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ABSTRACT

Four new species of Scissurellidae, Anatomidae, and Larochei-
dae are described from the Austral Archipelago, French
Polvnesia and the Indo-Malayan  Archipelago:  Sinezona
danieldreieri new species, S, wiley new species (both Scissur-
ellidae). Anatoma rapaensis new species (Anatomidae) and

Trogloconcha lozouweti new species (L arocheidae). One ol

the '\E'l(l]t s is currently only known from the Austral Islands
T lozoueti), while the others seem to show a broad
Indo-Malavan  Archipelago to western Pacific distribution.
Shells of all HI'J('l'il"i and the radulae of S danieldreieri,
T lozoueti, and Arapaensis are illustrated with scanning elec-
tron 1||1L'm§_:rap|ax

Additional Keywords: Mollusca, Rapa Island, radula

INTRODUCTION

The present contribution describes some microgas-
t]'fll)f][!H in the families Scissurellidae, Anatomidae, and
Larocheidae known from the Austral Islands and be-
vond. The mlptfw. stems from a French |'\|)(‘(|1t1:)n to
the southeastern-most Austral island, Rapa (see Lozouet
et al., 2004: 2005 for details); for the species found
at Rapa, additional material from other localities located
in various institutional collections has also been inclu-
ded. This article is part of a series describing the bio-
1|i\'1=r.~;it_\' of this remote ;n‘rllipvl;l_g_[u {e.g.. Schwabe and
Lozouet, 2006).

Scissurellidae sensu lato comprises lineages of small
basal marine snails in Vetig: t‘»tmpmll (Geiger et al.,
2008). The l}}nlnf'{ netic |}m]tm|1 of \ndtrum:lu 1S cur-
rently unsettled. Whereas Geiger and Thacker (2005;
unpnh!]s]u%] data) resolved a .’,:".-:.-'mrh'ifn'.w 1].1-])¢~luc|1'ili-
dae) + Scissurella, Sinezona, Sukashitrochus (Scissurel-
lidae sensu stricto) clade with more (]isi;ml[}' related
Anatoma (Anatomidae). Kano (2008) using the same

three genes (Histone 3, COL, 18S) recovered in some of
his analyses a clade uniting all three of these lineages
\'_Lr'pt'!mh‘f'fn.\', Sinezona, Anatoma). Scissurellidae and
Anatomidae are characterized }l‘\' a slit or foramen in
the shell (lacking in Larocheidae), a rhipidoglossate rad-
ula, and a lack of nacre. Approximately 140 species are
currently described with an addition: l] 90 rem: amng to
be mnm”\ recognized (Geiger, 2003; 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 with its range restricted to the
Austral Islands, and three others known from several
localities in the broad Indo-Pacific.

MATERIALS AND METHODS

Standard methods for scanning electron microscopy
(SEM) were '|r|]1|m|:1 as de t.tuh d in Ge qger (2006a,
b. ¢) and Geiger et al. (2007) I(Imlnnfutf\ for shell
r||r1|'|)]|r>|(;j_’;} and details on method of whorl Lnll]lt have
been given elsewhere (Geiger, 2003; Geiger and Sasaki,
2008). Specimens cited are (|rj.' lots: ('nmp]u't(-" indi-
cates wet-preserved lots with animals. All depth indica-
tions refer to bottom l]l'l)”].

Institutional abbreviations used in the text are: BRC:
Bret Raines Collection, Kansas City, USA; DLG: l)-nm-l
L. Geiger Collection. Los Angeles, USA; |TC: Jean
Trondlé Collection, Paris, France; LACM: Los \mfl les
County Museum of Natural History, Los Angeles, USA:
MNHN: Muséum national d'Histoire naturelle, Paris,
France: SBMNH: Santa Barbara Museum of Natural
History, Santa B n!nr 1, USA; USNM: United States Na-
tiomal Museum ol Natural History. \\.n!uw_{inn '])(. .
USA; ZMA: Zo l]t)_‘;:l("cll Museum, Amsterdam, The Neth-
erlands.

Other abbreviations used in text are: M: Monotvpy:
OD: Original  designation; SEM: Scanning electron
|rn'{'rm't-in]n‘.-"r||i:-rm:-1;|)_\.-*'r||i:'|'r1-g|';l[:||_
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SYSTEMATICS
Scissurellidae Gray, 1547
Sinezona Finlay, 1926

Type species: Sf'j”.'\'”h!’ﬂf’ brevis [ll‘l”l-_\; 1904 (OD).

Remarks: The genus has ]'l'l.'{'TIf]_\' been treated |1}'
Marshall (2002) dll(] Geiger (2003).

Sinezona danieldreieri new S])l'(‘il'f‘i
r L .
(Figures 1-9)

Description: Shell small (to 0.77 mm), trochiform. Pro-
toconch of 1 whorl. with strong axial sculpture not
reaching apical suture. apertural varix not connected to
smooth embrvonic cap, apertur: al ma wein \tml”h! Tele-
oconch 1 of 0.875 whorls, suture at periphery, approxi-
mately 9-15 strong, raised axial cords; first spirals after
0.5 whorls. Teleoconch IT of 0.6 whorls. approximately

four fine spir al cords at onset ol selenizone between
selenizone and dee p suture below periphery, descending
m:t]utt}ll\ on last .25 whorls: shoulder H]I”} t]\ concave,

dl:ll)],“\”]l ltl 1\ I 3 :,“ ‘l\ldl {_I)T(IH I'¢ Il\('fl 1ear ‘\|1||1Tl as

||i}_{|| as wide towards selenizone: ill'!]ﬂ'l].‘\'il]l':tf('l_\' 10 spir-
als, distinct cords near suture, diminishing to very fine
cords near selenizone; interstices with fine irregular
arowth 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 Hll.tpt'(l moderately wide, wall smooth, at

distinct .l]ll"lt‘ to base. \p('tlml’ |) sh: lpt'tl roof overhan-
aging. Se lenizone above periphery, keels quite strong,
moderately elevated, distincet lunules, elongated foramen
|(J'.‘\l‘(] (I,'I]l(_ I]I)TI_\.

Orercurusm: Thin, Hexible, multispiral, with central
nucleus.

Rabura (Ficures 8-9): Rachidian tooth triangular cusp
with approximately five equal sized dentie Jes. Lateral
teeth 1-3 \anu outer t‘(itfl' ol cusp with 4-5 denticles.
Lateral tooth 4 reduced in size, hook-shaped. Lateral
tooth 5 enlarged by broadening, ;ll)prc;\inmlvly six, large
denticles on inner edge, 1-2 small ones on outer edge.
Central denticle of inner marginal teeth large, approxi-
mately three denticles on inner edge. four on outer

Figure 1. Holotvpe of Sinezona danieldreieri new species
Guinea, 5.2583° 5, 150.1317 E, 0-5 m. Scale bar, shell

300 pm. Scale bar, ]u'ulut-nm:-h

(SBMNH 83540), Lumn Reel, Kimbe Bay. New Britain, Papua New

100 o,
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L-:|‘_{L‘; outer m;it"_;'m;l! teeth wimuu-\h;l]uﬂ. l1i|;|ln-|';1||_\
-_\||mu-i|'it'.'|] with ;11!131'“\1'”1;1[1']\ a dozen line denticles
on each side. Radular interlock moderate.

Type Material: Holotype: SBMNH §3540: Figure 1. 24
Paratvpes: 3—4 m. Little Santa Cruz Island, Mindanao,
6.884° N, 122.04° E (USNM 812453, 1: Figure 2).
1.5 m, Okinawa, Oku, Japan, 26.847° N, 128.287

E (LACM 77-61, 3: one illustrated Ficure 3). 20 m. Off

Bohol Is, Pamilacan Island. 9.5° N. 123.917° E (AMS
1065342, 1: Figure 4)

'I"\'pr.- l,(u'ulil)': 0-5 m. Lumn Reel, Kimbe Bav. New

Britain, Papua New Guinea, 5.283° S, 150.1317 E. Col
D. L. Geiger Oct. 2005.

Etymology:  The name honors Daniel Dreier, son of
Douglas and Hanna Dreier of Santa Barbara, who have

Figures 2—4. Paratypes of Sinezona danieldreieri new species. 2, Little Santa Cruz Island, Mindanao, Philippines, 6.554° N
122.04° E, 3—4 m (USNM S12453, 1). 3. Okinawa, Oku. [apan, 26.547° N, 128.287° E, 1.5 m (LACM 77-61, 3). 4. Off Bohol
[sland. Pamilacan Island, Philippines, 9.5° N, 123.917° E. 20 m (AMS 406342, 1). Scale bars, shell = 500 pm. Scale bars, protoconcl

100 um
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macde generous contributions to the Santa Barbara
Museum of Natural History.

Distribution: Indo-Malayan Archipelago to southern
}’r}l} nesia: shallow reel environments.

Other Material Examined: Frexcn Poryvesia: 0 m,
Rapa Iti Island, Rapa, Austral Islands, 27.622° S,
144.302° W (MNHN, 1). O m, Kotuaie Point, ‘I‘llpllil]\i

Bay, Rapa. Austral Islands, 27.577° S, 144.343° W

(MNHN. 1). 2 m. North of Pukitarava, Rapa, Austral

[slands, 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.  Sinczona danieldreieri new species. 5-6. North of Pukitarava, Rapa, Austral Islands, French Polynesia, 27.597° §,

144.227° W, 2 m

MNTHIN). 7. Anarua Bay, Rapa, \ustral Islands, French Polvnesia, 27
cimen is shown Fioures 5~9. Scale bar, shell ._rII[I1||J| Scale bar, |n'||1ln'1r|r:']|

G057 S, 144.378° W, 5 m (MNHN). Radula of
100 pum.
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Figures §-9.
27.605° S, 144.3
bars = 10 pm.

Rapa, Austral Islands, 27.637° S, 144.303° W (MNHN, 1
MNHN. 1). 6 m, SW of (uteml(mem Point, Rapa,
Austral Islands, 27.645° S, 144.320° (MNHN, 3).
15-20 m. Vavai, Rapa, Austral Islands, 27.590° S,
144 3517 W (MNHN, 1. MNHN, 1). 16-20 m, Mei
Point, Rapa, Austral Islands, 27.637° S, 144.303° W
(MNHN, 2). 18 m, Rarapai Ishlnd. Rapa, Austral
[slands, 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, 144.3658° W (MNHN, 8).

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

GuaM: 0.7 m, Ajayan Bl\ S. Guam, 13.245° N,
144.717° E (LACM 77-19, 2).

Remarks: The protoconch sculpture shows some in-
traspecific variability in the material examined. More
specifically. the shtm(f axial cords are sometimes discon-
tinuous. This character is not restricted to the present
spe cies. hence. it does not seem to be of any svstematic
value. Those axial cords are also somewhat variable in
width. the thickenings occasionally seeming to form
some faint spiral elements. Given the intra- and inter-
specific variability of protoconch sculpture 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 previously in a systematic context
(Geiger, 2003).

Sinezona 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
'LL\-i'cll (._'f)]"(lS. ilﬂ({ d I)I‘()tt]( ()T]f]l \\Tt}] \I)]ld[ ]l]li S S“H Zod
ferriezi (Crosse, 1867) (? = S. hoernesi Semper, 1865:
‘whereabouts of Semper tvpes unknown, original illu-
stration Lu,ng detail) with broad Endc:-.\hl]‘t_\‘m

Radula of Sinezona danieldreieri new spe« cies, from specimen shown in Figure 7. Anarua Bay, Rapa, Austral Islands,
78T W, 5 m. 8. Lateral teeth 4 (L4) and 5 (L53) plm marginal teeth. 9. H: 1“ width of radula with central field. Scale

Archipelago distribution, is about twice as large, has a
smooth pr{)mumc]l with a distinct apvrfur;ll varix, and
>1 teleoconch I whorls. Sinezona 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 pl’()h’}(tlllf_ll Sinezona macleani Ge iger, 2006,
with broad Indo-Malayan distribution is more globular
in overall ontline, larger (2.3 mm: Geiger. 2006a), has a
protoconch with flocculent sculphn(‘, lacks the raised
axial 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. daniel-
dreieri.

Sinezona wileyi 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 dpt'ltnml varix, apertural
margin stuuu}t Teleoconch T with 0.6-0.7 whorls, su-
ture at ;wnp]n ry, usually with approximately 14-22 faint
to distinet fine d\ld] L(J]t‘l\ ||~.||<1||\ without 5[)1IL1| lines
(occasionally faintest spiral thre ads only visible by SEM
[Figure 11]), interstices with irregular thickenings, Tele-
oconch T1 with up to 1.25 \\Imlfs suture below periph-
ery. Shoulder  with approximate ly  32-44  barely
perceptible to distinct fine commarginal axial cords,
stronger near snlm( becoming less distinet towards sele-
nizone: approximately eight hcnvl\ perceptible to very
indistinct spiral cords, concentrated on middle of shoul-
der: occasional hpc(lml ns with pl((lmlmhlllt .\Im al
H('ll}pllll‘l-' (Figure 11). Base distinctly constricted below
selenizone, axial cords of same strength and density as on
shoulder, starting in lower l)rn‘ticm of constriction below
selenizone: approximately 17 fine, irregularly spaced spi-
ral cords, starting in lower portion of constriction with
onset of axial lines. Umbilicus wide, walls straight
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Figure 10. Holotype of Sinezona wileyi new species. Lumu Reef, Kimbe Bay, New Britain, Papua New Guinea, 5.283° S,
[50.1317 E, 0=5 m, (SBMNH 83541). Scale bar, shell = 500 pm. Scale bar. protoconch = 100 pm.

smooth. pwl'i}!'u'l'}' at distinct angle to base, bordered by
carina. Aperture subquadratic, D-shaped, rool overhan-
ging. Selenizone above periphery, keels moderately
strong, quite elevated. lnnules distinet at regular interval;
foramen narrow, elongated, margins converging and

I[}l[('}lil \\i”’lllll[ I":lE):I['. .'\rlilll'\ll I]II|\'II{}\\']!,

o
S

Type Material: Holotype: SBMNH 83541 (Figure 10).
35 Paratypes: 0-5 m, Lumu Reel, Kimbe Bay. New Brit-
ain, Papua New Guinea, 5.2583° 5, 150.131° E (DLG
639, 19: one illustrated in Figure 15). Laisse de plage
extérieure,  Mururoa,  Tuamotu,  French  Polvnesia,
21.842° S, 138.895° W (JTC, 2: one illustrated in Figure
12). 20 m, Herald Pass, W of Ndravuni Island, NW
end of Great Astrolabe Reel, 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
\strolabe Reef, Fiji, 15.767° 5, 178.467° E (LACM 8§5-

&5 2

10-20 m, Ol Francis Island in Beqa Lagoon,

just off of Beqa Island (south of Viti Levu), 18.300° S,
178.067" E (DLG 279, 10: one illustrated in Figure 16).
Type Locality: 0-5 m, Lumu Reef, Kimbe Bay, New

Britain, Papua New Guinea, 5.283” 5, 150.131° k.

Etymology: The name honors the collector of the first
lnown specimens of the species Tony Wiley of River-
side, Calilornia, USA.

Distribution:
shallow shell.

'I‘l'npiul] Inr[n-\lu!;t_\';ul .-\l'n-||i[1(~|;L}_§fl;

Other Material Examined:  Frexcn Poryvesia: 36 m.
Around Rukuaga Bay, Rapa, Austral Islands, 27.565° S,
144.368° W (MNHN, 20: Figures 11, 13). 24 m, N of
Aturapa [shand. Rapa, Austral Islands, 27.572° S, 144.350
W (MNHN, 1). 5 m, Anarua Bay, Rapa, Austral Islands,
27.6057 S, 144.375° W (MNHN, 4). 45 m, Haurei Bay,
Rapa, Austral Islands, 27.613° S, 144.305° W (MNHN, 1).
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CALEDONIA: 25-30 m, Santal Bayv. Lifou, 20.522
173° E (MNHN. 1). 55-57 m. Koumac Sector
S.164.195° E (MNHN. 1). 5=25 m. Touho Seec
).878° S, 165.325° E (MNHN, 1). 8 m, Touho
20.742° S, 165.265° E (MNHN, 1

10-20 m. Off Francis Island in Bega Lagoon. just
Bega Island (south of Viti Lewn 158.300° §

E (DLG 279. 10

Scale bars, shell = 500 pm. Seale bars. protoconch

yi new species. 11-12. Around Rukuaga Bay. Rapa. sustral Islands. French Polvnesia, 27.568° §
m (MNHN. 20 13. Laisse de :*] e exterienre, Moaruroa, Tuamotn French Polynesia. 21.842° §. 138.805° W

OO o

Parua New Guinea: 70 m. off Sonth Ema Reef, Kimbe
i*':.l_‘. New Britain, 5.202° S, 150.1532° E (DLG 768, 3

Remarks: The organization of the foramen in this
species seems to he ||t1:-i'r|._|'1!|.1|'_\ between the !'-.;_l:"-l.
open slit in Seissuiella and the closed foramen in Si

el 111 '\|[]|l|l|'_'j| |[|1' MArsIns ol the slit are convergimg

.:lil] |I|~\|'[| .lllfl'l'fllj'l\ o I'J‘Iﬂlll' 15 not "‘-!I!l']i' '|.I|\ lacts
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that there is a marked downward deflection of the last
quarter whorl and that the roof of the peristome
attaches below the periphery of the previous whorl dem-
onstrate that those specimens are f'H”.\' arown and share
more similarities with Sinezona than with Scissurella
with an open slit. Accordingly. S. wileyi is placed in
Sinezona.

The species seems to have variable strengths (l|'SL'Il]I!-
ture. Most specimens have ]n':':[mnillun! axial .H'('Illilllll't'
(Figures 10, 12, 14-15), while in occasional specimens
(Figure 11) the axial sculpture is barely En-ru-lltjlnlg- and
the spiral structures, particularly on the adumbilical part
of base, become most prominent. As there are interme-
diate specimens (Figure 13) with distinet adumbilical

i e - s R e ]

Figures 14-16.  Sinezona wileyi new species, paratypes. 14, Herald Pass, W ol Ndravani Island, NW end of Great Astrolabe Reef,

Fiji, 18767 5, 175467 E, 20 m (LACM 85-135, 2). 15. Lumu Reef, Kimbe Bay, New Britain, Papua New Guinea, 5.2585° §
1501317 . 0-5 m (DLG 639, 19). 16, Off Francis Island in Bega Lagoon, just off of Beqga Island (south of Viti Levu), Fiji, 15.3% §
178.067° E, 10-20 m (DLG 279, 10). Scale bars, shell = 500 pm. Scale bars 'i\llﬁt:|'l>|||'|| LOO pm

Il 4 T e 2 2
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'pil"l] lines and n'|'lli\\"]\' weak axial lines, combined
with identical condition of the l)t(lh)(r)m]l and ven
small size, these seulptural differences are conside red
to constitute I1Itl'il:‘-pt‘t‘l!‘l(' \';u'mlnln_\_

There are no similar species in the Indo-Pacilic. Sine-
zona ferriezi (Crosse, 1867) with broad Indo-Malayan
Archipelago distribution is most similar, but is about
twice tlu- size of §. wile yi, has a smooth l)Tlll:)L(Jl]LII with
distinet apertural varix, a teleoconch 1 with more than
whorl, is more rounded overall, and a distinct mplu-
anterior to the closed foramen. H."Hr':-nuu varciai Geiger,
2006, from the Caribbean, shares the protoconch sculp-
ture, the absence of an apertural varix on the proto-
conch, the I'l‘]illi\'t‘]_\ short teleoconch 1 with 0.6 whorls,
and the narrow umbilicus. However, addition to its
occurrence in a separate ocean, S. garcigi has a more
inflated shell with an oval aperture, which connects to
the previous whorl barely below the periphery, has only
about 0.6 teleoconch 11 whorls, and bears a distinct
mp]u‘ anterior to the foramen.

Anatomidae McLean, 1989
Anatoma Woodward, 1859

Type Species:  Scissurella erispata Fleming, 1828 (M

Remarks: The genus has recently been treated by
Marshall (2002), Geiger (2003), and Geiger and Jansen
(2004,

Anatoma rapaensis new species
(Figures 17-23)

D(’s{'l‘ipliml: Shell of medium size (to 1.82 mm), tro-
chiform biconical. Protoconch with 0.75 whorls, flocculent
seulpture, no apertural varix, apertural margin slightly si-
nusoid. Teleoconch T with 0.3-0.4 whorls, approximate-
ly 9-12 axial cords, interstices with fine flocculent
SC |1||‘JI1|1(' occasionally l|l(|]nf\|‘n I flocenlent s nlpflnl
somewhat concentrated in lmxlttun ol selenizone. Teleo-
conch ITwith up to 2.25 whorls, suture immediately below
selenizone in early growth. offset by width of selenizone

Hll]llh[l: of \mrmamu Fapacisis new ain cies. St

Figure 17.

144.305% W 45 m, (MNHN 20823). Scale bar shell =

min. S¢: |l' bar ]Jl'lrhu'flllt'll

b3, Haurei Bay. Rapa, Austral Islands, French Polynesia, 27.613° S

100 o
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L )
igures 15-20,

.\.l.'a,'.'.n.li.'r.l,' J.u'lfl.'.'a'.lf\.f\ T16£2%% \lh'i'll"-., ]1.||';[|\[H‘\ \l\“\ . I

-19. 5t. 43, Haurei Bay. Rapa, Austral Islands, French

Polvnesia. 27.613° S, 144.305° W 45 m (MNHN 20824). 20. St. 4S. around |:||!\I|;L-_"\1 Point. HiL]hl v\ustral Islands. French Polvnesia,

_Y._.;al'u'\ S, 144,368 W, 36 m (MNHN. 30). Scale bars. shell

11 |.|||]\ TrOWIl \;N'L']II!I'I’I‘\_ H}Hrllml-l COnvex, ;|11]1r'11\i1r|:|l1‘|\
53-66 (n

density on remaining whorls; first fine \prﬁr';nl cords alter

i) axial cords on first teleoconch 11 whorl, same

0.125 whorls, .L[1[1|'rl‘.J=||.I|l'|\ T-10 after one teleoconch 11
whorl, approximately 15-22 at apertural margin of fully
orown specinern, }u't-tnn:n-_r less distinet and more un-
evenly \:I.n"'I! towards .|ill'."EIIr.|| marain: mtersections ol

I mm ."11'\1]1- ||\1|'\, |1l'c:h|l'n||l"|

LOO

axial and spiral cords forming minute points. Base contin-

nously sloping with narrow nmbilicus: axial cords ol same
||1-1|-\'i[_\ and strength as on shoulder, ;t|1|1r':r\i!r|:l[|'|}' 19
ki}il'.ll cords, fine \i}ll'.I1 cords below selenizone turning
into low steps from mid-base onwards: intersection of
\ilrl'.ll and aaal cords with line points. Aperture ovoid
D-shaped. rool overhanging. basal adumbilical portion
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flared. Selenizone at periphery, keel moderately strong,
moderately elevated, slit open, margins  converging

towards '.1pL'r't||1'.'|f marain.

OrercuLUM (FIGURE 23): As ]'.II'_L{(‘ as aperture, thin. cor-
neous, nucleus central, 1|1|l|lih‘pi|‘:1[.

Rapurs (Ficures 21-22): Rachidian tooth l|".1pn‘7,:)i:1\
central denticle with 3—4 denticles on each side. Lateral
teeth 1-3 similar. development of cusp reduced periph-
L'l';i“_\; terminal denticle ]:H'g’:'sl\ 4-2 denticles on outer
edge. Lateral tooth 4 reduced in size, ]l:nlk—\'|lalpvd. with
one minute point on each side. Lateral tooth 5 enlarged
with four strong denticles on inner margin. Innmer mar-
ginal teeth elongated, terminal denticle largest, 3-4
HI]I'[“(‘]‘ l{l‘ll'jl']{"i 01l illll(‘T' II]'I]"-’-iII l]l]‘l'l' ['lT"-"l‘l‘ lll'l]“l'l('“i
on outer I]].{If-"lll (}lltl ] 1|I‘lll‘-|]h|.l tee I]I \\]{II llll] ‘\II.{pl (]
cusp with many small dentic les.

Tyvpe Material: ]lu]nl_\pv: MNHN 20823 (Figure 17).
60 Paratypes: 45 m, RAPA St 43, Haurei Bav, Rapa,
Austral Islands, French Polynesia, 27.613 [ 44.305
W (MNHN 20824, 29; two illustrated in Figures 15-19).
36 m. RAPA St4S., Around Rukuaga Point, Rapa,
Austral Islands, 27.53658° S, 144.3658° W (MNHN, 30,
one illustrated in Figure 20). 145 m, MUSORSTOM 9
St. CP 1139, Eiao Island, 7.972° S, 140.728° E (MNHN,
I: Figures 21-23 [radula, operculum]).

Type I Jnc-.llll\. 45 m, RAPA *41
Austral Islands. French Polynesia, hl

Hanren B:l_\; I{;ap;l_
S, 1445057 W,

Etymology: The species is named after its type locali-

tv. Rapa Isl; md, French I’nl\ll( ST

Distribution: '[‘l'ul)it';d lTltlll—.\!ul;l}';m .-\:‘(']lipv|:tf_{n and
Western Pacific: shallow shell to upper slope.

Other Material Examined: Frenon Poryvesiac 1015 m,
Pake ]’11\' |1~l11l Austral Islands., 27.617° S, 144.310
W l\l\ll\ 2). 30 m. NW of Tauna Island. Rapa. Austral
[slands, 27.605° S, 144.303° W (MNIHN, 50). 33 m.
Haurei B w. 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:
\[\{[]\ "ll" 100 m, North of Raivavae. Austral Islands.

3.828° S, 147.693° W (MNHN, 2).

l’||||.||'|'1\|-'.s; 9297 m, 12517 N,
(MNHN, 8§8).

NeEw  Caceponia: 105-110 m.  Poindimie  Sector.
20.817° §, 165.317 ': (MNHN. 9). 250-350 m. south-
ern New Caledonia, 22.500 166.400° £ (MNHN, 1).
250-350 m, southern New Caledonia. 225007 S,
166.400° E (MNHN, 1). 495 m, southern New Caledo-
nia, 22.367° S, 166.233° E (MNHN, 3). 600-616 m.
Caledonia, 18.817° S, 163.250° E

1206507 E

II(lI'lII(‘I'I! New

(MNHN, 3).

Figures 21-23,

143 m (MNHN, 1). 21-22. Radula. 23. r+|u-r:'l:|]=1||| Scale bar, radula Fieure 21 =

bar, rn[n-q,-u]nm = 300 pwm

Radula and rr[u'r:-ulmn of Anatoma rapaensis new species. Eiao Is land, M: AGUEesas Islands, 7.9

72 140.725° E
22 fll mm. Scale

50 pum. Scale bar, radula Figure 2:
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MarouEsas Istanps: 145 m, Eiao Island, 7.972° S,
140.728° E (MNHN, 1: paratype). 200-220 m, Ua Huka
[sland, S.900° S, 139.633° W (MNHN, 6). 352-358
Hiva Oa Island, 9.850° S, 139.150° W (MNHN. 1)

Fiji: 149-168 m, S of Viti Levu, 18.207 178.552° E
(MNHN. 1). 260-305 m. S of Viti Levu. 18.308" S,
175.097° E (MNHN. 6). 275430 m, S. of Viti Levu,
18.297° S, 177.907° E (MNHN, 1). 441-443 m, S. of Viti
Levu, 18.320° §, 177.862° E (MNHN, 1)

Remarks. Anatoma rapae nsis is characterized by the
rather flattened overall .\IId e, the short te I{-m(m( h 1

with less than 0.5 whorls, ;uM the fine reticular xa‘quturv
that is axial-dominated on the first hall teleoconch 11
whorl, subsequently becoming spiral-dominated. The
most similar \pt't'il"\ is Anatoma (sensu lato) exquisita
Schepman, 1908, from the Indo-Malayan '\ulnlulu'n
the comparison is based on SEM imaging of the holo-
type (ZMA 3.08.101: Figure 24). The shell is slightly
taller, the s
Emmnm nt Immrh at their intersection, amd the axial lines

HI[ l] (I]Itl .l\l.l] !I[ll 'S are lIl 1SET. 1[)]1Il||]"' more

are ¥|1't_5||l|_\ stronger than the u|)i|':!| lines even in larger

specimens (specimens 1.5-3.5 mm examined); ]‘u‘nt'm'nm'|l
and teleoconch I are eroded beyond recognition. Anatoma
jjrmr'hﬂiiﬂuﬁu Bandel, 1998, from Satonda, Indonesia, has a
smooth pre toconch, a shorter teleoconch 1 (0,125 vs. 0.3—
0.4 whorls), and a slightly undulating shoulder profile. All
other Indo-Pacific species are either more turreted or have
noticeably different sculpture on shoulder and base. The
only other documented case of a species that shows a
change of sculpture on the teleoconch 11 is Anatoma Jane-
tae Geiger, 2006, known from 2,500 m off the west coast of
North America (Geiger, 2006¢).

Larocheidae Fleming, 1927
-lll}'f?l'_fllrl’h"(}“{'hflr Kase and Kano, 2002

Type Species: Trogloconcha ohashii Kase and Kano,

2002 (OD).

Remarks:
(2003).

The genus was recently treated by Geiger

Trogloconcha lozoueti new species
(Figures 25-30)

Figure 24. Holotvpe o
I k“‘II'--.' \[Il.:.'- 1

(8] !E 1stern !.I'.‘.J'_I".‘.I ‘;II}I{I! |r|II|!|]|HI1I'\ : H".!I:' |r\|| \lll'”

amna exquisita Schepman, 1908 (ZMA 3.08.101). Siboga Station 95, 57°43.5" N, 1197407 E, 522 m

I mim. Scale ban |nu1|n-u|lt'|| 10O pm
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Figures 25-27. 1 oconcha lozoueti new species. 23, llll]eur\pr- Vavai, Rapa, Austral Islands, French Polvnesia, 27.590° S
14 ' =
I

£4.351° W, 15-20 m (MNHN 20823). 26-27. Radula from specimen shown in Figure 30. Hiri Bay, Rapa Austral Islands, Fi
olvnesia, 27.622° §. 144.37° W, 3-24 m (MNHN). Scale bar, shell = 1

n .‘w':||:'l|:li ln'lmn'c:||t'|| H]H.||?.r- Scale bar, radulae |||_'.I
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15-20 m (MNHN 20826). 30. Hiri Bay H;l]l.l
""\l'.l"-'!‘.ei k|||'|| 25 I mm. Scale bars. shell 29

Description: Shell medium size (to 1.17 mm). trochi-

form clobular, with rapidly increasing whorls. Proto-

conch with 0.75 whorls. locculent \<'||!]:I|1r'|- somewhal

spirally arranged, weak apertural varix, apertural margin

leoconceh with up to two whorls approximate

vial cords on first 0.3-0.5 whorls with no H[]H'.ll

senlpture. interstices with line locenlent \t-|4|i|lr||:- o

ST cords alter 0.5 whorls -'|][‘|H\1I||.l[|‘|\

200 pm. Scale bars [|Ii||li1'lillt']l

S bl

30.  Trogloconcha lozoueti new species l‘.u':nl\in-\ 28-29, Vavai I'.:.l};l, Vustral Islands, French |'::].\||s-ai.1 27.590° §
Austral Islands, French Polynesia, 27.622° S, 144.37° W, 3-24 m

100

31 x||i|';|] cords, [rom suture to mid-base as line .‘w'!'li]'.’l]
cords, transitioning to low spiral steps in 5-6 adumbilical
\]Jir';1|\: ;I]l]]ltr\illl:lli']_\ 70 fine axial cords on last whorl,
formine distinct points al intersections: overall appear-
ance ol shell fine reticulate and \]:t]\_\. Suture bordered
by strong i|1=--;'l|].11|\ lamellate 1||ir‘]w1|in';' on shoulder
Base anomphalus with weak callus in umbilical region

\]n-rinn- oval. rool n:\l'1'||;1||'_[n|‘_[.
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Orercurum: Corneous, round, multispiral, with central
nucleus, covering only approximately 15 of aperture.

Rapura (Ficures 26-27): Rachidian tooth tri:mgnlur.
cusp with central denticle ];ll'}_{t'st. three denticles on
each side, arranged in convex curve. 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; lateral tooth 5 enlarged by half, apical denticle larg-
est. 34 denticles on each side. Inner m‘uglu.ﬂ tltth
with elongated shaft central denticle largest, 3—4 denti-
cles on inner margin, 5-6 denticles on outer margin:
outer marginal tee th with cup shape cusp. mlh many
fine denticles on each side. Radular interlock of central
field strong.

Type Material: Holotype: MNHN 20825, 26 Para-
tvpes: 15-20 m, RAPA St. 32, Vavai, Rapa, Austral
Islands, 27.5390° S, 144.381° W (MNHN 20826, 6: two
illustrated in Figure 25-29). 3-24 m, RAPA St. 9, Hiri
Bay, Rapa, Austral Islands, 27.622° S, 144.370° W
(MNHN, 20: one illustrated in Figure 30).

Type Locality: 15-20 m, RAPA St. 32, Vavai, Rapa,
Austral Islands, French Polynesia, 27.590° S, 144.381° W.

Ehnlolog\ Named in honor of Pierre Lozouet
(MNHN) for his accomplishments particularly in the field
of fossil mollusks including Scissurellidae sensu lato, and
his work in connection with the Rapa {-xpvtfitinn.

Other Material Examined: Frexcn Porysesia: 36 m,
Around Rukuaga Point, Hél}_‘lii‘ Austral Islands. 27.568° S.
144.365° W (MNHN, 100). 33 m, Haurei 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° W (MNHN. 20). 30 m, NW of Tauna Island,
Rapa, Austral Islands, 27.605% S, 144.303° W (MNHN,
3). 8 m. S of Tarakoi Island. 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: Trogloconcha ohashii from southem Japan
has fewer Npim] and axial elements that also form elevated
1‘Jr}i11t~: and a wide umbilicus. TJ‘;):anr‘um‘hu tesselata Kase
and Kano. 2002, from the Indo-Malay: u1 Archipelago has
a smooth pmtt;um(h and lacks tllt fine }mmts at the
intersection of axials and spirals. Trogloconcha christinae
Geiger, 2003, from Western Australia lacks spiral sculp-
ture and has flattened-flocculent protoconch seulpture.
The new species is currently only known from the
X"‘\'h'lil ]‘ilil]](!‘i TI". l'iidlll'l I'e pl'!"i(‘]ll'\' t}ll' '-rl‘lll’l‘ill \'l’fi—
d\tt”l)!}(] pattern 'r||1p|(|c:lflus\ ite} and HII(I\\\ the t\])I—
cal larocheid arrangement of similar lateral teeth 1-4.
without reduced, hook-shaped lateral tooth 4: the radula
confirms the pl;u't'lrwnt 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 }ll')pl‘{lxilliiitt'l_\ at the lll'l'ip]u'l"\' of the

plt\mlla whorls. Fully TTOWT H])((IIII{ ns have a more
clevated appearance \\1I|| the suture (rmn((lmtf well
below the periphery of the previous whorl.

DISCUSSION

The new species all belong to recognized genera. They
are diagnosed by particular character combinations not
I\l](l\\li {l{}l]l .ll]‘\ [Il '\("1]}(‘(] Hl){'( 1['\ ﬂll' wio .S”H’:U“ﬁ
species are among the smaller species in the genus,
while the Anatoma and Trogloconcha species are within
the usual size range for their respective genera. All spe-
Ctl_‘."i HIIU‘\\- ('I'lill‘-‘.l('t(‘?‘.‘; “I\ .‘\'}ll.'" {l]lll |'i_|.(lll.lil.lh |[|{l|‘l)}|‘)l(lg}'
that are known from other species; no new character
states were found. The combination of particular fea-
tures and their particular strength of development. how-
ever, are unique for each of the new species.

[]IL [,]l\l']l ]l]l][]]l |) lll]([, \I)( (]l S I¢ d(]ll 5 .h( '\(]1](1 '1]!
Austral Islands towards the e (quator (Sinezona wile Iﬂ
danieldreieri, and Anatoma rapaensis), while one «.p('
cies (Trogloconcha lozoueti) is currently only known
from Rapa Island. This pattern suggests a closer faunal

flnut\ of the Austral dl(lll]‘l{ll“’l) \\111 the broad Indo-
Malavan Archipelago, rather than with the temperate
Southern Ocean. The two more widely distributed spe-
cies S. danieldrieri and S. wileyi are also those that have
been found in deeper water, confirming the idea that
(lpvl)—\\'ahq' spvciex m g{»nm'ui show a wider distribution
than those restricted to shallow water.
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