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Abstract

The specimen MFM16000 (Fig. 1, MFM: Mizunami Fossil Museum), the block containing at
least twenty-eight individuals of Crenomytilus grayanus (Dunker, 1853) was collected from the

Crenomytilus-bearing lens of the lower Miocene Akeyo Formation at the construction site of the

Mizunami-Kita Junior High School, Toki-cho, Mizunami City, Japan. The three-dimensional

mode of occurrence of the present specimen was reconstructed by using photogrammetric

technique. The reconstructed 3D polygon enabled us to determine at least three colonies of C.

grayanus in the specimen based on their byssus orientations. Additionally, the present paper

introduces the method of applying the technique of photogrammetry to obtain a better

understanding of the occurrence of fossils.
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Crenomytilus grayanus (Dunker, 1853) (T A #'1) 73,
GIPOBELIZIRETSE L7z (% - 5=l 2018).
EHLEADL L ZEADBRPDLTNICTNTVE LD
D, MEAEHCHORHH LIRETH ), BUEMEISE
BEIRZRLTWDEEZZONTWDS (L - %M, 2018).
¥R C. grayanus 23 HIZHHE L7 IRE TR S N7 HEA
MFM16000 (MFM : 5 1l {b A 890 i 0 DU % 7~ 3 W 7
(21E, B 50 cm, #E35 cm OFEEIC 22 KO EFIREL 6
Ao RED K E T TS (Fig. 1.1). 4 A4 HD
ALARMEZIILDETHL L OMIE, —RIICHETER SR

HRCHE L TR Z IR L CTANT L 2 A6 (BlziE
Beesley et al., 1998; Tsuchiya, 2002), A # A FAB T
WIREECHEIMT 2 A 0% L 3HHE L7z Th S 9 K At
AFEHOBE LIERT 2. 728 218 o 7 5 2 4 Jg (b
Witk it 0 % 16 Ma) 25 PEM T % Mytilus furanuiensis
Uozumi and Akamatsu, 1988 (75 X4 4 7 4) &, Hiba
WHERE RS HAMRERTERL, HMLABERO RIC
EEBARZIEE L TV EEZ N TS (K - [HIE,
1992). F 7z, WEEEIRT M SISO 5 5H Eih o C.
grayanus BHEMNT 2 EHEIEE SO HILABEEETH D
(Shibata, 1978; Kurihara and Ohta, 2018 72 &), B X
UHESF OEERAZ NS &2 S RO EIREEZ 5N .
L2Lads, RHZICL) THAL»SEHN L C.
grayanus \IEFRORETL ¥ RIEE L, HAEMICHEK
ML Tz X ) REIRZRT2S, TR G aHE
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R HIRMEDFAE L TR 472 5w, F/2, <40
AR ERTHY, REOERENP LV RWVIREL S, C.
grayanus B IEIR 72 & OFEE 2 TRIFEHEEH X,
ZOBMREBICER SN L ZE T, HbETROB
HRBHD Do ZRERY Cld v, BB T T
oA A FASHE (e tt © % 20 Ma) 2 HEEH L
72 Mytilus tichanovitchi Makiyama, 1934 (F% /7 4 v
FANA) 1L, EFEESHERETICL Y ARICEELTE
0, LHBG»OER L C. grayanus E W72 & 5 IR
ERLTWAD, FEIZH (2005) 1 R EROR
BIEL T2 00, HRET QBRI 4R L 72JHKIZD
WTIEBRTW 2,

Fig. 1. Crenomytilus grayanus (Dunker, 1853). I, normal
photographic data of MFM16000, upper view; 2, 3D
polygon data of MFM16000. Arrows indicate position
and direction of each photograph in Fig. 2. All scale
bars represent 5.0 cm.

1. Crenomytilus grayanus (Dunker, 1853) (V' 1 %1 ).
1, MFM16000 ® 1752 & @@ #5 © 2, MFM16000
D 3DKRY) Ty F—F. KENIZENEN Fig. 2 DW{RIZ
B9 5. A7 —)Vid 5.0 cm.

HARZIR L7 L9 2, BRLZZIRETH I ZOER
A A% et % 72 D IIE A AR OISR 2 BT L b
X7 6 2 0As, BHEORBRERCKMROMEE LT & O = KIT
Y 72 IRFE I3 A MFM 16000 D20 & Blg2 L7272 Tldb
v, HbET, LHOMEE LR SWEHNYHNE 5 1 #E
TOFMAEBIZHNIIT) 2 EMNTET, C. grayanus DFEHEIR

AR - 72F  OBARIE MFM16000 DADIRRUZE & F -
7o, BEARBDP BT, EARZBIEL MR o BiZ
W R TH o7z, L7zdso T, BEAROHIE R EWHn 2
Tk - BRIREOEITCIEE T 20 E R 53, CT A
Fx O LX) BIEBSEN LT E AV 2 LEND S 205, FRIL
L7z BEARIEHE 50 cm, #35 cm OKEITH Y, ¥4 AL
B ZZ IR T,

AR, 7F M T AN = &) BT S O EE S
WD KR D ZR T AMESEDE AN o TB Y, AW
1A D REIRDFEERR LT D ZRICTBIROBUFIZB VT,
EW OG5 THHH I NIHED TW5 (Falingham, 2012
HE) 7+ MNTTAN =) —FHWIFETIEICT AF ¥
YOEHITHRYONEBEBRET LI LI TE VOO0,
BoNEE2 2Ry 7 P TEETAZ LD (1) B
REWIES 5L R FHIC—HTH KA BHEEOH %=
WILMIZHBITE S, (2) AETHVS L)% CT A% ¥
TR A ZAIIZEE L WEEAR R, SRR D B G
ZFRTVERTOHHITETH D, Loz fbsd 5.
KimTlx, 7+ b7 X MU —%FHL, C. grayanus D
WL AT -7, 74 M7 2 M) —% BAL DR O fFHT
WCIFH L3 Ro TTH Y, ZRITHER % fFAT L 72 #5 48,
BAWIERD C. grayanus DNVAKK 5 2 HICT 5 2 & W
T& 72, KTl MFM16000 1 C. grayanus ® =KL
B RBRLELEHIZTH 7T A N) - - 5
FHEZOWTHRAT 5.

Fik

AR CIATR G & A AL MFM16000 (Fig. 1.1) T3 1),
PEH R AR ORI LCE (2018) B L UYL - SRl (2018)
ThE3NTWwS, BEETOGHERE (%, 2018 @ Fig.
7G) A5, AWFETIE Fig 1L1IRT W% L e Lz, AT
X, DT oF%E i B & OGO ARG 21T - 72,

¥4, MFM16000 % 5D FICEE L TRHEICAr — V&
&, ZTV=UNy 7OEFRTTIVIIVIESN AT (DMC-
FZ300, Panasonic Co.) ZHWTAEZ TS LA SEAR
Lo B B EE 286 B L, FRLTHERICTH2H
200 M L7, |y L2BHE, 74 879X —H
V7 b7 =7 (Photoscan Standard Edition, Agisoft LLC)
124 YR —=1PL, MFM16000 ® i & FHiZNENIZDn
T £ MR o k% % 417 - 72 (Fig. 1.2, Fig. 2,
Appendix 1).

FAPICHEE LT 5 B BRO ZRITH % 5045 2 75T 5
12iE, HAROREARD 3D KY T RERL, RREICELLT
WBIEARIZ/ Y T Vi CEARG DS THE O MR R,
A BT 2 ik ER Az L2 Lesss, MFM16000 %
SIHAROBEARZ GEET 52 LN TER V. 22T, AT
GHTHY, poMEMPSEBRLZFENRY A X0
Crenomytilus grayanus (BEARFE 5 MFM16002: ZH - A1l
2018 ® Pl 2, fig. 2) 122V THEHEHE % TV, Photoscan
RO CEAOVAMEEEIT > 72 7B, RHEAEEARIZON
T, EROBIEDS S M OHRBWETDH - 72720, #%



Fig. 2. 3D color polygon data of MFM 16000. All scale bars
represent 5.0 cm.
B 2. MFM16000 ® 3D % 7 —H 1 I Yl A% —)V1d 5.0 cm.

HEAIRGE SN TV DL ARRO M 140 Biffe L7z, Ao R
) I UEIZDWTIE, C. grayanus DAL FEREDOIIRITK X
TEVIE W ENS, B LAHRORY T % =Rk
REfTY 7 F 7 =7 (Voxelcon 2014, Quint Co.) % HWTK
i &M% 2 EPE AR L, 1 EERS ORI IREFR L
(Fig. 3). Zhbi, K727 AF v %2025 723DK) I
v THY, 3D PDF IZHEHT Z & T Adobe PDF L CT=%kt
BN RIEBIZ AT 2 A T& % (Fig 1.2, Fig. 2, Fig. 3).
Lo cE sz MFM16000 @ 3D R I 1%, L
METHZAIHELZDDOTHY, Z0T I TRELT
D C. grayanus DVARGAEZBIETHI LI TE RV, £
2T, oz 3D AR T (MFM16000 @ L, TIHB
L HARDOREAR) & ZWITTIERNTY 7 M7 =7 (Voxelcon
2014) ETHEL, AAHICHEKELTW5 C. grayanus @
SRS (BBESEARTEDNINZ, EOREREE LT
WaH) OFBERAA. T3, MFM16000 @ Lifi & T
DIDKR)ITI VDA r—NVEEbE, V7727 L THIK
Eiio7z. WIS, AARMIC—EMHPELT S C. grayanus
ZNENOREMBIZONT, HBARDEA MFM16002 2> 515 5
N7eR) TU%, ME, @R, iR SEsIE) &) IHE
LaRbERAEbE TSz, RPEEZHVLZEIZXY
EAHICRRDOKERG A L7z C. grayanus D554 & TR
THIENTEXD.
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ZRAROMBE DT S N7z 3D K1) T (Appendix 2) #,
Adobe PDF Tz L T &AM ADILEARTE 2 = UWoTi 28l
27z BARKNE D S OB CTHW L 2R A0S b, M
B RFRTED TS S 0 R BRI A2 S SOFF%
fH5. L7 (Fig. 1.2). K T%, (1) Witz BICERE,
(2) 94 bEAY FI U 7ICRE, (3) FREEEREMNE
AFA ML= a3 VIZHRE, (4) B CThWEERB XS
AEIEFR, LB T-72 £/, BELLHNE Fig
AITRT. ATAFDH B, B LICHETAHEICONT
1, A A FHEAROIERRA S M7 LR AR D LR D B v
FRICHE L, BHEWICEE LD - THIREEL 2 L2305
N CT\w5% (Tsuchiya and Nishihira, 1985; Beesley et al.,
1998 72 &). L72955 T, R T OBIEH S MR KA
ORI & #H: LT 2 35 3R R L2525 LT
EEZOLNDBD, WELTHTRIEDD B EH5 2 HET
mL7: (Figs. 5,6). %3, Fig. 5 & Fig. 6 DEMIZENZ
NOF 7 HEEE LS, BUSAE L v 2 AR
IHLTWw2.

Fig. 3. Single specimen of Crenomytilus grayanus
(MFM16002) used for reconstructing 3D distribution
of individuals in the colony (MFM16000). I, normal
photographic data of MFM16002; 2, 3D polygon data of
MFM16002.

[ 3. MFM 16000 O &A1 =R IT5 A DI TCITAEH L7z
Crenomytilus grayanus ® BAKFE AR, 1, MFM16002
WHIRR 2, MFM16002 ® 3D K1) T,

R S

T4 MTITAMN) =L THRLN/Z3D KR T E2HW
T Crenomytilus grayanus GIEEO A 2 BIGE LI L 2 5,
FIY 2 BIZECTH T Z N2 WD =R TTI 72 534 DBIZEIC
BWThH, BRI 10 L% £ B SR R S e
WIEDBHLNIC R o7z, BRKRIZOWTEBIZ LR,
MFM16000 O H gt~ O N SEET 5243 A-K © 11
ko9 5 4 ik (B, C, D, F) 3EIM I L CTH 40° B
Tyu->TEY, Hid—EThs (Fig. 5.2). /2, hbd
4 R IR O — s E NZE N OMAKE THVIZHE L 72K
ETHb (Figs. 5, 6.3-6.5). Hb¥T, AL EDMEHW
F—ETiEeWw2s, BAPH S L Ebh s lmo—E#2 B, C,
D, Fe#EHELTWwD (Figs. 5, 6.3-6.5). H OEHKO KIS
X C EEFELTWAED (Figs. 5.1, 5.2, 5.5), FKii LOFILET
IEKEBIAY Chlamys iwamurensis Itoigawa, 1955 (4 7 A5
=UF) IWEELTWS (Fig. 1.1). F & KOHEET L5
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Fig. 6.1 Fig. 5.4
& )

Fig. 6.3

Fig. 6.4

Fig. 5.3
"4

Fig. 4. Observation direction of the present specimen. Arrows indicate position and direction of each photograph in Figs. 5 and
6. 1, upper view; 2, lower view; 3, right lateral view; 4, left lateral view. The red lines indicate bedding plane. All scale bars

represent 5.0 cm.

X 4. BEARZBIZEL2HN. ZRZERTH» S22 LK% Fig. 5 & Fig. 6 2R3, 1, Eifi; 2 T3 AW 4 A8

ARBUEEHE 2789, A7 —)ViE 5.0 cm.

3 D—EBTH % (Figs. 5.1, 6.4). MFM16000 A4l D1
K (L-S) 9 H M-P D 4 HEITIEH A—ETHY,
O —WAEHE L T\w5b (Figs. 5.1, 6.1, 6.2, 6.5). T 7z,
Q—S O 3 RIS AT WSS, R OREFEAT S 128
L7-RETHDY, Q & RIEFERVUEET H20ATHS (Figs.
5.4, 6.1, 6.2, 64,65). —J, LM, Pt QiEfFELTw
L0, BET LM EROATH S (Figs. 6.1,6.5).

ES
wl

AAAFNE, RARBOOD 2 W% A R R 1258
I LAVAEERIR, Moo gL, oS
HeR, Hh e &2 R BICH ) AN T8y FIROBE %
i $ % (Tsuchiya and Nishihara, 1985; Tsuchiya, 2002 7
). ZOIREEIX Lutaenko and Levenets (2015) 29713 & 9
R BB L CHRAN TV BEEDSL L, PN - Mg
(1992) ART LI ICHARZIER L7 F AR 256D
H 5. MFM16000 IZHENBEAD ) E A-F, M-P, R &
S» 3 -oDEMIL, BEHROBRET I E . ZhlSo
ROV TIE, EHT2L00BBREHELTBELY,
RTHZELI-EEZONL, BHROBEIIOWT, KTl
FHLWKGEIE L2 was, Fig. 5 & Fig. 6 O TR s
U CHMaL®EL LMk, SRS EmEmEL
BHo T LMK, BEHEOLGU Lo fKE BEEL Tw b

ARIZOWTIIRAZHELTHAE LD > TW TR D 5
bOELTH#mT A BIIBWTIHEEEL T A4 VA H
i, BROKNMEIHZ 00, ERZFNOMEIIEREE L
T8y FIRORARZ BT % (Tsuchiya and Nishihara,
1985). ZhHORHATIE, AR LOMNETINER LR %
5bD0EHBAEREL TS L) IR L, MFM16000 O H
R E P ERE R T o0 EENS (Fig. 7). Lo
T, MFM16000 251547 < &b 3 DDgEFITHKZ
L7 IREZ RS T EE 2615 (Fig. 7). HbET,
Septifer agiensis Itoigawa, 1955 X Chlamys iwamurensis 7z
EDRFAEYE HE DS C. grayanus ODFEHRELEB 5 HREW L,
Crepidula jimboana Yokoyama, 1931 % 7 ¥V KRH A% C.
grayanus DiRFNATHE L CHEMT 2IREN S (LR,
2018; ¥PF), 2018), Tsuchiya and Nishihara (1985) A%~
L7z “Mytilus island” O X 9 REARDI T A 7 A4 HHEHPIZ
BB SN Tz EZ HN5.

PRS- RIS (1992) 13, BALA ORERD & HEREAH R Bk
LA L TWa. 151, HAbA2SHERZ & CTHEM
L7z¥isy, FGRI3EIRICEEL, — B0 H DT 2 LR
MU LaLaas, LHRBEG» LN C. grayanus
OB FF IR E A P HA M R R S e v (Figs. 5, 6).
L 724> T, MFM16000 H'® C. grayanus (34 7% { & bk
B ETERY DS FMEANT N F 1R S ik, R
THELZZRETERWEEZ BN,
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Fig. 5. Reconstruction of 3D distribution of Crenomytilus grayanus in MFM16000. Red lines show the outline of the matrix.
Yellow shaded areas show attaching parts of each specimens. All scale bars represent 5.0 cm.
5. MFM 16000 NI BT 2 ZEEARD ZWITH A O T R EADOIIEZ R T, Sk, SEAPERT 2 H0E2RT. A5 —

ViE 5.0 cm.

THEBRYH» HEW L7 C. grayanus DF IOV T,
ZOFE I ETE DS, 4 4 FIE, AHEDAMT D RA
RMHELZEIAE L THREZIER T2 EPA6NTYS
(#)5, 1984; Tsuchiya, 2002; FEJE )7, 2010 72 &), M-
W (2010) &, RACERZ IR L TR L7z A 7 A Fias
R 23 U, ARSI IR D 4 7 A4 Bk
WA L7 SRMEOIREZ MR L ORR LT 5 2 L 2R
L Tw5b. F72, Tsuchiya (2002) A A A FANHHEEE % 5
BICLTAHBEICH AT 2012\ LTwD. ZORETIE,
BHEDN O A A SN T HHIC X o THEEROIREZ -
ZE WL, REMZERINALTV. 2oL RiffiEL

FH L UBRDMRAE ST C. grayanus OEHIZHOH
AR TR 5N, Lutaenko and Levenets (2015) @ Fig.
7G % Fig. 8G DEIRIE, Ao Figs. 5-7 T LRI R
TV, IRl 2BE 3L, LHBY» 5%
W L7 C. grayanus (3AM % EHEER SR L, 22D
B RS & LTS 2wk ECRARZ L,
ZORMNEWE & S ITHERE B R S RS E 2 o
5. HDHWVIE, WEEEE & DITATEICAE L TAERBL TV
EO—EANEIR % & OBETEMED? SHEN, WEEIC & o THE
ROWRELZHMRFE L2 F TR REL, HRGICERShC
ER L WREEDS D 5.
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Fig. 6. Reconstruction of 3D distribution of Crenomytilus grayanus in MFM16000. Red lines show the outline of the matrix.
Yellow shaded areas show attaching parts of each specimens. All scale bars represent 5.0 cm.

B4 6. MFM16000 PNFBIZ 351F 5 KAEARD =R OFH. RIS EADOIVEZ RS, HEIE, FEAPEE T L0 2RT. 27—

Vi 5.0 cm.

74 F7FA M) —ORES & A

74 87T AN —ZARMEITEH LR, oA
LTCWRHEKOHHIITELRVD DD, —HIBETE5H
BROERHRIIBIT 5 ZRIEM Lo HMOHBATE 72, Zhd
T, BMbHoMBREL BT 2356103, WA - G (1992)

DL BRI BN DT TH o728, G%RIE 3D R T

YEMMULAZRITMNRBISEEZT) JLICX), LML
MR E R T s LEbNs. 3DARY T LD IO
W, FUVINVIATERH LD, L—F—ZXF v X
0 b ZANZHEROVARGEENTESL (L—F—AF ¥ V&Y

WZIGE D 110 UFOfliRs) Lo flbEsdh b, 7, B
TR DR 7 IRRE T & FRIUR IR OBHE A 47D 31K
DL BHWBEIRBOBLEZ1TH) T LATE L. KR TlA
7o WARDREARZFIH L CRESRE L 728 T & w7855
2, CTAF ¥ VIEETELVWDHDOD, HAPIZBIT HHEAR
DIPTSR ZRICH A O F B L R,

—77, Wi X9 RIMERELE BT 515 H, 5 AR
{5 % RS 9 2 VRS R HUREE AR 2 LD A L R OREAR Y £ X
WCEDEBLEENLETH L. NS DIERIIEMETITED
%<, $-FHEOBBRICINME2ET 5. T2, A0 7 Y —
SV ZORBICEA SN, BEICHE L TWw A EEIZOWT



69

Fig. 7. Reconstrubted 3D distribution of Crenomytilus grayanus individuals within the block of MFM16000. The presumed
colonies of C. grayanus are outlined in yellow. The possible distributions of byssus connecting the individuals with each
other in the colony were shown in red striped areas. Blue areas show the matrix. Scale bars represent 5.0 cm.

7. MFM16000 H® Crenomytilus grayanus #AKOFH, #E@OMIL, 2 IND C grayanus BEOVEZ /RS, Kk, &
VISR EH LAWEAE L o 2RO H k2 RS, Fid, sA%2Rd. A7 —Wid, 5.0cm

BHBEAT) CEIETER. HDET, WHO=RITH AR
oA % R VSRR DO BIBEA DL E TH 5.
TEEMBEOBMES 2 EORED D D0, G HRITH O
Bl 2 REEAR, RROBEI L - TELH S 20 12HEE
TEAEAOHEBLRR 2 BT 5 —D0OFEL LT+ MY
FAMY—IZEHTE S, HbET, KR TER LR
IV EGIIRERRIR T o ZRIRDOER &L % B 2 &3 HIRE
Ihs.

B

M OSEWE GG HERD 1213EA MFM16000 $RELOES
I hwieiwe, THETEETH A0 - SHbei

BT HILFAERD T 2 I BITORBIHEEE K> TV
o2, BB RFERFRERE AR oM SEEAIC
AT LTS w7272 72, Michael T. Coutu
(R ISR KRB L Twiz72wrz, Er R
fEOFHFEIREI L, FRE AR L TW2E, HbET
A TAFHOBMBIZOWTHLERZMEE W72 LB
THKE AN L CWiz7iniz, Busiba i as oHd s
Kz, BRZEEGL T2 R RIEICYE S .

U b 2 1L BILR L LIPS §

51 HISCHR

LEMiAr. 2018, FiiRAL AR ObE IR TR BI CRigt S h



70

7 T En IR e R o> R . B R AL T B AT SR
44, F§R)5  1-11.

WA - SRMB)INET. 2018, AL A S i i T 2535
W CE@WM L2 E O Crenomytilus (24 7 4) %
EEEA S L7z LA, SR iU i SRt Je ity
44, FE5 - 13-24.

Beesley, P.L., G. J. B. Ross, and A. Wells. 1998. Mollusca:
the Southern synthesis, Fauna of Australia 5: 563 p.
CSIRO Publishing (Melbourne).

Dunker, W von. 1853. Neue Mytilaceen. Zeitschrift fir
Malakozoologie 19: 82-92.

Falkingham, P. L. 2012. Acquisition of high resolution
three-dimensional models using free, open-source,
photogrammetric software. Palaeontologica Electronica
15(1): 1T, 15 p.

MEIEFEEL - E PR, 2010, @B AEMEEE Zo0 RO
B BT OF & Bl 20(4): 315-319.

Ttoigawa, J. 1955. Molluscan fauna from the Mizunami
Group in the Iwamura Basin. Memoirs of the College of
Science, Kyoto University, Series B 22: 127-143.

PRI . 1984, EAMREHMHAEOI FU AT L1220 T,
37 HERFSE 5(1): 55.

SEATA - i EREEH - ANEIREDUER. 2005, FEIEG IO W
TAHE»SEM L 72Aba 4 7 A4 B M H Mytilus
tichanovitchi Makiyama — & OG- - I &%
FIEIROTHGE —. HBHERE 111: 498-507.

Kurihara, Y., and K. Ohta. 2018. The identity of the large
“Mytilus” (Mollusca: Bivalvia: Mytilidae) from the lower
Miocene Iwamura Group, central Japan, Bulletin of the
Mizunami Fossil Museum 44: 51-58.

Lutaenko, K. A., and 1. R. Levenets. 2015. Observation on
seaweed attachment to bivalve shells in Peter the
Great Bay (East Sea) and their taphonomic
implications. Korean Journal of Malacology 31(3): 221—
232.

Makiyama, J. 1934. Asagaian molluscs of Yotukura and
Matchgar. Memoirs of the College of Science, Kyoto
Imperial University, Series B 10: 121-167.

BPASEL—. 2018. Fig iRt iAot 1 i T B 0 i IR
PR 2 S RE N L7k 7 ¥y REL B b g
WHEde 44, J55% - 25-30.

Shibata, H. 1978. Molluscan paleoecology of the Miocene
First Setouchi Series in the eastern part of the Setouchi

geologic province, Japan. Bulletin of the Mizunami
Fossil Museum 5: 23-110.

Tsuchiya, M. 2002. Faunal structures associated with
patches of mussels on East Asian coasts. Helgoland
Marine Research 56: 31-36.

Tsuchiya, M., and M. Nishihira. 1985. Islands of Mytilus
edulis as a habitat for small intertidal animals: effect of
island size on community structure. Marine Ecology
Progress Series 25: 71-81.

Tsuchiya, M., and M. Nishihira. 1986. Islands of Mytilus
edulis as a habitat for small intertidal animals: effect of
Mpytilus age structure on the species composition of the
associated fauna and community organization. Marine
Ecology Progress Series 31: 171-178.

WA R — - ISR —. 1992, H s i Wl W) oo ek H AR &
T O R AR — g 7 7 X A Eefle L
T—. HWEZMESS 98: 1129-1144.

Uozumi, I., and M. Akamatsu. 1988. Notes on the four
diagnostic Miocene mytilids of Hokkaido, north Japan.
In: Grant-Mackie, J.A., Masuda, K., Mori, K. and
Ogasawara, K. (eds.), Profeccer Tamio Kotaka
Commemorative Volume on Molluscan Paleontology,
Saito Ho-on Kai, Special Publication 2: 325-338, Sendai.

Yokoyama, M. 1931. Neogene Shells from Karafto and the
Hokkaido. Journal of the Faculty of Science, Imperial
University of Tokyo Section II, Geology, Mineralogy,
Geography, Seismology 3: 185-196.

20174E 10 A 30 0 JsfE~z 3L

Appendix 1

3D polygon of MFM 16000 (3D PDF).

URL: http://www.city.mizunami.lg.jp/docs/2018011300017/
ik 1

MFM16000 ® 3D &) > (3D PDF CTREEHHE).

URL: http://www.city.mizunami.lg.jp/docs/2018011300017/

Appendix 2

3D distribution data of Crenomytilus grayanus (3D PDF).
URL: http://www.city.mizunami.lg.jp/docs/2018011300017/
f§% 2

IV HA D=L A (3D PDF CTHEEE).

URL: http://www.city.mizunami.lg.jp/docs/2018011300017/



