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ABSTRACT  ./:

Four new species of Scissurellidae, .Vnatomidae. and Larochei-
dae are described from the Austral Archipelago, French
PoKnesia and the Indo-M;ila)'an Archipelago: Sinezoiiii
diinielclreicri new species, S. iviley new species (both Scissur-
ellidae), Anatoma rnpaensis new species (Anatomidae) and
Trogloconclw lozoueti new species (Larocheidae). One ol
tire species is currently only known from the Austral Islands
[T. lozmic'ti). while the others seem to show a Imiad
Indo-Mala)an Archipelago to western Pacific distribution.
Shells of all species and the radulae of S. danieldreieri,
T. lozoueti, and A.rnpacnsis are illustrated with scanning elec-
tron micrographs.
Additional Keywords: MoUusca, Rapa Island, radula

three genes ( I listone 3, COI, 18S) recovered in some of
his analyses a clade rniiting all three of these lineages
(LcpctiHlrihis. Siiiczona, Anatoma). Scissurellidae and
Anatomidae are characterized by a slit or foramen in
the shell (lacking in Larocheidae), a rhipidoglossate rad-
ula, and a lack oi nacre. Approximately 140 species are
cin"reiitly described with an additional 90 remaining to
Ik' formalK' recognized (Geiger, 200.3; 2008). To date, no
species in these families have ever been recorded from
the Austral Islands. The species described herein are all
new  to  science,  one  witli  its  range  restricted  to  the
Austral Islands, and three others known from several
Ifjcalities in the broad Indo-Pacific.

INTRODUCTION

The  present  contribution  describes  some  microgas-
tropods in the families Scissurellidae, Anatomidae, and
Larocheidae known from tlie Austral Islands and be-
yond. The impetus stems from a Frencfi expedition to
the southeastern-most Austral island, Rapa (see Lozouet
et  al.  2004;  2005  for  details);  for  tlie  species  found
at Rapa, additional material from other localities located
in \arious institutional collections has also been inclu-
ded. This article is part of a series describing the bio-
diversit)  ̂of tliis remote archipelago (e.g., Schwabe and
Lozouet, 2006).

Scissurellidae sensu lato comprises lineages of small
basal marine snails in Vetigastropoda (Geiger et al.,
2008). The phylogenetic position of Anatomidae is cur-
rently unsettled. Whereas Geiger and Thacker (2005;
unpubhshed dataj resolved a Lepetodrihis (Lepetodrili-
dae) + Scismrella, Sinezona, Sukashitrochiis (Scissurel-
hdae sensu stricto) clade with more distantly related
Anatoma (Anatomidae), Kano (2008) using the same

MATERIALS  AND  METHODS

Standard methods for scanning electron microscopy
(SEM)  were  employed  as  detailed  in  Geiger  (2006a,
b,  c)  and  Geiger  et  al.  (2007).  Terminology  for  shell
morphology and details on method of whorl count have
been given elsewhere (Geiger, 2003; Geiger and Sasaki,
2008). Specimens cited are diy lots; ": complete" indi-
cates wet-preserved lots with animals. All depth indica-
tions refer to bottom depth.

Institutional abbreviations used in the te.vt are: BRC:
Bret Raines Collection, Kansas City, USA; DLG: Daniel
L.  Geiger  Collection,  Los  Angeles,  USA;  JTC:  Jean
Trondle Collection, Paris, France; LACM: Los Angeles
County Museum of Natural Histoiy, Los Angeles, USA;
MNHN: Museum national d'Histoire naturelle, Paris,
France;  SBMNII:  Santa  Barbara  Mu.seiuii  of  Natural
History, Santa Barbara, USA; USNM: United States Na-
tional Museum of Natural Histoiy, Washington (DC),
USA; ZMA: Zoological Museum, Amsterdam, The Neth-
erlands.

Other abbreviations used in text are: M: Monotyjiy;
OD:  Original  designation;  SEM:  Scanning  electron
inicroscope/microscopy/micrograph.
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SYSTEM ATICS

Scissurellidae Gray, 1847
Sinezona Finlay, 1926

Type species: Sc]usinoj>e brevis Hedley, 1904 (OD).

Remarks:  The  genus  has  recently  been  treated  by
Marshall (2002) and Geiger (2003).

Sinezona clanicldrcieri new species
(Figures 1-9)

Description: Shell small (to 0.77 mm), trochilorm. Pro-
toconch  of  1  whorl,  with  strong  axial  sculpture  not
reaching apical suture, apertnral varLx not connected to
smootli embnonic cap, apertural margin straight. Tele-
oconch I of 0.875 whorls, suture at peripheiy, approxi-
mately 9-15 strong, raised axial cords; first spii^als after
0.5 whorls. Teleoconch II of 0.6 whorls, approximately
four fine spiral cords at onset of selenizone between
selenizone and deep suture below peripheiy, descending
noticeably on last 0.25 whorls; shoulder slightly concave,
approximateh' 1.3-20 axial cords, raised near suture, as

high as wide towards selenizone; approximately 10 spir-
als, distinct cords near suture, diminishing to veiy fine
cords  near  selenizone;  interstices  with  fine  irregular
growth lamellae. Base with constriction below seleni-
zone, approximately 15 elevated spiral cords, crossed
and run over by approximately 16 fine spiral lines. Um-
bilicus cone-shaped, moderately wide, wall smooth, at
distinct angle to base. Aperture D-shaped, roof overhan-
ging. Selenizone above peripheiy, keels quite strong,
moderately elevated, distinct lunules, elongated foramen
closed anteriorly.

Operculum:
nucleus.

Thin,  llexible,  multispiral,  with  central

K,\i)ULA (Figures 8-9): Rachidian tooth triangular cusp
with approximately live equal sized denticles. Lateral
teeth 1-3 similar; outer edge of cusp with 4-5 denticles.
Lateral tootli  4 reduced in size,  hook-shaped. Lateral
tooth 5 enlarged bv broadening, approximately six, large
denticles on inner edge, 1-2 small ones on outer edge.
Central denticle ol inner marginal teeth large, appro.xi-
niatcK'  three  denticles  on  inner  edge,  four  on  outer

Figure 1. HoJotype oi Sinczoiui danieldreieri new species. (SBMNFI 83540). Luniu Kect, Kliiilic Ba\, New Britain, Papiiu New
Guinea, 5.283° S, 150.131° E, 0-5 m. Scale bar, shell = 500 |iin. Scale bar, protoconch = 100 |.nn.



D. L. Geiwr. 2008 Paw ] 87

edge; outer marginal teeth spooii-sliaped, hilaterallx
S'sinmetricd with approxiiiiateK' a dozen line dentieles
on eaeli side. Radnlar interloek moderate.

T\pe  Material:  Holot\pe:  SBMNll  83540:  Figure  1.  24
Parat\pe.s: .3— t m. Little Santa Cruz Island. Mindanao,
6.884"  N,  122.04'^'  E  (USNM  8124.53.  1:  Figure  2).
1.5  m,  Okina\\-a,  Okii,  Japan,  26.847°  N,  128.287°
E (LACM 77-61, 3: one illustrated Figure 3). 20 m. Off

Bohol Is,  I'annlaean Island,  9.5° N,  123.917° E (AMS
406342, 1: Figure 4).

Type  Locality:  0-5  m,  Lunm  Keel,  Kinihe  Bav,  New
Bdtain, Papua New Guinea, 5.283° S, 150.131° E. Col.
D. L. Geiger Oet. 2005.

El)inolog)':  Tlie  name  honors  Daniel  Dreier,  son  of
Douglas and Ilaima Dreier of Santa Barbara, who have

Figures 2—4. ParatN-pes of Sinezona danicldreieri new species. 2. Little Santa Cruz Island, Mindanao, Philippines, 6.884° N,
122.04= E, .3-4 m (USNM 8124.53, 1). 3. Okinawa, Oku, Japan, 26.847° N, 128.287° E, 1.5 ni (LACM 77-61, 3). 4. OIT Bohol
Island, Pamilacan Island, Philippines. 9.5' N, 123.917° E, 20 m (AMS 406342, 1). Scale hars, shell = 50(1 \\m. Scale bars, protoconch
= 100 nm.
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made generous contributions
Museum of Natural Iliston'.

to  the  Santa  Barbara

Distribution:  Indo-Malayan  Archipelago  to  southern
Polynesia; shallow reef en\'ironments.
Other  Material  E.xamined:  French  Polynesi.\:  m,
Rapa  Iti  Island,  Rapa,  Austral  Islands,  27.622°  S,
144.302°  W  (MNHN,  1).  m,  Kotuaie  Point,  Tupuaki
Bay,  Rapa,  Austral  Islands,  27.577°  S,  144.343°  W
(MNHN,  1).  2  m,  Nordi  of  Puldtarava,  Rapa,  Austral

Islands,  27.597°  S,  144.227°  W  (MNHN,  4:  two  illu-
strated Figures 5-6). 2-4 m, N of Aturapa Island, Rapa,
Austral Islands, 27.572° S, 144.350° W (MNHN, 4). 2 m,
N of Rapa Iti  Island, Rapa, Austral Islands, 27.620° S,
144.303° W (MNHN, 1). 2 m, N of Anatakuri Bay, Rapa,
Austral  Islands,  27.623°  S,  144.307°  W  (MNHN,  15).
3-24  m,  Hiri  Bay,  Rapa,  Austral  Islands,  27.622°  S,
144.370° W (MNHN, 4). 5 m, Anarua Bay, Rapa, Austral
Islands,  27.605°  S,  144.378°  W  (MNHN,  7:  one
illustrated  Figures  7,  8-9  [radula]).  6  m,  Mei  Point,

Figures 5-7. Sinezona danieldreieri new species. 5-6. Nortli ol I'ukilaiaxa, llapa. Austral Islands, French Polynesia
U422T W, 2 m (MNHN). 7. Anarua Bay, Rapa, Austral Islands, French Polynesia, 27.605° S, 144.378° VV, 5 in (MNHN
specimen is shown in Figures 8-9. Scale bar, shell = 500 |im. .Scale bar, protoconch = 100 |.nii.

, 27.597° S,
), Hadula of
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Figures 8-9. Radula ot Sinczoiui danicldrcicri new species, from specimen shown in Fi<;;nie 7. Anaiua Bav, Rapa, Anstral Islands,
27.605" S, 144.378° W, 5 m. 8. Lateral teedi 4 (L4) and 5 (L5) plus marginal teeth. 9. Hal " " '
bars =10 \\.m.

'idth of radula with central field. Scale

Rapa, Austral Islands, 27.637° S, 144.303° W (MNHN, 1;
MXHX,  1).  6  m,  SW  of  Gotenaonao  Point,  Rapa,
.\ustral  Islands,  27.645°  S,  144.320°  VV  (MNHN,  3).
15-20  m,  \^avai,  Rapa,  Austral  Islands,  27.590°  S,
144.381°  W  (MNHN,  1;  MNHN,  1).  16-20  m,  Mei
Point,  Rapa.  Austral  Islands,  27.637°  S,  144.303°  W
(MNHN,  2).  18  m,  Rarapai  Island,  Rapa,  Austral
Islands,  27.572°  S,  144.368°  W  (MNHN.  1).  27  m,
Kauira Point, Rapa, Austral Islands, 27.592° S, 144.347°
W^  (MNHN,  1).  30  m,  NW  of  Tauna  Island,  Rapa,
Austral  Islands,  27.605°  S,  144.303°  W  (MNHN,  17).
36  m,  around  Rukuaga  Point,  Rapa,  Austral  Islands,
27.568° S, 144.368° w"(MNHN, 8).

Philippines:  Canipo  Island,  Cuyo  Islands,  Palawan
Province, 11° N, 120.948° E (USNM 808195, 1).

Giam:  0.7  m,  Ajavan  Bav,  S.  Guam,  13.245°  N,
144.717° E (LACM 77-19, 2).'

Remarks: The protoconch sculpture shows some in-
traspecific variability in die material examined. More
specifically, the strong axial cords are sometimes discon-
tinuous. This character is not restricted to the present
species, hence, it does not seem to be of any systematic
\alue. Those axial cords are also somewhat variable in
widtli,  die  tliickenings  occasionally  seeming  to  form
some faint spiral elements. Given the intra- and inter-
specific variability of protoconch scidpture at this level
of detail, the presence/absence of faint spiral elements is
considered irrelevant for systematic purposes. Discrete
differences can be observed between strong and weak
axial cords as utilized previouslv in a svstematic context
(Geiger 2003).

Sinczona plicata (Hedley, 1899) from the Indo-Pacific
has an overall wider and larger shell (2.3 mm: Geiger
and Jansen, 2004b), more pronounced but fewer raised
axial cords, and a protoconch with spiral lines. Sinezona
ferriezi (Crosse, 1867) (? = S. hoeniesi Semper, 1865:
whereabouts of Semper types unknowai. original illu-
stration  lacking  detail)  with  broad  Indo-Malayan

Archipelago distribution, is about twice as large, has a
smooth protoconch with a distinct apertural varix, and
>1 teleoconch I whorls. Sinczona globosa Geiger, 2006,
from New Caledonia and Wallis Island is more rounded
in overall appearance, lacks the elevated spiral cords, is
larger (3.1 mm; Geiger, 2006a), and has spiral sculpture
on the protoconch. Sinezona niacleani Geiger, 2006,
with broad Indo-Malayan distribution is more globular
in overall outline, larger (2.3 mm; Geiger, 2006a), has a
protoconch with flocculent sculpture, lacks the raised
;L\ial  lines and has a  wider umbilicus.  All  the above
species grow to much larger size and would be imma-
ture with open slit at the maximum size of S. chiniel-
drcieri.

Sinezona wilci/i new species
(Figures 10-16)

Description: Shell medium size (up to 1.08 mm) tro-
chiform turreted. Protoconch slightly sunken in, with 1
whorl, fine irregular axials, no apertural varix, apertural
margin straight. Teleoconch I with 0.6-0.7 whorls, su-
tiu-e at periphery, usually with approximately 14-22 faint
to distinct fine axial cords, usually without spiral lines
(occasionally faintest spiral threads only visible by SEM
[Figure 11]), interstices with irregular thickenings. Tele-
oconch II witli up to 1.25 whorls, suture below periph-
ei")'.  Shoulder  with  approximately  32-44  barely
perceptible to distinct fine commarginal axial cords,
stronger near sutiu'e becoming less distinct towards sele-
nizone; approximatelv eight barely perceptible to very
indistinct spiral cords, concentrated on middle of shoul-
der;  occasional  specimens  with  predominant  spiral
sculpture (Figure 11). Base distinctly constricted below
selenizone, axial cords of same strength and density as on
shoulder starting in lower portion of constriction below
selenizone; approximately 17 fine, irregularly spaced spi-
ral cords, starting in lower portion of constriction widi
onset  of  axial  lines.  Umbilicus  wide,  walls  straight.
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Figure 10. Holotvije of Sinezaiia icilci/i new specie.s. Lumu Reef, Kimbe Bav, New Britain, Papua New Guinea, 5.283° S,
150.1.31° E, 0-5 m, (SBMNH 8.3541). Scale bar, shell = 500 |,im. Scale bar, protoconch = 100 |.nn.

smooth, peripheiy at clfstinct angle to base, bordered by
carina. Aperture subquadratic, D-shaped, roof overhan-
ging.  Selenizone  above  peripheiy,  keels  moderately
strong, quite elevated, lunules distinct at regular inten'al;
foramen narrow, elongated, margins con\'erging and
touching, without raphe. Animal unknown.

Type  Material:  Holotype:  SBMNH  83541  (Figure  10).
35 Paratypes: 0-5 m, Lumu Reef, Kimbe Bay, New Brit-
ain,  Papua  New  Guinea,  5.283°  S,  150.131°  E  (DLG
639, 19: one illustrated in Figure 15). Laisse de plage
e.xterieure,  Mururoa,  Tuamotu,  French  Polynesia,
21.842° S, 138.895° W (JTC, 2: one illustrated in Figure
12).  20  m,  Herald  Pass,  W  of  Ndravuni  Lsland,  NW
end of Great Astrolabe Reef, Fiji, 18.767° S, 178.467° E
(LACM 85-135,  2:  one illustrated in  Figure 14).  20  m.
Herald Pass, W of Ndravuni Island, NW end of Great
Astrolabe  Reef,  Fiji,  18.767°  S,  178.467°  E  (LACM  85-
135,  2).  10-20  m.  Off  Francis  Island in  Beqa  Lagoon,

just off of Beqa Island (south of \'iti LeMi), 18.300° S,
178.067° E (DLG 279, 10: one illustrated in Figure 16).

Tjipe  Locality:  0-5  m,  Lumu  Reef,  Kimbe  Bav,  New
Britain, Papua New Guinea, 5.283° S, 150.131° E.

EtMiioIogy: The name honors the collector of the first
known specimens of the species Tony Wiley of River-
side, California, USA.

Di.slriliiilioii:  Tropical  Indo-Malayan  Archipelago;
shallow shelf

Other  Material  Examined:  Fkench  Polynesia:  36  m.
Around Rukuaga Bnv, Rapa, Austral Islands, 27.568° S,
144.368°  W  (MNHN,  20:  Fi,gin-es  II,  13).  2-4  m,  N  of
Aturapa Island, Rapa. Austral Islands, 27.572° S, 144.350°
W (MNHN, 1). 5 m, Anama Bay, Rapa, Austral Islands,
27.605°  S,  144.378°  W  (MNHN,  4).  45  m,  Haurei  Bay,
Rapa, Austral Islands, 27.613° S, 144.305° W (MNHN, 1).
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Figures 11-13. Sincznna wilei/i new species. 11-12. Around Rukuaga Baw Rapa, Austral Islands. French PolvTiesia. 27.568° S,
144.368= W. 36 rn (MNHN, 20). 1.3. Laisse de plage exterieure, Muraroa.' Tnamotu. French Polynesia, 21.842° S. 138.895° W
:Parat\pe: JTC, 2). Scale bars, shell = 500 ^m. Scale bars, protoconeh = 100 |jm.

New C-;ledoni.^: 25-30 m, Santal Bay. Lifon, 20.822°
S,  167.173"  E  (MNHX,  1).  .55-57  m,  Koumac  Sector.
20.672°  S,  164.195°  E  (MNH\.  1).  5-25 m,  Toiiho Sec-
tor.  20.878=  S.  165..325=  E  (MNHX.  1).  8  m,  Tonho
Sector. 20.742° S, 165.265° E (MNHN, 1).

Fiji: 10-20 m. Off Francis Island in Beqa Lagoon, just
off  of  Beqa  Island  (south  of  \'iti  Levu),  18.300°  S,
178.067= E (DLG 279, 10).

Papua New Guinea: 70 ni, off South Enia Reef Kimbe
Bay, New Britain, 5.202° S, 150.152° E (DLG 768, 3).

Remarks:  The  organization  of  tlie  foramen  in  this
species seems to be intermediaiy bet\veen the tjpical
open slit in Scissurella and tlie closed foramen in Sine-
zona. Altliough the margins of tlie slit are converging
and fused anteriorl); a raphe is not evident. The facts
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that there is a marked downward deflection oi the last
quarter  whorl  and  tliat  the  roof  of  the  peristome
attaches belo^^' the peripheiy of the pi'eNdous whorl dem-
onstrate that tliose specimens are fully grown and sliare
more  similarities  witli  Sinezona  tlian  with  SciisiircUa
with  an  open  slit.  Accordingly  .S.  ici!ci/i  is  placed  in
Sinezona.

The species seems to have variable strengths of sculp-
ture. Most specimens have predominant axial sculpture
(Figures 10, 12, 14-15), while in occasional specimens
(Figure 11) the axial sculpture is barely perceptible and
the spiral structures, particularly on the adumbilical part
of base, become most prominent. As there are interme-
diate specimens (Figure 13) with distinct adumbilical

Figures 14- K>. Siuciuki u iliij, i\r\\ spicirs, paiuUpr.s, 14. Heiakl Pa.ss, \\ (il Ndravuni Island, NWend ul liical A.stidlalH' Hcrl,
Fiji, 18.767° S, 178.467° E, 20 m (LACM 85-135, 2). 15. Lumu Reef, Kimlie Bay, New [Britain. Papua New Guinea, 5.283° S,
150.131° E, 0-5 m (DLG 639, 19). 16. Off Francis Island in Beqa Lagoon, jnst olTof Beqa Island (sonth ofViti Levn). Fiji, 18.3° S,
178.067" E, 10-20 m (DLG 279, 10). Scale bars, shell = 500 ^ini. Scale bars, protoconch = 100 |.ini.



D. L. Geiger. 2008 Page 193

spiral lines and i"elati\'e!\- weak ;L\ial lines, coniliiiu'd
widi  identic;il  condition  of  the  protoconc-h  and \ei\
small size, tiiese scnlptm'al differences arc coiisidcrcd
to constitute intraspecitic \ariabilit\.

There are no similar species in the indo-Pat'llic. Siiic-
zona feniczi (Crosse, 1867) with hroail Indo-Malayan
Archipelago distribution is most similar, but is about
h\ice the size of S. wileiji. has a smooth protoconch \wth
distinct apertin'al \arix, a teleoconch 1 with more than
whorl, is more rounded o\'er;rll, and a distinct raphe
anterior to the closed foramen. Siiiczona garciai Geiger,
2006, from the Caribbean, shares the protoconch sculp-
ture, the absence of an apertural varix on the pioto-
conch, the relati\el\' short teleoconch I with 0.6 whorls,
and die narrow umbilicus. However, in addition to its
occurrence in a separate ocean, S. garciai has a more
inflated shell with an oval aperture, which connects to
the previous whorl bareK' below the periphen', has onlv
about  0.6  teleoconch II  whorls,  and  bears  a  distinct
raphe anterior to the ioramen.

Anatoniidae McLean, 1989
Aiiafoina Woodward, 18.59

T>pe Species: .SV'/.s.svnv//*/ ciispiitd Fleming, 1828 (M).

Remarks:  The  genus  has  recently  been  treated  by
.\hirshall (2002), Geiger (2003), and'Ceiger and Jansen
(2()04a).

Anatoina rapacitsis new species
(Figures 17-23)

Description: .Slu'll ol medium size (to 1.82 mm), tro-
cliilonii biconical. Protoconch with 0.75 whorls, flocculent
scnjptui'e, no apertiu'al varbc, apeiiural margin slightly si-
nusoid. Teleoconch I with 0.3-0.4 whorls, approximate-
ly  9-12  tLxial  cords,  interstices  with  line  flocculent
sculpture, occasionall)' (holot)pe) flocculent sculpture
somewhat concentrated in position of selenizone. Teleo-
conch II with up to 2.25 whorls, sutm-e immediately below
selenizone in early growdi, offset by width of selenizone

Figure 17. Holot\pe of Anatoina rapaensis new species. St. 43, Haurei Bay. Rapa, Austral Islands, French PoKmesia. 27.61.3° S,
144.30.5  ̂\\". 4.5 ni. ('MNHX 20S23j. Scale bar shell = 1 mm. Scale bar protoconch = 100 |.un.
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Figures 18-20. Aiiatoiiui rapaeiisis new specie.s, parahpes (MNHN). 18-19. St. 4.3. Haiiiei Baw Rapa. .\ustral Lslands. French
Polviiesia. 27.613" S, 144.305" W, 45 m (MNHN 20S24). 20. St. 48. around Kukuasja Point, Rapa. Austral Lslands. French PoKiiesia.
27.568" .S. 144.368" W, 36 m (MNHN, 30). Scale bars, shell = 1 mm. Scale bars, protoconch = 100 ^im.

in fully grown specimens. Shoulder convex, approximately
5.'3-66 (n = 4) axial cords on first teleoconch II whorl, same
density on remaining whorls; first fine spiral cords after
0.125 whorls, approximately 7-10 after one teleoconch II
whorl, appro.ximately 15-22 at apertural margin (jf fully
grown specimen, becoming less distinct and more un-
evenly spaced towards apertural margin; intersections of

a\i;J and spiral cords loiining minute points. Base contin-
uously sloping with narrow umbilicus; axial cords of same
density and strength as on shoulder, approximately 19
spiral cords, fine spiral cords below selenizone tuniing
into low steps from mid-base onwards; intersection of
spiral and a,xial cords with line points. .Aperture o\oid
D-sh:iped, lool oNcrJKiiigiug, l);is;il ;idunil)ilK';Ll portion
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ilared. Selenizone at periplien*. keel iiKKlerateK' strong,
iiKxlerateK'  elexated,  slit  open,  margins  converging
towarils apeitural margin.

Operculum (Figure 23): As large as apeilure, thin, I'or-
neons, nucleus central, ninltispiral.

Radul.\  (Figures  21-22):  Rachidiaii  tootli  trajKvoid.
central denticle with 3—1 denticles on each side. Lati'ral
teeth 1-3 similar, dexelopment ol cnsp reduced periph-
eralK. terminal denticle largest, 4-2 denticles on outer
edge. Lateral tooth 4 reduced in size, hook-shaped, with
one minute point on each side. Lateral tooth 5 enlarged
wdth four strong denticles on inner margin. Inner mar-
gin;J  teeth  elongated,  terminal  denticle  largest,  3-4
snurller denticles on inner margin, three larger denticles
on outer margin. Outer marginal teetli with cup-shaped
cusp with mam' small denticles.

Type  Locality:  45  m,  RAPA  St.  43.  Haurei  Bay,  Rapa,
Austral Islands, French PoKi 27.613'' S, 144.305° W.

T\pe Material:
60 Parat\pcs: 45
-\ustral Islands, F
^^" (MNHN 20S24
36  m.  RAPA  St.
.\ustral Islands, 2'
one illustrated in
St. CP 1159, Eiao
1: Figures 21-23 I

Holot\pe: MNHN 20823 (Figin-e 17).
m,  RAPA  St.  43,  Haurei  Bay,  Rapa,
rench PoKiiesia, 27.613'' S, 144.305"
, 29; t\vo illustrated in Figures 18-19).
48,  Around  Rukuaga  Point,  Rapa,

568°  S,  144.368°  W  (MNHN,  30:
Figure  20).  145  m,  MUSORSTOM  9
Ishnid, 7.972° S, 140.728° E (MNHN,
radula, operculum]).

Et>iii()log}': The species is named alter its t)pe locali-
f\, Rap;i Island, ["rench PoKiicsia.

Di.stribution: Tropical Indo-Malayan Archipelago and
W'csteiii Pacilic; sliallow- shelf to upper slope.

Other Material Examined: Fkengh Polynesm: 10-15 m.
Pake Ba\-, Rapa, Austr;xl Islands, 27.617° S, 144.310°
W (MNHN, 2). 30 m, NWof Tauna Island, Rapa, Austral
Islands,  27.605°  S,  144.303°  W  (MNHN,  50).  33  m,
Haurei Bay, Rapa, Austral Islands, 27.612° S, 144.318° W
(MNHN,  '10).  52-57  m,  SE  of  Tauna  Island,  Rapa,
Austral  Islands,  27.608°  S,  144.295°  W  (MNHN,  50;
MNHN, 20). 100 m. North of R;iivavae, Austral Islands,
23.828° S, 147.693° W (MNHN, 2).

PHiLtPPiNEs:  92-97  m,  12.517°  N,  120.650°  E
(MNHN, 8).

New  Caledonia:  105-110  m,  Poindimie  Sector,
20.817°  S,  165.317°  E  (MNHN,  9).  250-350  m,  south-
ern New Caledonia, 22.500° S, 166.400° E (MNHN, 1).
250-350  m,  southern  New  Caledonia,  22.500°  S,
166.400° E (MNHN, 1). 495 m, southern New Caledo-
nia,  22.367°  S,  166.233°  E  (MNHN,  3).  600-616  m,
northern  New  Caledonia,  18.817°  S,  163.250°  E
(MNHN, 3).

Figures 21-23. Kadiila and operculum oi Anatoma rapaensis new species. Eiao Island, Marquesas Islands, 7.972° S, 140.728° E,
145 ni I MXnX, 1 '. 21-22. Radula. 23. riperculum. Scale bar, radula Figure 21 = 50 \xm. Scale bar, radula Figure 22 = 20 mm. Scale
bar, opeculum = 500 |im.
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M.\RQUESAS LsLWD.s: 145 m, Eiao Island, 7.972° S,
140.728° E (MNHN, 1: paratype). 200-220 m, Ua Huka
Island,  8.900°  S,  139.633°  W  (MNHN,  6).  352-358  m,
Hiva Oa Island, 9.850° S, 139.150° W (MNHN, 1).

Fiji: 149-168 m, S of Viti Levu, 18.207° S, 178.552° E
(MNHN,  1).  260-305  m,  S  of  Viti  Levu,  18.308°  S,
178.097°  E  (MNHN,  6).  275-430  m,  S.  of  Viti  Le\ai,
18.297° S, 177.907° E (MNHN, 1). 441-143 m, S. of Viti
Levu, 18.320° S, 177.862° E (MNHN. 1).

Remarks.  Anatoiiui  rapacusis  i.s  characterized  In  tlie
rather flattened o\erall shape, the short teleoconch I
with less than 0.5 wliorls, and the line reticular sculpture
that is axial-dominated on the iirst half teleoccMich II
whorl, subsequently becoming spiral-dominated. The
most similar species is Anatoma (sensu lato) cxqiiisita
Schepman, 1908, from die Indo-Malayan Archipelago;
the comparison is based on SEM imaging of the holo-
type  (ZMA  3.08.101;  Figure  24).  The"  shell  is  slightly
taller, the spiral and axial lines are denser, forming more
prominent points at their intersection, and the a.xial lines
are slightly stronger than the spiral lines even in larger

specimens (specimens 1.8-^3.5 nun examined); protoconch
and teleoconch I are eroded beyond recognition. Anatoma
paucispiralia Bandel, 1998, from Satonda, Indonesia, has a
smooth protoconch, a shorter teleoconch I (0.125 vs. 0.3-
0.4 whorls), and a sHghtly undulating shoulder profile. AH
odier Indo- Pacific species are eidier more turreted or have
noticeably different sculpture on shoulder and base. The
only other docimiented case of a species that shows a
change of sculpture on the teleoconch II is Anatoma jane-
tae Geiger, 2006, knowai from 2,500 m off the west coast of
North -America (Geiger, 2006c).

Larocheidae Fleming, 1927
Trogloconcha Kase and Kano, 2002

Type  Species:  Trogloconcha  ohasliii  Kase  and  Kano,
2002 (OD).

Remarks:  The  genus  was  recently  treated  by  Geiger
(2003).

Trogloconcha lozoneti new species
(Figures 25-30)

Figure 24. lliildlype oi' Aiialoiiia cMiidsita .Scliepmiin. 1908 (ZMA 3.08.101). Silioga Station 95, 5 43.5' N, lt9°40' E, 522 m
[between Sal);ili, .Malaysia, and southeastern Tawitawi Group, Pliilippines]. Scale bar, shell = 1 mm. Scale bar, protoconch = 100 |im.



D. L. Geieer. 2()()S Page 197

Figures 25-27. Tw^loconclia lozoueti new species. 25. HoloUpe. Vavai. Rapa, Austral IslaiiLls. I'niiul] IwUniMd, 27.590° S,
144..3Sr \\". 1.5-20 m (MXHX 20825). 26-27. Radula from specimen .shovvii in Figure .30. Hiri Bay, Rapa, Austral Islands, French
PoK-nesia. 27.622' S. 144.37" W. .'3-24 m (MNHN). Scale bar, shell = 1 mm. Scale bar, protoconch = 100 |jni. Scale bar, radiilae = 10 |im.
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Figures 28-30. Trogloconcha lozoueti iif\\ s[)rri(s. l^aial\[>r,s, 2iS-29. \a\ai, Hapa, Austral IslaiaLs. trciuli PoKiR'.sia, i i .590'' S,
144.:381° \V, 15-20 m (MNHN 20826). 30. Hiri Bay, Rapa, Austral Islands, French Polynesia, 27.622° S, 144.37° W, 3-24 m
(MNHN. 20). Scale bar. shell 28 = 1 nun. Scale bars, shell 29-30 = 200 |.ini Scale bars, pnituconch = 100 jiiii

Description:  Shell  medium size  (to  1.17  mm),  trochi-
lorm globular,  with rapidly increasing whorls.  Proto-
conch with 0.75 whorls, flocculent sculpture somewhat
spirally ai"ranged, weak apertural \'ari\, apertural margin
convex. Teleoconch with up to two wliorls, approximate-
ly ]5 axial cords on First 0.3-0.5 whorls with no spiral
sculpture, interstices with fine flocculent sculpture; on-
set  ol  spiral  cords  alter  0.5  wliorls;  approximately

31 spiral cords, Irom suture to uiid-base as fine spiral
cords, transitioning to low spiral steps in 5-6 adimibilical
spirals; approximately 70 fine axial cords on last whorl,
forming distinct points at intersections: o\erall appear-
ance of shell fine reticulate aud spiky. Suture bordered
by strong irregularly lamellalc tiiiekening on shoulder.
Base anomphalus with weak c'alius in umbilical n^gion.
Aperture oval, roof ovei-hanging.



D. L. Geis;er, 2()0S Page 199

Operculum: Corneous, round, multispiral, with central
nucleus, covering onl\' approxiniateK' i i ol api'rture.

Radula  (Figures  26-27):  Kachidian  tooth  triangular,
cusp with central denticle largest, three denticles on
each side, arranged in convex cin-\'e. Lateral teeth 1-4
similar, L-shaped, cusp with apical denticle largest, 3—4
denticles on outer margin, 1-3 denticles on inner mar-
gin; later;il tooth 5 enlarged bv half, apical denticle lai'g-
est, 3-4 denticles on each side. Inner marginal teeth
witli elongated shaft central denticle largest, 3—4 denti-
cles on inner margin, 5-6 denticles on outei- margin;
outer marginal teeth with cup shape cusp, with man\-
fine denticles on each side. Radular interlock ot central
field strong.

T>'pe  Material:  Holot\-pe:  MNHN  20825.  26  Para-
t\^es:  15-20  m,  RAPA'  St.  32,  Vavai,  Rapa,  Austral
Islands,  27.590° S,  144.381° W (MNHN 20826,  6:  two
illustrated  in  Figure  28-29).  3-24  m,  RAPA  St.  9,  Hiri
Ba\-,  Rapa,  Austral  Islands,  27.622°  S,  144.370°  W
(MNHN, 20: one illustrated in Figure 30).

T%pe  Locality:  1.5-20  m,  RAPA  St.  32,  Vavai,  Rapa,
AustnJ Iskmds, French PoKnesia, 27.590° S, 144.381° W.

Et\TnoIog\':  Named  in  honor  of  Pierre  Lozouet
(MNHN) for his accomplishments paiticularly in the field
of fossil mollusks including ScissurelHdae sensn lato, and
his work in connection with the Rapa expedition.

Other  Material  Examined:  French  Polynesia:  36  m.
Around Rukuaga Point, Rapa, Austral Islands, 27.568° S,
144.368°  W  (MNHN,  100).  33  m,  Hanrei  Bay,  Rapa,
Austral Islands, 27.612° S, 144.318° W (MNHN, 6). 52-
57 m, SE of Tauna Island, Rapa, Austral Islands, 27.608°
S. 144.295° \V (MNHN, 20). 30 m, NW of Tauna Island,
Rapa, Austral Islands, 27.605° S, 144.303° W (MNHN,
3).  8  m.  S  of  Tarakoi  Iskmd,  Rapa,  Austral  Islands,
27.093°  S,  144.308°  W  (MNHN,  1).  52-57  m,  SE  of
Tauna Island. Rapa, Austral Islands, 27.608° S, 144.295°
W'MNHN,  9).

Remarks: Trogloconclia ohashii from southern Japan
has fewer spiral and lodal elements that also form elevated
points and a wide umbilicus. Trogloconcha tesschta Kase
and Kano, 2002, from the Indo-Malayan Archipelago has
a smooth protoconch and lacks the fine points at the
intersection of axials and spirals. Trogloconcha chiistiiidc
Geiger, 2003, from W'estem Ausb'alia lacks spiral sculp-
ture and has flattened-flocculent protoconch sculpture.

The new species is currently only known from the
Austral Islands. The radula represents the general veti-
gastropod pattern (rhipidoglossate) and shows the tvpi-
cal larocheid arrangement ot similar lateral teeth 1—4,
without reduced, hook-shaped lateral tooth 4; the radula
confirms the placement of the species in Larochaeidae.
The  lack  of  a  brood  pouch  seen  in  Larochaea  and
Larocheopsis  places  the  species  in  Trogloconcha.
Juveniles  have  a  proportionally  wider  appearance
with the suture approximately at the periplieiv of the

previous whorls. Fully growai specimens ha\'e a more
clexated appearance with the suture connecting well
below the peripheiy of the previous wliorl.

DISCUSSION

The new species all belong to recognized genera. They
are diagnosed by particular character combinations not
known from any described species. The two Sinezona
species are among the smaller species in tlie genus,
while the Anatoma and Trogloconcha species are witliin
the usual size range for their respective genera. All spe-
cies show characters of shell and radular morphology
that are known from other species; no new character
states were found. The combination of particular fea-
tures and their paiticnlar strength of development, how-
ever, are unique for each of the nev\' species.

The distribution of three species reaches beyond die
Austral Islands towards the equator {Shwzona wilei/i, S.
(lanicldrcicri, and Anatoma rapacnsis) . while one spe-
cies (Trogloconcha lozoucti)  is currently onlv known
from Rapa Island. This pattern suggests a closer faunal
aflinit)' of tlie Austral archipelago widi the broad Indo-
Malavan Archipelago, rather than with the temperate
Southern Ocean. The two more widelv distributed spe-
cies S. chniicldrieri and S. wilciji are also those that have
been found in deeper water, confirming the idea that
deep-water species in general show a wider distribution
than those restricted to shallow water
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