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ABSTRACT. A revision of Black Sea chitons of the genus Lepidochitona has been conducted. The revision
revealed new features of intrageneric similarity and differences of Black Sea species as well as with Mediter-
ranean species. Species similarity of Black Sea and Mediterranean representatives of Lepidochitona cinerea
is confirmed. A new species L. bondarevi sp. nov. is described. Previously its specimens were attributed
erroneously to L. caprearum. The new species differs from L. caprearum in having a less broad head valve,
shorter apophyses, a much longer postmucronal area on the tail valve, 7-8 longitudinal grooves around the
upper half of dorsal girdle spicules and smooth dorsal girdle needles.
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PE3IOME. IlpoBeneHa peBU3US YEPHOMOPCKHUX
XUTOHOB pona Lepidochitona, B pe3yasTare KOTOPOH
BBISIBIICHBl HOBBIC TPU3HAKH CXOACTBA M OTINYHS
YEepHOMOPCKUX BHAOB 3TOTO POJa MEXAy CO00H u
CO CpPEeaU3eMHOMOpPCKMMU Buaamu. IloaTBepixieHo
BHJIOBOE CXOZICTBO YEPHOMOPCKHX U CPEIU3EMHOMOP-
CKUX npencrasutesei Lepidochitona cinerea. Onucan
HOBBIN BUJ L. bondarevi sp. nov., 5K3eMITISIPbI KOTO-
pOro paHee CUMTAINCh MPUHAIICKABIINMHU BUIY L.
caprearum. HoBbI#l BU otinyaercs ot L. caprearum
MEHee [MIUPOKUM I'OJIOBHBIM IIIUTKOM, 00JIee KOPOTKHMH
arnoQu3aMu, 3HAYUTEITFHO 00JIee TITHHHBIM ITOCTMYKPO-
HaJIbHBIM I0JIEM Ha XBOCTOBOM IIIUTKE, 7—8 MPOI0JIb-
HBIMH 00PO3/1aMH BOKPYT BEpXHEH YaCTH JOPCAIBHBIX
CTHKYJ ¥ TIaJJKUMHU TIOPCATLHBIMU HITIAMH.

Introduction

For many years, the literature on Black Sea mol-
luscs recognized the presence of only one species of
chitons of the genus Lepidochitona: L. marginatus
(Pennant, 1777) [Milachewitch, 1909a,b, 1916;
Jakovleva, 1952], although a second species Chiton
polii Philippi, 1836 was also mentioned in some
articles [Kowalevsky, 1883; Zernov, 1913]. Staro-

bogatov [1972] finally recognized the existence of
two species presently classified in Lepidochitona:
L. cinerea (Linnaeus, 1767) and Middendorffia
caprearm (sic) (Scacchi, 1836) there. Kaas and Van
Belle [1985] supported the opinion of two species
of Lepidochitona in the Black Sea.

The existence of the first species Lepidochitona
cinerea in the Black Sea was not in doubt. The
second Black Sea species of the genus, despite the
similarities with L. caprearum, such as broad head
valve, upper part of first lateral teeth of radula not
higher than blade of central teeth and longitudinal
sculpture of dorsal spicules, differs significantly from
this Mediterranean species. This article is devoted to
the solution of this problem.

Material and methods

The material for this article originated from the
collections of the Zoological Institute collected in the
Black Sea from the late 19th century to the present,
as well as materials from the Mediterranean, North,
Baltic and Norwegian seas, sent to the Zoological
Institute as a scientific exchange. A total of about
120 specimens of Lepidochitona cinerea (Linnaeus,
1767) and more than 600 specimens of L. bondarevi
sp. nov. collected in the Black Sea and the Sea of
Marmara, as well as more than 110 specimens of
L. cinerea and 36 specimens of L. caprearum from
the Mediterranean, Baltic, Northern and Norwegian
seas were studied. About 20 specimens of these four
species selected for scanning electron microscopy
(SEM) were boiled in 7% KOH for 5-7 minutes.
Afterwards they were boiled twice in fresh water,
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FIG. 1. Lepidochitona cinerea, Black Sea, Crimea Peninsula, near Balaklava Bight (ZIN 217), BL 5.5 mm (A), Lepidochitona
bondarevi sp. nov., Crimea Peninsula, Kara Dag, BL 4.8 mm (B), Lepidochitona bondarevi sp. nov., Crimea Peninsula,

Fiolent Cape, BL 6.0 mm (C).

PUC. 1. Lepidochitona cinerea, Yeproe mope, Kpsimckuii onyoctpoB y banaknasckoit 6yxtel, (ZIN 217) BL 5,5 mm (A),
Lepidochitona bondarevi sp. nov., KpeivMckuit monyoctpos, Kapa [lar, BL 4,8 mm (B), Lepidochitona bondarevi sp. nov.,

Kprimckuii nomyoctpos, mbic @uonent, BL 6,0 mum (C).

or were treated with sodium hypochlorite (NaOCI)
with control under a microscope, and then washed
in fresh water. Then several valves (usually valves
I, II, IV, V and VIII), half of the radula and a portion
of the girdle were examined with FEI SEM Quanta
250 scan microscope. The remains of the radulae
and girdles were dried and embedded in the Canada
balsam for examination under a light microscope.

Abbreviations: BL, body length. FRC IBSS,
Kovalevsky Institute of Biology of the Southern
Seas of RAS, Sevastopol, Russia. ZIN, Zoologi-
cal Institute of Russian Academy of Sciences, St.
Petersburg, Russia.

Taxonomy

Class Polyplacophora Gray, 1821
Subclass Neoloricata Bergenhayn, 1955
Order Chitonida Thiele, 1909
Suborder Acanthochitonina
Bergenhayn, 1930
Superfamily Mopalioidea Dall, 1889
Family Lepidochitonidae Iredale, 1914

Genus Lepidochitona Gray, 1821

Type species. Chiton marginatus Pennant, 1777
(= Chiton cinereus Linnaeus, 1767), by monotypy.

Genus distribution. Mediterranean Sea,
northeastern Atlantic Ocean, Caribbean Sea and
adjacent western Atlantic Ocean, Pacific coast near
Central America, south Atlantic and Indian oceans

near South Africa and northwestern Indian Ocean.
Eocene-Recent.

Lepidochitona cinerea (Linneus, 1767)
(Figs 1A, 2-7)

Complete synonymy in Kaas, Van Belle [1985]
and Dell’ Angelo, Smriglio [2001].
Here I cite only the publications on the Black Sea.

Chiton marginatus.— Milachewitch, 1909a: 154; 1909b: 316;
1916: 142.

Lepidochitona cinerea.— Starobogatov, 1972: 64, pl. 1, fig. I,
Kaas, Van Belle, 1985: 84, fig. 39, map 17; Anistratenko,
Anistratenko, 2001: 46, fig.14 ; Micu, 2004: 88; Bondarev,
Revkov, 2017: 15.

Lepidochiton marginatus.— Jakovleva, 1952: 72, fig. 29, pl.
3, fig. 5.

Type material. In the Linnean Society of Lon-
don.
Type locality. In O. Norvegico.

Material examined. More than 220 spms. Norway Sea,
Tromse Island, intertidal pool, about 100 spms (ZIN 2469) BL
3.0-15.0 mm, 16.05.1995; North Sea, Helgoland Islands, 5
spms (ZIN 209), BL (9.0-10.0 mm); Baltic Sea, Store Belt,
4 spms (ZIN 208), BL 8.0-15.0 mm; Mediterranean Sea, 4
spms (ZIN 211), BL 3.0-7.0 mm; Aegean Sea, Smirna, | spm
(ZIN 215) BL 3.0; Marmara Sea, Prinkipo, 15 spms (ZIN
216), BL 3.0-5.0 mm; Black Sea, Northwest of the Black
Sea, Karkinitskiy Bay, 45°40°N, 32°08’E, 33 m, 1 spm, BL
7.0 mm, 23.09.1981; 45°32°N, 32°13’E, 38 m, 1 spm, BL
9.0 mm, 06.06.1981; 45°31°N, 32°12’E, 38 m, 1 spm, BL
7.0 mm, 23.09.1981 45°38°N, 32°45’E, 22 m, 5 spms, BL
2.0.-5.0 mm, 30.08.1981; 46°00°3’N, 32°28’01”E, 15 m,
muddy sand with shells, 4 spms, BL 5.1-9.2 mm,16.10.1979;
46°00°00”°N, 32°27°5”E, 14-15 m, muddy sand with shells, 1
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FIG. 2. Lepidochitona cinerea, Black Sea, Crimea Peninsula, near Balaklava Bight (ZIN 217), BL 5.5 mm. A. Head valve, dorsal
view. B. Valve II, dorsal view. C. Valve 1V, dorsal view. D. Valve VIII, dorsal view. E. Valve V, ventral view. F. Valve 1V,
tegmentum sculpture in central area. G. Valve 1V, frontal view. H. Valve VIII, lateral view.

PUC. 2. Lepidochitona cinerea, Yeproe mope, Kpbivckuii momyoctpoB y banaknasckoii Oyxtsl, (ZIN 217) BL 5,5 mm. A. T'onoBHO#
muToK, Bua ceepxy. B. llurok II, Bug ceepxy. C. llurok IV, Bux ceepxy. D. Illutox VIIIL, Buxa ceepxy. E. lllurox V, Bug
camy. F. lurok IV, ckynenTypa TermenTyMa Ha nieHTpainbHoM rone. G. [urok IV, Bux cnepenu. H. Il{uToxk VIII, Bug cOoky.

spm, BL 3.5 mm, 18.10.1979; Crimea Peninsula, Sevastopol
Bight, 4 spms, (ZISP 240), BL 3.8-6.7 mm; Golubaja Bight,
4-6 m, 1 spm, BL 5.0 mm, 12.08.2015; Omega Bight, 2-3
m, on Rapana venosa, 2 spms, BL 3.0-3.5 mm, 11.08.2015;
Omega Bight, 2-3 m, on Rapana venosa, 3 spms, BL 3.0-4.5
mm, June, 2015; Omega Bight, 2-3 m, on Rapana venosa, 1
spm, BL 6.5 mm, 2014; near Balaklava Bight, 43 spms (ZIN

217), BL 2.0-5.5 mm; Kazachja Bicht, 11-12 m, 7 spms, BL
4.5-8.0mm, 26.05.1977; Kara Dag, 3 m, on Rapana venosa, 2
spms, BL 4.0-8.0 mm, 15.07.2004 near Alupka, 44°24°20”°N,
34°03°20”E, 14.6 m, sand with shells, 1 spm (ZIN 226), BL
3.5 mm, August, September 1909; East of the Black Sea,
northwest of Anapa, 44°56’45”N, 37°00°15”E, 31 m, on
small shells, 13 spms (ZIN 220), BL 2.5-5.0 mm, May, 1910.
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FIG. 3. Lepidochitona cinerea, Black Sea, Crimea Peninsula, near Balaklava Bight (ZIN 217), BL 5.5 mm. A. Dorsal spicules
and marginal needles. B. Dorsal spicules and needles, and marginal needles. C. Dorsal spicules, marginal needles and ventral

scales. D. Dorsal spicules and needle.

PUC. 3. Lepidochitona cinerea, Yepnoe mope, Kpsimckuii nosyoctpos y banaknasckoit 6yxtel, (ZIN 217) BL 5,5 mm. A.
JlopcanbHble CIIHKYIIBI M MAapTrHHAIbHBIC UMbl B. JlopcasbHble CIIMKYIIbI M UIVIBL, U MapruHanbHbie uriisl. C. JlopcasibHblie
CITUKYJIbI, MApTHHAIBHBIC HIJIBI i BEHTPaIbHbIC delnyiiku. D. JlopcanbHble CIUKYIBI H HIJIA.

Distribution. Eastern Atlantic from Norwegian
coast (Tromsd) to northwestern coast of Morocco
including Norwegian, North, west Baltic, Mediter-
ranean, Aegean, Marmara and Black seas. Reports
of findings of this species off the eastern and western
shores of North America [Kaas, Van Belle, 1985] are
most likely based on misidentifications.

Diagnosis. Chiton usually of small size, up to
16.0 mm, rarely up to 25.0 mm, color of tegmentum
very variable from completely orange, flesh-colored,
red or sandy to light brown with white, orange or
dark brown spots; valves subcarinated, little beaked,
slightly elevated (dorsal elevation 0.30-0.44), mu-
cro anterior (ratio of length of postmucronal area

to length of antemucronal area 1.09-1.44). Head
valve equal to tail valve or slightly larger than tail
valve (ratio of width of head to width of tail valve
1.00-1.19). Tegmentum evenly sculptured all over
with fine diamond-shaped granules arranged in quin-
cunx patterns, each granule has 5-20 rounded and of
about the same size pores of aesthetes. Slit formula
9-10/1/8-11. Girdle dorsally clothed with small,
oblong, slightly bent, obtusely pointed calcareous
corpuscles (60—90 um); irregularly scattered among
these occur slender, slightly bent needles (65-250
pum); marginal needles obliquely grooved on dorsal
side in two directions (feather-like). Central tooth of
radula tulip-shaped with a rounded blade; first lateral
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FIG. 4. Lepidochitona cinerea, Black Sea, Crimea Peninsula, near Balaklava Bight (ZIN 217), BL 5.5 mm. A. Radula. B. Central
and first lateral teeth of radula.

PUC. 4. Lepidochitona cinerea, Yeproe mope, Kpbimckuii momyoctpoB y banaknasckoit Oyxtsl, (ZIN 217) BL 5,5 mm. A. Panyna.
B. LlenTpanbHble U TIepBbIe JIaTepaIbHbIE 3yObl PaIyJIbl.

Table 1. Comparison of some important features of shell of three species of Lepidochitona from the Mediterranean, North,

Norwegian and Black seas.

Ta6auna 1. CpaBHeHHE HEKOTOPBIX BaYKHBIX MPU3HAKOB PAKOBHHBI TpeX BUIOB Lepidochitona n3 Cpeanzemuoro, CeBepHOTO,
Hopsexckoro u YepHoro mopeii.

Species, locality and BL Ratio of width | Ratio of width | Ratio of length of | Ratio of length Number of
(mm) of head to of apophyse to |tail valve to length | of postmucronal | aesthetes in
width of tail | width of jugal |of apophyse in tail | area to length of | one granule
valve sinus in valve V valve antemucronal area

Lepidochitona cinerea,

Mediterranean, North, and | 1.10-1.31 1.32-2.16 3.50-3.71 1.09-1.44 7-20
Norwegian seas, 5,0-14.5

j'g‘fgeom’ Black Sea, 1.00-1.16 1.32-1.84 3.80-4.89 1.00-1.08 5-15

L. caprearum,

Mediterranean Sea, 1.40-1.45 1.35-1.87 1.50-1.63 1.00-1.14 16-20
7.0-12,5

L. bondarevin. sp., Black |y 16 | 3¢ 121-1.87 2.81-3.70 1.42-2.17 7-15
Sea, 4.7-9.5

tooth higher than central; major lateral tooth with tri-
dentate cusp, median denticle somewhat larger than
the others. From eleven to sixteenth gills arranged
from valve III to valve VII.

Remarks. The Black Sea representatives of this
species differ from specimens from other parts of the
range by small body size (BL up to 9.2 mm), shorter
apophyses of the tail valve, and shorter postmucro-
nal areas (Table 1). Most individuals of this species
from the Black Sea have smooth dorsal spicules,
but sometimes there are specimens with very short
grooves at the top of spicules, as in individuals from
the Mediterranean Sea. Kaas and Van Belle [1985]
do not mention these short grooves at top of dorsal
spiculae in specimen from Netherlands.

According to Kaas and Van Belle [1985], L.
cinerea inhabits from the intertidal to 50—70 m. In
the Black Sea this species is found from 0.2 to 38 m.

Lepidochitona bondarevi sp. nov.
(Figs 1B, C, 8-16)

urn:lsid:zoobank.org:act:171C55DA-9552-
4DCE-B3E7-BD48597593B0

Chiton polii.— Kowalevsky, 1883:1; Zernov, 1913: 245, part,
non Chiton polii Philippi, 1836.

Chiton marginatus.— Milachewitch, 1916: 142, part, not
Chiton marginatus Pennant, 1777.

Lepidochiton marginatus.— Jakovleva, 1952: 72, fig. 29, part,
not Chiton marginatus Pennant, 1777.

Lepidochitona corrugata. — Kaas, Van Belle, 1985: 86, fig. 40,
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FIG. 5. Lepidochitona cinerea, Black Sea, Crimea Peninsula, Omega Bight, 2-3 m, BL 7.0 mm. A. Head valve, dorsal view.
B. Valve V, dorsal view. C. Valve VIII, dorsal view. D. Valve IV, ventral view. E. Valve V, tegmentum sculpture in central
area. F. Valve V, frontal view. G. Tail valve, lateral view.

PUC. 5. Lepidochitona cinerea, Yepnoe mope, Kpbimckuii moimyoctpos, Oyxra Omera, 2—3 M, BL 7,0 mM. A. [0510BHOI IIUTOK,
BuA cBepxy. B. ILaTeiii murok, Bug cBepxy. C. XBocToBOI IMTOK, BUA cBepXy. D. UerBepTslil mnToK, Bua cHusy. E. I1aTb1it
IINTOK, CKYJIBIITYpa TETMEHTyYMa Ha eHTpaiabHoM rtoje. F. [TsaTerit murok, Bux cnepean. G. XBOCTOBOI IUTOK, BH] COOKY.

map 19; Bondarev, Revkov, 2017: 15, part., not Chiton
corrugatus Reeve, 1848.

Lepidochitona (Lepidochitona) caprearum.— Dell’ Angelo,
Smriglio, 2001: 143, pls 4648, figs 73-76; Micu
2004:88, part, not Chiton caprearum Scacchi, 1836.

Lepidochitona caprearum. — Sirenko, 2015: 23; Teaca et al.,
2010: 10, not Chiton caprearum Scacchi, 1836.

Type material. Holotype (ZIN 2470), and two
paratypes (ZIN 2471, ZIN 2472), now disarticulated

consisting of SEM stub of valves I, V, VIII, part of
perinotum and radula, mount of part of perinotum
and radula and vial with other valves,

Type locality. Black Sea, Crimea Peninsula,
Fiolent Cape, 44°29'55"N, 33°29'20"E, 0.2 m

Etymology. Named after Igor Bondarev (FRC
IBSS), specialist of gastropods who helped me to
collect chitons off Crimea Peninsula.
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FIG. 6. Lepidochitona cinerea, Black Sea, Crimea Peninsula, Omega Bight, 2-3 m, BL 7.0 mm. A. Dorsal spicules, marginal
needles and ventral scales. B. Dorsal spicules and marginal needles. C. Dorsal spicules and needles. D. Radula.

PUC. 6. Lepidochitona cinerea, Yepnoe mope, KpbiMckuii momyoctpos, Oyxra Omera, 2-3 m, BL 7,0 mm. A. [lopcanbHble
CTIMKYJIbI, MApTUHAbHbIE HITIbI M BEHTpalbHbIE uenryiku. B. JlopcanbHble ciukyinbl u MapruHanbhele uribl. C. JlopcanbHble
cniukyibl v urisl. D. Pajnyna.

30 ym ——

FIG. 7. Lepidochitona cinerea, Black Sea, Crimea Peninsula, Omega Bight, 2-3 m, BL 7.0 mm. A. Central and first lateral teeth
of radula. B. Uncinal tooth of radula.

PUC. 7. Lepidochitona cinerea, Yeproe mope, Kpbimckuii osyoctpos, 6yxra Omera, 2-3 M, BL 7,0 mm. A. LlentpanbHblii n
TICPBBIT JTaTepabHbIH 3yOb! paxynsl. B. YHIUHANEHBIHA 3y0 payisl.
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FIG. 8. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Fiolent Cape, 0-0.2 m, holotype (ZIN 2470), BL 7.2
mm. A. Head valve, dorsal view. B. Valve V, dorsal view. C. Valve VIII, dorsal view. D. Valve 1V, ventral view. E. Valve V,
tegmentum sculpture in central area. F. Valve V, frontal view. G. Tail valve, lateral view.

PUC. 8. Lepidochitona bondarevi sp. nov., Uepnoe mope, Kpsimckuit momyoctpos, meic @uonent, 0-0,2 M, ronotun (ZIN
2470), BL 7,2 mM. A. ['onoBHO# muTOK, BUZ cBepxy. B. I1aThIii muTokK, Buz cBepxy. C. XBOCTOBOH IIUTOK, BUA cBEpXy. D.
UYerseptslil UTOK, BUJ cHU3Y. E. IIATHIA MUTOK, CKYJIBITYypa TETMEHTYMa Ha LEeHTpaabHoM noje. F. IIaTelii muTok, BUL

cnepenu. G. XBOCTOBOM MIUTOK, BHJ COOKY.

Material examined. More than 600 spms. All of the
material listed here is stored in ZIN. Black Sea, Zmeinij
Island, 45°15'18"N, 30°12'15"E, 0-3 m, 6 spms, BL 3.0-8.0
mm, 20.09.2003; Crimea Peninsula, Tarkhankut Cape,
45°20'52"N, 32°29'46"E, 0 m, stones, 1 spm, BL 5.0 mm, Au-
gust 1969; Kazachja Bight, 1 m, on Cystoseira sp., 95 spms,
BL 2.0-3.0 mm, 23.06.1971; Omega Bight, 20 m, on Phyl-
lophora sp. 102 spms, BL 2.0-3.5 mm, 25.02.1971; Fiolent
Cape,0.5-1.5 m, holotype (ZIN 2470), 96 spms, BL 3.0-7.0
mm, 25.02.1984; Fiolent Cape, 0-0.2 m, 30 spms, BL 3.0-9.0
mm, 25.02.1984; Fiolent Cape,2.0-4.0 m, stones, 87 spms, BL
4.0-6.0 mm, 02.05.1984; Fiolent Cape,0.3—0.7 m, stones, 25
spms, BL 3.0-7.0 mm, 02.05.1984; Fiolent Cape, 0.5-1.5 m,
26 spms, BL 3.0-7.0 mm, 22.05.1987; Fiolent Cape,1-3 m,
46 spms, BL 3.0-8.0 mm, 21.05.1990; Golubaja Bight, 4-6

m, on Rapana venosa, paratype (ZIN 2471), BL5.5 mm, 6
spms, BL 2.0-6.0 mm, 12.08.2015; Omega Bight, 1-1.5 m,
50 spms, BL 4.0-8.0 mm, 11.02.1984; Kamishovaja Bight,
1.0 m, 1 spm, BL 5.0 mm, April, 1984; Kazachja Bicht, 11-12
m, 1 spm, BL 5.0 mm, 26.05.1977; Streletskaja Bight, 0.3 m,
paratype (ZIN 2472), 28 spms, BL 3.0-5.5 mm, 17.09.2018;
Streletskaja Bight, 0 m, 7 spms, BL 4.0—-12.0 mm, 17.09.2018;
Laspi Bight, 44° 25”43 N, 33°42°39.2” E, 5 m, on Phyl-
lophora, 6 spms, BL 3.5-4.0 mm, June 1992; Yalta Bight,
10-12 m, 3 spms (ZIN 229), BL 4.5-7.0 mm, March, 1870;
Kara Dag, 2—6 m, on Rapana venosa, 73 spms, BL 3.0-6.5
mm, 27.08.1998; Kara Dag, 3 m, on Rapana venosa, 8 spms,
BL 4.0-8.0 mm, 15.07.2004; Novorossijskaja Bight, 3 m, on
Zostera sp., 1 spm, BL 5.0 mm, 06.1870; Gelendjik, 0.2 m,
12 spms, BL 2—4 mm, October 2015; Sukhum Bight, 0.5-2.5
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FIG. 9. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Fiolent Cape, 0-0.2 m, holotype (ZIN 2470), BL 7.2
mm. A. Dorsal spicules and needles, marginal needles and ventral scales. B. Dorsal spicules. C. Dorsal spicules, marginal
needles and ventral scales. D. Radula.

PUC. 9. Lepidochitona bondarevi sp. nov., Yeproe mope, Kppimckuii moiryoctpos, mbic @uonent, 00,2 m, ronotur (ZIN 2470),
BL 7,2 mm. A. JlopcanbHble CIUKYIIBI U UIVIBI, MAPTHHAIBHBIC HIVIBI 1 BEHTpaJbHbIe Yenryiiku. B. JlopcanpHble CIUKYIBL.
C. [lopcanbHble CIIUKYJIbl, MAprUHAJIbHbIE UIVIBI U BeHTpalibHble yenryiiku. D. Panyna.

m, 1 spm (ZIN 235), BL 8.2 mm, May, June, 1876; Batum
Port, 0-7,3 m 1 spm (ZIN 222), BL 10.0 mm, May, 1910;
Marmara Sea, Istanbul, 3 spms (ZIN 213), BL 2.0-3.5 mm.

Distribution. Black Sea from the Romanian
coast and Zmeinij Island in the northwest, along the
entire Crimean Peninsula, and to the port of Batum,
as well as the Sea of Marmara, at depths from 0 to
20 m (more often found from 0 to 1 m).

Diagnosis. Chiton small, up to 8.0 mm, rarely
up to 10-12 mm, color of tegmentum very variable,
usually rose blotched with brown, black and blue
patches in different, symmetrical patterns, head
valve significantly wider than tail valve (Table 1),
valves subcarinated, little beaked, slightly elevated,
postmucronal area long, mucro anterior. Tegmentum
all over evenly covered with round or oval granules
arranged in irregular quincunx pattern, each granule

with about 7-15 pores of aesthetes. Slit formula
8/1/10. Girdle dorsally clothed with small, slightly
flattened, pointed spicules with 7-8 longitudinal
grooves around their upper half; tufts of long, bent,
smooth needles scattered between the spicules. Up-
per part of first lateral teeth of radula is not higher
than blade of central teeth. Eleven gills per side in
holotype, arranged between valve IV and VIL
Description. Holotype small, BL 7.2 mm, elon-
gate oval. Shell lowly elevated (dorsal elevation in
valve V 0.26), back subcarinated, valves with side
slopes weakly convex, little beaked. color of teg-
mentum olive with narrow longitudinal brown and
blue spots usually rose blotched with brown, black
and green patches in different, symmetrical patterns.
Head valve semicircular, significantly wider than
tail one (ratio of width of head to width of tail valve
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FIG. 10. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Golubaya Bight, 4-6 m, paratype (ZIN 2471), BL 5.5
mm. A. Head valve, dorsal view. B. Valve V, dorsal view. C. Valve VIII, dorsal view. D. Valve IV, ventral view. E. Valve V,
tegmentum sculpture in central area. F. Valve V, frontal view. G. Tail valve, lateral view.

PUC. 10. Lepidochitona bondarevi sp. nov., Yepnoe mope, KpsimMckuii nonyoctpos, l'omybas Oyxrta, 4—-6 M, naparun (ZIN
2471), BL 7,2 mm. A. T'onoBHOI IIUTOK, BU cBepXy. B. [TsTeiii mutok, Bua ceepxy. C. XBOCTOBOM IMUTOK, BUJI CBEpXy. D.
YerBepTblil IMTOK, BUJ cHU3Y. E. IIATHI IKUTOK, CKyAbOTYpa TErMEHTYMa Ha LeHTpaiabHoM none. F. IIaTblil muTok, Bug

cnepen. G. XBOCTOBO# HIMTOK, BUI COOKY.

1.38) posterior margin widely V-shaped, intermediate
valves broadly rectangular, front margin anteriorly
elevated in valve II, little convex in valves III-VII,
hind margin concave at both sides of the prominent
apex, lateral areas weakly raised, side margins
rounded. Tail valve with short antemucronal area,
mucro anterior, ratio of length of postmucronal area
to length of antemucronal area 1.68, postmucronal
slope slightly convex.

Tegmentum all over evenly covered with round or
oval granules arranged in irregular quincunx pattern,
eventually forming more or less longitudinal rows
in pleural areas of intermediate valves and flexuous
rows in other areas of valves, each granule with about
7—15 pores of aesthetes.

Articulamentum well developed, white. Apophy-
ses broad and rather long (ratio of length of tail valve
to length of apophyse in tail valve 2.81), triangular
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FIG. 11. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Golubaya Bight, 4-6 m, paratype (ZIN 2471), BL 5.5
mm. A, B. Dorsal spicules and needles, marginal needles and ventral scales; C. Dorsal spicules. D. Radula.

PUC. 11. Lepidochitona bondarevi sp. nov., Uepnoe mope, Kpsimckuii nomyocrpos, Tony6as Gyxra, 46 M, naparun (ZIN
2471), BL 5,5 mm. A, B. JlopcanpHble CIUKYIBI U MBI, MApTUHATIBHBIC UIIIB H BeHTpanbHble yemryiku. C. JlopcanbHble
cnukynsl. D. Papyna.

FIG. 12. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Golubaya Bight, 4-6 m, paratype (ZIN 2471), BL 5.5
mm. A. Radula; B. Major lateral and major uncinal teeth of radula.

PUC. 12. Lepidochitona bondarevi sp. nov., YepHoe mope, Kpsimckuii nomyoctpos, [omy0ast 6yxra, 4-6 m, naparun (ZIN 2471),
BL 5,5 mm. A. Panyna. B. Bonbioit yHITMHAIBHEINH 1 OOJIBIION JIaTepaIbHBIN 3yObI paIyIbL.
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FIG. 13. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Streletskaya Bight, 0.3 m, paratype (ZIN 2472), BL
4.7 mm. A. Head valve, dorsal view. B. Valve II, dorsal view. C. Valve IV, dorsal view. D. Valve VIII, dorsal view. E. Valve
V, ventral view. F. Valve IV, tegmentum sculpture in central area. G. Valve 1V, frontal view. H. Valve VIII, lateral view.

PUC. 13. Lepidochitona bondarevi sp. nov., YepHoe mope, KpsiMckuii moxyoctpos, Ctpenerkas Oyxta, 0,3 M, mapatum (ZIN
2472), BL 4,7 mM. A. T'onoBHoi muToK, Bu1 cBepxy. B. lllutox II, Buxa ceepxy. C. lurok IV, Buza ceepxy. D. lurok VIII,
Bug csepxy. E. lllutox V, Bux cuusy. F. Illutok 1V, ckynasntypa rerMentyMa Ha nenrpansHoM noiue. G. lurox IV, Bug

cnepenu. H. Il{utok VIII, Bug cOoky.

in valve II, broadly rounded in other intermediate
valves and trapezoid in tail valve, with concave front
edge, insertion plates short, wide, slit formula 8/1/10,
slits narrow, slit rays present on all valves, very fine,
eaves narrow, porous.

Girdle narrow, colored in alternating bands of
olive and white, dorsally covered with small, slightly
flattened and bent, pointed spicules (55 x 31 um) with
7-8 longitudinal furrows around them in upper half
of spicules; tufts of 1-4 long, bent, smooth needles

(up to 260 x 25 pm) scattered between the spicules,
Marginal fringe formed by stout, longitudinally
ribbed in dorsal side, sharply pointed needles (170
x 33 um). Ventral part of girdle with two kinds of
scales: one row of sharply pointed scales (100 x 25
pum) along margin and sharply pointed scales (60 x
21 um) in other part of hyponotum.

Radula of holotype 2.0 mm long with 27 rows of
mature teeth. Central tooth short, tulip-shaped with a
wide, straight blade, Upper part of first lateral teeth
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FIG. 14. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Streletskaya Bight, 0.3 m, paratype (ZIN 2472), BL
4.7 mm. A. Dorsal spicules, marginal needles and ventral scales; B. Dorsal spicules and needles; C. Ventral scales and

marginal needles; D. Radula.

PUC. 14. Lepidochitona bondarevi sp. nov., YepHoe mope, Kpbimckuii nonyoctpos, Crpenenkas 6yxra, 0,3 m, naparun (ZIN
2472), BL 4,7 mm. A. JlopcaibHbIC CIIHKYITBI, MApTHHAIBHEBIE VIl M BEHTpabHbIe enyiiku. B. JlopcaibHble CIIUKYIIBl 1
uniel. C. BeHTpanbHbIe YelIyKu 1 MapruHanbHbie uibl. D. Pamyma.

FIG. 15. Lepidochitona bondarevi sp. nov., Black Sea, Crimea Peninsula, Streletskaya Bight, 0.3 m, paratype (ZIN 2472), BL
4.7 mm. A. Radula. B. Central and first lateral teeth of radula.

PUC. 15. Lepidochitona bondarevi sp. nov., Yeprnoe mope, KpeiMckuit monyoctpos, Ctpenenkas Oyxra, 0,3 M, mapatum (ZIN
2472), BL 4,7 mm. A. Panyna. B. LlenTpanbHbIe 1 IEpBBIE IaTepaIbHbIE 3yObl PaIyIibl.
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FIG. 16. Lepidochitona bondarevi sp. nov., Black Sea, Gelendjik, 0.3 m, BL 4.0 mm. A. Whole specimen, dorsal view. B. Dorsal
spicules, tuft of dorsal needles, marginal needles and ventral scales.

PUC. 16. Lepidochitona bondarevi sp. nov., Ueproe mope, Kppsimckuii moyoctpos, Ctpenerkas 0yxra, 0,3 M, BL 4,0 mm. A.
[enbrii ax3eMIULSIp, BUI CBEpXyY. B. JlopcanbHbie CIHUKYIBI, My9Y0K JOPCATBHBIX ML, MAPTUHATIBHBIC UIIIBl H BEHTPAIbHbIC

YeLryHKy.

ofradula is not higher than top of central teeth, major
lateral teeth with tridentate cusps, central denticle
slightly larger.

Holotype has 11 long gills per side arranged from
valve IV to valve VIL

Remarks. Intraspecific variability in the new spe-
cies is noticeably expressed in the ratios of different
parts of the shell valves (Table 1). The values of ratios
of different parts of the valves overlap in some cases,
which does not always allow them to be used. How-
ever, a number of features of the shell, perinotum,
and radula support the opinion that this is definitely
a new species. The following characters distinguish
the new species from the second Black Sea species
of'this genus, Lepidochitona cinerea, which is often
found in the same biotopes with the new species. L.
bondarevi sp. nov. differs from L. cinerea in having
head valve noticeably wider than tail valve (ratio of
width of head to width of tail valve 1.16-1.38 in L.
bondarevi sp. nov. and 1.00-1.16 in L cinerea from
the Black Sea); lower ratio of length of tail valve
to length of apophyse in tail valve (2.81-3.70), (vs.
3.80-4.89 in L. cinerea from the Black Sea); longer
postmucronal area than antemucronal area (ratio of
length of postmucronal area to length of antemucro-
nal area 1.42-2.17, vs. 1.00-1.08 in L cinerea from
the Black Sea); 7-8 longitudinal grooves around
dorsal spicules in upper half of them (vs. no grooves
or 1-2 very short grooves on the top of spicule in
L. cinerea from the Black Sea); the first lateral teeth
never rise above the top of the central tooth (vs. the

first teeth always rise above the top of the central
tooth in L. cinerea). Aditionaly, new species has
longer apophyses than L. cinerea (Table 1).

The new species is closest morphologically to
five other species inhabiting the Mediterranean Sea
and the eastern Atlantic coast, namely L. caprearum
(Scacchi, 1836), L. monterosatoi Kaas, Van Belle,
1981, L. piceola (Shuttleworth, 1853), L. canarien-
sis (Thiele, 1909), and L. granpoderi Dell’ Angelo,
Sirenko, Ansecuw, 2022

The main differences of L. bondarevi sp. nov.
from L. caprearum (Figs 17-19) are the following:
ratio of width of head to width of tail valve 1.16—1.38
(vs. 1.40-1.45 in L. caprearum), ratio of length of tail
valve to length of apophyse in tail valve 2.81-3.70
(vs. 1.50-1.63 in L. caprearum), ratio of length of
postmucronal area to length of antemucronal area
1.42-2.17 (vs. 1.00-1.14 in L. caprearum), dorsal
spicules have 7-8 longitudinal grooves around their
upper half (vs. 16—18 sharp, longitudinal ribs around
spicule in L caprearum). The number of aesthetes on
the tegmental granules 7-15 (vs. 16-20 in L. capre-
arum. Moreover the new species has smooth dorsal
needles (vs. ribbed dorsal needles in L. caprearum).

L. bondarevi sp. nov. differs from L. monterosatoi
by having grooves in pointed dorsal girdle spicules
(vs. spicules somewhat pitted at the round top in
L. monterosatoi), smooth dorsal needles (vs. finely
longitudinally grooved needles in L. monterosatoi),
front margin of apophyses in tail valve concave (vs.
straight in L. monterosatoi)
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FIG. 17. Lepidochitona caprearum, Mediterranean Sea, Capri Island, intertidal, on rocks, BL 8.0 mm. A. Head valve, dorsal
view. B. Valve 11, dorsal view. C. Valve 1V, dorsal view. D. Valve VIII, dorsal view. E. Valve V, ventral view. F. Valve 1V,
tegmentum sculpture in central area. G. Valve 1V, frontal view. H. Valve VIII, lateral view.

PUC. 17. Lepidochitona caprearum, Cpenuzemuoe Mope, octpos Kamnpu, nmuropasb, Ha kamasx, BL 4,7 mM. A. T010BHO# IIHTOK,
Buz cepxy. B. Illutoxk II, Bug ceepxy. C. Ilutok 1V, Bug ceepxy. D. Illutox VIIL, Bux ceepxy. E. Lllutok V, Bux cHU3Y.
F. Il{uTox IV, ckynbntypa Termentyma Ha neHtpaibHom nose. G. Lurok IV, Bun cnepenn. H. lurok VIII, Bux cOoKy.

The new species differs from L. piceola by hav-
ing subcarinated valves (vs. regularly rounded in L.
piceola), slilghtly convex front margin (vs. regularly
concave front margin in L. piceola).

L. bondarevi sp. nov. differs from L. canariensis
by having pointed spicules with 7-8 longitudinal
grooves around them in upper half of spicules (vs.
oval spicules on a narrow, striated base embedded
in the girdle tissue in L. canariensis), postmucronal
slope slightly convex (vs. postmucronal slope con-
cave in L. canariensis)

The new species differs from L. granpoderi in
that the upper part of the first lateral teeth of radula
is not higher than the blade of the central teeth (vs.
the upper part of the first lateral teeth of radula is
noticeably higher than the blade of the central teeth
in L. granpoderi) and in that the pores of aesthetes
are located only on the granules (vs. the pores of the
aesthetes are located on and between the granules
in L. granpodert).

The new species often behaves like a true phyto-
philic species. Young individuals with body length
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FIG. 18. Lepidochitona caprearum, Mediterranean Sea, Capri Island, intertidal, on rocks, BL 8.0 mm. A. Dorsal spicules and
dorsal ribbed needles, marginal needles and ventral scales. B. Dorsal spicules and dorsal ribbed needle. C. Dorsal spicules,

marginal needles and ventral scales. D. Dorsal spicules.

PUC. 18. Lepidochitona caprearum, CpeauzemHoe mope, octpoB Karpwu, qutopains, Ha kamHsX, BL 8,0 mm. A. JlopcanbHbie
CIHMKYIIBl M IOPCAIbHBIC PEOPUCTBIC Wb, MAPTHHAIIBHBIC WINIbI U BEHTpalbHbIC denryiiku. B. JlopcaibHble CIHMKYIIBI 1
nopcaibHbie pedpucThie uribl. C. JlopcanbHble CIIUKYIIBI, MAPTHHATBHBIC UIJIBI M BEHTpaIbHbIC ueinyiiku. D. JlopcanbHbie

CITUKYJIBI.

up to 2.0-3.5 mm often form mass settlements on
thallus of Cystoseira sp. and Phyllophora sp. Larger
specimens can be found on the shells of the gastropod
mollusk Rapana venosa Valenciennes, 1846 and on
stones.

The new species belongs to the group of brood-
ing juveniles in the pallial groove to the trochophora
stage [Sirenko, 2015]. In the beginning of May 1984,
females of L. bondarevi sp. nov. with eggs and lar-
vae that had not grown out of the outer shell were
collected in the Black Sea near the southern coast of
Crimea at a depth of 0 to 0.3 m.
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FIG. 19. Lepidochitona caprearum, Mediterranean Sea, Capri Island, intertidal, on rocks, BL 8.0 mm. A. Radula. B. Major

lateral and major uncinal teeth of radula.

PUC. 19. Lepidochitona caprearum, CpenusemHoe mope, octpoB Karmpwu, nmuropans, Ha kamHsX, BL 8,0 mm. A. Paxyrna. B.
BornpIoii yHIMHAIBHBINA 1 00JIbIINE JaTepanbHbIe 3yObl PaIylibl.
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