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F e RELAE AU FRORSE - WEIRS, Menyanthes trifoliata Linné o BiRky &ie
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ZRNEHOTR (FR) B RBT 2B 0RMLT 2 ¥nAMCEbNZ, b, HEEEL
LT MOBRERRE L DIk D) ABAMT fixoRE 3OBELY 2R1C8D, K
BB ZO 2\ OKRE 35 5H UNIIC RATBARIL 8K BT 25F Tb 545
mmwo<@TBmFéoﬁm@MK%%Lv%”($ ) R IRE R o TR o« TS
iﬁé"{EMOQ?Ek? L, @iz (B%R) Eh 5 dc Menyanthes trifoliata Linné %348 5
NBzriisd b, BHRHRLCEEHEEREAMY LR LERHRE X b L. s
BCAHMT2IDOCHNTCZE EARKREEH LY, ZFHFCRET 2 LOERIHT
BLRIBALE~HND B,

ik 1949 & (FEAN 24 48) WA OTHERRTHOTFIEO 5, EIHRO=FHlic
EOTKESRE L RIENCTEL, BCHDZWERBL TR - Emm@&u
& FHTHEE O OBIR L B« 3 sl #k%,

DA IR <, S HOTET S 37 WA BT B h-OrHE VEOTHBL, 4
mﬁ#@%lmm1$%@ﬁ¢Kl&E%ﬁb&(@ﬂ#m, T, K% CBRh, B
HBHRITH 20 L, A EXFCEWEEY 232 0 THEORRECIREBS BIRES
B AR I I, MBHBIC b RRRICHEC S RE%L o« kit « SHELROAEE
EORMEIELD U, BIECR TRERE FARCE 2 U ERE IS AR
HEFTFHBC L OTRIND THRLOBRROEESEHFFINZL ¥, e BIE
Bt o BRETERSE D @ LFERILEORBCOWTRL CRELN, BHELTA
S EfSEE ® m2@05<0m@éﬂ R EBEEL CHFRROME BT 3 s
¥ R LN THOTERT 205 I\, HICHTER OB T b —S Tl b
THEL, WEOERY AT LHCAFTORBECHL, FETHLELHHTLE SRS
TH 32,

R =EICE 3 MAEDKWE Y £~be PEAC., FHRE, JLiElASIE I
SLIEH S OMTR B 3 L IR E R OR BN « RERHR, BErH AR
B2, 470 « MERS L, (LROEE L MWISRE MMl LcRe k hRST2 L
$tic, BHTIEOPSHE « HECR L H Wbl A SRS, BTt at
Bl IREEY L, BRORECET2BERANEH WA RSTARERERE I,
FEIC DT X PR A B/ VB BB T ORI 4 T B D Fe S B 0k - O
T $ROBEN Y B R OF A DB B B s BB L BT 2K TH 3,

* AEENEE [T T REFSRE, WA, MR 24 £ 3 5 31 5] pR%Shko



IT ## 5

SHE ORI L Tk HERANRETO 20 HAO | MR E KO £ 50,
— B D R N R 4D D, BICHAR 5 & 5 L SEIC HBR 3 0T K
HRELTRIENTE 30 F 5L WERE LT Soic O~V kil « Bt o
SEP-L, Mk » BAMNL, B CCRRRLORLLS b, EXOMEAE S
EHRERCASMRTHDORFRMT DO THICIRCHEEHT 2,

BRI ST 2 R B O L LRI AL EAROM L RATS %

ArmE BRLHEREE — - RO R~ AREROTITRMEEL, ES SmokR,

TE T B Ao

CE O# ORREREE—KIMEAOKE S ORTHY S ARRAROWE
‘ ZNETHEFEBROBIKEL 2L L, OB —HICBREE -
B WEREY S b, Inversidens sp.? RET L, BEX 100m,
T 8 KERKE—EEERE s WERKE eH A o HiLE X 0ich, THERE
X b Menyanthes trifoliata Linné %@+ 2, EXfg S5m,
" T FTNE e ‘ .
E B  mEE—REEENTSHEDE X 0D, i « BEE o 8
& REBED WEEH D, ZRALE ¢ sand pipe & T2, EE #
B 100 m, .
o OEf KRB HE WEBKEZS X 0R b, BEEX O
Menyanthes trifoliata Linné %L, BEbIHEY S, EX
# 3-10m,, . _ )
T B RBEE—HAERS« BERARE e BEZEL 0K D, AR e KIE
$E7%E o Palaeoloxodon namadicus aomoriensis Tokunaga et Takai
BT, EX 10-30 m. ;
T)EE (D, SR TIES (g, MmirhER '
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AR PRSI TR, R O B0 ik S, T

EFRH R LTS TR BCTIUER L, FAAE IR A O LU T n ) E#
ZEHTRENERERREEFLR > TEACHES . HHFORIMBRECHRZ IOL

* EEOER LRI BEMBRIAEBLOLEARE, BEL « BEZLoEEBI—HKT 5307,
O E—HIFICEH D LWHIER Y U503 EMU Tau-5d L s, ERCEERD fic®
ML FALER B b LR LS E 5 PEAC. &Y WAL =B AT o ek Rie
70t © PEAC. cHEECEIHUHBRICELPITTH Do SAKRE SR+ « BHE L0
FABI—HT %,



Benizy, KERMBRCEOTHERCHKOE A RicL, L0, FHTFHE
T%&@B%@@bfmﬁﬁ%ﬁﬁéb,RA%%K@Q%k%ﬂ%b%ﬁ%EKﬁO{
EROML J o o FOSHICRAT 56
;,TﬁﬁuﬁrﬁmL&hn@gE@%&ﬁL%ﬁéwﬁ-%ﬁﬁgﬁmw%;b&p;
TP B RO LA * T s B AR « AJE o BRRLB X AL, ASRET (H0
7l<) (Loc.ID* oy 4km B ORI (385 7x Ostrea beds 3R+ 2, Bicit~
2K o B3 ﬁﬁﬁf;fj;@ e sk 8Ibrm  Palaeoloxodon namadicus aomoriensis
Tokunaga et Takai #HEL 7t FRIKHMHNBEOMIE b2 & AR EEH~ N3,
R EAEHER kAT A (Loc. I11), Wt AtneEs (Loc. 1), & FEIHHE (Loc.V)
TR SN, THEX DIBEL Menyanthes trifoliata Linné ¥ #s+ 2 B4 % BB
Yt o B SR D, EHSKERTOHE (Loc. IIL3) Tk WARO Lt
3m ffiic sand sipe ¥ HL, LEARKED MERYET 2 REMBREND b, 2
B BIIR G THE L0 SR T 2 b0 EB~LN D, FREOBITIEkESIEOR
# 2km, FELRBIREOZERESME (Loc. 111, 5) i< dHI% AN 2 AL TIRALTE o
sand pipe S5 2 B & N hDre, W HARTRIO/ M IFHMAMHE (Loc. 1, 2) i & (A
B OTHEEO Efiic sand pipe ¥ B+ 3 WHIRHLIZERERD 2, TREZHE
FICik 2 O & L BICRET 2 25755 ~O BB HIRSTIRE X DH kA & 1
A3 B AR L AL, 2IC IR PRAPUFFIC AUk LT s EEg e
BAET 3. = FEEMAAIHES (Loc. VIL) 25584 (Loc. IX) cF 2t
FhA EEYT 5 EROMBEE « BEO LRIC 1 m RAOEKEESSS b, EAy & am
BB PE T2 BAE%2s 10-15m » b, MEAEY ET3REWEY BT LB
Bt 2, FEBTRcOPRFCRT2EBENZE 2 =T v 7 ATREH)INET D
HhH# 4km oHFREE (Loc. VIL) 3L, H4EHET (Loc. XVI) 0¥ hE# 4km o
BAE (3 4 ~>)HBEc B E LI L BN 2WEROTMCABTRD 2 85THRE
SO 515 R ORI CRIBHCCT  HTHE T E B~ b B MR ARG ¥
T2 EHEARARECEARR o REMA ¥ 220 VB LHMOWARCE D, FHEPHe
DRPEARTEETD 3o EOTHERE L B PR L IBROHMMA L L THIRSFHA5 L b
B LI, REROER SRS BTN TS ORI « 3 « ROBP L 72

* Loc. I, TL, XX (JHRICT: L e 2 ERRHHIS T HE o
1, 2, overeerene. (3 HEITRH HIBRPT CEEIR R 3815 7o M OEER SO 58
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THD LT B ZARBHORREEENEOEME & v »F, V7= LIGHERED
HABE L D IRTH 5 & ARILZRTERSN AT REEREBE 2 SEBORE T e,
RSO B B B BT BB O X DIk b, BURO~ v 4R
I ¥ BRI &S, MO TR OIEE ¥ BL, HMEEREC K b S
UGS b D3, 1 BREARS « WEIRA LA 23 sand pipe ¥'H 32, friLFH
O I T & 22 Bk SRR EENE (Loc. 111, 3) B b4AAFHA B4 (Loc. VIII)
TR E OB SEL, KERET (HHIA) oJur 2.5 km, Hbddg pifilon
BaE (Loc. 1L, 2) TrABOEK S ) 6-8m OFHEK 2HDOMLARLED 3, LHF
BT BOFRBRCEDOTR 3L, BLHETHEE S & DU ©RRAbA DU O H
BicHcE s L { BEL, ZFABEMT B c REL »&BKBO I R 5 545,
FAREPEIE Tk 2 O R LREOFHIEREE c R {, £ FHOIEIH S km oXEANH
KREWEE TR ERREOFCH 50 THEINZICGEFF, BIhO T Fick+
L, LEEMEELSHOBRICEELSALEVETS 3,

2= F X B

AL ER O ZAKRIEHE H AL AR Z BEEE (Loc. 111, 7) & b 5 (Loc. V), Z4ak
(Loc. XV) 75w (Loc. XIV) #RCZS#=)50 (Loc. XX), H T8 (Loc. XII)
B AL, FiteEcikBEARET (Loc. XVI) oibh#y 4km. KUHREILEROH 5
BARGTECNE FRORERESFEET 2, RE G LILH O s B+ L BEr (Loc. V)
T & 2 M TR S IR O MBS P B R AT A, R0 i~
Fi BHT (Loc. XIV) ¢ = FHT « HT-H (Loc. XII) MEE TR BWRIRARERE L U CHE=
ﬁ@@iﬁmﬁib,T%mﬁﬁﬁ%'KKEW%-@E%'%iﬁmaﬁb,Eé@%
ILOFHC FE 2 L WHEOmR (ER) BErBbGaRs 208, RIFSREKIIERAGY
2L, ABEALTH * DAEIOBENL AT 2HEE, WROREBERBERATHD
CRBAFAIGBRE AT ZOLMBEL, FROTRIEE RT3 450 T8 R
T« BARKEWE « MET2BEREBKAE X VK2 m OBEHBEEZ X VEHW
WEY O, 2w EROBBEROFAE B RKEOAHL R, BB L
BHEIC KBS\, BREERE S ERICEE BN KT RRORET 2 BREDE « B
BB BT 2 c &nl TH (Loc. XII) Bor= FABGIATRSFEC K 6N, MEOH
T, BFEEHOI, NRME (Loc XII, 3) Ttk Inversidens sp; ? &%?%ﬁx%ﬁ
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BR BV, MKEHLORBL ™ € SR EONTWARBEEREERKEIZCETZ D
DEE~BND, FEhcHBEE LN 2HR (FER) ZEFTHEPHOTR & FAREERY
TH 2, HEWS Y, BASHENBRE LB T 2 RLZ RHEWRE T, ¥
BT 2EAFAFLEEE L, RERE (KB T 2R EILL CTEELLIRIC IR 2 Dhs—
BTd 3, MBIc Menyanthes trifoliata Linné ¥ &trgs, {REIREBHSTIR v, Bl
B0t ORBTTEYERESNIMEE AT CRL, ZFKEHOIORM%KE O
EEREREOLNTOWARVWRCRZ T 5 2.

8 X & B B o

SEREY R T A S 100m 5% 30m RO EEREHY AL, B
200-300 m |C T UM O A ZEPGER I3 & STAIIC B 2 L WL /RL TR b, —fich
FhoWECHOTHRETT 2., ArFiBE2%THE SHY s REHEEcHdD
<, 1-2m OWHER GO RO 2m WO v — 2 REBETIEFHB AL TFILER
AR T IR, FIUR I R O P T SARE £ B A CE
SSFHHE & ST 3 2 &, BB IFT 0T 2k bR A
T VN

| . @8 B %

BIF S8 B B O S AR D& 53 BHC DT EIE o SHIOLE o (LF T 05 & 1

FHC RO TH 24, UHE A BBIICEERR TR Y 37 o R EE OMENEG

B0 &, BHOHRMELEE Ak DEXHOB R ZEZRECHOT, HF
BICSEAZ—H S CHOBRHSEIR N2 LR LNH LB BEoTE (.,

1. % 2 # &

Y 3 SRS L ® OEMARC—HT 2 VO TH 24, BROHICHL 2Rk
Bl cERH Y H8HE (Noheji-machi) (Loc. VI) (lat. 40° 51' 40” N., and long.
141°7 40" E.) ic & b, L FER « BHOBHECILHICE D Fic ket o F ZFCK
S o |
(1) F B B (BH
 ARR 154 mOEEBEY L, LICIHEEREIRE WAL VIR, WckoT



BHEREE L BAEL, ARFE AR o R BILALELER 15-30m i+ 2. Tk
& OBROUADBIE T L WHEIERE DN LTk RIS « AIHE & « BEEFE « ¥l
o EAEOMBY VLS BEBESTHE SR L NERCED, YR TR TR
YRR T230EEALND, LFHIHECER T 2B 5 bRICAL B L 2354
BcE+ 3,

. EAeEpmEaRg (Loc. I) ST Tl/MIEREANE (Loc. 1,1) i5gm N 10°E f#54
£5°NW ¢ Ry IR R EREWE r BSEE 1.5-1m OMERED Y, Z0
EhircEX 0.5-1m @ Ostrea beds 3=ZFR+« 1.5m JFoTHMET 3. 20K
Btk 753000l « DAROBRINIC LIS MR & (LRPRIIC HBEL, WEF eIk
bOCH2EY BLRLTWS, Ostrea (Crassosirea) gigas Thunberg 43 %L e
fhx, | '

_ Anomia cf. lischkei Dantzenberg & Fischer

Chlamys nipponensis Kuroda

Balanus cf. hoekianus Pilsbry
YiE+2. oo Ostrea beds 1 #iificiiyo> T 250 m BWELN, HOMSTIE 3-5m
ORH LT\ WRFOERFSELAET 2%, WNTR F ko Ostrea beds L7k
Eit 50cm OBEROIRRYE, Ko 75om ORKGHIBEDECE TN,

Hic Ostrea beds |2 BIROEEGF) S00m, HillicB+2 BHMHEAORE (Loc. I, 3)
B LRI & RS0 BRE RL OMLR L ET 2.

BokilL (RF%L) OWEEONHIKYE S 4km OB 2R (Loc. I, 4) ©
k=P Ostrea beds BIL, 2 EME S COBHICIk 3m OBEEO ic d
b, &L Ed SmcEL, Ho FHTR BEF @ BHle-¥ Ostrea beds OBy
5m Boh, £2NRERE 2T 2% D2 MAO PHEIC @ ki Ok aRES R T
%, T® Ustrea beds k bR FROMUALIREL %o |
" Chlamys nipponensis Kuroda |

Ostrea (Crassostrea) gigas Thunberg
Protothaca jédoensis (Lischke)
Saxidomus purpuratus (Sowerby)
Trapezium japonicum Pilsbry

Atyris varians (Dunker)



Littorina brevicula Philipps
Tegula rustica Gmelin
R Ostrea beds Hoigicid Coscinodiscus sp., Diploneis cf. smithii (Brévisson)
Cleve OZET OHEMEEIH A 2T\ B0 |
35 2 {OP 500m, Gy Ostrea beds wFsEL, FHOMHLS b OHiE (Loc.
I, 5) iz
Chlamys wipponensis Kuroda
Osﬁea (Crassostrea) gigas Thunberg :
Qﬁj‘% 20-30 cm oML AES JE X 1.5 m @ sand pipe E*ﬁ‘?%fgﬁﬁ@ﬁ@ e
BLEOKFABEOYOEE~OND, ZHO LIS 2 EHERFIS /7 BIcRon3 b
DL, FHEOLBENRED ML RET3 bOLE~BN, Macoma praciexta
Martens % pEL, (RO FFBIREAZIENT (SA) Ok (Loc. 1L,2) ¢4 H oM 2,
LIRSS I3 E CRBHE N O 45 Ostrea denselamellosa Lischke ¥ 3% 3T wnw3
A3, BRI ® R B RS S, WAL 4km, BbFR v A
RS SBOMEB T EE N, B,
Chlamys nipponensis Kureda
Codakia (Pillucina) prsidium (Dunker)
Dostnia japonica (Reeve)
Meretrix meretrix (Linné)
Ostrea gigas Thunberg |
Venempz’s pﬁilipzbmamm (Adams et Reeve)
Batillaria mudiiformis (Lischke)
. Nassarius festivus (Powys)
Td 5o N . .
BAERENERLRRE TRV LARD, b ‘/;?\Ji'raﬁn @ (Loc. 11, 4) i 0.7-
0.5m @ Ostrea beds 33 OT Ostrea (Crassostrea) gigas Thunberg. &@L, 720 WA
DPEH S ARIELA &3t
Astarte alaskensis Dall
Chlamys nipponensis Kuroda

Clinocardium californiense (De.shayes)



-

Macoma praetexta Martens
Balanus sp. o
¥ L . coiEic b Coscinodiscus sp., Diploneis smithit (Brévisson) Cleve #
DERT a2t . A
KRk (Loc. III) BEEO FHEILBFHH ARG BULL TREAL T2 B2 L b
B0, LS ARKSE O E Ostrea beds 13 %gvans, FIRIEMO b5 1km
O¥ LR (Loc. II1L 1) ¢ -t(j:
Anatina pulchella (Adams et Reeve) -
Caecella cf. chinensis Deshayes
Macoma cf. incongrua (Martens)
Macoma praetexta Martens
Taras sp. (Taras ustus (Gould) ?)
Tellina ? sp.
. Trapezium cf. japonicum Pilsbry

&EL,ﬁm%%imfmgo&ﬁ@*mmCmmm%msKE?%%@&(&%Z@m

%&Eljﬁ:éﬂ%ﬂ* Diploneis cf. smithic (Brévisson) Cleve, Hemidisciss sp. ? % 5358.% 6

Nko CORFREZ L VELCHEETIERE L VI THCHZ IDLEE~LND,

= EABic i3 2 TR IR LRRom { THOT, REEEHYIN IR B K ORI A
SETRPRECIET 2ERESEET 2O THE L PRE L OMABELTH 243, B

RE r BEROH R Tik 2O I HNETH 3,

TFALPE TR IGBATHEEE, NHETE, KDmfﬂﬁg@m@ﬁEE*ﬂﬁ‘Miﬁﬁ
LR EFeMbABBE SN TNWS, BHBHTRIITSH Zokb@ul}\kﬁlﬁﬁﬁilﬁﬁl, 2HHE
HRCILEHS FHRCEEL 5, | .

ﬁﬁﬁ%ﬂfﬁ@ﬁ@ﬁ*%#f,&”ﬁ@%(hmlwl)?@*ﬁﬁKETéﬁé

EERE RS Y FEAICHET s AEMESHY 5 m 30T, Z0OLMICIEE « DEEE .

WES L VRDREDSD Y,
Cyclina sinensis (Gmelin) .

-~ Cyclina cf. sinensis ‘(Gmelin)
Venerupis variegata (Hanley)

DL A
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Quercus crispura Blume

Thuja japonica Maxim.
EITHEL, HHESEOIHK 4km, Fkibodes (Loc. IV. 2) sadi

Aloidis venusta (Gould) »

Cardium sp. |
DB SN, HOHIRT S EE~NRBEEO R { BET M ZHBRE « BEBEKC
#@EL, PHEIRSLEN,

/EEE (Loc. XVII) ti LBEOBEEWE L Y Flilc s & Rk 2HH AR
 ¥mhe “Lora” cf. candida Yokoyama ¥ EEL, AR (Loc. XVIL) i REEORE M
& Macoma qf. praetexta Martens, Anatina ;bulchella (Adams et Reeve) 3485 7%,

AU Tkt Menyanthes trifoliata Linné % g3 2 BRSO THEEICETZ D
LE~LN DA, ERAMEAEALRBAEOTEOTEEORUBRARATL S, 2%
TR FBRESEMFA LD ckoTREEb N T3, X BEk (#77) #Hit
i (Loc. XIX) T#% B8 % TE A ICH L RHFREORED S ZH A « AERORR L
L, ESOBEECE DN,

L FRIKR (Loc. V, 6) oicit FIRCRATS 545, KL b 1-2m oEss
D, EOLEMCE 67m DEFFEELRHNSOTHCILIN 1 m OBE L Hd, RED
HHC D ELERICEEL BT 208 c OREO TS Mk o BFHG-Lo KL 2 Palaco-
loxodon namadicus aomoriensis Tokunaga et Takai ¥ 820 CtdH 3, KD D LA
B2 1 m oRERS L HOoTEFRANEICE T2 EEHEREERKESSPIHAERS
CRET . |

f75 = oL RRIO LR 2 6t b icih 2 B BEORBAR OF#EOR (Loc, V, 7, 8)
RO 200m oo g (Loc. V, 9) CRETFMICE S 0.5-1.5m DREEKMHY
BL, AR e EA Bk FHCETIE2FREOBKEVEMEEEE L CBE < BE
R PUBIBEIRE « BEORBFERKE « Btar~v 434 PO RBEH S, BEBORK
Fliic p oBHE 5E 154m TLoFRABETE R, AL-LFRHSE CRAR
WA EKTFTH 2D T2 4 HROMEERE, RUKMKOBICZBHEARS « GEEXKS
¥ RE T EhHHETT 2 & RO BOFHH FIEE B~ h, JIOJLR 3 Ao B Fi
DREEE RALALE L 2RO R S P CHREN ZHEL A - IER X D Efo 30
EENOND, LD EFHHEEOZARBETFROBSS o A « B RUEHAERS .
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AU S « Bfarn A 4 Y EORBRESHE PR L E~N 20T, LEO
WMl Z& 0 B FIEENONZKHORBRICEN T 2RFHARERCRELY BSHET
HCETL HZETH 3, Kk BHFRELCKIERILE & e RER CREILA L iE
LZHTHIBHERRBAELCL T RELB ROk, RLE & 3HELEB2HEN
TR« HEIAR K 7 o FiTHICFEZET S Ostrea beds 12 Rofthwv, L EETSEH
TSR L T RO Ostrea beds sz HAHILS © /v « BELE & &0 50HB Fiio
TR T B he8kUd Menyanthes trifoliata Linné % %33 o RE R CH ST 3
m@EKEEOf%or%*%@@%ﬁﬁ%kﬂfh%%&,Tﬁﬁ$%?®%&%%k
RAsEDH m TERARFCE RN 2% OES QIR R, WEO B B CiR Mz © Ostrea
beds & AR HOHEEME E~ZFLTH %, ROCZNBENS NS kST HLHw
HOIGEERTHE o Bk o {1l o HHARMED S 78 « FTHEMEEAL, LtRERE
FRICGEWRIEBHE TH O L E~LNS, {AiticL Ty Palaeoloxodon namadicus aomor:s
ensis Tokunaga et Takai %3 %ﬂﬁﬁ&m%ﬁ‘?’%ﬁ%ﬁﬁ@ﬁhb‘ﬁﬁs BELZREHEETD 3,
(ii) = BB & (REAKE)

thE I RIS T B O iz icfit L " Menyanthes trifoliata Linné ¥ Sir@is (&%) &
TRETZ2RE s HE WERCEAEORE L DK DVER 10m kHTcd3, Ficd
PeFe s, KRUMAEMSRARMHE (LocIll, 3, 4) « HURIEHKIE (Loc. IIT, 5) - =
#AYL (Loc. 111, 6) « y¥paE R/ I BRHMIR BLL (Loc. I, 1, 2) o 2 FHTHHE (Loc.
V, 1-5, 7-9) & SR B OFRET 2R TR B I S 221, B0tk THE &
DRSBTS 3, ERERORET 5O C kIR « EURIES « 29255
HHECE LR E OBIE S B CHRE b3 . H0HHr (Loc. VI, 4) TRESEMOK
b B 2 HERFRAKTEMT I L BB RO BB BT 2 b0 EEBN 2,

KU E O HBBRE (Loc. 111, 3) Rushismg (Loc. IIL, 4) crr#XR
s Y EIEF IR ED I BEL, Menyanthes trifoliata Linné ¥ 4224 1m @
TRESD 0, 0.5m NILOIER L BT 28K S B E UMK 20N S S m B 8
# 1-25m g HiC\ Lffic sand pipe L fMbA LT 2 BA KRB SRR H s R
HY 20, cOSMUAREEHS Ly WOHE EHE T3, FBEOEREXEEOR
Bl FLERME (Loc. 111, 8) F oAb S B 14 gm0 28 [Bht (Loc. III, 6) i d
g e, F2Mnd 1m A FRIGTEEE © & 245 ki RE A0 BHE
OEWE L, ke 05m NAOBKEY BT 5 & RITEORINER LT 2
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WJMEWM%DE%CMCIz)uﬁ”@%ﬁ%f%@%f@% F#EIas5 (Loc.

»III, 6) Tik FEoBRKRED e 10cm FAAORE R JBEE 2 4 Bea, 20-30cm
OHBAE Y R TBREOR { BET 2BV E MR ESRET 2, LT8R LR
WARCHIBT2 0L E~LN 3B,
R TTRIRECRET 2 EEmWoBE (Loc. I, 2) cB#EolHssiEibcite, BHio
BRANROHS  BiF« ZEEIKFART 30cm FAfoEBKEY EBE LERORESCHE
B3, COBmRBOLCEG 2O 700m (Loc. I, 1) )T Ostrea beds o f-fir
2-4m icHh, BRMEFT2ECH 2, WIGEEEL 500 m HilH5E s (Loc. I, 3)
@ Ostrea beds O LTiCZURcOBERBELBD 2 NEEFETH 282 AohFEHEKE
REDGD D, FEEFUTKERRLHR .

TR O LB BAF TS 2232 0L Ostrea beds [ LTk i3 038
JETFL, B IRBHCHR2OTHES (HACHOTHRRET 2 b0 E~LN3,
T ORRICERE & R o TR 7 ERIC pEE ORI IZK#E T, HRNTIR—F

LTFHBED Tk, Bl~E SRS (Loc. 1L, 2,3, 4) « F il (Loc. I, 5)0
WHE (Loc. 1, 3, 6) @i THoT RIZHICH Tk BECHE~N 23, BFFROMEY
¥ 2km, GREBBEAOBRECE Macoma praetexte Martens 3 FH4 28 1m onF
HEEE 15m o KEGAEKESSELL, ZOMKY 200m (Loc. L 6) o
sand pipe & 34 3m OEKEBMIEO LI IR M AT 0.5m ] b
N2 P2 ERFOBERE & FENHRE M2 b0 RO 2, b Eum
& Ostrea beds X v Eff, EBOMER L OV FRCHOTHEKE 2R ST
et R R S AR (R A S AE L, Macoma praetexta Martens, Astarte alaskensis
Dall OfMERRUCAELALEL, BR LK &ﬁ)&'ﬂ"%‘iﬂf\n%o

2 A

‘Coscz'nodiscus cf. consinuus W. Smith

Coscinodiseus cf. decrescens Grunow

Coscinodiscus sp.

Dz’ploheis cf. interrupta (Kiitzing) Cleve

Diploneis cf. pandura (Brévisson)

Difloneis cf. smitkﬁ (Brévisson) Cleve

 Hemidiscus sp. ?



k -
w

Navicula sp. ?
Nitaschia cf. marina (Brévisson) Cleve
Nitzschia cf. panduriformis Gregory
" Nitzschia cf. punctata (W. Smith) Grunow
Rhaphoneis cf. surirella (Ehrenberg) Miiller
Rhopalodia cf. gibba (Ehrenberg) Miiller
KHERAZE AN3 doid o, HEFELE (Loc. 111, 1) o B0 FiORE P [k
DIDOBEZNT VS, | o -

T REAT S RT b DONENET Menyanthes trifoliata Linné o734 &l
E—BL, e« WENESHRE o BRIBERIOKE O LOBREL, WTROMERA
NEREETHKOHENA LR R V388 (intertidal Frr subtidal f] eulittoral) o
b LICHEL 72 B D EEA BN, DR PERO RERE D Wk R D e R B
L7BHc e o N b DEE~DBN 2, ' '
& PETHEE (Loc. V) Tl = o PR 3 FiEic SE~7eBic i oo Ll (Loc. 'V, 7, 8) R
v o B (Loc. V, 9) il b, BREEicik b RILA L B L i ke lin & b kific
Db, FHRICHEEESE » WRE « AR I AL FT 2 ZFKREONMRPAEER FiCH
Ei, 2 =7TrFRFRE I NEIOkss BRIk GBS T TH  BURE MO L 3o
BLHCTREET 2. cOMOABKEG € OETREEOSKE « HIK « FEF AR
OERIEOBREEF 2L CRD, A IRECKRTH 203828 h oo KRR L
L TR b DO THOT—OORER L B2, O TERKRFRIECHSEL T B
B PBOKTERBCEREL DD,

2 DER 13-t FHIO 75 F0 1 B o I3k o FALc B34 5 1, Jid e i ki (Loc.
V, 1) e WEBD®E (Loc. V, 2) ¢ 1B D (Loc, V, 3), & cix fEH(Loc. V, 4) « &
TS E (Loc. V, 5) 820X BIOTH 2, | |
- REHB OB TIEFROLARNG ISR « BIEA o LESH S HERR= PRl K

e s BEH - 5% (Loc. IX) CEOTRABTH 2HEARBOFEL, KERE ZBE »
T o BRI « MEE < BRE%S X VKD, Fhi EELICE WER T N10°-50°W
E2HERIBHNE « EORE L TEACHE 5, BRER SFAMETR 1.5m o
By BT 20X BEER D, EADOHCHEZM, HiZBBERLTEINCZD
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BRIV B2CBERNERLD 2, ZHMSERZ A =T rF2RE AN TE LN
DTHES RMERDS, ZOREHHIROKRBRFHED b Owc@s THML, B2A (Loc.
VIL) CRERRE L OBKRE KA S & b MEREEL, Bk L) 2 SSnm L3
YT 2 EBbN2EWAERCRILT 2, XFHE (Loc. IX) ¢ kAR AH AN
NEEHOREERIEA L2 AL EL NS,
- AT TR RE (Loc. X) oREMEEMCERE EL, HE IR E
TORREEAE FRECE L 5L E2 BN 2HE  PE « WHEE « BREPickEL,
LfricR 2R EBEHE LB HRAaERE, Y5 (Loc. X) MLk ahsBE
B, RRBFEEPEHEEOTSICEZ AN WE  WHEBERAORBTREIN
ZIDEEL B,
?%#%f@MWm@ﬁ%4hnmﬁﬁﬁr@%ﬂmcVH)ma SEHBHL BT
BT aNeHnD 2B LORY, B2, HRO BRESREMAEHIEE (Loc. III, 2,
3, 4, 5) WEHMENREKEE (Loc. I, 2) 3D LA LABTHOT, kitREVWART
NG LHE 2 H8 T3, L R CrESEOHRICENE LRROBREB O T
# 4m CHIEOTERBESFET 2 EHVWTWS,
H4#m (Loc. XVI) oR#y 4km, Bt (¥4 57) KBEO FHE DR BT ER L
YRR A EWREWACE O 2 Kb HEAHE o KERBCEEL B3,
WHET O 500 m, Bk (Loc. VI, 4) i@ CTREOERE ¥
T EREy WBRICE L, Menyanthes trifoliata Linné ¥ &L BREND 3, ZOR
TRAHEETVHFEHE FHOWER TER 2h s REORIKC Lido BRicES T2 &
B aBrEs EhksbRAens g (Loc. VI, §) #&0T, Z0HEHE RERE
—BZBHEE (Loc. IIL, 6,7) 1B 5113 SAKE OWHEEKE & SR LHORW
HELOBREBOTHIL T2, fEOTE 2 =T ¥ 7 ARERE IR R M T #ER
T2WERO T CERKET 2 0 BRZATHEE M WEOES L WEMMEY KL
7o b DIILEICHIE T2 2 LBHER W, RUEEH) 5 (Loc. VI 4) Tl LEOBRK
# 8-4m O Lfiic Ehids SEFIMANEEL, ZHEE L2 OBINE B2
bz ck, Bk (Loc. IIT) eyl (Loc. I) MEROBRE K EY EEE L Z0HI
IR P ZBERRFEE T2, LREHGEOML cO BREK AL 3m Dl ki
T2P0PB L, BREBCEEZNTVSE 2 =Ty F*RETHAZAABRCEZNTH
23DICHL MERMELN TV A% & ) —SHFEEEC BELHTH, kR 2ik
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ERRBTFHOLOMILNE W LR MELEBROWEICROTE VT3,

B HIHE (Loc. VI, 1,2, 3) CRAERFEE OB « B0E « WE RS AT
Bic B oh, FigoREH (Loc. VI, 5,6,7) i EIOWHEIMERIICREL TFH
g R biF, SPEAAS FHRBHEE & AP ERORERBSEELNAT L THAK
i _

RAROALH) 1.5 km GREOFETEICI: Hpbic BET 2R EORER £ T#AC
HaH Sm OMERBOTES 2B 3m ORBFIMACEILT 2, Jbh 2 EEBE
WC z OBEER ¥ BIF T 2 L BEEOBWARY 1 m cEF 38, 20 EMCH2H 4m D
BREEOTEY 2m ORBICIZEEDOLY v 24 EL, BERRHRNC THERT
B DK LGB BT, LA DBADIBIICHBE L e A R T o R ORb S
3% 6m ¢ 1.5m OFFEEKE (?)« BRECHcH LN TW2OT ioHiRicRbh 2
B ORIC SRR P ROKTRBBIEHIC K5 b Oy RITHED Ostrea beds F
R ERE IR ETE LR, B 2 BHMA Y DIHICE AT o R LR o
WER L DATFHCS ), SHHRELFHZEREOFKABFELRTEOTSS 5,
BB R BN O 1.5 km, THBIC E 2RMOOWIRC bBIT 50

(i) £ g B (WHEE)

SRR RO R (Loc. VI, 6, 7) ICMRIICIET s HKE, HHERAY 2T
BB RO KR SO S 3. ZIZRIC b~V BB E LHOWERTHD
TPRECET 2 RERENSBILT 20, RRERE LKL BPHROWHTHRVLT
B FEE D Ostrea beds m;{:m,%zb Macoma praetexta Martens D /NEIArEE o £
o ABILE L BT 2BERORES SBILT 2. OWEECRBEEDS R 285
DBNT EHET, BHO~ Y F Y ROREIE ¢ BORHIC S D, IR « RS
BOREIEE  WHBSOMREL o, B sand pipe LHL Bic HEULELET 3.
HRAERCEDOCTR2E 20/EAH 100m cET230:Bbhz, '

HIF TR B RR OB CATHERA R % £ O hHERBORTS « ZOWH
TR+ 2/ IFRHE « KSRIT (EHA) « FEELC b 4763 355, ke LA
BT S OPE SR R B S B oM c ik & b RESF, - FEFERK Skm
OREARATREHE TR EFABO FIICHE L THZ SN2 CBE FECHOTHIE T
CHT 2,
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EFBTRAAFEOTEARIC AR RS W KERBO_LMICREL, W « BURERS
HOILED BB D R SRR E ¥ ko, AP0, BSPHEEO h/EMHk « iiHFRERO
Bt o ZVREGEC b ERBICET 2 L BhN2BENME, RRBKEWE s WAOER
BEHT 3,

ﬂi”ﬂﬁﬁ@fh%ﬁkﬁ?ﬂ@ﬁ»Eﬁz@féﬂkﬁ?!/i%f’aﬁ*ﬁ’@ﬁﬁﬂ:& (Loc. III) &3 ELH
2 SNHHCERTRTE (Loc. 111, 4) omgss (Loc. II1, 3) widTiz Menyanthes
tmfolmm Linné ¥pe3 2 WRE D LM 8 m OBRBMIETYEM S sand pipe & 3itic
ROMEBEREL %,

- Clinocardium fucomnmh (Dall)

Papyridea mutica (Reeve)

Taras cf. japonicus (Pilsbry)
ZH G PBBEN T CHRERBRHEOBILMTHL B c L e RTIOLE2 bz, ARIE
st (Loc. 111, 2) ZER B (Loc. II1, 5) TRAMEE ZRE & Ninhvodehs AREOM I
REEIRL, SO ERICRE CPRORET 2 c LR oz,

AZRET (HHIAR) L5 2.5 km SEiRkmm RloEREDE (Loc. I, 2) Tk FEHk
BELEW 10m KEAREHL, THOMN 4m @R ETEEMARET 241
O 6 m (2 HIEY B A o/ NG BRI RE, 051 m Fio< JEa 30-40cm
% 50cm M0 2 BOMERBEHRES D, RiRIEY ~ R TH 203 5%E 1T HEGEIEC T S
“Ffisic sand pipe ¥ BT 5. SMERICETHARBIES 575, RETAA SR
W TEZ L, fEnhic Meretrix cf. meretrix Linné #3558 & N IC BT v,

.Eﬁmgﬁ\#ﬁ,é}@ (Loc. VIII) G (Loc. IX) 1Zafic ddi~Zam  [FAEF 4L
ST, SCHBE « B0 AR L FRA AT R 2 ST 2%, Hie

BB TR ZzOBILRCROWEMEALET 2,
" Callista pacifica (Dillwyn)
Macoma tokyoensis Makiyama
Mya sp.

*E&E@@%MK"F{FHN&EM@&B<faE>O'C, RO P 5 E#B@%ﬂtﬂk@ o
L Oy BHROR D B D 1~ MIEE QMR8 3/ « ML IRY, BREOH
s B TS 5 L HICILROENAH T, B+ sand pipe LHT3HEHBEN
B B4 D B S VIR ORI T ¢ & i delta OHEEE #x
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Bhz.,

2, =¥ X B - | -

AJFi_-AE# = AoKET (Sanbongi-machi) (Loc. XV) (Lat. 40°36’ 40" N.; and long.
141° 12’ 50" E) ik —#ic e i+ 2 4, Ak KAz 4 (Loc. IIL 7), L5
mrgE (Loc. V) s 52 = FatE 78T (Loc. XII), hEAKPFHHE (Loc. XI) X3
MicZ AL, FAFB oML C #ET 2 RRFEY ORMPAEEREL
[—BEEL N2, AR TRABRPHERO L PR REL BENCHECFM
DOUFTHLIE & OBEANTHE WD TAR CR AR E L TR WREY BT 254K 8
AREBTH B, | o B o |

AR REECRROEH T L 7270 { e ABEADMUTAE * DA 20 AEN &5 LIRS
BHIRORBRAL & e T 2 BFESURO KL B R EAE L DK D, HEW L3R
B B BORE T « AR v B LAMLE L5 T 5. BAIC X OTRIESOBIED
e 2 L WHEOEHR (BR) Y HET2EEMRE « BREWE « RESHSEROBAR
BERAOTFTHCHEEL, BIBfl HE=L0Fr X+ PHARAREPNLTFERT
FLADOT, MGLTZETFHEL, BREHBERENS LD b0 LHET 2, THE
FHOE R A Sm, B 100 m+ T, FEHEROERD L Menyanthes trifoliata
Linné ¥ &332, ) o ST L '

HE & FRAE & OBREHBICEKOTSIRD, £ COHREE 052m OREKHE
¥ DUCH s R h IO RE R B O LA Ic BT AR A RET 245, ZAHHE (Loc. 1IL,7)
KENNAREFRE CRIFLHE LROMER L PHREACE Yy, SHEHETRET
REH SRR L BRI E RS OBIRIC S 2 05HC 3 LSO E RS RS S T R
DFOMErBIGEID 2, o — '

MR, £ BEEE (Loc. V) O H#@ i ORmRE L B2, HSE (Loc.
XIV) o B 7-Hy (Loc. XII) ¥HE O i o _kiic RET 30T FICi_ i K
BAEYHBEL, THESHE m B ohzes, =4AkR (Loc. XV) z4t (Loc. III, 7) D%
0 EMOWER L BAHARRTF « Z RO Lo { FHE T F A c 8
T2EA R EEEEL 5, THEL bRE, BAESKENEENEO LM RET
2OCHEMLEBEOR—FCHS X D Mc RS R & Yo T3 Hikid i it o OREREA
TYRIHEORTMCEBAL BT 2ARETFELS 1-2m kfric 2m FAOKE L%
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FRAHBKAOD 2 DHBEHTH 2, BTN TRTITHEIFA EAFCE WO
b LROBAEE K A 40° MR B O TERNT 254 H b, A FETLEOH
iR OB T,

(i) F 88 B (CkENRE) ,

HERIFE, THHE E OBIRICE W TR D THHEEIC ZOAREL D2,
£ FETHSE (Loc. V, 7, 8, 9) @ oW TR ERICH~ %25, £®ET%4km LB DEIc
HzfENEROME (Loc. V, 3) iz 0.5-1m OEEMELHBL, HERE « Bk o
WEB R A% X VR Y 0.6-1 m OB RREREH £ B ZF KR THE o804 7
hIROKERE L FHIFEACE Y, 20 MR Z4AR LROPRERKE D2,
& FEIOILT S M S RO 4km o (3 v) HiEc BREESEKEO T
HERYEL, L FHOER 4km ORBANOM 2 Fic b RREORR X KU THE S HE
THRLLD D,

A EREE (Loc. XIV) T ik » sand pipe 2 H 3 2 fFH it ORb% « ﬁ@ﬂm%@
%Ek$%nm%m,Mﬁm®ﬁGM:Xﬂfn-fm3u1W%®§E&% o WHE K
o BRERAENS Y, 30cm WHO BERTIVEE REM Ly Htrds, BRE (Loc
X1V, 2) R Tz 1.5m CEEME, 3m OWEEKER 1m RIOBRRERKED
RESTHOBTHOWE Y FEACE Y, O LM REBERBALL : S0 EFE
ROBLEBRIENERS, B EMARICR > LETIHERON, BRESEKEOHE
ETHC 2 HEBREFRAEFRBCRTZEOTSH S,

HTRBSE TRt B o wERRIAERomE (Loc. XI1,2) s (Loc. XIL, 1)
[BYeAt® b, =FHEE TR PEBRAT (Loc. XI) Lic S4AKR THOKESRE 4 FE-
LRTE CREBFHHERRBEY, BECRFLLRhMOKERE R4 2-4m, 50cm
OHEMEY L TFRESICE W, BE -l Menyanthes trifoliata Linné 342,

TAL BTk H4AHET (Loc. XVI) bh#9 4 km o R o)l RETOJb# 1 km, JIjpg)i]
SRR T ZERESRSOT, BB TS Menyanthes trifoliata Linné ¥ g3+ 3, 1%,
OHIR TR L TORBEHBHEA TR, BRERERTHEETR D 2 REROKER # =
TJTXRE@?m%ﬁ%#mﬁmmEm@%@&%%@f_¢*§T%m@@L&%L

(i) & 2 & (PEHEKE)
ragmﬁmf@%mﬁku«km<beTT%OKE%@®LMWab;%@%RE

RELBVMPE L LT L P28 TEAERT IO TRECERNICHHE LI DL
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2 5, FONRKEECKBEOER, FE2ZICRE C—HRRILLEERY BT 2
HSRTREO A g (Loc. XI1, 1) HT BIOPFH) 3km, @RBHFCA SNEBHRE L Ot
Bl z Lo HERE b s, KFH-LOMMPEIRKE « Z 50T (Loc. XX) HHERR
mr@ﬁ&ﬁ®m<mﬂ@&u@ﬁ¢§&%&ukm%§ﬁkrT%®%@b,jmm%
WIWHE, BSLIES, b5« SRAMO RE%SIC R 5105 i R HMERICHBEL 72 & #
BEENZIOID 3, _
LA IEE ST GRISRORY 4km) BHETRETFIC I BOBAR E BT
RE IR A OIR S £\, EOILHIRRI TR 221U AR Y B 5 B
SRR OIRHO L REL, 2 GOSN R LR 5 L WHE
ER5 nm&m&eﬂmﬁeﬁmm@mmk&W@ﬁam%z&<,ﬂ5<m,¢*§m'
Bi2b0LBbh3, |
AR O LHCRBRBEORET 2 BRI E, R KEREOMN & Wb B BB
$# o RIEEGORET 25D b, WHOWIEE PR OB IER)I AR OR (Loc. XI1,2)
(€, BK i BOARSES BAARIC M2 B Z0Ps 5N, Mtk NIOW,
20°NE o « ERERT. 0T b il~etn < HTH A 5 A SFIc il 2 38k b, 450k
HOMHRE (Loc. XII, 3) T/ 80-40cm ic b KREHC KOS L AT BRAL
FERBURICE O _LILICH A EAFORE R TRAE B R ERESD D, ZX D
(B Inversidens sp. ? g BEL —EBWHAILL ZeF0sgibn 2, ZRKRE EMOBPREEX
HhOILR £ LT EICHEN7 0 \ S CHOBRTRER S TH 60, ZR—HILH
DB L, MABBHNTS2 L2 THS 505, h &k b ZELMOHEIC R
i3 75-50m, 35-25 m PEEFROPE SRR ERO KERSOHIFE b 5 & B b
5,

3. X & R

#ﬁﬂﬁ%&WhT@WEWWm@ lﬂhnhiimm WﬁO@%kﬁ%%E&L.
uﬁ2m3mnxm&aﬁﬁ©ﬁ&%@%M%&mﬁMw%aLm#%%mufma.t
OEHE R —RICPTTF & DIHTGCHOTHRRET T 2245, Bl bBd 2 & LARTHHLY
Bm%TﬁKi%ﬂW#ﬁ%ﬁhﬁfb6oﬁ#W§@2“0¢mKﬁ%k£$&E%ﬁ
BTHOT PEAC ©F %@W_I::It#ﬁbﬁi*ﬂsz:ﬁfﬂlfd 3% 73 7 Bi#t (Rokkasho-mura)
(Loc. XIX) (lat. 40° 50'—41°8' N., long. 141° 14'—141°2¢' E.) ORF:# %4
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ELCHHLELOTH B, HRE 1-2m OWHXBWELZO LMD 2m SO = ~
ARE BTV E R I & RIS TR & HE T 270
KB SAL 5\, EIHESNES FRCRAR B Z AR £ PR IO
PHEGEPROMME B UBETS « WER I ZHARC iRk & %2 i HREK
HUBAET 2RCD 285 OPAIC b ZRAEH OB ENEHFOREICE WS ¥ &
» 2R E SRIL#E-, ZFECREFEIEREE (Loc. XII, 4, 5) © 1.52m
OB « TR M & 2 U IR B LR 2 s, “HINARF oA (Loc. XII) i<
& 3m o AEAWESIEC ZAKRE LHOBGRBKE L T REACE Y, 2525
k%@mﬁf%C&@W#?b%ﬁ%i@ﬁﬂ?ﬁ%ﬁﬂ%°%ﬁﬁ@%ﬁﬂK&OTk'
B0 B AR L BBR S AL, R :
i LA B = RO B TS » [ ORI TR (I T B SR
E BB R RR PSR ARE RGBT £ FEAICE S, LOPHR I 1.5em
WA ERORAE & Dk b SRR OERESERARAEEL TV, Zas%iic
BT H 6L WKIRBH TS 2 z & @B TE (Loc. XII) FHiE OREEI9H BT
Edic iy B lRe s, BTE (Loc. XIL 4, 5) HEETRAZBiBO Efitic
0.5-1 m OEFARA 3090 cm ORIBaEE 23 HERT 2. HINATCRTYA »Hi
R+ 2RO LI BEROIPER & BOLOER %5 5, MO 2 @EL)IoL
#, R FHEOBREREC bR 5N, BERRZOHOATCROTHRIE 2 #mL,
FESTHTRIER 510m, 3 30°E 2RI 0, [IBICRIREEMEHT2 b0
BB D2 MEE RO KINBEME Ex b s.

IV. % I B # %
1. B

EREEROBHFHOBF R LM, EXOBTHRE B ERAR BE « AFHEO®H
PR BRI RE A CHNSL, £RELORE S bk LI FRIEOHE
h##ﬁ$*3f?%ﬁﬁm%EWB:%H%%t%ﬁ%i@?ﬁ@&tﬁ@ﬂ%%ca
BENCHANAI L TH b, RO EHRE R 2R O 7 ﬁ%EK%%%W&%théo

2 e R AR O BEICT T 2 & SRR b B UHE R BT RE ST D
TEBHEE+ e KT, AR R KERE LEOE 2 BRCHRES N2, B8
W B A BN e EEE A CHENETERMSREE 24m OEILHL



‘Tﬁ@ﬁ%%%$ﬂﬁmﬁmiﬁ@+:%% m@mﬁbb,'ﬁ@ﬁokﬁwﬁ,%*
Y 2UH BRAEBKOORGEREOER & bis b Menyanthes trzfolmm Linné % &ir
BROWR, fdv v RBPAET 2 D C OFEBIF I SURBRE 5 &AL, 20

EHREERORIHE PEROJERE £ B CHBT 2, BeXE 2 B @ LREOKERRE
LA ERICHAE 2N 2m 0L KA L R LI O ARKE & VK LilEh,
IEROZFARE, KRHLOBAEERRKACHT %,

BB X DEE, KEMEL BELONARTHFEL S ORBEEIL 24m oEEHEC
B, MMWWMSWWMWIMme%%ﬁﬁ“@%ﬁ?%@r@Eﬁi-%iEkb&
D,F%commE%&NmLLumb@$mmaéaﬁﬁkﬁt,ﬁﬁWE%%éé%b
Tt ZEERERRR ORI SN TE 2, C@f@ﬁc“ﬂi%.ﬁ@@ 100-120 m @J&EE@VE@}_B
ﬂfk%%ﬁﬁﬁmﬁﬁﬁ/E@KmﬁTééﬁdﬁﬁ1m5§C%%o

mAmﬁomﬁm&u@mmmz;b? i 30m ICET BRME LK B H%ME
m(tﬁ%ﬁév&mkb’rt}m.&&&:@ﬁi‘t@iﬂ&'eo‘%%ﬁi‘, WESESERZ A oJbpa# 11km o
W 2BA ML 6.5kn @iﬁ,ﬁi*@;ﬁﬁ‘r{g}*} (BB BED Menyam‘h S tmfoham Linné
FRELZ, BEHRBER 320m Tis W:L.VJ mﬁ“ﬁ@ﬂ Z LB ERoBESE XY
#5200m BEWAMIAIEE £ D9 15km BALIRE b i< B0, MELSMIT 2, ZhE
MEHBEOFIEILR & OBRIRARE LB \AS, & 2 =7 v 7 Xlig (W) 1 1.5-2m o
WHBRK AT SR O LA C» DR+ o« BAKHBIWE L 835, BLERIME
mWﬁwf<%§T%$%ﬁﬁ@@#%ﬁ%bkéﬁhébhkmoXMﬁWﬁ%%ﬂ%
1t 250-40 m @Qzeco 5 S OTFHIE & # 4 m< o 1 ffg?a)/Hc HEILEL LR 2
“DWwMeE%Uﬁhﬁmﬁwﬁ Qﬂ(ﬁkﬁﬁwmﬁm?%xmm;$ahm£@

‘ﬁ%@%)ﬁéOf,Zw(ﬁnT%&%_@bﬁhﬁi =TT A BRBKEWEY
FI2RER, 2=TyFREH, WRHHL 72 b O0 ML WHKIR b BREWE
R LTI RS ORI B pisolite BB & Hets B & Dliic
‘ﬂﬁﬂﬁﬁbb9%5K¥Ngﬂ%%ﬁﬁﬁgé“§hﬁfb%om%@wﬂkmgmm.
Yy B EACT e c@eRY, NrPRE M B OBRL:HHILLES

ZHFEENE & BERBEREE T3 kic 8 E~LR, ZO}.%(%&CEE%T%AZ@#%&G -

3 FE O BN 5 & OB O S35 2435, (LA EFHEEE cEhERom
Ko N |

Pllaeolo/vodon namadicus aomoriensis Tokunaga et Takai % il ZVF5D 82550
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Wt o LEEAR, FEEORK BHRCRHHE 2305 FILBEC SIS e DT
CELENT WS, Menyanthes trifoliata Linné ¥ §32 =ZARKEH 1LH EREILE B %
B FHEO r — 2B DB ® (oKt 2 L2 5B TS OT B LR BAED range
R~ EEOMRREEE B GRTE LT OB WERRECRDFL VHH & RE~
BT, JRL SRk 458 R OB LICHREL %2 3 OB 3 € & RERHEF R
Hilifgt o £H%ZE® o M—M, RECHLNTEZOTZORFMMERHE SPE
oz, Bt M BEMREELL CEAKBREE e ~ 2B L D WHCRD, A7
R SEIHHE OBE = ~ & B R 2O FEORBESWME CHE N3,
PRAEARBRRE B AR SIIE EHAET [AASIHROEHE | ® CivTRE
EHh, HROBICRY 5B R TR R R ROM Sz,

Pls. Stage I
Pls. Stage 1I

- Pls. Stage I11
Pls. Stage IV
Pls. Stage V
Pls. Stage VI
Pls. Stage VII
Pls. Stage VIII

H. Stage‘IX
H.Stage X~

g ~ BEHNOLE, ko LA
ErRis, Be

RE 7 BEHE, W

R BHERS, W

R EEHER,

DL BRI s 5% B IREO R B R B R 0 28, L8
BEEMNA (T~5Y) AEOHHE, B
WRIBEER, FIEES b AARERREIC RO
R, B — s 04w

Yokt B4 X DY 15m WL, HOCH LT EURHERY

K RYIIC S ERE T L BB O R L 1E b BER B4 R
OHKRBE D | o

HEEMILE OB s & Stage 1T 1242, Stage I1I |3, stage‘ IV (242, Stage V i3
g, Stage VII 1212, Stage VIII j258, Stage IX il &f1, 2 L7 A 7Rk
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Pleistocene Series of Fastern Aomori Prefecture

JUN-ICHI IWAI

ABSTRACT

The Kamikita group, which is proposed by the writer for the Pleistocene de-
posits of eastern Aomori Prefecture, is classified as follows in descending order.

III. Rokkasho formation: Terrace deposits, consisting of incoherent sand,
gravel and yellowish-brown or reddish-brown colored
loamy soil; 5 m. thick.

................... ee ttreseseiesserivarenstasias disconformity SiessesaseaceneacbravessesventesTanrasrreosetan

II. Sanbongi formation

2. Upper: Lightgrey or greyish-white colored, non-stratified, massive,
pumiceous tuff intercalating many large blocks or pieces of
‘pumice and natural charcoal; commonly with driftwobds in
the lower part. The upper part comprises tuffaceous mudstone
and tuffaceous fine-grained sandstone, rarely with Inversidens
sp. ? ;-100 m. thick.

1. Lower: ’Buff- dirty-yellow colored sandstone, hght -grey tuff, dark- -grey
mudstone or clay and basal conglomerate of variable thickness ;
the peaty lignite seams in the middle contain Menyanthes trifoliata
Linné ; about 5 m. thick.

................................................ disconformity Cheeeeteseaivetaccuas sasiscoroan vas onvEenarets

I. Noheji formation ' '

3. Upper: Buff-, dirty-yellow or yellowish-brown colored massive, cross-
bedded or thick-bedded, incoherent, coarse to fine grained
sandstone, with bands of granule- or pebbly conglomerate and
tuffaceous mudstone intercalated. Marine molluscs present ;
about 100 m. thick.

. 2. Middle: Dark bluish-green mudstone, buff colored incoherent sandstone,
light-grey tuffite and peaty lignite with Menyanthes trifoliata
Linné. '
Marine-, brackish or fresh Water type diatoms found in the
mudstone ; ; 10 m. thick.

1. Lower: Dark bluish-green mudstone, Ostrea beds and basal conglomerate ;
molluscan fossils common.

Palacoloxodon namadicus aomoriensis Tokunaga et Taka1 was
reported from this part in the vicinity of Shichinohe-machi;
thickness 5-30 m

................................................ uncbnformity

Foundation of the Pleistocene :-— Shimokita group (Miocene), Chikagawa group
(Pliocene) or Paleozoic slate or chert rarely.
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Nonejt rormaTION :  Type locality : Noheji-machi, - Kamikita-gun (lat. 40°51'40”
N., long. 141°7'40” E.). Thickness about 150 m. This formation unconformably
overlies the Miocene Shimokita group and Pliocene Chikagawa group in the greater
part of this region, but also rests on the Paleozoic rocks in the southernmost part
of the region.

The 1.5-4 m. thick basal conglomerate consists of cobbles or pebbles of andes-
ite, liparite, hard shale, slate and chert, etc. ‘The lower part of this formation com-
prises dark bluish-green mudstone intercalating bands of sandstone or conglomerate.
This part of the formation is characterized by having the Ostrea beds or marine

< s @
\‘ . B - g 3
~ : e S8 ol e d] e & |8
~__ Localities § S=E gl & & |88
~— (No. in the Plate) | §| §| 2 2 RN 1§
R ST
Species ~lwiw YT LB E
- - ‘E »«T[ = ;»J!’ EE] M
: 1 |
" Aloidis venusta ((:ould L TR ..
- Anatina pulchella (Adams et Reeve) ..................0 1. . RIS I x
Anomia lischkei Dantzenberg et Fischer .............. D x i A . ..
Astarte alaskensis Dall ... ... . o o000 R S x!..l.. .
(faféella chinensis Deshayes ..., b, o x - ; .
7Y'S fl?pp(’;?Ll sis Kuroda ... XX, X KI X .. f .
: ocardium caiiforniense (Deshayes) ..........o..o. ... g e x L R A
' Codakia (Pillucina) pisidium (Dunker) ................ e xd o L
Cyclina simensis  (Gmelin) ... .. ... e e [HUS R S S RO S '3 NN
. Dosinia. japenica.. (Reeve) ... deod oAb e e S0
Macoma cf. incongrun  (Martens) .............. S N S I I 3 R
Macoma b;aﬂtum METEENS v vt vttt ieieee e, O N { o Y
Meyetriz mevelviz (LINNG) - ... R x| L
Ostrea (Cmswstrea, gigas Thunberg .................. Xix|x|{x!x|{... .
Protoihaca jedoensis (Lischke) ..... e LlxdL B I O
Saxidomus pur;bu;atus kSowerby) .................... A S i
Tarvas ustus (Gould)? .. ... e LI o4 Xi..
TellinnG 2 SP. vvvevivnndonnvueens [ SN FE I x| ..
Trapesium japonicum Pllsbrv .............. PR ETIETS S P IS B IS I & B
Vensvupis philippinayum (Adams et Reeve) [......... P R R N 3 I e
Venerupis variegata (Hanley) ..... ettt .. b'd
4jfyy:5 varians (Dunker\ ................ I el X owl wal wal ool o
Batillevia multiformis (Lischke) .............0iiua.. U P Y I B 3 Y I 2 S RS I
Littorina breviewla Philipps ..., .. AL & R A R (RS RS S N
“Lova’ cf. candida Yokoyama ........v.eeeveniunensn cded e e e bl x
* Nassarius festivus (POWYS). ..., el e e x
Tegula rustica Gmelin _ ............... T I <
Balanus cf. hoekianus Pilsbry ........................ SO B3 IV TS VR VO (RIS RS A
_Balanus SP. . ...occiiinnns RN TN TP s xtod oo oL,
* Reportcd by Dr. Y. Otuka

Recently‘ Dr. K. Hatai (1950) reported from the Noheji formation exposed near Gamano-

sawa Primary School, Higashi-Tori-mura, Shimo-Kita-gun, the following molluscs, Aloidis

venusta (Gould}, Anatina pulichella (Adams and Reeve), Clinocardium cf. californiense
 (Deshayes), Cyclina sinensis (Gmelin), Gastrana yantaiensis Crosse et Debeaux, Macoma
. .cf. praetesta Martens, Protocaliithaca adamsi (Reeve), Schizothaerus muttallii Conrad,
" Taras japonicus (Pilsbry), “Lorg” cf. candida Yokoyama.



mollusca, marine (neritic)-, brackish or fresh water diatoms, leave fragments ;
and Palacoloxodon namadicus aomoriensis Tokunaga et Takai in Shichinohe-machi
(Loc. V, 6). The Molluscan fossils from this part of the formation are listed in thé’
table. These fossils are limited to the eastern part of this region and thus the
Noheji sea probably did not cover the western region.

The middle part of the Noheji formation is characterized by peat containing
seeds of Menvanthes trifoliata Linné, and which is overlain by tuff, tuffite, mudstone
and tuffaceous fine-grained sandstone as observed in the environs of Numasaik‘
(Loc. 1, 1; 2), Enokibayashi (Loc. I11, 2-5), and Shichinohe (Loc. V, 7-9). Itisvery
difficult to separate the middle part from the lower when the peaty lignite seams are
lacking. Therefore, this part of the formation may be a special facies of the lower
part. -Occééionally the peaty lignite bearing beds overlie the older rocks unconform-
ably with basal conglomerate as in the western environs of Shichinohe-machi (Loc.
V, 2-5), Noheji-machi (Loc. VI, 4) and along the eastern foot-hills of Nakui-dake.
(Loc. VIII-XI). The 100 m. thick sandstone member which occupies the upper
part of the Noheji formation, grades gradually inte the middle lignite bearing part:
or the mudstone which overlies the Ostrea beds.  This sandstone is dirty yellow-,.
buff-, light yellowish-brown colored and cross-bedded, massive, thick-bedded, and
occasionally intercalates bands of granule- or pebbly conglomerate and tuffaceous
inudstone; sand pipes common. The following molluscs were collectéd from the
given localities. :

North of Omisawa-machi (Furumaki) (Loc. 1I, 2)

Meretrix cf. meretrix (Linné)
Enokibayashi, Tenmabayashi-mura (Loc. III, 3)

Clinocardium fucannum (Dall) -

Papyridea mutica (Reeve)

Taras cf. japonicus (Pilsbry)
Toya, Nakui-mura, Sannohé-gun (Loc. VIII)

Callista pacifica (Dillwyn)

Macoma tokyoensm Maklyama

~ Mya sp. .
SanBonG! FORMATION : Type locality : Sanbongi-machi, Kamikita-gun (lat. 40°
36'40’* N., long. 141°12'50" E). Thickness about 100m. This formation 1is dis-
tributed in the western and southern parts of this region. It unconformably overlies '
the Noheji formation in the environs of Shichinohe- (Loc. V) and Sanbongi-machi
(Loc. XV), the Pliocene deposits in Gonohe- (Loc. XIV) and Takko-machi (Loc.
XII), with the basal conglomerate of variable thickness. This formation is chracter- |
ized by the thick, non-stratified, massive tuff, which contains large blocks ‘or small
pieces of pumlce natural charcoal and drift woods, In the environs of Takko- (Loc,
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XII), Gonohe- (Loc. XIV) and Shichinohe-machi (Loc. V), this formation has peaty
lignite in the lower part. In the environs of Tokko-machi (Loc. XII, 3) this pumi-
ceous tuff is overlain by a tuffaceous mudstone or tuffaceous fine sandstone rarely
with Inversidens sp.?

The peaty lignite, from which seeds of Menyanthes trifoliata Linné was collected
at Otai (Loc. XVIII) and Kabayama about 4 km north to Tanabu-machi (Loc.
XVI) may belong to this formation.

RokxkasHo ForMATION : Type locality : Rokkasho-mura, along the Pacific coast
of northeastern Kamikita-gun (lat. 40°51’-40°8’ N, long. 141°14’-141°24' E).  Thick-
ness about 5m. This formation includes the terrace deposits, which comprise
incoherent sand and gravel; it is overlain by yellowish-brown or reddish-brown
colored loamy soil, and covers disconformably the Noheji- and Sanbongi formation.

The Noheji formation which is characterized by Palaeoloxodon namadicus
aomoriensis Tokunaga et Takai and M enyanthes trifoliata Linné, may be correlated
with the Narita formation of the Kwanto region in Central Japan and the upper
Kuzuu formation of the northern Kwanto region. The Sanbongi formation also
may be referred to the same age as the Narita formation.

The Rokkasho formation which seems to have close relationship with R.
Tayama’s M terrace may corresponds to the Musashino gravel and Kwanto loam
formation of the Kwanto region.

Lately, Professor S. Hanzawa summarized the paleogeography of the ]apanese
Pleistocene and recognized eight stages (I- VIII), of which Stages III, IV, VII and
I1, V, VIII, represent warm and cold climatic conditions respectively from the view
point of their faunal and floral characteristics. He thought, if these stages can be
correlated with the glacial periods of the European Pleistocene, Stages I,III, V-VI,
and VIII probably correspond to Giinz, Mindel, Riss and Wiirm respectively ; and
Stages II, IV, VII to the interglacial periods. Accordingly, from the climatic point
of view, the Noheji- and Sanbongi formations of this region may belong to Stage V
and the Rokkasho formation to Stage VIII. In the present region the deposits
referable to Stages II-IV and to the warm stage of VII between the V and VIII
cold stages are lacking and the latter seems to correspond to the hiatus between the
Sanbongi- and Rokkasho formations. :

After the deposition of the marine Pliocene the present region was uplifted and
received an extensive denudation which probably covered the earlier Pleistocene of
Japan this represents the period or stages I-VI of S. Hanzawa. Over this eroded
surface the Noheji sea transgressed the eastern region and deposited conglomerate,
sandstone and blue mud which contain marine molluscs and diatoms of marine-
brackish-, brackish to fresh water type, and the Ostrea reef was constructed in
several places. The sea was shallow and the transgresSion seems to have been
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limited t6 a north-south line through Saiichida (Loc. I, 5) where the western-
most locality of the marine molluscs (?stera beds) is known.

In the vicinity of Shichinohe (Loc. V, 5), there probably existed marshy swamps
or swamps neighboring the shallow sea ; Palaeoloxodon namadicus aomoriensis Toku-
naga et Takai roamed in this area. Later the eastern part which was previously
covered by the Noheji sea became a swampy area, and it is in this area where the
peaty lignite containing Menyanthes trifoliata Linné was deposited. Slight vol-
canicity resulted in building the tuff or tuffite, which covered the peat deposits. The
uplift in the last stage of Noheji time in the western mountain region resulted in
a large supply of the coarse clastic materials which the Noheji sea received and
deposited as a characteristic sandstone. The transgression of the Noheji sea was
more or less wider in the last stage, but was shallow and even deltaic at places.

. Regression of the Noheji sea, together with uplift resulted in denudation of the
land by which a wide and flat basin was constructed in the western region, especially
in the southwestern part of the region along the present Mabechi- and Kumabara
Rivers. It is in these basins or valley-flats where the Menyanthes trifoliata Linné
bearing peat accumulated as patches on the basement of Pliocene strata or the
Pleistocene Noheji formation. The violent volcanic activity which commenced in
the western mountain region resulted in the production of volcanic ashes with the
l}arge blocks of pumice which burried the burning woods, and filled the basin or the
§vide valley-flats with a thickness of more than 100 m. The tuffaceous mudstone and
{t'uffaceous fine-grained sandstone rarely with Inversidens sp.? which overlies these
pumiceous tuffs in the vicinity of Takko-machi (Loc, XII, 3) indicates local
development of the swamps.

The climate of the Noheji and Sanbongi time seems to have been very cold as
is shown by Menyanthes trifoliata Linné, this period may correspond to one of the
European ice ages, probably Riss glaciation. .

The Rokkasho formation is a deposit considered to have been made prior to
or about the time of the making of M terrace in the Kwanto region. The formation
is considered to be a correlative of the terrace deposits including the Kwanto loam
of the Kwanto region and seems to have intimate relationship with the last glac-
iation. Lately the Ekoda plant bed in the Kwanto region which is said to overlie
the Kwanto loam with slight unconformity, is also considered to represent the last
cold stage of the Japanese Pleistocene. Evidence of marine transgression prior
to the Rokkasho formation and deposits referable to the warm stage which comes
between the latter two cold stages is unknown in the presen{ region.



