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Bioerdsion of coastal driftages on the coast of Ishikari Bay, Hokkaido

Akihiko Suzukr*

Abstract

Bioerosion of coastal driftages on the coast of Ishikari Bay, Hokkaido are examined.
Bicerosive driftages collected from two localities are divided into shells, rocks and wood.
Bioerosion of molluscan shells consist of various borings by invertebrates such as gastropod
predation, polychaeta boring, porifera boring, etc. Bioerosion of sedimentary rocks are dominated
by boring-bivalves, and contain polychaeta boring. Bioerosion on driftwood are characterized by .
shipworms. Composition and frequency of bioerosion of coastal. driftages is presumiably attributed
to coastal geomorphology and marine conditions such as bgthymeh’y, substrate and water turbu-
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&M@ R (bioerosion) 1, M/, BELIED,
BEARRS 2 L OEYEMORR, HRWORR - v
vd « K EDOEE, H3VIZERL NP, B
1%, MIRE ¥ B0 T, B, HBREh T {EH
DI LTH3 (Trenhaile 1997 ; Edinger 2001).

LB, HIHRTRATHY, WLl
49 L 2 BAEASAIS TV S (Boekschoten
1966 ; Bromley 1978 ; Stearley and Ekdale
1989), &7z, Zh S ORHBUIINIHBELIOMRY 2 KL
LTWwad, BEOHESRBIEHET 5 HREN
e LTHIEHE L3 (Boekschoten 1967 ; Gibert
et al. 1998 ; §8oK « JEF 2005), & 5iz, &WBA
LR ERERLTEY, BMEbARL L
TREFESHPT VD, EHPENEHA»S bERS
nTw3 (Warme 1975 ; Bromley 1992, 1994),

MFi, RO HABUOBRRBRHBICENT,
ESZFT S L RSB, B ERNL
T &7 (8K 2002, 2003, 2005), = DWERT, H
B CHHEAPAM SO S ROEDRE
RRELL, 220, TINBOBRNAMICESh

’6&%&&0)%&&9»:1%{%’3‘6.

ARBR, AtEEhRBERHERA LR I L,
HEFEBICEHL TWw5, BRBHEOMEE, BlED
WEHR L T2 2P OWE (GRWE, MELUVWE)
&, TOMRCEBRZFTHBEITIohs EHE
1958), AR ER BB ICH - T, AMGHERE» S
TR & THR20mIC D3 2 ETH 3.

SEH, EEDOBPEET> L0, FREBREO
2R THS (Fig 1), BRERE, ERTRSCA
B33, ZOMEOYERE, EIRESIRIEESRN
Mg 2 N EEOWRTH 3. i, —BAIEH
NOF ORI HEET 2 (8K 2002), Hkigh
&, AR s,. Cofbrciz@d L
BELC Y ORENHE S h, FiZdbibd iciEE s
BT BN TH S (855K 2005).

Wit s DL DHTBR I B> T, TTEHIS00m % 1 I
HIREREL, £/ EZUEHY (Fig.2) %
TELILEDERYPL L, BRI L-EHEYE, -
ERLItbE, V—ROEEBRETRBEITo I,
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Fig. 1. Location of the sampling localities on the
coast of Ishikari Bay.
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Fig. 2. Field occurrence of coastal driftages.
A. Bioerosive shell of an oyster, Ishikari beach.
B. Boring pebble by rock-boring bivalve, Morai coast.

8, 200450 52005412 T, A - BRI L
AR EENRTH S,

THEEAEY AR O AT T o = A L ¥ —
BEBOCHIG S 5 720, HOPTHFR %0 U T Shieiliis
BEhE %2 3 A € &1z (Taylor and Wilson 2003), &
D35, MEHAEH~ORTLIZ, EEMERICLS

Not to scale
Fig. 3. Ichnogenera characteristic of hard sub-
strate ichnofacies.

A. Gnathichnus (Echinoid boring), B. Centrichnus
(Anomiid boring), C. Renichnus (Velmetid hor-
ing), D. Rogerella (Cirripedia boring), E. Entobia
(Porifera boring), F., G. Gastrochaenolites
(Bivalvia boring), H., I. Trypanites (Sipunculid
boring), J. Maeandropolydora (Polychaeta boring).

b D TH % (Edinger 2001), Zih s DGFLITETES
i, B, EPloREHcRs - NEY0E
Wi R+ HMOERE (ichnotaxa) THIEK S h
% (Fig.3)., Zh s8R, FAMEERA v=
M, ZEE, WY, 7YYR, arAvEOR
giTfids s (Bromley 1992, 1994), ZEFLik4:
cix, ok 5 aKREF (macroboring) il A
T, MBSV A X OW/NEGEFL (microboring) %
Wk 2 HEPMENDH 203, FRTREDLZ W,
BUF, EBARARERTLIC D LTSRS 5,

KBS ALEIC LD, KE{ 22005
3 (Bromley 1992). 251 i, BEEIEOREMIC
BahlRlRT, HREeMAESREnsk 5,
032 1, WPEEHOPICEWEER TS 0T,
TERBRIC b FHRPEICH ATWL S,

EFF, MEBOFELERBE2RI LTS
(Bromley 1994), Radulichnus 1%, 3 'H #WH @
20-100pm FEEDRERIRT, I HALH B HA
LR ERbDTH S, Gnathichnus 1%,
BEAOBBOWTRE I SN, EEY=ItL5
bDTH 5, Centrichnus 1%, ZHHDF 27
A 4% (Anomiid) W X DS hKERED -
TS TH %, Renichnus i, BEOLH TH4
B (Vermetid) & & 54 SROMNHFHTH 5.
Podichnus &, BSHROBEA T, MEHIC X DB S
hicboTh 3,

Ric#mBHOERR %77 (Bromley 1994),
Trypanites 1%, HEiZFPROGFLE T, ZOMRE

,_2,._.



BREEFHCKV LV EHZOLNATWE, BKRiZH>
7Y 7RELAEEE B S h A RN R EHILA TS
5. —F, URBic L RO ERET I,
Conchotrema & &L i¥h, FEHFRL34DTH 3,
Caulostrepsis ¥, U FEX—FROBPIALCHHETY
Sh, ZERCHEREINLODOTH 3, £7, Macan-
dropolydora 1} Caulostrepsis Wil 243, L 3
B2 Ay P77 ROALLED, ThbEE
BicL3bDTH S, Rogerella i, U3 {RD/NE
DLIABT, PAKISVYRITLBbDTH S,
Entobia it, EHOAOLEESE b HO>BHELEET,
PAEERDYIC L VBREALLOTH S, Gas
trochaenolites 1%, > bW 37 5 A AROPATRS
n3, FFAETHKRBEI L > TEREALLD
T, 2O LMECE L, ‘
ThS DEBIRIZSTER O LT T 5 11
LD, BENEDCERBOELCHAGH Y,
HRBORBG D THB L 3n3 (Bromley
and Asgaard 1993), 7z & 2 X, Gnathichnus %
Radulichnus ¥, BXAFOHEME &5, FHHRIZ b

A B RTINS NAHOBRIC S h o EMa R

Gustrochaenolites i3, WWHEOMBBME 25, —H,
Entobia 12, BV NV TRIEOREZREL LW
B, BT & - THRGCREBEHET 2 RWiEHL
55,

& R

FERBRROBIMA D S FRE U BN 2 RN
LR, e oS0 EYBasBd shi, o
RKROFHYNL, ZOHRHcL-T, HEED, &
HRUARMIZRS &3 (Table 1),

HEo&YBER T, ARMESHORAESEY
@ shl, ThsERFEOHRLS 220%
A 7eaiens (GEEA 2000),

BI1DOIA 73, HRZHEBOLILERT LD
(Figs. 4-1~7) Td 3, Zhigs~H1 &
(Naticidae) DHBIC L 2B AKTH 3 (BB
1994), UV ¥ ¥ & Felaniella usta, H H 3 # 4
Phacosoma  japonicum, & J A ¥ 4 Mercenaria
stimpsoni, X/ A7 Y Y Protothaca euglypta, 74

Table 1, Bioerosion of coastal driftages on the coast of Ishikari Bay.
A: Abundant, C: Common, R: Rare.

Boring biota Ichnotaxa

Host Locality
Ishikari  Morai

Gastropoda (Naticidae) Oichnus paraboloides

Gastropoda (Muricidae) Qichnus simplex

Polychaeta Canlostrepsis isp.

Porifera Entobia isp.

Felaniella usta

Phacosoma japonicum

Mercenaria stimpsoni

Protothaca euglypta

Rudilapes philippinarum

Gomphina melanaegis

Spisula (Pseudocardium) sachalinensis
Mactra chinensis

Megangulus luteus

Nitidotellina hokkaidoensis

Siliqua alta

Mytilus galloprovincialis

Chlamys farreri

Saxidomus purpuratus

Arca boucardi

Mytilus coruscus

Mizuhopeclen yessoensis

Crassosirea gigas C
Mercenaria stimpsoni

Cryplonatica janthostomvides R
Omphalius rusticus

Crassostrea gigas R
Nucslla freycineli

Neptunea arthiritica

RARAXTPPIITCOR
<

RPRATARO

Bivalvia (Pholadidac)

Polychaeta

Gastrochanolites isp.

Caunlastrepsis isp.

A, Svnhnlved;

2 isp.

Sandstone

Mudstone R
Sandstone R
Calcareous nodule

Bivalvie (Teredinidae)

Teredvliles isp.

FloCc >0 a» 0

Driftwood A
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U Ruditapes philippinarum, 2 ¥ = # 4 Gomphina
melanaegis, 7 /3 X 4 Spisula (Pseudocardium)
sachalinensis, /371374 Maclra chinensis, ~<=7
Z A4 Megangulus  lutens, V27 7 4 4 Nitidotel-
lina hokkaidoensis, & 4 3V 4 Siliqua alta 72 ¥
DTRHEICED &R,

FB2my 4T, Wi TS ZMEOS
#1340 (Fig. 4-8) ThdH, Thix727F454¥8
(Murisidae) OffiRIC L 2 RFAETH S (BB
1994), A Z W% A 74 Mytilus galloprovincialis, 7
A=Y F A Chlamys farrveri, 7 F L7 FH 4
Saxidomus purpulatus 5, O E2Z T Tz,

7z, LIS BRI & % v (Figs. 4-9, 10)

Fig. 4, Representative bioerosion in molluscan
shells.

Naticid boring in Phacosoma japonicum (1,2), Mer-
cenaria stimpsoni (3,4), Mactra chinensis (5) and
Spisula sachalinensis (6), Ishikari beach.
Naticid boring in Rudilapes philippinarian (7), Morai
coast,
Muricid boring in Mytilus galloprovincialis (8), Morai
coast.
Polychaeta boring in Arca boucardi (9), Morai coast.
Polychaeta boring in Crassostrea gigas (10), Ishikari coast.
Porifera boring in Crassostrea gigas (11,12), Ne-
plunea arthivitica (13) and Nucella freveineti (14),
Morai coast,

Vb s, bk, FZACAEO Polydora
Bick2bDTHS (48 1994), a0 b7 24
A4 Arca boucardi, 4 74 Mylilus coruscus, &% 7
W A Mizuhopecten yessoensis, < & & Crassostrea
gigas, £/ AN A Mercenaria stimpsoni, 3./ %%
A Cryplonalica janthostomoides, 21 3 % 71 4 » 7
7 Omphalius rusticus 7c iR sz,
EHIHAERMEIY I & 5y (Figs.
4-11~14) B@PH oL, s, Fickray
HAAYEO Cliona R 256D TH B (Sk
1994), = # % Crassostrea gigas, -+ 3 #5 Nucel-
la freycineti, t A 3.°/3RZ Neptunea arthiritica 7z
Lo s, -
RAETTIE, ST HEHBIC X 2 EFE0E
(Figs. 5-1~3) P @ED SR, Zho ik
H#FiAh = AF 4 F (Pholadidae) ka2 bDThH5

Scm

Fig. 5. Representative bioerosion in rocks and
woods.

Mudstone bored by piddocks, Pholadidac (1,2),
Morai coast.
Fine-grained sandstone bored by piddocks,
Pholadidae (3), Morai coast.
Calcareous nodule bored by boring polychacta (4),
Morai coast.
Driftwood bored by shipworms, Teredinidae, Ishikari
beach (5,8) and Morai coast (6,7).
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F, PAESESICE 2EF VB (Fig.5-4) &
BHCED SN, s, BiIZRO Polydora ldiiz
L3bDTHE (55 1994),

Kz DTk, RAMEZHH I & 3 {EFEVLER(Fig.
5-5~8) PEF B S, choik, ZHHE
7% 2458 (Teredinidae) iI2&3HDTH 3
(A7 1994),

& B

(1) GRBVECEBWT, SMRANED SR
e, RBIGR), SGRUAHIZRSY SRS
(Table 1),

RETRAANSHC X 2 9AEMEY T, h
SRERM»EZH>DFL eI ohnd M
2000). H1 DY A FRIHTABC L2 bDT, B

BReHEExL, BETRY D IESRERL, Oick

nus paraboloides & \» 5 EH B FAE s h 3
(Bromley 1981 ; Kabat 1990), # <44 Bov £
¥ 4 Glossaulax didyma* .V ¥ = # 4
Cryplonatica janthostomoides iz k5 b DL H 2 o
o, OIVIE, AHIHAL, ESAH4, X/
AT7Y Y, THY, ag<i4, OxH(, XHW
4, R=YFH4, $YI723H4, *F3SHA L
i, WIRLDE» SHREOL LM (B8 - B
1993) TH 3. ARBHRBEOBREE TR, THAS
CHT LA BOMBABEL LI EERLTY
5.
FELOIATRT 7 XA 4B LB bDT, RS
ZABT, MORROPAER L, Oichnus simplex
eV EEMCFEEE NS (Bromley 1981 ; Kabat
1990), ## X RF Nucella freycineti 4 A 3w
7 7 Ceratostoma inornatum \Z X 26D B2 5
N5, AFYFAHNA, 7AR=VFHA, TFA
THEAAN, COMRERITITWS, BT
12, BWEADT 73 F A BOBAZIMEBED S
ns, ‘ |
¥, PAMSEHOEVEHNEDSh, Zhid
U PBR—FROGPA T, Caulostrepsis isp. 41
$HEBMCFE YT 5 (Bromley and D'Alessandro

1983), AV AEID Polydora ik 26D TH2 5,

ARV TRHA, A4, KIFHA, wHF,
EIRHA, VIR HA, avI AT 45 Il
Sohk, GRBREORBE T, $ERDWHSS
LgfAMfRbh S,

Ak I L LRETIRINA OB R o h 2 4R

510, GAMRAIYIC L 2GR oh
o, THEFEOAMNEREE b >8R GAT,
Entobia isp. & V> 5 EHFIC Y4 5 (Bromley and
D’'Alessandro 1984), €~ a v # 4 2 8D Cliona
BICE2bDTH2S., wHE, FFIHF, bR
LYRIRLREDShi:, ANBREOBIET
3, FRCHNT 2RI ORANEL LI L ER
LTwa,

Riz, BHTRBPABEBEIC & 5 OB
CEDHosh:, BECPWECRATII AR E
A48 (Pholadidae) D-#HRIcL2bDTH 3
(08 - a8 2003), chiz7 o R aROBPAER
L, Gastrochanolites isp. L > > &EMMic B L T 3
3%, PFHEER LT ZHH OB & - TRl
BvaH3 (Kelly and Bromley 1984). kgt
TIE, HEAHA, =X WA R YRBcL-T, *
DOHRAPOBBITRBBD Shike,

P, BECRPAESEHC L 3HEVEH
(Bromley, 1992, 1994) »#sHoshr-, Zhid,
Caulostrepsis isp. v > £ TH 2 (Bromley
and D’Alessandro 1984), —7j, FHIKERIERCIzL
At EHIC & 5EEVEF (Bromley 1992, 1994) 25
Boshi:, ChEEHELR Y P 7—2ROY A
5% Y, Maeandropolydora ? isp. & V> 5 &R
%42 (Bromley and D'Alessandro 1984). k¥
BT, STt 2 2 EROERLRILEHGE
Hohsd,

=%, AHTRB|AR KR & 2HEVEHREH
BoHohik, ThoiR77+744v8cksb0T,
KMEBE 2T I D F2—TRD Teredolites
ispt VI EHMICH YT 5 (Bromley et al
1984),

(2) RicHEMTOLEDBREDOKHHIC OV TRN
T3, 28, KHicownTit, XehfiRizash
BhoeDT, Bt AL EHICHE L,

TFrgRis, HARKNLRDRTHI 0o, WY
ELTRBeOHARRMECASH S (80K 2003),
UL, BEHOEHIZ, BOLPAEREZRGE, /I8
Y4 XOREBERBRE AT EIPoh 2088 x
VB, IOk, HEIRAMAOLEDR A H I
Hohadah, HHENRLLELOBRLTHTCH-
7z,

RAB~0&EMBRCEET 2 &, 7 ~H A B0
BEBERMCH WD Shlz, hiigsicy »
FHARLY I HABEHER LT B L 2
RLTBY, REEO_KRBTHZ V144 /¢
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A4 B EBHBOERENRER>TWS, 20
& 3 RIEREORFED &, WIHE TOMA - KA
R T 5 Z L ATRE & 4 3 (Bishop 1975 ; Kabat
1990).

$7z, 2HFPHEBOE AR ZEHOMEM
BYMIDBRFAERIT Iz b DMH, ZRITFHRHT ¢
CHEBMPICEONG T LR, ThoDELBHT
ELTHAIHENATWAEZ L E2RLTW2 (Boeks-
choten 1966 ; Warme 1975).

—H, BREREBDICTME T, BRGANREHR
35, IOk, BEME LT, ARPHAICMA,
SROEBEHHEICASh S (8K 2005).

27, AB~OEMBRTIE, S=H1Hcmz,
77 ¥ H A BOMBEIED S ht, ThidiBigs
WRCZBOFF I B NERLTVS Z & LBE
LTEY, ZHROLAGHFATARIF LY %
HABEBHAOHR LA > T3, ZhbHEIER
TOHR-HRNFEERRBT 26 TH3 (Bishop
1975 ; Kabat 1990). :

¥, HFOHRABTL LOEWHBY SEHD
ERHDORFLEZIT - b DN, ZHLTEEM
FTHBRYIDICHO AL Z L, HABPTEL
TBACHBAINTWEZ L2 RLTW2 (Boeks-
choten 1966 ; Warme 1975). SR¥ES TRRMAIC
BRIEHL, BEOHBRYMNZI LW LicEL
£,

BRCHONIEYBRACEE TS L, SHLP
AnSHEBH oIS, 7, BEPAM_KAET
H3, IHIREMRCIEATLA P HTI B
ERLTOBRZLRERLTWS, HREGHTH,
WRE PHHARMSBHL TBY, SROMY
BHEHAS H, Th o BHBRREORA CREH
BT kick3, £k, AKEEARL DY, chic
B LUELESERCEBHDORA LRI bOn
B3, 0L R, S, BREBRTOEDES
DELWHBEBET S L1TL 3 (Gibertet al.
1998 : $8K - JEME 2005),

ZD XD ZEVBAOR X, ROBRIGE L AT
BEWIHBREHOBONREVENLS, 35
R CORE « BH - Ak L OB RER
BEVBATOLRMRENTHIOTHS S,

B BB EILHIZHLY, HFHARAKCBL

TEH IR ol LR AR AL D Fh
IR, BEAMKCHILBEL LT3, £, AFF
Ik AFPRARSB LA (KAHRC (R

A S17540440) AL,
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