Pg7615). 
Paratype: Loyalty Islands. HALIPRO 2, stn BT 105, 
25°45'S, 162°50'E, 1200-1218 m, 27.XI.1996, 1 c; 
3.2 mm (MNHN-Pg 6705). 

ETYMOLOC;Y. — The honoree of this Zoosystema issue 
will be pleased to see her favorite Schnauzer dog breeds, 
the Standard and Giant, recognized in the naming of 
this new species. Many generations of these noble and 
loyal dogs have provided her with loving company and 
protection. 

DISTRIBUTION. — So for known only from the New 
Caledonian region; 1200 to 1665 m. 

DESCRIPTION 
Gills quadriserial (Fig. 5A), deeply divided. Shield 
(Fig. 5B) distinaly longer than broad, weakly calci- 
fied medially; dorsal surface with few short rows of 
setae. Rostrum broadly subtriangular, reaching well 
in advance of lateral projections; with short mid- 
dorsal ridge. Anterior margins of shield straight; 
lateral projections broadly rounded; anterolateral 
margins sloping; anteroventral margins unarmed. 
Anterodistal margin of branchiostegite rounded, 
unarmed, setose. 

Ocular peduncles (Fig. 5C) stout, diminishing 
in width distally, somewhat inflated ventroproxi- 
mally; with longitudinal row of long setae dotsally; 
ventroproximal surface weakly calcified. Corneas 
reduced, subconical, terminating bluntly or sharply. 
Ocular acicles subtriangular, each terminating in 

524 ZOOSYSTEMA • 2006 • 28 (2) 



[*arapaguridae with subconica) corneas 

FIG. 5. - Paragiopagunjs schnauzer n. sp., cr holotype 3.3 mm, BIOGEOCAL, stn CP 214, New Caledonia (MNHN-Pg 7615): A, gill 
lamella; B, shield and cephalic appendages, dorsal (stippling indicates weakly calcified portion); C, rl<)ht ocular peduncle and cornea, 
lateral; D, epistome, dorsolateral (es, epistomial spine; Is, labral spine); E, right antennal peduncle, lateral; F, right cheliped, dorsal; Q, 
chela of same, lateral; H, same, mesial: I, left cheliped, dorsal. Scale bars: A, C, D. 0.25 mm; B, F-l, 1 mm; E, 0.50 mm. 

Strong spine; separated basally by about basal width segment; segments with scattered setae. Ultimate 
of one acicle. segment about 1.5 times as long as penultimate. 

Antennular peduncles exceeding distal margin of Basal segment with strong ventromesial spine; 
corneas by 0.66 to nearly full length of penultimate lateral face with distal subrectangular armed with 
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Fra. 6. - Paragiopagurus schnauzer n. sp., cf paratype 3.2 mm, HALIPRO 2, stn BT105, Loyalty Islands (MNHN-Pg 6705), left mouthparts, 
internal: A, mandible; B. maxillule; C, maxilla; D, first maxilliped; E, second maxilliped; F, third maxilliped. Scale bars: 0.25 mm. 

one spine, and strong spine proximally. Ventral 
flagellum with six articles. 

Antennal peduncles (Fig. 5E) exceeding distal 
margin of corneas by 0.30 length of fifth segment. 
Fifth segment with row of mesial setae. Fourth seg- 
ment lacking spine on dorsodistal margin. Third 
segment with strong ventromesial distal spine. 
Second segment with dorsodistal angle produced, 
terminating in strong spine. First segment with 

small spine on lateral face; ventromesial angle 
produced, with row of one to three small spines 
laterally. Antennal acicle exceeding distal margin of 
cornea by about half length of acicle, terminating 
in strong spine; mesial margin with long setae, and 
armed with four to eight spines. Flagellum slightly 
exceeding distal margin of palm of right cheliped; 
with numerous short and long setae < 1 -4 flagellar 
articles in length. 
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5^^?^**^ 

FIG. 7. — Paragiopagurvsschnauzern. so., <t holotype3.3 mm, BIOGEOCAL, stn CP 214, New Caledonia (MNHN-Pg 7615): A, right 
second pereopod, lateral; B, dactyl of same, mesial; C, right third pereopod, lateral; D, dactyl of same, mesial. Scale liar: 1 mm. 

Mandible (Fig. 6A) with three-segmented palp; 
cutting edge calcified, with small corneous tooth 
medially; molar process with small corneous tooth 
medially. Maxillule (Fig. 6B) with external lobe 
of endopod slender, moderately developed, not 
recurved, internal lobe with long, terminal seta. 
Maxilla (Fig. 6C) with endopod slightly exceeding 
distal margin of scaphognathite. First maxilliped 
(Fig. 6D) with endopod exceeding exopod in distal 
extension. Second maxilliped (Fig. 6E) without dis- 
tinguishing characters. Third maxilliped (Fig. 6F) 
slender, merus to dactyl each distinctly longer than 
broad, ischium about twice as long as broad; crista 
dentata with about 14 corneous-tipped teeth; coxa 
and basis each with mesial spine. Sternite of third 
maxillipeds with small spine on each side of mid- 
line. Epistomial spine straight, simple. 

Chelipeds markedly dissimilar. Right cheliped 
(Fig. 5F-H) with at most moderately dense, mostly 
plumose setae on dorsal surfaces of carpus and chela. 
Fingers slightly curved ventromesially, terminating 
in small, blunt corneous claws; cutting edges each 
with row of small blunt, or broadly rounded, un- 
equal calcareous teeth, and with distal row of small 
corneous teeth (often worn out on fixed finger). 
Dactyl set at strongly oblique angle to longitudinal 

axis of palm; mesial margin well defined by row of 
spines or tubercles; dorsoinesial surface with small 
spines; ventromesial face not concave or weakly 
so. Fixed finger broad basally, with scanered small 
tubercles on dorsal surface, unarmed on ventral 
surface except for a few tufts of setae. Palm broad- 
ening distally, slightly broader than long; dorso- 
lateral margin well defined by small spines at least 
on distal half; dorsomesial margin with irregular 
row of small spines, mesial face rounded. Carpus 
longer than broad; dorsal surface with few, widely 
separated small tubercles or spines; dorsodistal 
margin with row of small spines; mesial surface 
rounded, with few small tubercles, ventrolateral 
and ventromesial distal margins each with row of 
small blunt spines. Merus usually with row of small 
spines on dorsodistal margin; with ventromesial 
distal row of small spines. Ischium and coxa with 
ventrodistal row of setae. 

Left cheliped (Fig. 51) well calcified, reaching 
when fully extended to about distal 0.50-0.75 of 
mesial margin of palm of right cheliped; dorsal 
margins carpus and dorsomesial margin of palm 
with long setae, otherwise with scattered short se- 
tae. Fingers terminating in sharp corneous claws; 
dorsal and ventral surfaces unarmed except for 
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tufts of setae; cutting edge of dactyl with row of 
closely-set small corneous teeth, cutting edge of 
fixed finger with small, rounded calcareous teeth. 
Dactyl about as long as mesial margin of palm. 
Palm dorsal surface usually with small median 
spine or tubercle proximally; dorsomesial margin 
with row of few low, setose tubercles. Carpus with 
strong dorsodistal spine. Ischium and merus with 
setae on dorsal and ventral margins. Coxa with 
ventromesial row of setae. 

Ambulatory legs or second and third pereopods 
(Fig. 7A-D) similar from right to left except for 
slightly longer meri on right; when fully extended 
reaching to, or slightly exceeding distal margin of 
right cheliped by about 0.2 or less length of dac- 
tyls. Dactyl 1.8 to 2.1 times as long as propodus, 
broadly curved, terminating in sharp corneous 
claw; with dorsal and distomesial rows of long 
setae; ventromesial surface with row of four to six 
small, corneous spinules. Propodus and carpus 
each with dorsal row of setae. Carpus with small 
dorsodistal spine. Merus with dorsal and ventral 
rows of setae. Ischium and coxa with ventromesial 
row of setae. Anterior lobe of sternite XII (third 
pereopods. Fig. 8C, D) subsemicircular, sparsely 
setose, lacking spine. 

Fourth pereopod (Fig. 8A) subchelate; merus, 
carpus, and propodus with setae on dorsal and 
ventral margins. Dactyl subtriangular, terminat- 
ing in sharp corneous claw; with ventrolateral row 
of small corneous spinules. Propodus longer than 
wide, rasp consisting of one row (at least distally) 
of ovate scales. 

Fifth pereopod (Fig. 8B) semichelate. Propodal 
rasp extending slightly beyond mid-length of seg- 
ment. Dactyl with row of small rounded scales on 
ventral surface (in lateral view), lacking subterminal 
corneous tooth on prehensile margin. 

Uropods and telson symmetrical or nearly so 
(Fig. 8E). Telson with weak or obsolete transverse 
suture; dorsal surface with scattered short setae and 
often low, blister-like tubercles; lateral margins 
with long setae mostly on distal half; posterior 
margin separated by shallow, narrow U-shaped 
cleft, into rounded projections each armed with 
about eight to 10 corneous spines, some often 
ventrally curved. 

Male first gonopod (Fig. 8F) writh concave distal 
lobe; second gonopod (Fig. 8G) with or without 
rudimentary exopod, distal segment with row of 
short bristles on lateral margin medially, and long 
setae on distomesial face. Female unknown. 

Coloration 
Live coloration unknown. 

HABITAT 

Scaphopod shells. 

REMARKS 

This new species is unique among Pamgiopagurm 
species in having reduced, subconical corneas. As 
previously mentioned, it is only superficially simi- 
lar to Oncopagurus conicus n. sp., and in addition 
to differences in generic characters, the two differ 
markedly in gill shape, quadriserial (Fig. 5A) in 
P. schnauzer n. sp., biserial (Fig. 1 A) in O. conicus 
n. sp.; length of ocular peduncles relative to the 
shield, less than 0.50 shield length in P. schnauzer 
n. sp., more than 0.50 shield length in O. conicus 
n. sp.; and distal extension of the antennal acicles 
relative to the ocular peduncles, exceeding distal 
margins of corneas by about 0.50 length of the 
acide in P. schnauzer n. sp., not exceeding distal 
margins of the corneas in O. conicus n. sp. 

INTERESTING NEW MATERIAL AND 
MISNOMERS IN THE FAMILY 

Typhlopagurusforestide Saint Laurent, 1972 
(Fig. 9A-C) 

Typhlopagurm foresti dc Saint I.aurent, 1972: 118, figs 
26-29 (type locality: Borneo, 4° 19'54"N, 118°58'38"E, 
1630 m). 

TYI'E MATERIAL. — Holotypc: Borneo. Albatross, stn 
5582,4''19*54"N, 1 IS-Sa'aS'T. 1630 m, 26.IX.1909, 
<? 3.6 m(USNM 168313). 

Paratypcs: iiame stn data as holotype, 2 99 2.0,2.3 mm 
(USNM 168314). 

OTHER MATERIAL EXAMINED. — Solomon Islands. 
SALOMON 1, stn CP 1781, 8°31.2'S. 160°37.7'E, 
1036-1138 m, 29.IX.2001, 1 cf 3.7 mm, 2 99 1.7. 
1.8 mm, 3 ovig. 99 2.9-3-1 mm (USNM 1084207; ex 
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FIG. 8. - Paragiopagurusschnauzern. sp., a holotype 3.3 mm, BIOGEOCAL, stn CP 214, New Catejonia(MNHN-Pg 7615): A, pro- 
podus and dactyl of left fourth pereopod, lateral; B, propodus and dactyl of left fifth peneopod, lataral; C, thoracic region, ventral; 
D, anterior and posterior lobes of thoracic sternite XII (third pereopods), ventral: E. un>pods and telson, dorsal: F, left first pleopod, 
mesial; G. left second pleopod, anterior. Scale bars: A-D, F, G, 1 mm; E, 0.5 mm. 

MNHN-Pg6706); 12 tftf 3.4-4.4 mm, 2ovig. 99 2.4, 
2.5 mm (MNHN-Pg 6707); stn DW 1853, 9°46.5'S, 
160°52.9'E, 222-240 m, 7.X.2001, 3 cfcf 2.5-4.5 mm 
(MNHN-Pg 6708). 

DISTRIBUTION. — OfF northeastern Borneo, and now 
Solomon Islands; 222-1620 m. 

REMARKS 

De Saint Laurent (1972) erroneously cited the 
Philippines as the locality for Albatross stn 5582, 

the type localit)'. Actually, this station is off north- 
eastern Borneo, south of Darvel Bay, Sabah. Previ- 
ously known from only the type locality at 1630 m 
depth, Tforesti has now b<:en found in the Solomon 
Islands at 222 m. 

This is a rare and morphologically unusual spe- 
cies, and thus it is of interest to document that 
compared to most other parap^urids, females of 
Tforesti carry large and relatively few eggs. One of 
the ovigerous females herein reported with a shield 
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length 2.7 mm (MNHN-Pg 6706), was found with 
a full load of eggs, only 11 in total, and each about 
1.3 mm in diameter. 

All the new specimens of T. foresti clearly have 
pigmented corneas, although small and located 
vcntrodistally on the peduncle, at the base of a 
large terminal spine (Fig. 9A-C). The corneas are 
not easily observed in dorsal view. It appears that 
the corneal pigmentation disappears in preserva- 
tion over time, or perhaps pigmentation is often 
absent, and this might explain why de Saint Lau- 
rent (1972) considered this species to lack corneas. 
A reexamination of the type material has shown 
that indeed the types lack pigment in the corneas. 
However, in the types as well the additional mate- 
rial here reported, the corneas can be discerned by 
the presence of corneal cuticular fecets. 

Ihe new material of T. foresti extends the horizon- 
tal range of this species considerably to the west on 
the western Pacific. The vertical range is extended 
upward to a depth of 222 m, or 1408 m shallower 
than previously known. 

Bivalvopagurus sinensis (de Saint Laurent, 1972) 

Parapagurus sinensis de Saint Laurent, 1972: 116, figs 
12, 24 (type locality: South China Sea, 16''19.3'N, 
114''29'E, 220 m). 

Sympagurus sinensis -Lenaitte 1989: 37. 

Bivalvopagurus sinensis - Lemaitre 1993: 12, figs 1-4. 

Tvi'li MATERlAl.. — Holotype: South China Sea. Fisheries 
Research Station Hong Kong, Cruise 7, stn 55, transect 
172,16°19.3*N, 114''29'E, 220 m, [no date], <f 9.0 mm 
(MNHN-Pg 1238). 
Paratype: same stn data as holotype, cf 7.3 mm (MNHN- 
Pg 2239). 

OTHER MATERIAL EXAMINED. — Philippines. MUS- 
ORSTOM 2, stn CP 79,13''45'S, 120"32'E, 682-770 m, 
1.XII. 1980, 1 cT 7.9 mm (MNHN-Pg 6415). 
MUSORSTOM3,stnCP133,11°58'S, 12r52'E,334- 
390 m. 5.VI.1985, 1 9 11.7 mm (MNHN-Pg 6700). 
Solomon Islands. SALOMON l,stnCP1833,10°11.8'S, 
l6n8.7'E, 367-533 m, 5.X.2000, 1 ovig. 9 8.4 mm 
(MNHN-Pg 6701). 

DISTRIBUTION. — South China Sea, and now the Phil- 
ippines, and Solomon Islands; 200-770 m. 

REMARKS 

As previously mentioned, Lemaitre (1993) gave 
the name Bivalvopagurus to this monotypic genus 
presuming that its only species, B. sinensis, used 
exclusively mollusks bivalve shells as housing. The 
considerable number of specimens (122) of this 
species available to Lemaitre (1993), many of which 
were found living in bivalve shells with an actinian 
(although some hermit specimens were also found 
preserved without any housing), led to the derivation 
of the generic name. The new specimens reported 
here were each found living with a Stylolfates-Vike 
actinian completely covering a very small gastro- 
pod shell near the apex of the carcinoecia. Thus, 
the habitat used by B. sinensis is variable, and the 
generic name was evidently prematurely chosen. 
The new material of B. sinensis extends the range 
of this species considerably to the south and west 
of the western Pacific. 

DISCUSSION 

Among parapagurids there are five genera, Onco- 
pagurus, Parapagurus Smith, 1879, Sympagurus 
Smith, 1883, 7yiiw/>w Henderson, 1885, and/*w- 
beehei Boone, 1926, with species having reduced 
corneas, i.e. no larger in diameter than the distal 
width of the ocular peduncle. The corneas in most of 
these species are subcircular, such as in Parapagurus 
saintlaurentae (Fig. 9E). Among these, subconical 
corneas are now known in four species: S. acinops 
(Fig. 9D), ranging from 1000 to 2500 m; O. minu- 
tus, ranging from 800-2308 m; O. conicus n. sp., 
ranging from 1000 to 2500 m; znd P schnauzer n. 
sp., ranging from 1200-1665 m (see Lemaitre 1989, 
1996, 1998,2004). Subconical corneas have been 
documented in species of other hermit crab families 
as well, such as in the Paguridae Bathypaguropsis 
microps (Baiss, 1911), a species ranging in depth 
from 455 to 1079 m (McLaughlin 2003b); and in 
species of the Pylochelidae genus Cheiroptatea Bate, 
1888, found in depths from 200 to 567 m (Forest 
1987). Thus, this morphological feature clearly has 
evolved independently in various paguroid genera, 
and is not indicative of any phylogenetic relation- 
ship. Reduced ocular peduncles or corneas have been 
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FK3. 9. - Right ocular peduncle and cornea (stippling indicates weakly calcified portion): A-C, Typhlop-agurus foresfi de Saint Laurent, 
1972, a 3.7 mm, SALOMON 1, stn CP1781 (USNM 1084207, ex MNHN-Pg 6706); D. Sympagurus acinops Lemaitre, 1989. a paratype 
3.2 mm. Tongue of the Ocean, Bahamas, 1438 m (USNM 231834); E, Parapagurvs saintlaurentae Lemaitre, 1999. a paratype 12.8 mm, 
N of Madagascar, 4810 m (USNM 276123); A, D, E, lateral; B, mesial; C, ventral. Scale bars: A-D, 0.25 mm; E, 1 mm. 

documented for other deep-sea crustaceans as well 
(e.g., Barnard etal. 1962; Menzics etal. 1973). 

Acknowledgements 
Once again I am indebted to Bertrand Richer de 
Forges and Alain Crosnier for providing me with 
the opportunity to study the rich collections ob- 
tained during French campaigns to the Pacific and 
Indian oceans. At the Paris Museum I must also 
thank Regis Cleva, and Danielc Guinot, for access 
to collections as well as help in many matters. I 
would be remiss not to acknowledge the inspiration 
provided during my career by the honoree of this 
issue, Patsy A. McLaughlin. I have been fortunate 
to find in her a loyal friend and colleague who is 
always eager to discuss and share her thoughts and 
vast knowledge of crustaceans in general, and of her- 

mit crabs in particular. Rose A. Gulledge provided 
assistance in scanning and arranging the figures. I 
am also grateful to Cedric d'Udekem d'Acoz and 
Dwi Listyo Rahayu, lor their useful comments to 
the manuscript. 

REFERENCES 

BARNARD J . 1.., M I;NZI K R. J . & BACESCU M. C. 1962. — 
Abyssal Crustacea. Cdiunibia University Press, New 
York, 223 p. 

CASIRO P. & HuBKR M. E. 2003. — Marine Biology. 
4th ed. McGraw Hill, Boston, 468 p. 

FoRHSl J. 1987. — \A-!> Pylochelidae ou « Pagures sy- 
mecriques '> (Ouscacea C'.<x:nobitoidea), in Rdsulcats 
dcs campagnes MUSOR.STOM, volume 3. Memoires 
du Museum national d'Histoire naturelle. A, Zoologie 
137: 1-254, pis 1-9. 

LEMAITRE R. 1989. — Revision of the genus Parapagurus 

ZOOSYSTEMA • 2006 • 28 (2) 531 



I-emaiCK R. 

(Anomura, Paguroidea, Parapaguridae), including 
redescriptions of the western Atlantic species. Zoolo- 
gische Verhandelingen 253: 1-106. 

LEMAITRE R. 1993. — A new genus of Parapaguridae 
(Decapoda: Anomura). Crustacean Research 22: 
11-20. 

LEMAITRE R. 1996. — Hermit crabs of the family Para- 
paguridae (Crustacea: Decapoda: Anomura) from 
Australia: species o( Strohopagurus Lemaitre, 1989, 
Sympagurus Smith, 1883 and two new genera. Records 
of the Australian Museum 48 (2): 163-221. 

LEMAITRE R. 1998. — Revisiting Tylaspis anomala Hend- 
erson, 1885 (Parapaguridae), with comments on 
its relationships and evolution. Zoosystema 20 (2): 
289-305. 

LEMAITRE R. 1999. — Crustacea Decapoda: a review 
of the species of the genus Parapagurus Smith, 1879 
(Parapaguridae) from the Pacific and Indian Oceans, 
in CROSNIER A. (ed.), Risultats des campagnes MU- 
SORSTOM, volume 20. Mimoiresdu Museum national 
d'Histoire naturelle 180: 303-378. 

LEMAITRE R. 2004. — A worldwide review of hermit 
crab species of the genus Sympagurus Smith, 1883 
(Crustacea: Decapoda: Piirapaguridae), /« MARSHALL B. 
& RICHER DE FORGES B. (eds). Tropical Deep-Sea 

Benthos, volume 23. Mimoires du Museum national 
d'Histoire naturelle 191: 85-149. 

MARSHALL N. B. 1979. — Developments in Deep-Sea 
Biology. Garland STPM Press, New York, 566 p. 

MCLAUGHLIN P. A. 2003a. — Illustrated keys to the 
families and genera of the superfamily Paguroidea 
(Crustacea: Decapoda; Anomura), with diagnoses of 
the genera of Paguridae, in LEMAIIRE R. & TuDGE 
C. C. (eds). Biology of the Anomura. Proceedings of 
a symposium at the Fifth International Crustacean 
Congress, Melbourne, Australia, 9-13 July 2001. 
Memoirs of Museum Victoria 60: 111-144. 

MCLAUGHLIN P. A. 2003b. — Reassigment and redescrip- 
tion o^"F.upaguruT microps Baiss, 1911 (Crustacea, 
Decapoda, Paguridae), with notes on Bathypaguro- 
psis kuroshioensis (Miyake, 1978). Zoosystema I'b (4): 
635-642. 

MENZIES R. J., GEORGE R. Y .& ROWE G. T. 1973. — 
Abyssal Environment and Ecology of the World Ocearu. 
John Wiley & Sons, New York, 488 p. 

SAINT LAURENT M. DE 1972. — Sur la famille des Para- 
p^uridae Smith, 1882. Description de Typhlopagurus 
foresti gen. nov., et de quinze cspeces ou sous-esp^ces 
nouvellesde/!zni/>tf^ru^ Smith (Crustacea, Decapoda). 
Bijdragen tot de Dierkunde 42 (2): 97-123. 

Submitted on 10 May 2005: 
accepted on 3 October 2005- 

532 ZCXJSYSTEMA • 2006 • 28 (2) 


