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ABSTRACT. Anodontine bivalves ol the genus Ku-
nashiria Starobogatov in Zatrawkin, 1983 are re-
viewed based on a detailed comparison of museum
material and newly collected specimens from so-
uthern Kurile Islands. Four species of Kurile Ku-
nashiria are recognized: K. japonica (Clessin in
Kuester et Clessin, 1874), K. haconensis (Ihering,
1893), K. sinanodontoides sp. nov., and K. iturupica
sp. nov. The fifth species, K iwakawai (Suzuki,
1939), is recognized from Hokkaido and southern
Sakhalin Island. Iturup is identified as the north-
ernmost limit of Kunashiria within Kurile Archi-
pelago.

Bivalves of the subfamily Anodontinae from
Japan, Sakhalin, and southern Kurile Islands form
two distinct groups, the first containing large forms
characterized by a moderately developed wing and
beak sculpturing, with ventrally unbent ridges that
do not reach the posterior ridge. The species-rich
Asian genus Sinanodonta Modell, 1945 is a member
of this group. The second group, which constitutes
the focus of this study, is represented primarily by
small individuals that closely resemble the Euro-
pean species Colletopterum piscinale (Nilsson, 1823)
(= Anodonla piscinalis). Members of this group are
characterized by a weakly developed wing and beak
sculpturing that approximates umbones of the wes-
tern North American species Anodonta californiensis
Lea, 1852. Also diagnostic of the second group are
ridges that are bent ventrally, especially near the
posterior ridge, and smoothly rounded before the
umbo,

These small members of the Anodontinae were
first mentioned in 1874 by Clessin [in Kuester,
Clessin, 1838-1876], with description of Anodonta
Japonica. Almost 20 years later, Thering [1893] des-
cribed two additional species, A. kobelti and A.
haconensis. Finally, the fourth species of the group
was described by Suzuki [1939] as A. iwakawai,
which was later regarded as ecither synonym of
Sinanodonta woodiana Lea, 1834 [Habe, 1977] or

.

member of the genus Kunashiria Starobogatov in
Zatrawkin, 1983.

Material and methods

The study of the genus Kunashiria was based
on specimens at the Zoological Institute (ZIN) of
the Russian Academy of Sciences, St.-Petersburg,
and material collected in the southern Kurile Island
(Kunashir, Shikotan, Zelionyi, and Iturup) during
the 1994 expedition of the International Kurile
Island Project, a biotic survey and inventory of
Kurile Archipelago funded jointly by the US.
National Science Foundation, the Japan Society
for the Promotion of Science, and the Far East
Branch of the Russian Academy of Sciences.

In examining shell morphology, only specimens
of three or four years old were used, because the
characteristic variation gradually disappears in older
specimens due to allometric growth. Shell charac-
ters examined include convexity of valve, position
and height of umbones, presence and shape of
wing, shell shape, and other features.

Procedural methods follow those established by
Logvinenko and Starobogatov [1971], which pro-
vide a standard way to draw the frontal valve
curvature, and are especially useful in comparing
hetero-dimensional shells with valve shape chan-
ging significantly during growth. However, it is
necessary to point out that this method is ineffective
for damaged valves.

The observation of glochidia was performed on
both living material and induviduals preserved in
74% alcohol. Shell length, shell height and the
length of hook were measured under microscope
using an ocular micrometer. The size of glochidia
is the mean value.

Results

We compared the published illustrations of the
holotypes of Kunashiria japonica |Kuester, Clessin,
1838-1876] and K. haconensis [lhering, 1893],
which were produced in natural size, with speci-
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FIG. 1. Shells of Kunashiria sinanedontoides sp. nov.. A, B, C — holotype; D — juvenile paratype.

PHUC. 1

mens at ZIN in order to check identifications.
Using this method of comparison, we identified
two of the ZIN specimens as K. japonica, one
collected from Bolshoye Chibisanskoye Lake of
Sakhalin Island (collection No. 6; Zatrawkin, Bo-
gatov, 1987, fig. 27b), the other from Hakodate
Prefecture, Hokkaido (collection No. 2). Seven of
the ZIN specimens, all collected from Hakone
Lake, Japan (collection No. 11), were identified
as K. haconensis.

Although the study of this material confirmed
the distinctiveness of the two species, the ZIN
specimens of K. japonica and K. haconensis are
similar in having rather inflated shells and promi-
nent umbones. As the holotype of K. iwakawai also
shares these features [Suzuki, 1939, fig. VI: 2a, b|,
we believe that these three species form a natural
group. We were unable, however, to identify any
of the ZIN specimens as K. iwakawai because
Suzuki’s original description was based on poor
quality specimens with important characters not
readily distinguishable. Furthermore, the illustrati-
ons of large specimens (length, height, and con-

Pakopunel Kunashirvia sinanodontoides sp. nov.:

A, B, C — romotun; B — mapatun, Monogass ocobb,

vexity of the holotype are 106, 59.5, and 45.6 mm,
respectively) that Suzuki used in his description,
were poorly reproduced and printed considerably
smaller than natural size, thus making comparisons
difficult,

Based on these findings, we take the opportunity
to re-describe Kunashiria with regard to two new
species of the genus recently collected from sout-
hern Kurile Islands. These new species differ from
previously described members of the genus in the
shape of shell and weakly developed umbones.
Besides these new species, the presence of K
Japonica and K. haconensis on Kunashir, Zelionyi,
and Tturup was confirmed, and Iturup is identified
as the northernmost limit of Kunashiria within
Kurile Archipelago. All four species were found in
freshwater lakes where they usually inhabit deep
channels with slow flow and silt-covered bottoms,
None have been collected in large volcanic lakes
characterized by a high degree of mineralization.
Neither have any been found on Shikotan Island,
probably because of the absence of stagnant reser-
VOIrS,
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FIG 2 Shells of juvenile Kunashiria, lateral view. A
K. haconensis from Slavnaya River. [turup Island,
B —. K japonica from Luake Aliger, Kunashir Island.

PUC. 2. PakoBuusl Motonwix ocobeit Kunashivia: A —
K. haconensis waz p. CnasHan, o. Mrypyn; B — K
Japonica w3 03. Anurep, o Kyuaump.

Genus Kunashiria
Starobogatov in Zatrawkin, 1983

Type species. Anodonta japonica Clessin, 1874
in Kuester and Clessin, 1838-1876.

Diagnosis. Shell oval, oval-quadrangular or
oval-conic, with weakly developed wing and various
degree of convexity. Length of valve 5-26 c¢cm or
more. Juvenile shells may be oval-triangular, with
conspicuous wing. Beak sculpture usually with rid-
ges, strongly or weakly curved ventrally, smoothly
rounded before umbones and broken near posterior
ridge. Concavity of ridges may be absent in ventral
part or some separate ridges may be more or less
concave. Sometimes ridges wavy or broken in mid-
dle part. Posteriormost point of valve nearly at
middle of shell height or below it.

Kunashiria sinanodontoides Bogatov,
Sayenko et Starobogatov, sp. nov.

(Figs. 1, 3)

Material. Holotype and 13 paratypes from Dob-
roye Lake, Dobroye Nachalo Bay basin, Tturup
Island, Kurile Archipelago (coll. V.V. Bogatov,
August 13, 1994; field number IT-94-EMS-09).

Diagnosis. A species of Kunashiria differing
from all other members of the genus in having a
sinanodontoid oval-triangular shell at juvenile sta-
ges (Fig. 1D); the juveniles of all congeners have
an oval-elongate shell (Fig. 2). The sinanodontoid
shape of K. sinanodontoides is characterized by a

high wing distinctly bent forward. During growth,
inclination of the wing decreases, and the dorsal
margin of the valve becomes parallel to the longi-
tudinal axis of the body. The ratio of distance
between the umbo and the base of nympha to the
convexity of valve of paratypes is 0.71-0.90; um-
bones and the dorsal margin of wings are 0.25-0.30
and 0.54-0.66 of the shell length from the anterior
end of the valve, respectively.

Glochidium of new species is smaller than that
of all other members of the genus (Tables 1, 2).

Table 1. Conchological characteristics of gloc-
hidia of Kunashiria haconensis (in pm).

Kunashir Island Zelionyi

| : Island

i Bezymian- |Lagunnoyve |Kamenskoye
| noye Lake | Lake | Lake
H, height 293.8 287.5 293.8
L, length 2938 287.5 287.5
I, length of hook 93.8 87.5 93.8
HL, length of 227.5 215.6 2156

_hinge line

Table 2. Conchological characteristics of gloc-
hidia of Kunashiria japonica (in pm).

Kunashir lIsland, @ after Antonova,

Aliger lLake Starabogatov,
1988
H, height 281.3 254.4
L, length 275.0 249.3
I, length of hook 938 89.1
HL, length of 206.3 178.1

hinge line

Dimensions of shells (in ¢cm). Holotype: length
9.85, height 5.87, convexity of valve 3.81. Paratypes
(13 specimens): length 12.56, 12.20, 10.10, 9.75,
941, 9.10, 9.08, 9.04, 7.68, 6.23, 5.61, 5.24, 498;
height 6.96, 6.93, 6.20, 5.85, 5.65, 5.34, 5.24, 5.20,
4.70, 4.24, 3.92, 3.78, 3.53; convexity of valve 4.40,
420, 3.37, 3.55, 3.54, 3.38, 3.15, 2.93, 2.68, 1.95,
1:95; 1.62; 1,53.

Dimensions of glochidium (in pm). Length
276.6; height 279.7; length of hook 93.8; length of
hinge line 206.6.

Description. Shell oval, weakly convex, thin-
walled but solid. Anterior margin wide and rounded,
passing into dorsal margin with obtuse angle. Dorsal
margin almost parallel to longitudinal axis of body.
Posterior margin elongated in wide bill. Ventral
margin moderately curved. Umbones almost flat,
weakly corroded, at 0.29 of shell length from
anterior end of valve. Distance between umbo and
base of nympha/convexity of valve ratio 0.77. Beak
sculptured with curved ridges, closest ridges to
umbo double-looped ventrally. Shell with short,
conspicuous wing. Top of wing at 0.65 of shell
length from anterior end of valve. Most projected
point of shell surface opposite to middle of shell
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FIG. 3. Glochidium of Kunashiria sinanodontoides sp. nov.: A — glochidium, lateral view; B — hook, lateral view;

C — hook, frontal view. Scale bar — 350 pm.

PUC. 3. Thoxwumit Kunashiria sinanodontoides sp. nov.: A — obwwmit sun; B — xpiouok, sua cGoky, C — KPIOYOK,

Bua cnepean. Macwrabuas auHedika — 50 pm

height. Periostracum vellowish-brown, with green
hue. Hinge area not developed. Adductor scars
poorly visible. Interior surface of valve blue, with
wide oily spots near umbo. Posteriormost point of
valve lying slighly ventral to middle of shell height.

[Mmarnos. Pakosuna oBwibHas, cnabo BINYKIAf, TOH-
KOCTCHHas, npouHan. [lepenHunit kpait wmpoxwmit, 3a-
KPYIZICHHEI, 4epel TYMoH YTonoK MepexoaMt B CripaAM-
JICHHBIH  CITMHHON  KpaK, KOTOPBLIA [IOYTH NapwiicicH
MPOJIO/ILHON OCH Tela. 3aIHMIA Kpail BRITAHYT B ILHPOKMIA
KoB. bpiomwHoil kpait cnabo eeIrHyTRIEL Makyinku no-
KaThle, CAErKa KOppoaupoBatHble, CABHHYTHL K [IEPEAHTMY
Kpalo pakoBuHbl Ha 0,29 ee mwimHel. OtHoueHuwe pac-
CTOAHHUA MEXIY MAaKYIIKOH M OCHOBaHHEM HHMMbBI K
BRIMYKA0CTH pakobuubl 0,77, MakywedyHas CKyabnTypa
NPEACTAB/ICHA  BLIFHYTBIMK  Banukamu, Onuanexauue K
MAKVILIKe BATMKH ROTHYTHL HA BEHTPAILHOM YUACTKE.
Kpbito Hepbicokoe, xopowio samerhoe. Ero pepunna
JIEXHT OT [EPEUHEIO Kpas PakoBWHB Ha (0,65 ee anuHbL.

Hanbonee puicrynaowas Touka OOKOBOI TMOBEPXHOCTH
CTBOPKH JICKHMT [POTHB CepeldHbl ¢¢ BbicoTel. [lepu-
OCTPAKYM KeJITO-KOPHUHEBLIA € JC/ICHOBATBIM OTTEHKOM.
3amonHas naowaaka He BbipaxeHa. Mycky/ibHble oTIie-
yatku efpa 3samerdul. [lepnamyrp rosybon, B npuma-
KYIHeYHOH 4YacTH ¢ LWMPOKMMM  MAac/siHBIC  TSITHAMH.
Camasl 3a0HA9 TOUKA PaKkoOBMHBLI JIEXHT 4YTh HHUXE Co-
peltiHbl ee BLICOTLL. ]

Distribution. Known only from Daobroye Lake,
[turup Island, Kurile Archipelago.

Etymology. The name sinanodontoides is given
for the shape of the shell of juvenile specimens.

Kunashiria iturupica Bogatov, Sayenko
et Starobogatov, sp. nov.
(Fig. 4)

Material. Holotype and 2 paratypes from Kui-
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FIG. 4. Shell of holotype of Kunashiria itarupica sp

C

nov.. A, C — lateral view; B — anterior view.

PUC 4. Pakosuna ronoruna Kunashirie itwrupica sp. nov.: A, C — pua cboky; B — Bua cnepean.

byshevskoye Lake, Iturup Island, Kurile Archipe-
lago (coll. V.V. Bogatov, August 22, 1994; field
number IT-94-EMS-57); 1 paratype from Sereb-
ryanoye Lake, Kunashir Island, Kurile Archipelago
(coll. V.V. Bogatov, August 1, 1994; field number
KV-94-EMS-12).

Diagnosis. A species of Kunashiria differing
from all other members of the genus in having an
oval-conic shell with umbones projecting forward
and strongly shified to the anterior margin of valve.,
It differs from K. japonica and K. haconensis in
having a more convex shell (Fig. 5). The ratio of
the distance between the umbo and the base of
nympha to the convexity of the valve in paratypes
is 0.76-0.79; umbones and the dorsal margin of
wings are at 0.23-024 and 0.54-0.57 of the shell
length from the anterior end of valve, respectively.
The ventral margin of valve in adults is sometimes
unbent. The ligament of juveniles is closed by
margins of the valves, whereas margins of adult
shells are usually broken off and the ligament is
open.

Glochidia of the new species differ in shape
from those of all other members of the genus; the
H/L ratio is 1.0-1.02 for K. haconensis, 1.02 for
K. japonica, 1.01 for K. sinanodontoides, and 1.1
for glochida of the new species (Tables 1, 2).

Dimensions of shells (in em). Holotype: length
7.12, height 4.10, convexity of valve 2.68. Paratypes
(3 specimens); length 8.60, 7.91, 6.67; height 5.35,
4.75, 3.39; convexity of valve 3.17, 2.91, 2.63.

Dimensions of glochidium (in pm). Length
281.0, height 295.5, length of hook 97.9, length of
hinge line 215.6.

Description. Shell oval, conic, weakly convex,
thin-walled, solid. Anterior margin wide, visibly
unbent in middle area. Dorsal margin short, not
developed anterior to umbones, parallel to longi-
tudinal axis of body behind umbones. Posterior
margin elongated in bill curved dorsally at end.
Ventral margin curved. Umbones sloping, markedly
projecting above shell margin, at 0.24 of shell length
from anterior end of valve. Distance between umbo
and base of nympha/convexity of valve ratio 0.78.
Wing weakly developed. Dorsal margin of wing at
0.56 of shell length from anterior end of valve.
Most projecting point of shell surface at middle of
shell height. Periostracum yellowish-brown, with
green hue. Hinge area short, bent posteriorly. Ad-
ductor scars poorly visible. Interior surface of valve
blue, with pink iridescence and wide oily spots
near umbones. Posteriormost point of valve slightly
ventral to middle of shell height.

[Inarnos. PakoruHa opanbHO-KOHKYECKas!, ciabo Bhl-
NMyknas, ToOHKocTeHHast, npoudas. [lepemaumit kpait wm-
POKMIA, 3aMeTHO ClpaMIeHHLIH B cpenHeit tactH. Crimu-
HOW Kpail KOpPOTKHMH, Mepeil MakYLIKAMH He BbIpaKeH,
30 MAKyLWIKaMy napaviesied [MpojoabHoil ocH tena. 3a-
MHUI Kpal BuITAHYT B KIOB, CIErKo 3aBepHYTbIH B KOH-
UEBOM uacTi BBepX. BprowHoi kpait caabo BBITHYTBIA.
MakylukH nokaTbie, 3aMCTHO OTTSIHYTHl 38 Kpai CTBOPKH,
CABMHYTBI K MEpefHeMy Kpaw pakosuHel Ha 0,24 ee
ML OTHOLIEHME  PACCTOSIHMSA  MEKIY MakYIIKOH u
ocHoBaHWeM HuMdBl K BRNYKIocTH  pakopuubsr 0,78
Kpoiio ciaabo samernoe. Ero pepiumba JexuT oT me-
peaHero Kpas pukosuHbl Ha 0,56 ee mimubl. Haubonee
BhICTYNAIOIWAN  TOYKa OOKOBOH MOBEPXHOCTH CTBOPKM
NEXUT MNPOTHR CcepedMHBl ¢¢  BeicoTel. [leprocTpakym
KENTO-KOPUUHERKIH € 3CNMeHOBATHIM OTTEHKOM. 3aMouHas
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L)
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FIG. 5. Contours of frontal section of valves of Kunashiria

species: A — K. japonica; B — K. haconensis, C
— K. imrupica sp. nov.; D — K sinanodonteides
sp. nov. Scale bar — | em.

PUC 5 Koutyprl $poHTAILHOIO cedeHus cTBopok Ku-
nashiria: A — K. japonica; B — K. haconensis, C
— K. iturupica sp. nov.,, D — K. sinanodontoides
sp. nov. Macuwrrabrias auHeilka — 1 oM.

TUIOLIANKA KOPOTKAsA, HAKJIOHeHa Hazan, MYCKVIbHbIC OT-
neuaTky ensa Buipaxensl. MepaamyTp ronyboit ¢ pososbim
OT/IMBOM, B MPHMAKYIUCHHOH YacTH © IUMPOKHMM Mac-
NAHBIME sTHAMK. Camast 3aIHSISI TOUKA PAKOBHHDBI JIEKHT
HYTh HMKE Cepe/IiHbl e¢ BBICOTHL |

Distribution. Kunashir and Iturup Islands, Ku-
rile Archipelago.

Etymology. The name iturupica is given afier
Iturup Island.
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Bes3yoku pona Kunashiria Starobogatov 10x-
HBIX KypMJILCKUX OCTPOBOB, C ONMHUCAHUEM
JIBYX HOBBIX BH/IOB

B. B. BOI'ATOB*, E. M. CAEHKO#*,

SI. M. CTAPOBOTATOB**

*buoaozo-noweennsiui uncrmumym HBO PAH, 690022 Baa-
dusacmox, np-m 100-remus  Baadusocmoxy, 159

**Joonoeuneckuit  unemumym PAH,  Canxm-IlemepOype,
Muugepcumemcrcan waGepescian, |

Ha ocHoBe netanbHOro cpaBHeHHMA YXKe HMMeBlie-
rocd M BHOBL cOBpaHHOro Ha KXHbLIX Kypunbekux
OCTpOBaxX Marepuasa IpoBeleHa peBuaus poja Ku-
nashiria Starobogatov in Zatrawkin, 1983. Ha Ky-
PHIABCKMX OCTPORAX ObIIM BHISABICHB YeThIpEe BH/IA
Kunashiria: K. japonica (Clessin in Kuester et Cles-
sin, 1874), K. haconensis (lhering, 1893), K si-
nanodontoides sp. nov. u A iturupica sp. nov.
Matwiit Bun — K iwagkawai (Suzuki, 1939) —
oBHapy:eH B KoJUleKUMOHHBIX cBopax ¢ o. Xok-
kaijio u tora Caxanuna. Mrypyn 6su1 onpeaeneH
KaK camas CeBepHas rpanuua wig pojaa Kunashiria
B npeaenax KypIbcKHX OCTPOBOB.




