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The relationship between functional shell morphology and nature of
the bored substratum in the family Pholadidae (Bivalvia)
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Abstract. Shell external sculpture of pholadid bivalves was examined for understanding their functional
morphology and evolutionary history. It can be classified into the rasp, grater, rake, and spike types by its function.
Shell external sculpture other than these four sculpture types is grouped as the "Angel Wing" type (Cyrtopleura
type) because of resemblance of shell outline and arrangement of ridges where concentric ribs and radial ribs
cross. The bored substratum by pholadids can be classified into volcanic rock, consolidated sedimentary rock,
semiconsolidated sedimentary rock and unconsolidated sediment, based on kind of rocks and degree of consolidation
of sediments. Shell length, height, outline, area of external sculpture and length from shell anterior margin to
umbo were measured as parameters that were available in both fossil and living species.

As a result, the following relationships are recognized among the shell size, the shell shape and the hardness
of the bored substratum :

1. In pholadids boring into hard substratum, the shell tends to be robust and small oval in outline, and shell
external sculpture becomes to be the dense rasp type on the anterior of shell.

2. In pholadids boring into soft substratum, the shell tends to be large, and the shell sculpture extends to nearly
posterior-umbonal margin of shell. Two types of shell external sculpture are observed in these bivalves. One is
the "Angel Wing" type; the pholadids with this sculpture type bore into soft substratum and their shells are
elliptical in outline. The other is the spike type ; the pholadids with this sculpture type burrow into the unconsolidated
sediment and their shells are thin and rectangular in outline.

To review the history of adaptive radiation of the Pholadidae, the fossil pholadids were examined on the
basis of correlation between the shell external sculpture and the bored substratum recognized in living species.
The result suggests that pholadids with the shell external sculpture of the rasp type appeared as wood-boring
bivalves and they have adapted to various lives in hard substratum since Cretaceous. Finally, the pholadids with
shell external sculpture of the "Angel Wing" type and the spike type appeared in the Neogene and they have
adapted to the soft substratum.
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NV, BARLESOREICHEIS LR L L THAREE
Th5. ez, BNEEICERILT S 2 A TOBRAIT
TRUVIRT, BAPIE SN DRHERENK S EFRRENE
VNECTET, B DS 72 O IR T & B ARTRZERI D8R X 41,
ZAZNBERICETFEDO =R N F—D% L ZEH S 2T
BB, TORER, BEEEITEL, B X<
7Y, BIERITEWEE A X REHIRT D2 0E
HELTHETHI LTS, M, OEPWEZICEEIL
T8 A TOREINEY Y HART, HEOWIITLD
HIFIDD Iy, R 13 < R0k A RITRk & <72
5. Lol, BRBHESNIZVBESNIZY T 5HRMS
B RDLOT, MEELILRICL, BREERY, £h
A DETHROBREA LS TWD, £z, FILAEEE
1EEAEHEEL TR O P WIRE CIRERAIREITI XA 7D
BRANIANA 7R T, EEFERPER LT, ol
AL L COBESRAMICE 2> TS, T7hbh, WE
DI ST X » TEZIT BHFIB2ND T, YA ABKEL
Y R EEENICEL LD B 2 L THEDOGR 2L,
WERORLL DIERE AR AR & W N TIL AT & & 21
BV ILDOEENZRcT X 5B L, FARLEE
't Tna,

DEATHABRIKRAEIZDONT

HARDY 2275 A (Barnea japonica) 2%, %R
HDERE > v MEITE R &2 S A DEERAHE ST
V% (Masuda and Takezawa, 1961). L2~L, BlED T
2 Ji4A (Barnea japonica) DHILEEZXTDHZ LT
EFTHONTRLT, 2L bER L HREICAERL T
WELEWIHEL ZNETRINTWRW, E£T2, Zifaea
BT IR S RO N OFRLZNE 7 L 2 - A (Barnea
Japonica) = X <l iEREE (K& 8, POE L TRNIC
AR TERWRKLSEVWKERE) ZRHOTHEDP ZFEEE
95, —FEIIRICEER OLE THEILEIEEITS Zirfaea
crispata T, b 9 —FRITEITHIRIE TEIEAIE 21T 5 7 A
U B9 IE75 (Zirfaea pilsbryi) Té 5. Turner (1954) (T
L2L, ZOTHETIIMENEIEEICHL e (E
HD D%, IPTEDINE, Mk DE%IBERISEWNICHEL
Bl ) ZRELTVWLOIRMLT, BEZLVE
BAEIRICHIG L Teakgpig (< b AWV, Wi ORAER
PHEWICHELE S, MENROZZ L) 2#EL Tna,
UEDSZEEZD L, VIZTHA (Barnea japonica)
D LD IR AL TIROBIAN e Fg o= T A F—HHITD
b EEO WY (BEHERYS) THRIAEEEIT> T
s, WER O & SLITATESL T 2 KD RO WEE (G
RS OHEREA - IVUEIS) ~JERL, & Dife Tzl OB
AL S, BAEIZBWTESHEILER 21T E A EHEEL,
ROVRJE TN AETE 25 L 5 0o T2 e tlim h oL v g
AT THDLEEZLND.

=T A AR OBRETRE & 2L IEE OBk

BREAMEORAICLHILREEHEOERE

ek, =FHABOHETIT T=F 44 BTlEfho =4
B L RO B O BHEATER) 2 17V R O s W B ITZR L5
DTMANEICHEEL, 2ok, FEECR > TRZOH
PRI 24T VWAL T2 RSB L 72
(Nair and Ansell, 1968 ; Hoagland and Turner, 1981 ; Seilacher,
1985) L EZ2 M TE7z., LA L, Kennedy (1974, 1993)
2 Kelly (1988) PIEBLL oL sidkid, HEAHA TR
X AR (Martesiinae) O AT 2 Tk b, =F T A
HfiF} (Pholadinae) A HA3H AL HALABEL T2 2
EERRELTWD, £7z, Tto (1999) 1X, =4 H A (Barnea
manilensis inornata) DEEFLE EOZRAEXOEITHES
WO Hh T, T=F T A B TIEE#HmAs L T5H
EOBAIC X > THRILES 21T 5 BT A H A T FFHEF
(Martesiinae) D AL HDEICHEBLL, ED%, WEKRE A E
LK 2L &2 B oI k- THILES 2179
=2 Ji A R} (Pholadinae) P M HMBHIE L) L\WHE
ZEABRLTWD, 2D X S 2= A A Bro>hi e o
BIZH LT, BRSERER D 5 D VTR ERE & LG DR
RO ED DETEE R I, AWFIETERA U 7RI
DSBRATERROK 5 ZfEH L THFR TENT 5 =41
Blofb A 2B LE Lz, =4 A B A o8ER
LA RESDE TS OHBEZE D 28 DB REZIFE
DHERGTLICEET 2RO V) OFEHGESRZBRRZIERE
DRI > THEEL, BT AEICK S TE 5RHD
RRIEELE LD (K1), 46, EEHETLZL
DTEREREZMES, b L ITFEHMEOCAEAR DRI EE
LPEH L 7o g O S AR OBIFRITFAETE ORIV EE & 22 LIS
DERIC—E LT, %7, kz@BL Tiiskz B L 1
HREICONWTIE, BUAEROZRERE & 2L E DRIk 4 Kifk
AL OBRIEREC R A T RE DO, BAba 0B, 1k
FaEH L o B 0B 72 & ORE#A B RARICHEIL,
JBOBRAERRD K 53 & 1T - T2,

ZORED =FTARTIHENEELREHIL Z &
DTEDLY R VIROBLAN 2R > HENRRE L L <, 1bAa
FEER b MDA L A T X0 W2 LGRS, VA
VAR OFRELA &> i Bicida A REIC I3 2 B LSt
iz, AR, Bt o lctho BEICHILT 5 B0
FETS (1% 2, 3). ZhoamalioREIcE1T5
TR EARICEILIEE L R B EYONE (KR - v
TEH - ) CRESNORETENT20T, FLE
DFFER OB L A LEOBEREESEHE T2 2 &
BESHTHD, SRIONIT CIIERRBEICELTH=4H
AR THBICOWTRRAEROX S 21T, LaL,
SHWIBAMED=F 1 LB (Pholadacea) D¥ R UKD
WA RO TR ZEEBSE L Thd L, ThbEEA
ZBIFIF % (Parapholas J&, Penitella |72 Y) 5% A4 7 LK
MEHID 2 A7 (Martesia J&, Teredinidae 72 L) D (T
XH352LTES, WHELOYRAVRE L TOEARNA
ARG LW 2 2R B HI D HsEOmE @ L T
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11. =FHTAB0E (HE) OFRATERE L EEHENR, =4 A B oK e (HE) O LITEE L E AR 2

DT =8 %&b LITER LTz,

WD A3, W ORNCITZAT 2 EE O ICE D 7o
OB RIENWDHFETH I L 2R TE 5, HAakE
ZH| D & A T DY R VAROFLZANIE A ORLF DOHIF %2 B
BELTNDEDT, BADOHIITKESEREL, REMHM
k<, BREZNIORER D SWEEEEKRT S (K1),
FRCRIL T, KMZHEIZ % A T DY 2 VAROZRFLANTA
M OEMEEZBI Y 3 7e DIC D IR D T THERL S 41, 2Tl
puvy (K12). £7e, =3 ABOERZFAEKASLK
ML T D 720T O Martesia J&72 £ O A BITH~T, [
UAMEZEALZAT S ¥ 7 A A HF (Xylophagainae) X7 F
7 A LRt (Teredinidae) DA B T, #FOEKIEA (H/
L 138 09~1.2), #EAEGOBEK, AMEZEFLICHE L 2i%
BROTARZ L e FEROHRE, BRELUEASTWARMEL
ORI 2 72 IREREE O EOARMEZEAIC XLV #
LB R 55 7217 T/ <, Hoagland and Turner
(1981) =° kelly (1988) 12k 5L, ZhbDfEIXHIY
HU7ZARBZERICERL, #xERICATEL, HkT
LTENTEDL., AMUSNOARKIE (o= - Hi) I
FIT DY R VAROBEA 2 F> K E TIER D L5 725k
OFEPAOND. T T T D Jouannetia FEJED

KBIE, o= AR RIS TEAFIZICEL <
MFLTEY H /L 3 13, EHLEROFKIC X
LA OBIMEITERIR), BB TABICORKE IFEH
BRARER AR L, BNERICET - %A 345 5 5 ik
EExTns (K12)., AXxT7 Ve E0HZICHFLT
%A (Uspidopholas J&, Parapholas J&, Penitella J&7%
E) i, FROEAEEICEATIMICIET, B8/
b BREDFEEN 1~2cm) 5. £, yraLARBC
AT D = AT A B M EH OBWANIEFEBERNIE E A
ERONT, —ESEMER A L 7P ny 5L 24T © B
PEL R EI TS (Smith, 1969 ; Morton, 1985, 1986)
D, FERAERBIIAITH D,

DULEDREZREZ T4 T A BOBSRH KT S &,
=4 B A B A 2 TIX Kennedy (1974) X Kelly (1988)
THEIEINLATES Tto (1999) D=4 H 1 F K H
DA A DO TRBSNIEY, RONCAMZLETT
SBPHBILELEEZOND, 2L T, ZOHFRLYRY
ROBWLAREEFOBMHELIL, AHFHABYILIEICR -
TS LR, KIE, P aSHmE Vo TeZkER
HE~EGL TWo e, WEE~ZEILATRER Y R VRS
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Teredo navalis (Teredininae)

AIBIRR R
HETS

Jouannetia cumingii
(Jouannetiinae)

K12, FHALSOREIZEAT DY R VAR OFLL & Fe-Of.

D sMU, FRIEAFR DN 2R

Fu R & o TR RE S A AR BT IR L 72 1%,
SHIT, MOPWEE CEER OHRTS, REREOIE)
KRB EAG LIRS LI LDTE LYY A
Bl AL 7R E O LWL RE & AT A o
TRMBPHBLL, =4 A B HAOARBRRELZIRTTnho
T2 e EZBLND . BHTERS PN L 72 N A B,
ANA 7 WR T & OFELATEREI LI H =R A > THIR
LictEABND.

%’I

3

WX AELELDDICHIY, HHTBRERESHER N
B AR ICE R E LS A THW . Et,
KRFFEEITHCHID, WRRFRAVFEDEE O GHESR
IMELICIIER ICHE R RIS 2THE, OB S - HEIC
L THEE A2 > TWiz 2\, THEEST o i fg o B
i L, BRCKER G O SYGR—E L, =
SERHAEAE O F R L, IR AR o SR K
K, S5 AR B AR O HBMHERK, 85 IRLHEYiEO
FEE-RICITEROHEICEL THEEZF > T2y
o, 4l BRSFEREE AT R R - HhER AR L A Y P
WAL 7 V— T OERRICTIEF ICE R RS 2 TEEX, Uk
OEL, BEICHL THEE A>T\t i@
RICFEADOEHIZEH L THELZF > TV X, ERo
I, FIERLETORE LS 7Y v ZICBL T, JEFIC
BRE L HHETHN, £, BARFEICIHHE
CIEFICAERBRIBRICE > TERARESEET L Z LN
TE7Z, MR- 4 I Z g EREY LTOHEY
JELSEILBR L BT E T,

Jouannetia cumingii ® 1-[1%
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8 1. B &AT - T OIS & BRAIAE. JIGE 24T - T A IS CHRAE L 7o AR L LA - TEMRERTI O BEA IS 4017 T Y

2 LT, P THEREROIAT SN TW WS DX THAEDEETH D . EA - AR DFEAR I SN TIZ T LD pEH

L 72 GEHIFRD 72N DITHEE L TV ),

BAiE T L7 fE Bk
PHOLADINAE : =74 1 @&} REE LRE BEAEE  E EHER  wE Ak
Barnea : —AHAR
Barnea (Anchomasa ) manilensis 2 TR PR R
B gatat 5 g 14 VASE'S TR B
2 23 TFR AR HRUES SRt
1 I3 THR ERIR P BARAEE
2 PFESEN IPRRIR R BARARER
4 aEEN R BRI BARARE
3 TR R B H PR
10 237K PERR B F @R
16 ITR HRAFRAV RISV
Barnea (Anchomasa ) manilensis inornata 3 Ea=PZN FEE KRG
oA HA mn Fosik BTNE tRsE
1 Foiik AR &E
17 Faiik AR WMESEAR
22 =27 BER  #Ee
2 AR BEMR WB
14 Ao BMIR FR
7 EsD27S BMR WHS
83 =2 mKLE |2
8 E=P2N FRR KEB FERitt
2 FO R FRE & FeHittt BY @
5 Ao FHER BR BARAEE
1 AR FER ®IR FRRIL PRGYIE
3 AR FRER RAER ALBER FRIRI PR GYIE
8 AR WENR AR FHRR PR EGHIE
20 Aok HBRR ERE E P EYR
4 EAsP2 WENR BE E I #F R
4 E=D2 1HRE E @R
5 Ed=P2N wnoR E S E e
18 A0 AR REAFHRAMA MR
4 A0SR BRI SR
Barnea (Barnea ) sp. 3 YNYHAE RBINR BRIt KRE
Barnea (Umitakea ) japonica : X845 54 1 RNRA 2K BHIR FPIR Bttt BEBBESIER
1 ALK HEB B AFHREA
2 RNRA 0K HEEE FRIRI P RIGYIE
1 AL % BBR HFH E 2SR
9 ANA UK HEB E PR
3 AN K HEE 45T B AR GYE
3 N1 2R S5 AR B GME
2 AN 0K BHIR St E/EBRBEANR  BAREGES
Zirfaea : —AHAEE+R
Zirfaea subcostricta : —AHAE KF 1 FOdk FHRR N
2 Ao FER RE
1 =2 wENR EBsR
3 =2 AR R
1 A0k HBRIR WA
1 Aok BMR W%
3 AR ML @D
3 AR FER Kk FEHitt
1 AQR FRIE A TRttt BY O
2 Aok FRR ARE FRIRI PRIGYIE
5 Aok WENR A E IR F @R
5 =27 _ENR R E @R
2 FRAR 1R E 2B MEE
4 AOAR e B P EeE
6 FOsdk RERFHRAMRIGME
7 Aok I IR AR FREMERNER RAEHLAIGYE
Zirfaea sp. 3 A1k RIR RiAEHH KEE
MARTESINAE : BEAHAE R+ER
Parapholas : EEHAB
Parapholas quadrizonata : €E€HA 12 YRURK MFLE BB
3 YAV _ENR R E @R
7 R UL WENR L E I F R
2 FRUK HHEE B P e
4 YRURK (e EIHFIEME
3 YRUR RIGR |1 EHF @R
1 FARURK fo{REIER 2157 B RSB SWE
Parapholas minoensis 2 YRUIK 53128 ARt HREERERANEE HETLASHE
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fH 1(>3%)
Peniteffa : hEXAHARE
Penitella chisimana : FL X HEAHA 1 FRURK X EEZ E B2
2 YUK JuimE  ad B @R
2 PRUK dtiEiE R [l
3 YRUK FBIS ot =] BOA L L)
Penitella gabbi 2 TRUIK FERE R
10 YRUK #z)E tByE
9 YUK ABINR MESELR
22 L UL BER A
4 YRURK #BER ObhE
5 YRUR 2mE —e
3 YUK FEER KRB BARAEREE
1 PRUK FRR] BR BARAEE
2 YRUK FEE KEH FRIZIPRGWIE
1 YRURK FHRB hRGYIE
2 YRURK JtimE IR FRIQI PRGWE
28 YRAVIK FER $7 FRIRI PR EME
3 YRUK WENR TS EEP YR
3 YRURK BIR FER s E R YR
2 YRUR wEE TH E R @R
2 YUK BIER AT B @R
14 YRUK [l
2 YRUK itEiE ¥R EEP YR
1 YRURK BRE A REAFHREMRIRYE
1 YRURK WS AT Bi5THE A B GME
15 YUK BT BE 15T B A BWE
Penitella kamakurensis : HEAHA 27 YRYIK 208 IEHH
47 YRYUK MILE B
1 YRUR 2me —e BAFAER
3 YUK BEIR RES BARAEREE
1 YUK WENR AR FRIRIT PR EME
6 YRUK WENR N EEP YR
4 YRURK WENR L [Ealr iy Lk
9 YRURK 1ERz E I @R
2 YUK s B @R
9 PRUK RRAFHRAWRIGWE
2 YRURK WENR WAR L1BT B R IEmeE
3 YRUR wmENR EF A5 B A S GYE
1 YAUK BMR MB B8 E AR EME
1 YUK BHIR B 2157 B AR EME
1 YRUK FIR S8 B15TH B R S
2 YRURK BT B R BWE
Penitella_sp. TRUR 3 R Hi HRENERDER AT ISNE
SEE
PHOLADINAE : —A 1A &}
Barnea : —AHARE
Barnea (Anchomasa ) similis 3 IRTHR Za-U-5UK BAFREES
RAYZAHA 23T —a-Y—-5vF Rt Y-V RAETBE BAFREEE
Barnea (Barnea ) candida 1 YNYAAE 4 FYRX BAFREER
c -0y FHA 2 UNGHAB RARA Y 8 AFTREA
2 YNNG H AR BAFREES
3 VNS HAE REAFHRAWMRIGME
Barnea (Umitakea ) dilatata 5 RIS K FERUIAREYE
(HADVIIIY 3 AR B S R
Cyrtopleura : T/ UYNYE
Cyrtopleura (Schobinopholas ) costata 3 YUNGHAR BARBESR
LTV YNY A 2 YN HAR FRIQI PRGWE
1 YNYAAE FAYHAERE 7AVSH E I FEEE
1 YNYHAR HRAFHR AR RS
1 YNYHAR L15T B R iFmE
Pholas : EhUZFHAR
Pholas (Monothyra } orientalis 3 VNG S AR BAFRGES
CRAYR I IYNYHA 1 YNYHAR FRIEITHREME
9 YNYHAR E R YR
3 UNGHAR AV RRVT HURVIVE BiET B KR BYE
2 YNYHAE A RRET RUINRUTHE Bi8TH B RS @WE
Pholas (Pholas ) dactylus : Eh)=AKHA 2 AR HEAFREH IR
Zirfaea : ZAHAEF+RE
Zirfaea crispata 2 IXTHK REAFRERRAYE
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=FHARoRE (HiE) OB
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JEHe
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ZFE

PEHVEAY G 7 A B A RHIER ) .

FLEHE DRLR

=F A RO B OBRRLAFRE D K 5y & AR,
ZEFLAVE X B Suter, 1917; #8 Gardner,1943; #8Stephenson, 1952; 8 Turner, 1954; FRI[F], 1955; &I, 1969; ¥ Masuda and Takezawa, 1961; &[7],
1968; PHE M - F3)5, 1969; S&HIM, 1971; B8 Ttoigawa, 1963; B Morton, 1971; &[], 1986; & Kennedy, 1974; SEfAl, 1993; A4k - #2H, 1976;

RS Hoagland and Turner, 1981; $& Wong, 1982; & Okamoto and Habe, 1987; 8 Kelly, 1988; BF Bew and Maxwell, 1990; f&KEF - §h, 1997; &
Abbott and Carter, 1997 DICHR & B2 b LIT/ERLL 2.
REAIRE  &EE B (EE) BEE ERER FILEH (BhA) BILEE (Zoftt)  $ErHEE LA
R UE'S Pholadinae Clavipholas BBRRERY (20)
Nipponopholas St BENEE (Kk#1) (19)
Martesiinae Aspidopholas wRFtH, ST BEMHE, H1 Bk, #3 (6),(13),(18)
Diplothyra SEFH B (K#?) (5),(6)
Formosulus LS (6)
Goniochasma B BT %A At (6), (20)
Heteropholas sy (6)
Lignopholas St A (5), (6}
Martesia Martesia ARie?, PaSR~THH ARES A (FS2Fv0) (2),(5),(6),(12),(13), (20)
Martesia Paramartesia  hitH r# (6), (14)
Martesia Particoma BRIL?, Pa2SR~THM *# (B (2), (5), (6), (14), (18), (20)
Opertochasma P aSRENE~ *# (3), (6, (14), (20)
Parapholas BERfe I~ e XRE, BEMEEL, WEHES, Bt ARk (5),(6), (11), (14), (16), (20), (21), (22)
Penitella T~ SR RILE, BEHMEE, KEMES B (5),(6),(8),(9), 10), (14)
Ramsetia SE:TRRe R 0] (6), (20)
Teredina B EA A~ R it Rl A# (6),(20)
Turnus JasRPE~AER A (6), (14), (20)
Xylophomya SE:35] A (6), (20)
Jouannetiinae  Jouannetia Jouannetia B AR~ Fe it KHEENE, ARES ¥d (5, (6), (11),(13), (14), (20)
Jouannetia Pholadopsis Sk 50 3L R BREMEE ¥oa (5), (6), (14), (20)
Nettastomella ST~ ST REHIRE (5),(6), (14), (15)
Scyphomya SE=4E~SeRntH (6)
FOdk Pholadinae Barnea Anchomasa B AT ~ S it EEHE A (3), (4), (8), (14), (15), (17), (20}, (21)
Cyrtopleura Cyrtopleura SeEfit REMRE (4),(6)
Pholas Pholas Rt~ ST I REENE (4),(6)
Zirfaea i~ TR RHERE (RH41) (2),(4), (1)
Martesiinae Chaceia Rt~ SERT BEWEE, Ht (5), (6), (14), (15)
Eutylus P aiy Wik (6)
Pholadidea Pholadidea SR~ SR RHEERE, WE (KR#1) (1), (5, (6), (1), (21)
Pholadidea Hatasia FegftH Wi (k#) (1), (5), (6), (14)
IITHR Pholadinae Barnea Anchomasa BT~ ST REMRE (21),(23)
Barnea Umitakea SR BRIRE IV E (7)
Zirfaea Rt~ SER it iR (4),(6), (14)
ZRA V4, Pholadinae Barnea Umitakea B~ STRT T Wik (6)
Zirfaea R~ e Wik, it (4),(6), 14)
YNHFH AR Pholadinae Barnea Barnea ARt~ SER BRHEMRE (4), (6)
Cyrtopleuta Scobinopholas st~ Fe#itt Wi (2),(4), (6), (14)
Pholas Monothyra SEHitH Wik (6)
Pholas Thovana R~ SER 22 (4),(6), (14)
Talona SER (6)
Zirlona g (1), (6)
3. FIATAHERIE 77 A AR OFEAIRE L EHER, 7 4 AR L 7
7 A LURORLATFRE L pEH AR, ZEFLIE X B Turner, 1955 ; #817], 1969 ; $8Kennedy, 1974 ;

$EKelly, 1988 DLk L B4 b L ITfER L 72,

BEANSAT B 2} BFE FILEE (BR) FARE (Zoft) Hwissd L3
YRR Pholadidae  Xylophagainae B EfTi% H~ se#itt A#t, -7 (1),(2),(3),(4)
FRUIK Teredinidae  Bankiinae BEESET 1t ~ ST KA 2)

Teredininae BRI~ SEHH it (2)

Zachsiinae SR BEOMTE (2)

Kuphinae daEitt 2, T MR At ? 2)




