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ABSTRACT. Minute turriform conoideans comprise
a considerable fraction of the taxonomically unde-
scribed diversity of marine mollusks. Species of the
genus Lienardia Jousseaume, 1884, extremely diverse
in shallow water tropical marine communities, have
long been overlooked by taxonomists and a high pro-
portion of them remain undescribed to date. Develop-
ment of a specialized collection technique, based on
deployment of lumun-lumun nets have provided a vast
amount of material on this group and enabled several
new species to be distinguished. Examination of mate-
rial from the Philippines and other regions of tropical
Indo-Pacific revealed five new species of the genus
Lienardia, which are being described as L. acrolinea-
ta, L. grandiradula, L. multicolor, L. roseangulata,
and L. tagaroae. Examination of radulae in described
species of the genus Lienardia showed unexpected
morphologic diversity. It suggests that either rapid
morphological specialization of Lienardia species had
taken place in the evolution of the genus, or similarity
of shells in Lienardia species is possibly convergent.

Introduction

Recent studies of Indo-Pacific marine biodiver-
sity, focused on mollusks, has demonstrated that
diversity of some molluscan taxa has been notably
underestimated [Bouchet, et al., 2002]. The main
reasons are extreme diversity and general taxonom-
ic complicity of these taxa combined with the small
size of their members. In this respect four families
have been mentioned specifically, namely Pyra-
midellidae, Triphoridae, Eulimidae and Turridae
[Bouchet, et al., 2009; Bouchet, et al., 2002]. Among
these, “Turridae”, being a paraphyletic taxon [Puil-
landre, ef al., 2008], is the only group of free living
mollusks. Its members are specialized predators
remarkable in their feeding strategies, similar to
cone snails, their close relatives [Taylor, et al., 1993].
Their often small size and low abundance com-
bined with taxonomic complicity have made micro-
turrids an extremely unpopular group for taxono-
mists. To assess the magnitude of turrid species
richness in the shallow waters of central Philip-
pines, specialized collecting technique, called lu-

mun-lumun, has recently been established [Seronay,
et al.,2010]. The author of the current paper partici-
pated in lumun-lumun activities in the Philippines,
including sorting and identifying the catch.

The single lumun-lumun net has brought 36 tur-
rid species, of which at least 13 belong to the sub-
family Clathurellinae (family Conidae sensu Tay-
lor, et al., 1993) with an unexpectedly high propor-
tion of undescribed species, mainly from the
Clathurella | Lienardia genus complex. Many of
these and similar, still undescribed species of the
same group inhabit shallow water coral communi-
ties all over the Indo-Pacific area, from Philippines
and Vanuatu archipelago to New Caledonia
[Bouchet, 2008; our unpublished data].

Genera Clathurella Carpenter, 1857 and Lienar-
dia Jousseaume, 1884 include morphologically simi-
lar forms, and are possibly synonymous, however,
the former was established primarily for American
species [Powell, 1966], while the latter contains
Indo-Pacific species exclusively. Criteria, which
would allow reliable delimitation of these two genera
and clarification of their relationship, are still to be
worked out. However, at this point descriptions of
new species can go ahead without the taxonomic
revision of genera. For simplicity, all species treat-
ed here are assigned to the genus Lienardia.

The present paper aims at the description of
some of the new species of genus Lienardia and
provides data on radular morphology of species
described. Their relationships with other Indo-Pa-
cific members of the Clathuirella / Lienardia gene-
ric complex are discussed.

Materials and methods

Material for the present study was obtained from
several sources:

1. Multiple specimens of the Clathurella / Lienar-
dia complex were collected by the author and Phil-
ippine colleagues with lumun-lumun nets off Bali-
casag Island in 2008 - early 2011. Lately collected
specimens were used for examination of radular
morphology.
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2. Some material, used in the present study was
collected during different cruises and shore based
expeditions in central Indo-Pacific and Pacific re-
gions, undertaken by Muséum National d’Histoire
Naturelle, Paris, France (MNHN).

3. Additional dry material, originated from dif-
ferent localities in Philippine archipelago was kind-
ly donated by Mr. Guido Poppe (Conchology Inc.,
Lapu-Lapu City, Cebu, Philippines).

Shells of specimens for radulae examinations
were photographed and bored with a micro-drill;
the soft bodies were extracted and dissected. The
radular sacs were dissected out and treated with 5%
solution of potassium hypochlorite until the soft
tissues were completely dissolved. In minute speci-
mens entire buccal complexes were dissolved. Rad-
ulae then were cleaned in several shifts of distilled
water, air-dried and mounted for SEM analysis.

Abbreviations of museums and depositories:

MNHN — Muséum National d’Histoire Naturel-
le, Paris, France

PBRC - Philippine Biodiversity Resource Cen-
ter, Metro Manila, Philippines

ANSP — Academy of Natural Science, Philadel-
phia, USA

Conchology Inc. — Private collection of Con-
chology Inc., Lapu-Lapu City, Cebu, Philippines

Results

Taxonomy
Family Conidae Fleming, 1822
Subfamily Clathurellinae H. et A. Adams, 1858
Genus Lienardia Jousseaume, 1884

Type species: Clavatula rubida Hinds, 1843, by
original designation.

Lienardia acrolineata sp. nov.
(Fig. 1, 6 C-E)

Holotype: 6.4 x 2.5 mm, 50-100 m, lumun-
lumun net, Balicasag Is, Bohol, Philippines (PBRC)
(Fig. 1 A-C).

Paratypes: Paratype 1, 6.1 x 2.6 mm, Maribo-
jok Is, Bohol, Philippines, 10—15 m, (MNHN 24441)
(Fig. 1 D, E); Paratype 2, 5.9 x 2.4 mm, lumun-
lumun net, Siquijor Is, Philippines, 80 m, (ANSP
426056) (Fig. 1 F, G); Paratype 3, 5.8 x 2.3 mm,
Maribojok Is, Bohol, Philippines, 10—15 m, (Con-
chology Inc.).

Other material examined: SL 5.4 mm, Loyalty Islands,
Lifou, Atelier LIFOU, Stn. 1453: 20°54.6°S, 167°02.1’E, 21-
30 m; SL 5.2 mm, MNHN; Stn. 1424: 20°54.9°S, 167°03.0’E,
4 m, MNHN; SL 4.3 mm, SL 4 mm, Stn. 1429: 20°47.5°S,
167°07.1°E, 8-18 m, MNHN;; 5.5 x 2.2 mm, 50—100 m, lumun-
lumun net, Balicasag Is, Bohol, Philippines; 5.1 x 2.2 mm,

80 m, lumun-lumun net, Siquijor Is, Philippines, juvenile;
4.4 x 2 mm, 40-50 m, lumun-lumun net, Balicasag Is, Bohol,
Philippines; 4.6 x 2 mm, 40-50 m, lumun-lumun net,
Balicasag Is, Bohol, Philippines.

Type locality: Philippines, Balicasag Is.

Description. Shell small, elongate fusiform (pro-
portion of shell width to its length 0.4-0.42, body
whorl to shell length — 0.57-0.59), with high spire.
Teleoconch of 5 evenly convex whorls. Suture in-
distinct. Axial sculpture of strong rounded ribs (10-
12 per whorl). Spiral sculpture of two fine threads
in subsutural region followed by four strong spiral
cords. Spiral cords wavy, strongest when intersect
axial ribs, there they form spirally elongate nod-
ules; body whorl with five such spiral cords. Four
spiral cords, interrupted between axial ribs on shell
base, followed by three spiral threads on siphonal
canal. Fasciole moderately pronounced. Shell sur-
face mat, sculptured by dense micro-tubercles.

Siphonal canal distinct, strongly notched. Aper-
ture narrow, outer lip convex, inner lip straight.
Outer lip moderately thickened and slightly inwardly
curved, with five tubercles, two upper strongest.
Varix well developed behind aperture outer lip.
Inner lip with four tubercles of subequal size. Anal
sinus deep, tear-shaped, separated from aperture by
strong “‘subsutural tubercle”.

Background color light olive in fresh specimens
or yellowish in faded ones. Pale brown spots on
subsutural area in interspaces between axial ribs.
Smaller spots on spiral elements of shell base. In-
terspaces between spiral cords marked with fine
brown lines. Fasciole with dark band, spreading to
inner lip.

Protoconch orthoconoid, of four whorls. Proto-
conch I dark brown to black, with evenly convex
whorls, bearing one spiral keel. Protoconch II light-
yellowish, of strongly angular whorls, bearing two
gemmate spiral keels, one marking whorl periph-
ery, second situated right above the suture.

[Anarno3. PakoBrHa HeOONbIIAs, YITHHEHHO-BEPETECHO-
BU/IHAs (OTHOIICHHE BBICOTHI PAKOBHHEI K e€ mmpune 0,4-
0,42, oTHOIIEHHE BBICOTHI TOCIEAHET0 000POTa K BBICOTE
paxoBunsl — 0,57-0,59), ¢ BBICOKMM 3aBUTKOM. TeneokoHX
00pa3oBaH MATHI0 PABHOMEPHO 3aKPYTIEHHBIME 000POTaMHU.
[IoB moxo 3amereH. OceBasi CKyIbITypa HpencTaBieHa
MOIIHBIMH CKPYDIEHHBIMH ckiankamu (10-12 Ha kaxaom
obopote). CriupasnbHas CKyJAbITYpa U3 JABYX TOHKHUX JIMHUH
B IIPUIIIOBHOHN 001aCTH 000pOTA U YETHIPEX MOUTHBIX IHPO-
kux péoep. CrmpanbHble pE€Opa BOIHUCTHIC, JTyYIIe Pa3BuU-
ThI Ha TIEPECEUCHUSIX C OCEBBIMH CKJIAJIKaMH, IJIe OHU (op-
MHPYIOT CIIUPAJILHO BBITSIHYThIe Oyropku. Ilocnennuii 06o-
POT C IIATHIO CIIUPATBHBIMU PEOPAMH; OCHOBAaHHE PAKOBHHBI
C YETBIPbMS CHHPATIBHBIMU PEOpaMH NPEPHIBAIOLINMUCS B
UHTEPBAJIaX MEXAY OCEBBIMU CKJIAJKAMHU.

CudoHasipHBIH KaHAI XOPOLIO BBIPaXKEH, C 3aMETHOM
BeIpe3koil. dacimona He pa3BuTa. YCThE y3KOE€, BHEIIHSIS
ry0a paBHOMEpHO 3aKpyIJIcHa, BHYTPEHHs I'y0a mpsmMasi.
BHemHsis ry0a yToNIIeHa U Clerka 3arHyTa BHYTpPb, C Is-
ThI0 OyropkamMu Ha BHYTpPEHHEH MOBepXHOCTU. Bapukc xo-
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FIG. 1. Lienardia acrolineata sp.nov.; A-C — Holotype, PBRC (details in text); D, E — Paratype 1, MNHN 24441; F, G —
Paratype 2, ANSP 426056; H — Loyalty Islands, expedition Atelier LIFOU, Stn. 1453: 20°54.6’S, 167°02.1’E, 21-30m, 5.4
mm, voucher shell for radular study

PUC. 1. Lienardia acrolineata sp.nov.; A-C — I'onotun, PBRC (cum. Teker); D, E — [Tapatun 1, MNHN 24441; F, G — [1apatun
2, ANSP 426056; H — octposa Jlotiantu, sxcnieaunus Atelier LIFOU, Cr. 1453: 20°54.6°S, 167°02.1’E, 21-30m, 5,4 MM,

9K3EMILIAP, HCTIOJB30BaHHBIN IS HCCIICIOBAHHS panyibl.

POIIO pa3BUT, 033U BHELIHEH ryOsl. BHyTpeHH:As ryba ¢
4eThIpbMS OyropkamMu. AHaJbHBINH CUHYC ITyOOKuUi, BOPOH-
KOBUIHBII.

PakoBrHA CBETIIO-ONMBKOBAs C OTYETIIMBBHIMU KOpHYHE-
BBIMH NI THAMH Ha IPHUIIOBHBIX YaCTSIX 000POTOB U CU(OH-
raJbHOM KaHajle U TOHKMMHU KOPHYHEBBIMU JIMHUSAMHU B IIPO-
MEXyTKaX MeXIy crupanbHeIMH péOpamu. CuoHaIbHBII
KaHaJI ¥ BApUKC YaCTHYHO OKpAIIeHbI KOPHIHEBBIM. [loBep-
XHOCTb PAaKOBHHBI MaToBasi, CKYJIbITYpHPOBAaHA MHOTOYHC-
JICHHBIMH MUKPOCKOIIMYECKUMH OyropKaMH.

IIpoTokoHX OpTOKOHOUAHBIH U3 4X 060poTOB. [IpoTOKOHX

[ TEMHO-KOpUYHEBBIN 0 YEPHOTO C PABHOMEPHO 3aKPYTIIEH-
HBIMH 000OpOTaMH M OAHHM CIHpaIbHBIM KuieM. O6poro-
koHX Il >kEnThI ¢ yriioBaTbIMH 000OpOTaMH, HECYIIHMHU 2
CIMpaJbHBIX KU, Ha nepudepur 000poTa U HaJl IIBOM. |

Remarks: Lienardia acrolineata sp. nov. is sim-
ilar to Lienardia mighelsi Iredale et Tomlin, 1917,
from which it could be differentiated due to its
characteristic color pattern with fine brown lines
and contrasting dots, marking suture.
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Radula. Short, consists of ca. 15 pairs of hypo-
dermic marginal teeth. Single tooth (Fig. 6 C, D) is
250-260 pum in length, with two opposite well pro-
nounced terminal barbs, of which one larger and
notably shifted down. Canal pore opens terminally,
right sideway from lower barb (Fig. 6 E).

Etymology. akron- (Greek) — peak, summit; lin-
ea- (Latin) — line. The species name refers to multiple
brown spiral lines, characteristic for this species.

Distribution: Philippines to Vanuatu and New
Caledonia, shallow waters to 100 m depth.

Lienardia grandiradula sp. nov.
(Fig. 2,6 F, G)

Holotype: 10.0 x 4.0 mm, Philippines, Panglao
Is., 9°37.6’N, 123°47.3’E, 20 m, MNHN 24439
(Fig. 2 A, B).

Paratypes: Paratype 1: 10.4 x 4.2 mm, lumun-
lumun net, Philippines (PBRC) (Fig. 2 C, D),
Paratype 2, 9.4 x 3.8 mm, Balicasag Is, Philippines
(PBRC) (Fig. 2 E, F); Paratype 3, 9.0 x 3.9 mm,
Balicasag Is, Philippines (ANSP 426057) (Fig. 2, G,
H); Paratype 4, 8.2 x 3.3 mm, Balicasag Is, Philip-
pines (ANSP 426057); Paratype 5, 10.2 x 4.3 mm,
Is, Philippines (Conchology Inc).

Type locality: Philippines, Panglao Island.

Description. Shell fusiform (proportion of shell
width to length 0.41-0.43, body whorl to shell length
—0.61). Teleoconch of 5.5-6 evenly convex whorls
without distinct shoulder. Suture indistinct, subsu-
tural ramp weakly pronounced. Shells sculpture of
regular rounded axial ribs (13 on body whorl), in-
tersected with fine widely spaced spiral cords. Sub-
sutural ramp with two fine spiral threads, succeed-
ed with three-four spiral cords on earlier spire whorls
and five on penultimate one. Interspaces between
31, 4™ and 5% spiral cords with minute vanishing
riblets. Body whorl with eight spiral cords.

Siphonal canal relatively long, slightly recurved
at its tip, clearly notched. Fasciole absent. Sculp-
ture of siphonal canal of nine spiral cords, separat-
ed from spiral elements of body whorl base by wide
interspace. Last spiral cord of body whorl and three
first cords of siphonal canal formed by spirally
elongate nodules.

Aperture narrow, outer lip thickened with 4-6
denticles of equal or subequal size, opposed by four
denticles on straight inner lip. Varix well pronounced
positioned behind outer lip. Anal sinus relatively
wide, funnel-shaped.

Background coloration light-orange to light-ol-
ive with darker subsutural ramps. Body whorl with
two rather indistinct darker bands, one on periphery
and another, marking shell base.

Protoconch orthoconoid, of 2.5 convex whorls,
brown. Later whorls with two distinct keels — one on
whorl periphery, another immediately above suture.

[Anarno3. PakoBuHa BepeTeHOBUIHAS (OTHOILICHUE BbI-
coTbl pakoBUHBI K e€ mupune 0,41-0,43, oTHOIIEHHE BBICO-
THI IOCJIEAHET0 000pOTa K BEIcoTe pakoBuHBI — 0,61). Temne-
OKOHX U3 5,5—6-TH paBHOMEPHO BBINMYKJIbIX 060poToB. I1loB
10x0 3aMeTeH. CKyNIbITypa U3 PEeryispHBIX OCEBBIX CKJIa-
1ok (13 Ha mocinexHeM 060pOTE), MEpeCeKaeMBbIX TOHKUMH,
MIMPOKO PACCTABICHHBIMU CITHPATbHBIMU péOpamu. [1purmios-
Hble 0071acTH 000POTOB C ABYMsI TOHKMMHU JIMHUSIMU; PaHHHE
00O0pOTHI 3aBUTKA C TPEMA-UETHIPbMS; IPEANOCIEAHINA 000-
POT C TIATHIO cUpaNbHBIMU pEOpamu. IHTepBasl MexIy 3-
M, 4-M 1 5-M CTIUpaIbHBIMH peOpaMu ¢ MEJIKUMH ITPOMEXKY-
TouHbIMH pEOpHIKamu. [TocnenHuit 000poT ¢ BOCHMBIO CITH-
paBHBIMU pEOPaMHU.

CudonansHbIH KaHAT OTHOCHTENBHO ATHHHBIN CO CIIET-
Ka OTOTHYTHIM KoHuMKOoM. Pacimona He BeIpaxkeHa. Cugo-
HaJIBHBII KaHAJT C JICBATHIO CIHMPAIBHBIMU KOCBIMH PEOpa-
MU, OTAEIEHHBIMU OT CIUPAIBbHBIX JIEMEHTOB MOCIEIHErO
000pOTa MHUPOKUM HHTEPBATIOM.

Yerbe y3Koe, BHEMHA Ty0a yTommena ¢ 4-6 3y0unkamu
PaBHOIO WJIU IOYTH PABHOIO pa3Mepa Ha BHYTPEHHEH Io-
BEPXHOCTH, BHEIIHsS Ty0a MmpsiMasi ¢ 4YeTHIpbMsl 3yOUrKaMu.
Bapukc xopomio BbIpakeH M03aAX BHELIHEH I'yObl. AHalIb-
HBIH KaHaJ ITyOOKHI U IIMPOKUIN, BOPOHKOBUIHBIH.

PaxoBuHa cBeTIO-OpaHXKeBas 10 OJIUBKOBOI, ¢ Oonee
TEMHBIMU IPUNIOBHBIMU 4acTaMU 000poToB. [locnennuit
000pOT ¢ ABYMSI CHHMpPATbHBIMUA TEMHBIMHU ITOJIOCAMH — HA
nepudeprn 000poTa U B OCHOBAaHUN PAKOBHHBL.

[IpoTOKOHX OPTOKOHOMAHBIH, U3 2,5 000POTOB, KOpPHUY-
HeBbIi. [To3aHNE 0GOPOTEI MPOTOKOHXA C ABYMS SICHBIMH
KWIISIMU, Ha Tieprdepun pakoBUHBI U IPSIMO HaJ IIIBOM. |

Remarks: Lienardia grandiradula sp. nov. con-
chologically close to Lienardia mighelsi Iredale et
Tomlin, 1917 and has similar color pattern. Howev-
er, the species differs in having 1) larger and wider
shell with rather biconical outline; 2) a characteris-
tic spiral dark band, marking periphery of the body
whorl.

Radula. Radula remarkably large, of few pairs
of hypodermic marginals. Each marginal tooth slight-
ly curved near its base and attains length of ca. 550
um (Fig. 6 F, G). Teeth tips with no barbs, but bear
two opposite weakly developed blades.

Etymology. The species name refers to unusual-
ly large radular teeth found in this species.

Distribution. Philippines, Cebu-Bohol area,
shallow waters.

Lienardia multicolor sp. nov.
(Fig. 3)

Holotype. 6.6 x 2.9 mm, lumun-lumun net, Bal-
icasag Is, Bohol, Philippines (PBRC) (Fig. 3 A-C).

Paratypes. Paratype 1, 6.4 x 2.7 mm, Siquijor
Is, Philippines, lumun-lumun net, 80 m (MNHN
24442) (Fig. 3 D, E); Paratype 2, 5.1 x 2.4 mm,
Siquijor Is, Philippines, lumun-lumun net, 80 m
(ANSP 426059) (Fig. 3 F, G).

Type locality: Philippines, Siquijor Island.

Description. Shell small, fusiform (proportion
of shell width to its length 0.42-0.44, body whorl to
shell length — 0.6), of 5.5 strongly convex teleo-
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FIG. 2. Lienardia grandiradula sp. nov.; A, B — Holotype, MNHN 24439 (details in text); C, D — Paratype 1, PBRC; E, F —
Paratype 2, PBRC; G, H — Paratype 3, ANSP 426057; I — Balicasag Is, Bohol, Philippines, lumun-lumun net, 35-50 m, 9.3

mm, voucher shell for radular study

PUC. 2. Lienardia grandiradula sp. nov.; A, B — Tonotun, MNHN 24439 (cm. teker); C, D — Ilaparun 1, PBRC; E, F —
ITaparun 2, PBRC; G, H — ITaparun 3, ANSP 426057; I — o-B banukacar, boxon, @ununnussel, 1yMyH-1yMyH, 35-50 M, 9,3
MM, 3K3EMIULIP, UCTIOIb30BAaHHBIN TSI UCCIICIOBAHUS PATYIbL.

conch whorls. Suture indistinct; subsutural region
slightly concave, with three weak wavy spiral
threads. Axial sculpture of strong prominent broad-
ly rounded ribs (10 per whorl). Axial ribs intersect-
ed with spiral cords that form glossy spirally elon-
gated nodules. Spire whorls with three to five such
spiral cords, of which 2", 3 and 4", closest to
whorl periphery strongest. Base of body whorl with
4 spiral cords, similar to those on whorl periphery,

succeeded by 6 spiral cords on siphonal canal. Shell
surface mat, with fine micro-sculpture of dense
micro-tubercles.

Siphonal canal well defined, straight, shallowly
notched; fasciole moderately developed. Aperture
elongate, narrow. Outer lip slightly thickened, with
4 subequal denticles inside. Varix well developed,
situated behind outer lip. Inner aperture lip with
three indistinct denticles. Anal sinus deep, tear-
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FIG. 3. Lienardia multicolor sp. nov.; A-C — Holotype, PBRC (details in text); D, E — Paratype 1, MNHN 24442; F, G —
Paratype 2, ANSP 426059.

PUC. 3. Lienardia multicolor sp. nov.; A-C — Tonotun, PBRC (cm. Teker); D, E — [laparun 1, MNHN 24442; F, G — [1aparun

2, ANSP 426059.

shaped, restricted by prominent subsutural tuber-
cle.

Background coloration tan with subsutural re-
gions darkened, spiral ribs yellow. Shell base marked
with white spiral band, protoconch and siphonal
canal pink.

Protoconch: bluntly orthoconoid, of 2.5 whorls,
pink, glossy, with two distinct keels on later whorls.

[{unarHo3. PakoBuHa Melkasi, BEpeTeHOBUIHAS (OTHOLIE-
HHE BBICOTHI pakoBHHHI K e€ mupune 0,42-0,44, oTHoIIEHUE
BBICOTHI MOCIIEHEr0 000pOTa K BHICOTE pakoBHHBI — 0,6).
TemeokoHX U3 5,5 cUIIBHO BEITYKIBIX 000poTOB. [1I0B mioxo
3aMeTeH. [IpumoBHas o0nacTh cierka BOTHYTas ¢ TPeMs
TOHKMMH BOJIHUCTBIMU CHUpPAJIbHBIMU JIMHUSIMU. OceBas
CKYJIBITYypa U3 MOLIHBIX IIMPOKUX cKkianok (10 Ha mocne-
nmHEM 000poTe). OceBble CKIIAIKU TIEPECEUeHbl CITHPAIbHBI-
MU pEOpamu, 00pa3yIOIIUMH B MECTE MTEPECEUCHNUS TIAIKNe
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CIHPANBHO-BEITAHYThIe Oyropku. OGopoTHl 3aBUTKA C 3-5
CTIMpaTEHBIME PEOPaMI TAaKOTO JKe CTPOEHHMS, Hanboee MOIII-
HbIe HaXo[sTcs Ha nepudepun o6opota . OCHOBaHHUE MOCTe-
JTHET0 000poTa ¢ 4-Ms1 CITUPATLHBIME PEOPAMH.

CudoHanbHbIH KaHAJI XOPOLIO BEIPaXKEH, IPSIMOH, ¢ He-
Ty OOKOH BBIPE3KOH, CKYIBITYPUPOBAH 6 CIIUPATEHBIMU PEO-
pamu. @acumona pa3BUTa yMEPEHHO. YCThE YIJIMHEHHOE,
y3Koe. BHenHss ry6a He3HaYUTEeNIbHO yToNIIeHa ¢ 4-Ms Oy-
TOpKaMH Ha BHYTPEHHEH CTOpOHE; BAPHUKC XOPOIIO BEIPAXKEH,
1o3aau BHEIIHeH Ty0Osl. BHyTpeHHss ryba ycThs ¢ Tpems
HeOonpIMMU OyropkaMu. AHaJIbHBIA CHHYC TITyOOKHH, BO-
POHKOBU/IHBIM.

PakoBrHa cBeTIIO KOpHUYHEBas ¢ Oojee TEMHBIMH NpHU-
HIOBHBEIMU YacTSMH OOOpPOTOB ¥ JKENTHIMH CHHPAIBHBEIMU
pébpamu. OcHOBaHKE PAKOBUHBI CO CIIUPATBHON OO0 mo-
JIOCOM, MPOTOKOHX M, YaCTHYHO, CH(OHATLHBII KaHaI PO30-
BbIe. [I0BEpXHOCTD PAKOBHHBI MaTOBasI, TYCTO CKYJBITYPH-
pOBaHa MUKPO-OyTrOpKamH.

[IpoTOKOHX IIUPOKO OPTOKOHOUAHBIN, U3 2.5 000pPOTOB
¢ AByMSI OTYETJIMBBIMM KWJISIMU Ha MO3IHUX 000poTax. |

Remarks: Lienardia multicolor sp. nov. super-
ficially resembles L. crassicostata (Pease, 1860),
but could be easily differentiated due to its characte-
ristic coloration.

Radula. No data.

Etymology. The name of this species was in-
spired by its characteristic color pattern.

Distribution. Central Philippines, depths 50-
150 m.

Lienardia roseangulata sp. nov.
(Fig. 4,6 H, 1)

Holotype: 4.6 x 1.9 mm, Vanuatu, SANTO 2006,
Stn. EP36, 15°33.2°S, 167°12.5’E, 20-60 m, MNHN
24440, IM-2009-18091 (Fig. 4 A, B)

Paratypes: Paratype 1, 5.7 x 2.45 mm, Bali-
casag Is, Bohol, Philippines, lumun-lumun net, 35-
50 m, PBRC (Fig. 4 C, D); Paratype 2, 5.6 x 2.3
mm, same locality, Conchology Inc. (Fig. 4 E, F).

Other material examined: 5.8 x 2.65 mm, Loyalty
Islands, Lifou, Atelier LIFOU, Stn. 1461, 20°54.0°S,
167°02.1°E, 100-200 m, MNHN.

Type locality: Philippines, Balicasag Island.

Description. Shell small, fusiform (proportion
of shell width to length varies from 0.42 in smaller
specimens to 0.46 in larger ones, due to notably
recurved upper outer lip). Teleoconch of 5-5.5
strongly convex to angulated shouldered whorls.
Suture indistinct, subsutural ramp sloping, with fine
wavy threads. Axial sculpture of strongly elevated
ribs (10 on body whorl), latest 4-5 ribs clearly
angulated with the whorl periphery slightly shifted
down. Axial ribs intersected by fine spiral cords,
slightly widened in intersections. Spire whorls with
4-5 spiral cords, of which second marks shoulder.
Body whorl with 8 spiral cords, succeeded with 6
spiral to obliquely-spiral cords on siphonal canal.

Siphonal canal relatively long, straight, slightly
notched, fasciole absent. Aperture narrow, its outer

lip strongly thickened and inwardly curved. Inner
margin of outer lip with 5 denticles. Uppermost
margin of outer lip angulated and notably recurved
due to well developed, wide anal sinus. Inner aper-
ture lip almost straight with three closely spaced
little denticles in its medial part.

Shell pink with periphery of body whorl bearing
spiral light band, distinct in fresh shells.

Protoconch pink to brownish, of 2.5 convex
whorls. Later whorls with two strong keels, of which
upper marks whorl periphery, while lower runs im-
mediately above suture.

[Anarno3. PakoBrHa Menkast, BepeTeHOBHAHAS (OTHOIIE-
HHUE BBICOTHI PaKOBUHBI K e€ mupuHe ot 0,42 y Goiee men-
KHX 3K3eMIIIpoB 110 0,46 y Oojee KPYHHBIX 3a CYET 3HAYH-
TEJIbHO OTOTHYTOTO BEPXHEro Kpasi BHeIIHed ry0sr). Teme-
OKOHX M3 5-5,5 CHIIBHO BBITYKIIBIX 10 YIJIOBaTHIX 000POTOB
MHOT/IA C BBEIpaXkeHHBIM 1tedoM. I1IoB mioxo 3amMeTeH, IpH-
IIOBHAst 00JIaCTh KpyTasi ¢ TOHKUMH CIHMPATbHBIMU JINHHUS-
Mmu. OceBasi CKyJIbNTYpa U3 MOIIHBIX CKIaIoK (10 Ha mocie-
ITHEM 000poTe), TocueaHue 4-5 CKIIaJOK OTYETINBO YIIIOBa-
ThIe. OCeBBIE CKIIAKH NEPECEICHBI TOHKUMH CIHPATbHBIMU
péOpamu, cierka yTONIICHHBIMH B MECTaxX MEPECCUCHHMA.
O06opoTs! 3aBUTKA € 4-5 cripanbHBIMU péopamu. [TocaenHuit
000poT ¢ 8 ciupanbHBIMH PEOPaMHU.

Cu¢oHaIbHBII KaHAJI OTHOCUTEIBHO JUTHHHBIN, TIPSIMO,
¢ HeOOJIBIIION BBIPE3KOM, CKYJIBITYpHPOBaH 6-10 OCEBBIMU 10
KochIX pé6pamu. Daciyiona He BEIpaXxkeHa. YCThE y3Koe, BHe-
IIHSS Ty0a yCThs CHIIBHO YTOJIIEHA U 3aTHyTa BHYTPb, He-
c€r 5 3yOunKoB, 0OpalIEHHBIX K yCThI0. BepxHuii kpail BHeI-
Hell ryObl 3HAYUTEIIBHO OTCTOUT OT OCHOBAHHS MOCIIEIHETO
o6opora 3a CYET NIMPOKOTO U IIIyOOKOr0 aHAIFHOTO CHHYCA.
Buenrssist ryba ycThs HOYTH IpsiMast C TPEMsI MEJIKHMH 3y0-
YUKaMH B CPETHEHN YacTH.

PaxoBuHa po3oBasi, nepudepus nocuegHero 060pora co
CIHpABHO Oeoi MoIocoi.

ITpoTokoHX PO30BBIiT 0 KOPHIHEBATOTO U3 2,5 BEITYKIIBIX
o0opotoB. [lo3aHNEe 000POTHI NPOTOKOHXA € ABYMSI OTUETIH-
BBIMH KWJISIMH, Ha TIepUQepry pakoBHUHBI U ITPSIMO Ha/T LIIBOM. |

Remarks: Lienardia roseangulata sp. nov. simil-
ar to Glyphostoma lamproideum Hervier, 1896, but
the latter species is not pink and has more numerous
columella pleats. Lienardia fallaciosa Hedley, 1922,
is also close in shape to the species described, but
lacks the pink colour. Lienardia roseangulata sp.
nov. also resembles L. roseotincta (Montrouzier,
1871), but differs in having a proportionally shorter
siphonal canal and higher spire. Relatively higher
spire and characteristic notably angulated axial ribs
of body whorl distinguish this species from a com-
plex of similarly colored, still undescribed Lienar-
dia species, co-occurring with Lienardia roseangu-
lata in Central Indo-Pacific.

Radula. Radula small, of 15-20 pairs of hypo-
dermic marginal teeth, length 130-140 um, some
teeth slightly bent near tips (Fig. 6 H, I). Tooth tip
with two well developed opposite barbs of equal
size. Pore of canal opens subterminally right below
barb, with minute projection below the lower mar-
gin of the pore.
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FIG. 4. Lienardia roseangulata sp. nov.; A, B — Holotype, MNHN 24440 (details in text); C, D — Paratype 1, PBRC; E, F —
Paratype 2, Conchology Inc.

PUC. 4. Lienardia roseangulata sp. nov.; A, B — Tonmotunr, MNHN 24440 (cm. Teker); C, D — ITapatun 1, PBRC; E, F —

Maparun 2, Conchology Inc.

Etymology. The name of this species refers to
the general coloration of the shell, which is colored
pink and to the characteristic angulated axial ribs,
marking the shell base.

Distribution. Philippines, Vanuatu and New
Caledonia, 20-200 m.

Lienardia tagaroae sp. nov.
(Fig. 5,6 J,K)

Holotype: 5.9 x 2.5 mm, Philippines, Balicasag
Is., 9°30.9N, 123°41.2’E, 90-110 m (MNHN 24438)
(Fig. 5 A, B)

Paratypes: Paratype 1, 8.3 x 3.5 mm, lumun-
lumun net, off Punta Engano, Mactan Is, Philip-
pines, 50-150 m, (PBRC) (Fig. 5 C, D); Paratype 2,
6.0 x 2.6 mm, Balicasag Is, Bohol, Philippines
(PBRC) (Fig. 5 E, F); Paratype 3, 5.3 x 2.3 mm,
Balicasag Is, Bohol, Philippines (ANSP 426060)
(Fig. 5 G, H); Paratype 4, 6.5 x 2.8 mm, Balicasag
Is, Bohol, Philippines (ANSP 426060) Paratype 5,
6.7 mm, Balicasag Is, Bohol, Philippines, lumun-
lumun net, 35-50 m (Conchology Inc.).

Type locality: Philippines, Balicasag Island.

Description. Shell small, fusiform (proportion
of shell width to its length 0.42-0.43, body whorl
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FIG. 5. Lienardia tagaroae sp. nov.; A, B—Holotype, MNHN 24438 (details in text); C, D — Paratype 1, PBRC; E, F — Paratype
2, PBRC; G, H — Paratype 3, ANSP 426060; I — Paratype 5, Conchology Inc., voucher shell for radular study.

PUC. 5. Lienardia tagaroae sp. nov.; A, B — I'onorun, MNHN 24438 (cm. Tekcr); C, D — ITaparun 1, PBRC; E, F — ITaparun
2, PBRC; G, H — ITapatun 3, ANSP 426060; I — [Taparumn 5, Conchology Inc., 3x3eMmuisip, HCIIOIb30BaHHBIHA AT HCCIEIO0-

BaHUs paaysbl.

length to shell length — 0.6), of 5.5 evenly convex
teleoconch whorls. Suture indistinct; subsutural re-
gion sloping, slightly convex, with three fine wavy
spiral threads. Axial sculpture of strong rounded
ribs (12 per whorl), intersected by fine spiral cords.
Later spire whorls with spiral threads of subsutural
region succeeded by five strong wavy spiral cords.
Periphery of body whorl with 6 wavy spiral cords,
followed by 5 wavy cords on shell base and 6 spiral
to oblique cords on siphonal canal. Shell surface
mat, finely sculptured by dense micro-tubercles.
Siphonal canal well defined, straight, deeply
notched, terminally slightly bent backward. Fasci-

ole moderately developed. Aperture elongate, nar-
row. Outer lip notably inwardly curved, thickened,
with 5 subequal denticles on its inner side. Varix
well defined situated behind outer lip. Straight in-
ner aperture lip with three denticles with lower
strongest. Anal sinus deep, tear-shaped, restricted
by distinct subsutural tubercle.

Protoconch with earlier teleoconch whorls and
siphonal canal of shell pink, peripheries of body
whorl and penultimate whorl cream. Pink shell base
separated from cream colored periphery of body
whorl by fine brown line. Outer lip colored cream.

Protoconch: orthoconoid, of 3-3.5 glossy angu-
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FIG. 6. Radular structure in some Lienardia species. A, B — Lienardia cf rosella Hedley, 1922; C-E — Lienardia acrolineata sp.
nov.; F, G — Lienardia grandiradula sp. nov.; H, 1 — Lienardia roseangulata sp. nov.; J, K —. Lienardia tagaroae sp. nov.;
L, M — Lienardia sp; N — Lienardia gilberti (Souverbie, 1874)

PUC. 6. Ctpoenue paxyn y HEKOTOPBIX BUAOB pona Lienardia. A, B — Lienardia cf rosella Hedley, 1922; C-E — Lienardia
acrolineata sp. nov.; ¥, G — Lienardia grandiradula sp. nov.; H, 1 — Lienardia roseangulata sp. nov.; J, K — Lienardia
tagaroae sp. nov.; L, M — Lienardia sp.; N — Lienardia gilberti (Souverbie, 1874)

lar whorls, with two distinct spiral keels, on late

whorls, one on periphery and second situated right
above suture.

[Onucanue. PakoBuHa mMemnkasi, BepeTeHOBUHAS (OTHO-
LIeHHE BBICOTHI pakoBUHBI K €€ mmpune 0,42-0,43, oTHore-
HHE BBICOTHI O CJICAHEr0 000pOTa K BBICOTE pakoBUHBI — 0,6),
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FIG. 7. Shells of some additional specimens of Lienardia, radulae of which were examined. A — L. cf rosella Hedley, 1922,
Puento-Engana, Mactan Is. Philippines, lumun-lumun net, 7.7 mm; B — Lienardia gilberti (Souverbie, 1874), Balicasag Is,
Bohol, Philippines, lumun-lumun net, 35-50 m, 7.9 mm; C — Lienardia sp. Balicasag Is, Bohol, Philippines, lumun-lumun

net, 35-50 m, 6.2 mm

PUC. 7. PakoBHHBI HEKOTOPBIX JJOMOJHUTEIBHBIX YK3EMIUIIPOB pofa Lienardia, U3yUeHHBIX HA IPEIMET MOP(OIOTUH PaIyIIbL.
A — L. cfrosella Hedley, 1922, [TynTta-Ouranbs, OctpoB Makran, OUINNIHHEL TyMyH-TyMyH, 7,7 mm; B — L. gilberti, O-
B banmmkacar, boxon, ®ununmuael, mymyH-1yMyH, 35-50 M, 7,9 Mm; C — Lienardia sp. O-B banukacar, boxon, ®ununmussl,

IyMyH-TyMyH, 35-50 M, 6,2 MM

TENIEOKOHX M3 5,5 paBHOMEPHO BBITYKIBIX 000poTtos. IlloB
IUI0XO0 3aMeTeH. [IpunioBHas obmacte cnabo BBITyKIas, HO-
Karasi, C TpeMs! TOHKFIMH BOJHHCTBIMH CTIIMPANbHBIMU JTHHHU-
smu. OceBast CKyIbITypa U3 MOIIHBIX 3aKPYTJIEHHBIX CBEPXY
cxanok (12 Ha mocnenHeM 060poOTe), MEePeCeYEHHBIX TOH-
KAMH CTIMpajbHBIMU p&Opamu. [lo3nane 000pOTH 3aBUTKA C
5-10 OTUETIIMBBIMH CTIMpaNIbHBIMU pEOpamu. [lepudepns noc-
nexHero obopoTa ¢ 6 cHHpaJIbHBIMU PEOpaMM, OCHOBAaHHE
PaKOBUHBI — C 6-10.

Cu¢oHabHBII KaHAT XOPOLIO BEIPaXKeH, NPSAMOH, C TITy-
OOKOH BBIpE3KOH, HeCET 6 pEdep, CIMPATIbHBIX A0 KOCHIX.
®dacuuona pasBUTa yMEPEHHO. YCThe YUIMHEHHOE, y3KOE.
BHenrHsis Ty0a yCcThsl 3aMETHO 3arHyTa BHYTPb, yTOJIIEHA,
HecET 5 3yOuMKOB Ha BHYTpPEHHEH MOBEpXHOCTH. Bapukc
XOPOIIO Pa3BUT, NO3aM BHEIIHEH ryObl. BHyTpeHHss ryda ¢
3-Ms 3yOUMKaMH, U3 KOTOPBIX HIDKHUI BBIPAXKEH JIydIIe oc-
TaJbHBIX. AHAIBHBIA CUHYC NIyOOKUI{, BODOHKOBHIHBIH, OT-
TPAaHWYEH OT YCThbS KPYMHBIM MPHUIIOBHBIM OyrOpKOM.

IIpoTokoHX, paHHHE 00OPOTHI 3aBUTKA U CH()OHATBHBIN
KaHaJI pO30BBIe, epH(EpUH TOCIEAHETO U IPEATIOCIIETHETO
obopora ceetble. [pannna nepudepun nocnexHero o6opo-
Ta U OCHOBaHMs PAKOBHMHBI C OTYETIMBOM CIUPAILHOM KO-
puuHeBO IuHUEH. BHemHsAs ryba cBeTnas.

IIpoTokoHX OpTOKOHOUIHBIN U3 3-3.5 000pPOTOB, C ABY-
MsI KHJISIMH Ha TIO3THUX 000poTax.]

Remarks: Lienardia tagaroae sp. nov. is close
to L. rubida (Hinds, 1843), but could be easily
recognized, on account of its peculiar color pattern.

Radula. Radular marginal teeth straight, slen-
der, relatively short (tooth length about 90-100 pm
— Fig. 6 L, M). Teeth tips with no barbs or blades,
form awl-shaped terminal thorns, constituting about

fifth of teeth total length. Pore opens at base of
thorn, with remarkable collar-shaped band of tuber-
cles below its lower margin.

Etymology. This colorful and attractive species
was named in honor of Sheila Tagaro, conchologist
from Conchology Inc., who helped a lot in search
for material for present paper.

Distribution. Central Philippines, Cebu-Bohol
area, 50-150 m deep.

DISCUSSION

Studied species of the genus Lienardia are ex-
tremely close in shell morphology — they have the
same sculptural pattern and are very similar in struc-
ture of aperture. All five studied species have proto-
conchs, which bear two keels which are very typi-
cal for subfamily Clathurellinae. Despite this, they
could be easily separated by color patterns and
proportions of shells. Since characters of this kind
are generally accepted to be taxonomically insig-
nificant, one could expect studied species to be
closely related members of the same genus. How-
ever, taxonomically more important characters of
radula could suggest the opposite, since all studied
Lienardia species differ notably in radular mor-
phology. All studied species possess radulae com-
posed of few pairs of hypodermic type marginal
teeth (type 4 — Kantor, Taylor, 2000), at the same
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time, each described species has unique teeth mor-
phology.

In different species marginal teeth bear a) sym-
metric opposing barbs — L. cf rosella (Figs. 6 A, B;
7 A), L. roseangulata, b) asymmetric opposite barbs
— L. acrolineata, c) blades — L. grandiradula, d) no
barbs or blades — L. tagaroae.

Internal canal of hypodermic tooth in different
studied species can open a) below the barb — L. cf
rosella, L. roseangulata; b) sideway from the barb
— L. acrolineata.

The most characteristic feature, found in mar-
ginal teeth of most of described Lienardia species,
is a projection (pointed out with arrows on Fig. 6 B,
I, J, M), positioned below the upper opening of
tooth canal. It can be a) single projection — L.
roseangulata, or b) band of closely spaced projec-
tions, weakly developed in L. cf rosella or well
pronounced in L. tagaroae.

In addition radulae teeth of studied species dif-
fer dramatically in size (tooth length varies from 95
to 550 um).

In some cases conchologically very similar spe-
cies of Lienardia demonstrate striking differences
in radular structure. For instance, L. gilberti (Fig. 7
B), being conchologically close to both L. cfrosella
and still undescribed species of the genus Lienar-
dia, L. sp.* (Fig. 7 C), possess radular teeth bearing
multiple barbs on one side (Fig. 6 N), that differ
from teeth of L. cf rosella and L. sp. (Fig. 6 L, M) as
dramatically, as they differ from radulae of any
other species, described here.

This has been shown, that within Conoidea mor-
phologically very similar shells could often appear
independently in unrelated taxa [Kantor, Taylor,
1994; Kantor, ef al., 2008]. On the other hand, it is
believed that feeding specialization was a major
mechanism of ecological radiation of turrids, which
should have caused adaptive transformation of or-
gans involved in feeding, including radula. These
two statements give a raise to two opposite hypoth-
eses of evolution of Clathurella / Lienardia generic
complex. Either the species studied here are closely
related, but have developed radulae of extremely
diverse morphologies, reflecting their feeding spe-
cialization, or in other case, members of this group
are less closely related, that is suggested from gen-
eral similarity of their shells.

*This species is being currently described by G.
Rosenberg and coauthors [Rosenberg, Stahlschmidt,
2011].
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HEOIHMCAHHOTO Pa3HOOOpa3usi MOPCKUX MOJLITFOCKOB.
Buner pona Lienardia Jousseaume, 1884, umckiouu-
TEJIHHO Pa3HOOOPA3HbIE B MEITKOBOIHBIX TPOTHMUYECKUX
MOPCKHX COOOIIECTBaX HE UMEIH JIOJKHOTO ycrexa y
TaKCOHOMUCTOB M 3HAYMUTEIbHAs HUX YacTh OCTaércs
Ha JaHHBIA MOMEHT He ommcaHa. Mcmnons3oBaHue
CHCIUANTA3UPOBAHHON TEXHUKH cOOpa MEIKHUX MOJI-
JIIOCKOB, C IPUMEHEHUEM JIyMYH-TYMYHOB MTO3BOJIUIIO
coOpaTh 3HAYMTEIBHBI MaTepHaj 10 3TOW IpyIne H

BBIJICTIUTh HECKOJIbKO HOBBIX BUIOB. [lpm wmccie-
JIOBaHUW Marepuana ¢ OUIHMIMH U IPYTUX PErHOHOB
tponmueckoid Muno-Ilannduku OBLIO BBIABICHO 5
HOBBIX BHUJOB, ONKMCAHHBIX B JIAHHOHM CTaThe Kak L.
acrolineata, L. grandiradula, L. multicolor, L. rose-
angulata v L. tagaroae. V3yuenue paayn ONHCHI-
BacMbIX BUJIOB BBISBUJIO HEOXKUIAHHOE Pa3HOOOpasue
ux Mopdoisoruid. 10 Npennonaraet MO0 OBICTPYIO
MOP(HOJIOTHYECKYIO CIIEIHATH3AIHIO, UMEBIITYIO MECTO
npu 3BoNIOIMK pona Lienardia, nnbo, BEpOSITHO,
KOHBEPI'€HTHOE CXOJICTBO PaKOBWH €ro mpejcTa-
BUTEJICH.

[Iste HOBBIX BUAOB pona Lienardia (Conidae:
Gastropoda) u3 ueHTpagbHbIX OUIUNIHH

A.D. ®EJJOCOB

Hucmumym npobnem skonoeuu u seonioyuu um. A.H.
Cesepyosa PAH, Jlenunckuui npocnexm, 33, Mocksa,
119071, POCCHA; fedosovalexander@gmail.com
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