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2 - ARZLA - BOR O, HIVEAREZBEDTHST, WHh - H
‘G5 E OO HERE IS 7 O ARG HERHRREZ & > THENTWR 2 WD B,
Ao Hicid Makiyama chitanii (MAKIYAMA) ZZ&ICHTIED, ERs.
AL - R EZZRICEATV S, TNHICDWTIEBREO/NARIEISE A 35
KU Z MR NIC 350 % [F— i (ZJEEHEIC 351 2 558 1D, fRE
&> TS, ZERERVIFCREN TV S,
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1. 1.7 SplLiliass

ARNIEEENE, NAEOR EHH 53 e U THlE & I ER LIz Lo bn
%, OWLLIEEL 0 ZEEETCO—HOKUEREE L TRALEEDT, &
IEEOEHDZDOEAEZ L TOB Y TUEE EMTATN S, HEK Ficid
FHEICE ST, ARZILE - ARGEZINIGLE, TOEPORIEEICHTTRLT
H5,

TOXIEFOREA I, B/ NAKIEHU N O ICRBIC B 72 5 S RIS
5 MHBLEIRN N TH %o T ORBIIC BV TIEAEO P Zilia el aw Ladgl
GHEOBIKAMEA B L UCBEOAERBEN 5D, CoMIT/NAFE ESOMEEAB XU
BEES e, HUEOERERS & RFKA, EEIRIE LA EKRRERKRE RVRILE
HOBKAEED 572> T 5%,

C DKIMEHIE N TR BN OO &, HEREORM LIS LTV 5,
FEMARE CCEREMEZ U EZE LRV, BIE - AWBRECHHT 554
SIROZIFEIF O KRAZE L, R0 I bd 5 WIdEIEL T35,

A2 LA SRR EISE & SR OSSR EZRINFREIIC s L, e B0 T
HEER > RN S,

HKBRERGEDOE DD S5 5, WRKIROFMAOTE T, AEO FRIS R A RS
Z% LU CUNAEOR EEICRA L LTHDNT, FHRIEBLICHEENSED, HiE
DRHEHREDE>TVS, WEIHIROEHZ & B KA~ KO OMIR LA T,
B S 3RS &1F S AEOEMZ, KA, i~ O LIKEYZE & > TH]
FLIZEDTHY, BUIIMBEABKL FTHED, MCE 1 m kST eEdH s,

W & U A EOAIEZ I LG RGO 3~ 5 mm o P4 35 72 BEE I 7 45 3 i
FHERERIE A B A A 22 iE T %,

BEgh C RHEA - A - ARG - TG - SRR

FEGEHEEAICEL, 1.0~2.0mm, KHZ3.0mmEL LT, R4S E
L, ~MRICHEBELZLONZVN, PRICERODAG ZZRICZTED
WL BRDEND, ARBHENZITENTVL 2LV HEEGED
BB, B0MMBEETHEETHS, ANABRAEKRBEZVL rEEZ 2
L, 20~30mm7T, ¥@MmlaicEL, fa~REOZEMEZRT,
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—i#E A Y A MME LT 0B, A AR 0 LR O 1.0 mm L
TOHEDTHD, BHIZIEFEFEALERV, Kkl 1.0ommEL FOMIRD
LEDTH 5B,

ik HIROREA - KIROAKEDEIDPEOHBMANKEL, ThbOM%E
TIVAYEAEEBIEYEN D O T, AR IR A R SRR O M2
RLTW5,

EORIRTRICAH T2 EDIBAEOARLHED, KAG~HABOMRTSE T,

> ARG Z E > T3

DAL e - RHEA - KR
A 20MMEEETOWEBLZEDOTHKEZHTTWVS, BEARES
BOMMETCODEDTIKEEABRVLHREAIKKET %, 012 F@&HED
BICBENTVEY, KOG CARTENTEY, EHROEE 1.0
MM FOEDTH %,

R CATAET, AERMEERL, PROBHT - RERBIUTRTEZ AR,
I ER s AT AL TV,

B2 KITE R LS O 2 SIRIC B W CONAE REOME H S LA
BRKA & O HEHRICHENTZBROENEERE LTRDENS, TOHEOIGRA
H BRI NI S FF I £1F S 1 U E O THON TV S, SEIER KGO AR
ICKIEORHEGBERZ S > BICHUT 28D TH %,

HEE RIRA - A - EEi G - SR A
ﬂﬁﬁﬁ¢&ﬁﬁkﬁbQW%Mmm@é@ﬁ%mﬁ,k%@%@u2~
5mm T, —RICHHFRMEZRTEONL L, BT ERD M
HYHELGENTVEEDORH S, AGRIEHEDEZLHWVA 1.0mm 2L
TTHBETH D, B RO IRICHEEEE N TV B I AR~
WIFEIRT 3.0mmEETH O, BERICIH > T 2 XINITREHEILLTWVWD T
ENBH B, EMEOGEEBEOICEBELTREDELS, LommBEEOR
HIRZR L, 2 XMWk AE, REBHEIEZELTWVWS,

ik T AR B E R L, Ko TIRAS AELMBE L E> TV 5,
MEGTO—WE, ﬁ@ﬁ%@iahauﬁﬁbf TR AT - b B 1 S I
ZboTHO, oMoz EfLz e lbns 1.0 mmEE OB
@ﬁﬁ%@%ﬁ%ﬁﬁkﬂtbfw%o

ZEEE > EBIA M LTV, REKAKIENTRIEAR - S8R EEET
HEMICH L, BIKAESEEE T 55HEZXS L TRIRLTWAD, T OKIE
NTREMEREFELTED, DI TORTEIEBRBETHZDT—HE LI, ZEDE
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TR, KILTRD 4 DICnBEN, ThbBIRE - RIS DA
KA L L LTHDNSE DI, 1D ANGEFEEG B OZLE, 2) 58
WAz, 3) MmO LS, BRUEHE - ARk E OB ASKRETEK
THEDIC, 4 HEGERIEOZILEDNH D, LML INDIE, HITHEEN TR
fELTEY, HADREMFZ L OHMEMEIISHTRVOT, MEK T EHEIC
EBXD BT TEVE,

ZIED S B LIz b O, INAE O FEBOEUE Qi g, & le—ifid i
JED THMOPRAED FAICH > Tnd, —#Tld, &b BHE - B)IEHHTIC B
T, DS ADS/NAEZY > TR > FEFICEE > TV EHIcHsns LT
A2NB B, L LENSREE LTI FOEEIE LA LMD Z MLzt
DT, Teb ZRARZNEMIEEERINO PR Z OIE NI I W CHERUE & [ Ul S )E
(B, Makiyama chitanii (MAKIYAMA) R ERZBICHEATWVNS) ZHATE
D, TSI EEHIFEEHBICE > TEDNTVS, Do ehb, AEOMLIESNIE
INIFIE DI 103 2 W 3SR R T8 & FIRFCBin & N, SBE OHERHIRT 2@ U
T, TOMEMOI i ZHRLE LTiThbNcbDERITEND, /INAEZ L S
Lt El, BBUTRIOHROXITEIHCLZEDTHA S,

1) A BRI R 22 LS IS - S RTER L, K e S SGReEZE
INFHHBES KT ERINO FHRICHT L, WERS X CRIKARSZERL TV,
BOEH R~ R L, MEAS KOO OBE&E LRI BT LTV 5,

PEsh L RHRAG - MdEkiG - SRR - APIA
MEARRHKEAKCEL, 30mmBEXTOREETOHE LV LYHE
ZR9 5, HTEEAE 05mMMBEEDOYHEZW LMIET, HENEICHE
FNTWV3, KA 3.0mmBELTOHERW LYEEBEIRT, &
WO LE S ERETENTO S, ARG 3.0mmBEEORMRIKRT, &L
AEE ST HNY A Mo L THifA L REEKIE L DEBRICED>TED
EFOLOTIENCZONKICHEEA AN K> TVET ENDH 5B,

R AT AEMEEMMZ R L, SRROREA - RROS@ G - R A -
IS K CDBEDOAZ AN B, HAMICILRZRD LT, BEAD
5N,

2) WE A2 S A RN A 3\ TR O RS e e R S I T
LTWa, AdROEE TN KUORE A Z &,
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B RHEG - A0 (TR - EEkE
BEAREKEAKKEL, KHEOELDOEZH0mmAKTHEH, £
3.0mmLUFT, i ThHhd, HEMEOIHEKRZRZL LOMMEEZEDOE O
ThHb,

F Ao A B RERASERL, PEBOAT APICEHROREN & ik o B
Bif - Sk Z B, ZTOEMR > HRICOTENEZRIMEA - G
NEEZRUMRESEDDVDETENTV S, 2 KNI RA H/NEL D FLER
DT, PEBIEL TV S,

3) WA AR O LIS T o EEIA ML, SR ORI TIEARMEE - K
Wi ERM L, R - IR - S ARG I LTS, BE - RIEO
>R U TZIUAZ R L TV A TIIBLICBERN SR> TWVWEH, ZOWEE
BHICERIKAEAD BIR>TW05, £5HINOFEM, FRIHSEI TR B E ISR A
BEaEMSEoTWV5,

TREDR A B & R 1~ IR L D IR EL B AS YHIC 30 em LU N DA Z 2 { L L DT
H5H, AMORKEZIRZARHNTHD, FRCIFEISICRETRAMZ ST, AMIEZ
DOMBEIC T 2 AR EFED, AENUEDED, BA - Zils - AL LAk
EORENNEEDEEG T END S, FIKAMESIEUIXUIEZDORE & - ORIK
BV UNKUBRIKE ZE ATV E D, TNLICK> TEENRENEZ END
D, RS Z £ NI U KRE R WAEFHDOZMN T, HEMEZHS 5 XKL > Ty
2o

IBETRIZLICZ OS> EERRMI R ENRT S D, BIKABSEOENMTHRENT
WAERICHIBGNSMRD T, —HOBEROEEIZ 1I0m ZEAS L%, 5~6m
DEDMNEZNE S THO, LR UIRRHIREFEZ/RL, KRHCTHIREEZ RS,

IRETRD 2 WIEARTRNKNEEZ 72T Z21E OE-EE, WX bos>Bixs, §hbb
S DZ N E D, Dians D, GEOGHNREZEETED, > Kabd\id
HRaERTED, BENDH D, ~RIIZBIREOBET, EOLMOaOMmERUuRT
RNV AEARN

BE  RLEA - G - AR
PEAOARHEKEAICEL, %@ 3.0mmLL K, B 5.0mml LT, &
LEOMZVN, KRICDROERAUEGY ZEHA, D@ RICEMENZE
DEH B, EEMAIE LOMMBEEOEAIRTH %, Eifla 1 1.0mm
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DTofRZZRL, LRUEEEEAGE FTESEET, Wifiae s>
WM ZRT T LADH D,

Ol S A RFEREHEERL, ERNEZEOHN T AL, MIFARKROER, ki
RO fT « BB R CHEM N S2D, ZOENMVPEOHEIKNGE
GOk, WEANRDONZ LN DD, TE/EL - Edmbin -
BHHAOBXUCUEMO SR 2 RHMIKEGLDVEALNS,

RIS OVREESS, RIHEICIE, RKEDENMCH E O IELIZBEVHIEEHENALN
%o BEWORMNT, BEE—RICEEEEHFOXELBEVTIROHETH, &
DHNTHE LD B VIBREFIL L TV AR TH A D, BIKMES - BIRER LI13E
EREDRETALD B VIFEHEER 220, Aalda < EsEIca b, Quc k- Tt
FREED DR O IGL, EUERIEFEAE R L TWE T N2, T OZEEH I B
ABLUIRIRDILIEDFER EN, F—MBICHiEILAEHZ E0bNTWVBED, Z0
MEEDHSEMo Tz,

4)  HEEAREEENAEO SR NICH - T, FH L EZR L, kil
WS E DR VEILIEZ S > THIRENTE Y, RSO HIZ/NAKEO—K
HERBEZY) > TV 5, BIEEICOT B 22lmE, B A KiEHist N Tl ssaas
BesE ez, NAEZERNTWS Z ENRH LN TS, ARBHEICE O TIE/N
LT A2BHEIALNZVD, EL O/NMNAEOMEEASIN T DEILLTED
TH>DRIUABEEELFE UL ICASIROBASEKRTH S5 L,

PEME NS 3 A6 S B 2 S AR 72 8 U T — RIS ot JEE 0D i\ 3 S i £ SRk e 4 221 1
AT, 3) OLRUAICH U THEIEDEON, BIEKE L AROKENE,

B REA - Emia - RkEEA

MEAIF05~20mmT, FHEAICET S, WEOKMAIXEEIC05~1.0
mm T, DULLSREEILLEZEDEH N —RICHEETD 5.

GREBER-EIF VKA HT A - B
MEAREZ2mmIU FToOEMIKZ AT, EIA4 VA 0.1 mmA s
DRERZZRL, ZOXREMAEFZ 10BETH S,

AR AT 2 Z IS I AR 2R U, SR EEEOE DI X
TV3H, X>ZHEEMES G, LLICBROMOO—H L AROFEIEMDIZE L A
ERBEA - FER - IREBIRI 2 I L LT, MUC kY, iy i E iz T
FEE LT BN 2 REEIEY OESIAD, HAURICA> TS,
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AR, BE - HE - BEREOHBEZ L L, WGBSR EZHRTHET,
IS K> TR ZNERIGRMHOBRTRING Z Bk T 5 6L, #az AL T2
EHEDFEEL TV D, SRR OMEIS, EROMER MR 2 TR L CIL <
A LTV %, ARG FH T B D /N2 B RIS 0, HIRRE A 5 S
JUFAT TR O Wit 72 72 CCIRMRBE £ ¢, ROEREICHS L2 ATHD, T0D
FERNIC BWCEHEOREN G EHZ 3 SBFET LN TE S,

EME S 2 VIR OATRC DOV TIE, & ZICHISEARSIERKBOIITIC 5fHd
%, FEHLE - HORGE - 8 REO 3 B2 BEHMfE LTHDb Lz, ZO%RAE
FATHE NS 969 B Rlighy EEROHIfEIC o LC, BHMfE L TR Z 7o 72, T
ORFIC XN, BHKIECONRICB I 2EEEZEZLEOTHD, TOBET
DFEEOBEHFIIEHER R E OB TTENTED, CORBTRHTEELT,
OB 2B < LAt oRBIcN LT, BHEOAfzANS L e L,

ANJE & RO BE & G AHIGE TR A TH D, BN T B RIS
Wi LB IR OIS LD HEN 520, AUk UVSHE RIS &5 REa0H
BEDHENSEoTEY, WEHDOE DD D IFEH/NVAROR > i B0 TEISE
T2 LEMNTE D, SllEEE FEREO LBNEHRIccheWET Lt dh
20, THUZAKLEBOHUMTE VT T, ZILENAEIE S HERE L7z fzdic,
HEMDN7 Ny & (abut) OBIRICEH > TWB D TH 5,

FECHIFREIC 351 2 AJE ORRRZ 5 6 B /R, TOMBETIRRICRT LI ICT
fiim s AB.C D 3TBIFIC/TIT 2T EMTE S, 1ERkE BHL T DOHFHLEDfEF
EEEELT2H50VE3EEICHITZ T eI NTHRZ, L LKigHs o4
KbleoTHdE, RBIEHDMUGTNDEINELL, & TSRO #EE L7
WETEDNEOEHITGEVDHASN, HRMICH T 2K 0% 0 E > KiFEEIcE
THTELRIRHETHD, FfEe L TLVHIIC D> TGEMTE 2HEICZ LW
febic, TOMETEAREZ 1EE LTI > TWa, 7oy LEETHUSMIK S 217
ST EREELBDbNS, TORIEHIEN T IEMZS LOT 3 h LS RlRto K
BEPERE 2T TLURICRHT 2T L LT %,
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Vo b 2R L TV B BAERIAR, aX D> MBICHD LEXLNDE
FHNTHERBE O EHIC BT E L THREN TV S, TOX S LA A
JEOHEEHHRI I AE U7/ NI T D, ab ORICK S AkHGEm, FERIMERR &
VEDEEZSNS,
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SRR ORE TN S ITREw, SHIERGAR > ZLd 50, NE» S I
Michd o TOEME, BRUGREME Uiz R L TWS, 34bE Fiid—
MRACE S LR EDHEN 585 M, BN S ISV HIKEOMES L s &
DOHFICEEL, E5ICZ0 FFdEKERSEZELE L, Chuckaokitse, &
BEMIRRYE & ZHRE X D10 %, T LT—MIC B im 5 IChe W IR O R AR
FAT, mEBEIBEE LEG S VEHEEOHEEE D, — RO L #E
KUTEFEALRELTEST, BULT 3 LTS,

HAEREHROaZRL, kOB z2zE S, Xhidbd 3 LBtz Ld s, wE
REEREOZRL, HEOEEZRIE D, REFE(LT 2 &0 >TEMOEREL,
FEIC® > DM E 50TV 5, BEREBG~KEZ RLEKEDOEDORZ L, #
MORERIZE L < BT, WEPIE LIELRBENFET S0, —Hic LEcimbh >
FEZLALBNZEND S,

BEEE EEOATEEL, - FEEOGEMCERAL L THENED, LLILS
MZINEFISED W LIKENSZ X D1k, ORI EEREED, &
LSRR LTV 285 TERBERLL EOKRE X ORI - 40 L 7 i
ELTABTHED BE> TV BIHEADEZ N,

THUSH L, SRMFOTER T, ShlzIEHZWE T 51E0E, MAELTO
Hifg &2 & > THL, ABOR FEHICHY I 2 E@E L TWEY, L)
URBIEINIC AT, T OHMIE T FEICHIY 3 2 1 (3L 110 1% T 5 % BIRAR - v
FEIR - BOJIBR &, BEHIO R T % RFAR « PERRIRHTLIC S RASIE OB Ic 7346 L
T3, TONEHOHE AR EFEHIEIC BT 28 - FEHEICIE S SHMCET0S
7S, EHIEHE T M & P e OBIC A 5N B & 5 IR LLEHI R SO D ZD D
FHLENEN, TOX DR FHOMIEOM LHICE, < O T O R 7 %
CEEPCAE RS, & HICZO ERICERBE I 2 FEIEVWEHEE -
FHIEAHE L TV %, BAERPCS F R TIEIHRTSHIcE < EDbN, 728 AT
KU TIFE ZICE L7z BIEOR LiEe CEOR MitLickA L LTHRDENZD
WX UT, PHETIEHITREOP TSI TR D IESFEL TS, T OBz
NBEHVELIRD, FRIEICE R > TE & A EKRRDIR~/NEIR OB R 5 7%
2K OWE - ST ENRDENS,



24

g 2 *
1(213/4|5(617]8[9
5 s " B\E|\E| TR 4 % ii;
A | || g9 V1
I g 1 g 3 5 2
{ ; [Vt |7
Ei 3% 7 # 7N
. | D
| Jho
S o A I T R
. b i / i
A i | P A B g ) s
1t. wH % \ o PP T /fbf -
o ok L[ | L
Acila sp. X
Yoldia notabilis YokovAMA X
Yoldia sp. X
Glycymeris yessoensis (SOWERBY) X
Crenella sp. X
Swiftopecten swiftii (BERNARDI) X X
Chlamys spp. X X
Patinopecten yessoensis (JAY) X X X
Ostrea gigas THUNBERG x
Venericardia ferruginea (A. Apams) X
Nemocardium samarangae (MAKIYAMA) X
Nemocardium sp. X X X
Serripes laperousii (DESHAYES) X
Mactira sp. X
Spisula cfr. hemphilli DaryL X
Macoma cir. nasuta CoNRAD X
Macoma tokyoensis MAKIYAMA X
Macoma sp. X
Hiatella arctica (LINNE) X
Panope japonica A. Apams X
Entodesma sp. X
Thracia sp. %
Tectonatica janthostoma (DESHAYES) X
Tectonatica sp. X
Turritella sp. X
Buccinidae Gen. et sp. indet. X
Crepidula sp. X
Echinarachnius cir. laganolithinus NisHIYAMA X

RN 1~7 13 B KEEST
" 8 7 o). -1E VAN
” 9 AR & 5
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BAERPCS EAEMERT, 2~3mmUToadh - EARZZ8H, i1
mm DL FORERZDEET, T XICHIT TP TREIIZIZEALRD S
N, FHRASBEEBEOMENFEL TV D, E AR OREEIK S TIRFEIRO3E
FROBEHNRD NS LhH D, BEEFHFEMIEEHET LS I EFIcZ #HEn
TVBH, EHHZIEBIGIVIETR TE X SHEL TV, F 7 HiRkiEIcOL
<, B2WVIFHET 5 T MR 72E EEICH D D R AN TEET 2 N D
D, G HIER R — LOWISE VIR i 2 W IR ) SR rE IR R ©
R SRS - EEEREELEH, FREMI ERAINHREBE TR EL LT
WEEYS « ROGESEDNLE>THD, BIBAETORZEITHD, KIKBENT
W5, TOT LR R — LORBITEREOHEMIHICIZ T TICEATED, C
NZRT Z/NME AR KRS & DTl 22 T e bR T D TH S,

MERREHICIE TRE - B I - SRS OGS LELEEEN TV S,
INBEFELLTH - EHOMERERE, EHOMEEEORNMIEENTED,
HANCHEEL TODBILAREER L TR T ENE L, EpiBEIcERT 515
B LT, BEOHBAICEIMFNRIFTH S, RCHEHTHLADI B (F2R),
1~ 4 OFEHOEDIZE S ABOHENS, 5~9DEMDOEDFIF S EEH 5 EH
L7zbDTH B, 5¥ 6 BXU 9 OpEMOFZTAX T O KFHED 5 rAK 100 m F2/Z
MR U NI A - 72 HIERICEED BN D, BEDDICRHTEDTH D, Tk
BORKARIEHIKAN 5 2 DILAGMFEREINTE D, ZTOFHHECHILEINT
W3,

COEMNCABOMETICEHENL S TEN TS, HEDOMNRIE 20 ~ 30 mm,
WEIZ 5 MM EEOREDEZE 726D TH Y, MEDT I FF3EHICEEDH
2V TNCGESRD> T2 DHEL, ZORRKEZEFORELLDNTVS
EDICETVD G 8 XD,

KREEZOEFEAREFNEGEN ST, JLEEIC B 20 E R UiiiEic
ESHEINBZEDOTHA S,

W00 = JBL + BEAH it IR NI B B O EALCIRBEN D H LTV 5, B4
R - B - Kt Sa 0, MYkaeBok A kA (Corbicula sp.) 7 &2 ST HE
THY, BOEEOEZEOBBRIZHL M TREVD, #EEMITKESINT &, o
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50mm
a: fi-bE b Bl ~rphis

8K MM LA A DN B IR ORI L3RR D

BNICBEARICZ LW LR ENS IO BEEGEEA DN, TOOHIEIZE#E
ENTVB, TONHMNMEHT, TORIBHIBAICBWTEIRAEONHN YIRS 2
5N%, =SSO A E 0O 7 S I M E 2 s Y, AR KU s g T L A1
O L, A BIRT IR O RE T OSBRI O YTE O ORTEEIC R EOBNA S B, T
OWHEE —ISELBICLTH M, Piad Ld TOHREN S LNOHER, H30
BIRAEICHY T 2EDOTIERWNEEZSNS, o> L OMRZ KT IHEEE,
N 10° W OEfZS B, HAHY 15° W T, FIOMbazaS@EIEO FReAbh
BHIE L L, RBEICE, FEHMCHIEEAEEADRD 5NEV, FalDO#
PESRND FRTE, BHARICARRTHD, TNEOMGREBYT 5T LK
HTHD, Ko T ORHRPEEEX, ZYOEHE LML Lieh, S%EAH - =
Jesg i B A IS F5 WO THEFRARIC 2 DN B IR B OB &2, C O RIIEHS N ICBERE
5TLIC&-T, EFEEIHICHSNMIENDTHA I,

.2 & m %

.21 B & HE "

RIS IR o T L OCWTRTIIS, 2SR - SR £ O W) DK,
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WENEJIRMND 15 ~20m DE I S 10 ~ 50 m ORI RfiAFED 5N %,
B, TEULTH- 0 - Mt A3ES B moREZ1%5.

1. 2.2 0K M HE i

Jr PRI HER i & X s D SRR, REAH XIS N 20 S B THRWFEPRIC 7041
LTW%, KEBWEI NSRS,

1. 2.3 & &

MEE I BB ISR - EERIOWIKIC M L, 2 O SR O TEihE s &
WINPT LT B

RO TR, WFIC1~2mOEEZ2E>T, LETIC 2 DOMEREERNE
bNBLTAND B,

HERSYIERE - 10 - K122 2 DR 0, BEHITLANT /R & TR RO 7Z Ik
IZ#) 0.5 m DJEZIHAT NS,

m. )& M #h &
.1 T

AR IEH N OFTHE =R iE, H<hSAMOHERENZ SRBS5NTED, Al
ZRg e LB #EEMTbN, diit LEULIEEA SN, HiliZHBIcE->T
FWEw,

C ORI AIMOIRICE T 2 RGE & LT, BEHER - SBEE F— L0 25
EASHY, FTMEHMZ EICBNTHMERE & LTS N2 L1 - fin/ 1T fF i<t
ENZ/NHEDD B D, ERHERIC I/ INEE O EHEIC AR KA 75 & DA LE BN
LLFEELTWVT, AMDIFEZ E £ T2, AHEICBOTIRSMEICOEA
THEDD TEWZWD, TITHBNZ K5 ZHERD SR SN TSI, 2 DALED
AT, BROBEICHEET 2 sIRMECHE, 2 WIS al R F6HE T % /)
HREIE G SR LI DTH S L BbN 5,
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HERMBEN TV R IMEB X THHED, EiBICREOMEZ LD LD THRT
nx, Xok>Ths,
EHETE KRR EFUHRIROORER 30 m it
COKBEICENAEICE T 2HEEEDLL 2 LTV 5, S KOS H O
HNHEDSMBICEHR L TR D, K&Kk ELEZ R OO D KR 2T
EDTH B, TEROFAEICHT 2 0HHERICINERDHED TH S,
JEHOLLE  0.952 (R—XAE 17.1)
W R g 120°C
DREAREN% [FE

120 ~ 150°C 4.10 0.797
150 ~ 200°C 6.50 0.821
200 ~ 250°C 8.20 0.867
250 ~ 330°C 62.90 0.881

Jt s KUK 18.30
FAKBR=BOP s TREROMS
COWBL I HREICE T RIS - B - WEBXUCMEREN5E0, KR
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(Abstract)

GEOLOGY

The area mapped is situated in the northern part of
Tsugaru peninsula which faces to Hokkaidd across the Tsugaru
strait. The stratigraphic sequence of the area is summarized
in Table 1.



Table 1 Stratigraphy

- i
Age Formation Volcanic rocks |
Recent Alluvium
Quaternary |——— | e
Pleistocene Terrace deposit
Kanita
formation
Pliocene
Shiwokoshi Imabetsu
formation | andesites (A-Da)
l?
Neogene ) Kodomari Horozuki volcanic
formation ro.qks (R)
Dolerites (B-D)
Miocene Nagane .
formation
Fuyube |
formation ;

B-D: Basalt-Dolerite  A: Andesite Da: Dacite R: Rhyolite

NEOGENE
The Fuyube formation, which is the lowest of the Neogene
exposed in this area, occurs to a small extent in the core of a
dome structure (Hakamagoshi-dake dome) developed in the
southwestern part of the area. It is composed of andesitic
and dacitic tuff, and pumiceous tuff, intercalated with lava
flows of dacite and thin layers of shale. Being subjected to

alteration, the rocks are usually green in color, and in part
bleached white.

The Nagane formation occurs in the Hakamagoshi-dake dome.
It overlies the Fuyube formation, but this relationship is not
seen because of the intervening of dolerite sills. The compos-
ing rocks are green, tuffaceous sandstone and tuff.



The Fuyube and Nagane formations may be correlated
with the Kunnui formation in the southwestern Hokkaidd.

The Kodomari formation represents “ hard shale and black
shale” facies. It is exposed in two separate areas, the Kanita
anticline in the northeast of the area, and the northern flank
of Hakamagoshi-dake dome. In the Kanita anticline, the
succession of rocks is as follows.

Lower: shale, tuff and black mudstone, but this part is

largely occupied by dolerite

Middle: hard shale with intercalations of tuffaceous

sandstone and tuff

Upper: black shale containing calcareous nodules, and

intercalations of pumiceous tuff and siliceous
shale

The Kodomari formation in the Hakamagoshi-dake dome
is composed essentially of clearly stratified hard shale with
several, thin intercalations of pumiceous tuff. Organic re-
mains, except for Makiyama and Cyclammina, are generally lack-
ing. The Kodomari formation is correlated with the Yakumo
formation in southwestern Hokkaido, and is regarded as later
Miocene in age.

Rhyolite occurring as small bodies on both wings of the
Kanita anticline is a part of the Horozuki volcanic rocks, which
are typically exposed in the Horozuki map-area to the north
and consist of acidic rocks contemporaneous with the
Kodomari formation.

The cores of the Kanita anticline as well as the Hakama-
goshi-dake dome are largely occupied by a complex of dolerite,
basic porphyrite and basalt, which are here named en bloc as
the dolerites. These rocks form composite bodies comprized of
intrusive sills, dykes, and in part lava flows and pyroclastic
beds. They are chiefly hypabyssal and partly extrusive basic
rocks contemporaneous with the hard shale of Kodomari
formation.



The Shiwokoshi formation is typically exposed along the
coast of Shiwokoshi. It begins with diatomaceous mudstone,
and its main part consists of an alternation of diatomaceous
mudstone, shale, tuffaceous sandstone, pumiceous tuff and
conglomerate. This facies changes laterally, when traced
northeastward, increasing in volcanic substance, and finally
passes into the Imabetsu andesites. The mudstone and shale
contain fossils of sponge, diatom, Foraminifera and Radiolaria.
The Shiwokoshi formation is correlated with the Kuromatsu-
nai formation in southwestern Hokkaido, and is regarded as
late Miocene or early Pliocene in age.

The Imabetsui andesites are intermediate rocks which range
in composition from dacite, through quartz-bearing andesite to
pyroxene andesite. The quartz-bearing andesite appears as
thin lava flows interbedded in the upper part of Kodomari
formation. The pyroxene andesite is the most widespread, and
is petrographically subdivided into hornblende - hypersthene -
augite andesite, augite andesite and hypersthene - augite
andesite. It occurs chiefly as lava and tuff-breccia, contem-
poraneous with the Shiwokoshi formation, although a part of
hypersthene - augite andesite forms volcanic neck penetrating
the Kodomari formation. The dacite occurs locally, and forms
lava flows and pyroclastic beds contemporaneous with the
pyroxene andesite.

The Kanita formation is typically exposed along the coast
of Kanita, and widely extends to the northwest, composing a
broad syncline called the Imabetsu syncline. In the type-
locality, it consists of alternating beds of semi-consolidated
sandstone, shale and mudstone, intercalated with tuff and
conglomerate, but the rock facies changes laterally to the
northwest, tuff and conglomerate becoming predominant.
Molluscan fossils are abundant, and the upper part of the
formation carries thin lenses of lignite. The Kanita formation



is correlated with the Setana formation in the southwestern
Hokkaido.

QUATERNARY
The Quaternary consists of the terrace, fan and alluvial
deposits.

ECONOMIC GEOLOGY

A number of oil seepages have been known in the Neogene
deposits. The Kanita anticline and the Hakamagoshi-dake
dome appear to be suitable structures for oil reservation, but
they are largely occupied by the dolerites inadequate as reser-
voir rock. Oil prospectings have been carried on, but
unsuccessful up to the present.
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