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TERY, RICEEHETHDLN, EXICWKE DT ThINCKRET L2 L0
Do KB A OFUEIIEEEROIZ D LA TRV, @i, MikEkT, &
WP YE N D D) 22 EMBHEL T, ZORMNICNIET I RIERE L, 12 SHED
LoLEbND, ABOTFE T, JBHE = ROMICE - E e & o Bk LA &
TeZ LML, ELITR FEBOHE = RICHET 20 Cl, REKLWED Eie
BERRIRAHS & 72> TV B,
LREESE, BEA)IEOB FHIcE <, B3k 10m, & &2 200m Ll -
ICET D, BEHO~HGT0O, B8, BT, &EICHEERLE LTS,
PR LS HEL, BRIZhbNG W HEONRZ N, AT SN T RWEAEZSE T T
BHBERDEHTH D,
No. 1 HifER LA (Mb—c), WABRMMEEIS
DSy - MO
KEX0.3~1mm CTEZLETHKIGITRO BNV, T TORE M ITREER
B L T % 729,

A RHEA - AR - BUER - S - BER
T 4T 4y T URPRLR AR 2 R T, MES X B E R L, H
BEAICERICAEND, SETALOBEAEOMSICIHFIEL, 1R
WrEZLND,

2WGE - KRR - BERARIEY
FERAITEIEITENC S KT, K (+) ThD,
No. 3 Wimiia LXikE (Xo), BREFZRIR
TBE AL « MR
K& &£ 0.5mm THLETH D,
A BHRA - BRI - 8580
MRLIRAAAE 2 25, REAITERICERALL T E 72T,
22U - ERA - FREA - IR - ER - XA
ﬁﬁﬁiﬁ%?%é%zTéo

LA A 3 L LR S IS E L, R SIE—RIZ10~50mBRE TH 5



75, NEHUs R B T 2 < &b 300m IS S, EA~FIKEG, B, BRiE
T, RICHIRENEL, & EITHOREREES LS RIEL, HIOWIEAMAS Lo T
bo BEGAOBIZENN D D, WROFIE DA A EZE T TR ERDOL S TH D,

No. 21 SEfRlEA @A 2L (Vo), MIRITEE IR

BEAL - AR - SEEE - R
FEAIX0.5~2mm K CTEET, HET, WEAMERAIZZT Ty,
BEHETIE L 2, Bl A120.5~2mm KT RETH D, HKhfH
1L 0.5 ~1mm RTHh7e b %<, fEAICE{L L TRBE 72T, HAHE
TOREREAT D,

L REA - AN - 8RR
R A T D,

R/ &N/ - 31 SR A AV 4]

BEAIIX =0, Y, Z=RketoZ etttz rL, ¥k (+) T
b5,

BARIEE®R ARIX T OEHE =R & 1338 LOWRIEE RS CHT 5, ARIEHk A
O FEICIE, & ICREBSE T & b0l <#9, BIHE = R0aH%,
ZECETFVERIKABEE N EELTRBY, Z0Z Li3ARBEARE EO KIS L -
THERLIZEZEZLNLHAD DL R2o T D, ZORMMRITERFIRO AR5 5 E
MIZMTTho b b I<BEBEINS,

ItR Kbk, REME & HITRTERROHEY LA DO N DT MNICET 50

HTHD,

. 4 55 R E

BORJE (M4 FFEEIER, 19519) 1EEA)IE 2 A ICE Y, Bbhicg s kil
BEEEIR S E s - W a - TEE R EN DR B TH D, RO BIE, LiIFLIE
e RESHRET O B b 2 FET D,

i R B0 AR (LB AE)  d6 J OB BB IR (e
S B

NEEIVEE ABTEA)NOSMIEICH LT, RiEIRo b, 5 J O HR

AL 6) AL o> BRI I A P R )1 R G O ARE 0 B TSI, JE & 10 ~ 15m OB S FE L C
W5,
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B BT LTV D, ZOE)y, BIEHET Ju & m AL E 2 )1 BT
By, Ao R O)IEICEE L TONMUBROBE MR A b5,

Je& VX R P T — RIS E Wb o0 & 9 ¢, RO BRR, BLOW R
BHfize & Tk 1,500m Pl EICET 528, BAREIEEZELE LT, FoRiTikalc
JES &P, 150~ 300m, FHL T 250mEEEDES &7 5.

B AR IS KBRS (BRIKABS Z e D) (KD, BEE - 4 (Ko)
e (Km), BEEKAELE (KD RENLRY, ZLEEE (Ko, ZiEns
(Kb) B I UWHCEESE (Kr) 288 LT\ 5, — I P0 SRS T I322 1Lk L
BRI« WE T2 & DRI T Zx, FUMMIE CIIBES - B A 72 & OHREE 13 2% <,
R s Tl SRR DRI S B

I KIEEEE S (KY) 3Rk~ IRk e, & &I E 2T 5, LiZ Lkl
HIEE D, BRI EEE B DV T KIL TS O A R T, KILEIC R LS~ X
REEO DL, BELEBALS O O LD 2R 5, AiFITRVAY —7 7Y
VEREREROE L, BEE RGBSR EET 5, —H, Zh
DO KINBEDM % 5 D 2 BB DL, TRECOMBIEIER L\, LIzi> T, K
IEED 2\ E DIE & RIRRICHR G Z R, REOBESHETIZ L ThkE R &2
HEZIR LD & 5 7o OMEAMER S X< 2 b,

KILBEEER AT, HEENE 2T 5 b0 & X EBT 50, KBIRKED = &
BN, ARJFO b ORI X OB OB S 21X S Tetztd,  Hlf ik ae s B
IC, o, BOBODOKIUBEORIZZERBRDOHND Z LR ETRISNLD,

HRLEE IR S (TR SR G 5 U, HLRIER IS 13 1 ~ 2mm D22 L1 ~ Likoa ORI
LRV, Wkktaiz 292,

W - 0 (Ko) 1Z—RICEIRE DS DML, To L ABEE K LIEEE RS & Fr
FTRELONZ. ZOBAEC S AREHOT LSS, KIEROB 15735
LR R T IS KINBEEE IR S [ Z AT D, — I BALIZAT IS Leddvy, W
PO Z 2 L, )RS O LIS 2w - A S5 L TV B,

P (Km) 1B E~RER A, B TR 50em B O HAL TR < RE L, #HRT
LIELIEMHEDE L2 522000 L, BROBDORHY, LSEKEOHDOLH
%o bo & MR SN D DOIEKIINE N ROEE R IR > 72 Th 5,
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FLEUEIR f A (Kd) R M 06 5 o0 BA IR - B4 TR A L, B
CRAPUE & R O)IE L OSERATTICE L T D, BIRE LTRIIEO KIS
R, KILBEICE AR~k 2 2T 50T, —RALEE A FRORNELD K
LB R & KB LS T2\, 2 O O 72 ) IRl % 72 1okl & B E he o
PRCH 2D, ZOBEAZWRT 2 KIEEHRRKINEIT, 2 OEIECE ~ A5
T - LRE - BAJEH - ATERE e CMEZ ISR D0, BHA mm A5
20cm< VD HEDRLY, Z O RE % 28§ MR~ MRS D 72 2T LRL o A 5%
RINEEN TN D, KILLESIOK L & 2T 2 ZIER LR L, % LOWAE
VY, WA~ RRAE R 5, RO IEEANIECEARE T FosG & IR
WESBITWD, LicioT, I DEIKABESIY, TORERICAENGFET D
&, WMEUE~AELZNEDEMNRZ N L, S HITEDRBAHINLE R 5 5l
LT, FlCE~GRLZIEDOEHIC L > TRk SN b DRSNS,

7, TAILERBRAAET A, KESRUAT O -CHRSOHE) | ofiko, BAREo
e EERCOATT B0, A SIEFICIR G TV DO T, MBI IEZ LS K LR
(Kt) o—#hE& LTl
ZEREE (Ka) IXRIFH T s o mig - FR, LlE o/ ) KRR e
THLND, EEFIZ10~50m TH 523, RO D1k 200m LL BT
EO9THD, —MICHBEN L IEEL, & SITEBES L5,

SEATHEA RSB KOS L 2L TH B,

No. 24 “EmiEm &A% lE (Xe), MARETRIIE )R

PG AR - miE g - SR
FEAIX0.2~0.6mm AKO/NEOELOT, HETEREHEEIEZE LV, &
EHEAIL0.2~04mm K THBETH D,

T AR - HANER - KA - BK8K - = F A - BEREWE
FIHON A \CHEREWE (BXoAE - TAHIRARE) HRDH50
FEEADHY, ZZIC—=TAALEEND,

2 GE) - RRRA - IRFEIESEM - X A

No. 26 SEfFlA @A Z LA (Vo), HIRITERIG NI Ljit

BESh : ALRE - Ml - SREREED - BROE - AR
FEAIL0.1 ~0.5mm K CIHE CREMENE LV, HiBE Al L O%
BRFEA1X 0.1~ 0.2mm KT, HEREAITHEAE O OISR EAET D, A
PITENTHRMBTH A D,
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B BHEA - WADELE - 805
H T AL R L, VT A IRBAETH D,
2REEY - FRIEA - IRTRIEE
ZE A (Kb) (3o | B &S RALvE 5 & O - wE (Ke) e Ed
5o ZUE O BIIHEE N 0D, Al R LR CIIteEa s e bn s, LIz
JEE O 272 L TR0, BREATNI O Lt o2 1L KBRS (Kt & LC—
FELZZFNC, LRE O KBS N STz,
EATIR S ZRE - R A X - A XRE R ETh D,
No. 31 HlEn Xita (M), T @R iR
jE ¢ el
K& X05~1mm, L ET, SBAELOATCER S CREE 7T,
i REARRE
TEAE LV, BIRORARE BT 5,
2 RGN ¢ RIS - RRIER - R
FHITRIAOH & 55N EHRERZR L TERICHEET 5, fRBA IR
Far 295,
No. 33 Hlfia LiE (Xo), MEEATPN)IES
PRBE S« ME G
KREEHImm K, $hT, BEEELRT. J0ENMERICHENC
IS LB RS D,
FH BIEA - WAL - B
[[ESRTN CE A ae
2D - R - SRR - R - TR
FER IR T ar LT 5,

TR RS (Kr) (3 E s AL S RPN ERIC T 5, BESICZ LW EREE
BT, WAEDO L S THDH, EALEMAE LWIZOBIHIREA ] 52T,

BBk AL TROBER)IE L OBRITIHZES Th 5, BRJIEO Lo
BB %, Wl Lihd 28 (Rl KO b a2 EN T 20 L 13y —832) 26 -
TABOTRE Lz, ZO72bKIIBEERER O S 2 k<, Ffticed
NGRS %,

B AELLIETRO Bbfas UMb A ZET 5,

@ KT =~ B LT
Macoma optiva (Y OKOYAMA) «wwwrsrreeseeeseses %
RHEH
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PR B SR R it GEALEA>, 19507 £RIR)
Patinopecten kimurai (Y okoYyAMmA)
HARET 2+ 3L
Macoma optiva (YokoYAMA)
FHARHT ) 1R
Patinopecten kimurai (Y okoYyAMmA)
Chlamys sp.
® HARHETIRIE NIRRT
Patinopecten cfr. kimurai (Yokovyama)
Venericardia siogamensis (NoMURA)
Cylichna? sp.
FHARHT /) i DY AR IR
Pectinidae
JRELAT BRATIR
Pecten sp. e FiE (1951)9 £2H
Comptoniphyllum naumanni  NATHORST
W H BRI 7 IR
Quercus sp.
75 H BRI H R

Chlamys sp.
(Hr & Lo BUEA KB EATHECR . 3 PO ORI b a3 R B HE oBEIC XL %)

IO LA KB EE I LT vwbw 5 )\ e—M 2 BB L, F - F
HhHtHer T b ThH D, EMPbA I LR ORI 2R > THET L &b
N5, WowsHREMEIICES 2 b0 ThH 2,

. 5 5 o)l =

RO CGirind) ZBRARE S, ARSIy, KEHRCS - & b
<A HHETH S, JEI1E 800~ 1,000m T 52, A ZeHENE L,

KRIEEB HICREREZWA T 5 2 L TRIESIT bND/EE & LREHE, BLO
TARCE~FRZNEEDOKINEH L O30, WA ZET %,

PefE S L ORISR O LT 28 U CEFIC LS BEEEZ o TV D72,
JEFFING, TESOBRMEEEIR S O LVEYE, PO LiEHO AT 5 8%, LU
EROSTZ I OMMEREICE 23 L D EHEIC, 3RBIT 22 LA TE, Zhbzet
NEF R - g KO e & L, MBEOERKIEHURN TIZ I b 3H T
(TSR ORETIEE L TV DA, ARIEHIAN T TEES T E A RIS E L



23

W5,

. 5.1 FpiE ik

B K1 E N SSRERIE NIR

AMBLVERE FBIIKIEHIKOIE S5y O % 50 TR HEEL TWDH,
SIATIEREALFS ORI 7 i o> B REE I BUE ST, IR SR P i3 ¥ HF o i
IR LTWD, ABOEEERTOIL, JesEMBIEEKEE TH - T, eI
R S B BEBICZ <, SUI/IARHR TR 300m (2T 5, Lo LTEFITTT
I LTMdWREIZEIL L, RINBESFOILMN ST TIRIZE A EHA LR, B

B HRIAER)N HO7 i TS - & B JE < 850m PALIT i 228, X Husk s
DB FEEIZAMT TIE 300 ~ 400m DJE I A3 5, Teks & g K EE & 2 67T
I, KBS A CARGIIHR TR 1,000m 123 L, REICETICHm-> THLL,
VU HIIE TR 400m BRI 22 5 b D LB X BN D, BSOS, BEZEIIO A AR
EOMEMTAENE L, BT X > TEXRITTWDD, Z OB CIEAEAR
JEDNEP ST D, BV ENE L ANBEEERIZH L0, WEOL ZAHLNT
AN

B ABIEIRRMICATIICIEE (Hm), EACICEERA SRS (Hpy) 2
HY, BIHEORPCLIEEE (Ho) 2, %8 ORI RECA RIS (Hw)
BRLOARLIZEEE (Hd) Db g, BOmE? DWW X IEEEOT Tk~
L IICHBFEOHNENCLRETH D,

JedE (Hmy) [ZRE~BETEIEBET 22, LIZLIERBKE~KTE T
WEORARAENE DL TS, LIELIERIKEOMBENE b, S X vk
EHYE &7 D08, BRMEPNIR B &) BRI & T, & <US 2 ORMHER K
SEELTWD, £, BAED FEICIEEAREF O b Ol 72 28 11 K LB K
D, EEICIEEEER A ERRCE Y LI LIENTET D, B8R BRI T BT O A
PR L B0, RIEIRIENEAF T, £, ZORMCEBART &9 REEEE O
Ly RRERDBREND Z WD D,

BEPEIR BRI (Hpy) (3R R)IE FEE O £ %2 505 b0 Tho T, —RIcHE
Rk E ET AR NDW LT )= 2T Th D, £ ObOITERAD

T
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BRR4 R RN T RE ORI 28 E N DB O L > RS

DR ENTWDD, L XITH T AEOMA DORENRELL 720, T AEEPE (Vitric
tuff) EFESOREEOZ LB D, —RICEEETH D0, UIE UIEER S hcig
A DOFATRIN L > THEEABDO HND T ENH D, R OBAEKSE TIZLITL
IERE R AL LB OB s, I L TR L KBGO X 5 e EoHA
Lo TnD, UIE LR A DSHIRL & 72 o TR~ HRIBEIK S & 72 578, DX 9D
IR AT IS RIS 2 < B BIVUBIRIE S LI BAF T . E72, MIBLEEIRE &
BABIKE ENEERO L IICAHANCAVIRL D2 Z R H D

p: AR f o HORIEEIRS
JE

HEM BRI TR CA B2 1018 T e O BER A
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KEBIIAHED S, KBRS M A E (Hp) & LTl L
ik TiE, BB (accidental) O KINEIZE T KIUABERZ W, KILEESLE LT
BENDEAITREBCE - LI KIIEEDCS (BaRBEMmRT 5 b 0) - ZiEE
A BEAVRE EC, EEITRB R ERICE EO K QREEIKEE Ch D, 2
OEAFTELWEAEN AR, EEREOMBELL, —HTEIEL TV,

TERCEFSREERIC A (Hw) 13, S W) O (L TR BRI D72 T EN TR S
N, ZOREFAD7 EH00MICETHHDEHLLND, ZOED, KEIL LT
DEHOIR & BN & OB FRE TS IR U OB AR H D, b oL b
728 RPN AR O HURIC B D, — MR ST T A B R & % 7T
B, THEEAOH IR EPAEREBSEE L TV D, Hifif e iy Climb s
BT 50, £ OHE, OSEE L THERIKGEE BT 5, ZOBAIERTEICHE 7%
AR A Z 12D Lz, KEMOBAKO—MAEHK SN TELZLDO LB LR
D, TOZEETSTLBAFKA L, RIS & OB BERITREROE AN
RS FROAIIHNT R BIEEN S,

EATRERRVCEEO LD TH D,

No. 53 BERNGKCE - HARRRNILS

B A0E - MR - BER - S0

FAEEFFELLZETRES T L ~2mmICET 5, BHIEH 5 OIS S
NERRZRT LORL V. BEE LT RS Ry, BEAEDRTRE
E130.2~05mmBETH L, HAANLAY T7 L AREDSY & HE

EEND, BERZO.2mmEEDORKE S TX =BRH, Y, Z =KEH
DA E IR,

A BEREWE - BRER - Vv a - BRE
BRRRC S WA T A4 Lfb\é 73§ B DT K o THHEER O A
W HND, I ORI IZHE M 72 40 (eutaxitic texture) T
H5,

Ay e (Hdy (30 iR e & MR i & THA BN D, FAREEZ CH
BORENE LA, —HCTHIEES L /R-> T D, BAIEEL OLONAIERER
DR AARL NS TH D,

No. 48 PA A2 LA, MARITETT IR T

BEdh : ARG - A0 - 8k

BEAIIRKEZX0.2~1mm, L&T, Mo RBELDICELL TH
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D, WEANGT VTV BREOKSDO LD Ths, ANAIZH0.5mm
DRESTENTH D, MMtk EAIMICEl L TR E 2323, A
WCREA ST A FORISERFE> TWDZ EIZX, Zhrnmilaofi
ThHZEDBbb,
LI Rk B - EREWHE - 8585
[P TS il Tt e
2GRN« IRIEBIEGE) - SRB A - F X
tR AE»rblXTioBbak I OEILRba%ET 2,
FARIT R GIEARIZ A, 19507 HRE0
Patinopecten kimurai  (YoKOYAMA)
@ EARITERIE P IRT i
Palliorum peckami (GABB. )
@  HARRTNARHER
Cyclamina sp.
falik
@ HAREE TR
Cyclamina sp.
G LD b DK B EATH B 8 E)

. 5. 2 FpojlEdisE

B JEREPEHIR, DD RIS E D R EJIAV,

DB EUVBE AT TIEICEASZ O ARSI, [ R 72 45459
BT E RV, KRRl & WiiE 2 I HH S TR0 IR LEHT 5, 8
A TR 800m 1T L, RJNEJINRE T HIE Y ZHITIHWE I N D 508,
JERZE) A T 500m, 4 Sl LA T Gk 300m & P 712 AT <A L 72 3O R SR
PITHEOITHD,

B ABIEREE (Hm) &Z0RNIERICHTET 2 XREE (Hb) b
> TWD,

Tes (Hme) 13RE~IRE T s o BEaREnEvn, —RICERIET, &
TS ET D,

ZECGEHE (Hbo) 13 R - RO &K B - KIS - B8 70
EOKIEEE LD 508, BANCAHIUEKIIIE A BRI 2, FEIEITIT
Kl - EESE (KR5S RNEERD,

EOTEBIE SRR, 55 WVITHE A LA T, W BAR A OB EZIEE A



RIS 0 I R JE ot e AR B s

EEERNLORZ,

No. 39 #HuE 6 LA (I1lb—c), HAETAHTIRAAQ

BEfh

Pap o

A

K& &X0.2~0.8mm, 27V L& CTHRMEAODISHEE AT 5, Y
RFA MTE L TEBE T,
FHRA - BRNEA - B - SR
MRLRZRN LA 7 4 F ¢ v 7 HlikE 2T 5, HAEAO S AR AICR L
FT7 4T 4y OBBERTLOE, KES2mmicEL, BATHD
N, g Lz bna/Mlo b0 s M (purple) %
2T D, SRILCIIREERIL & A BN DRLR D O DIENIT, F X L E B
LNDEHRO b OB D, A IZHAEA O SOGRICERICHE L, &
PRI A ML LT E 2T,

2R - BRY AT A b

BafEf  FEEO LBOBEERRAEICE (Hp) 23, S72/=0Westd (Hme) (2
EFDIRNFTTIEEDRPCEH END LA (Hba) ) 0BT 8L S - TK
JBOTHRE Lz, ZAbMmEORITESDEKRTH S,

27
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Il. 5. 3 FEojilfg LisE

B BRI R O 7L

DB IUVEE AEiL, £& U CEHSEREESOR 7 I RLIEIC a4 L,
Z OFMTIL T AT REFF P8 5N a2 w3 e, B HIigRo e
1%, 120~ 150m DIE S — 22 S Tl 5,

B ABEaEE LT RALICIes - eI asipOs B8 (Hme), LA ek
LKA (Hp2) 2380 573, W& OFEFIINLT LA TIT R <, REDORENEL
72 Z2FRZEN &L 0 PRI O HUE TIEH 13 L > T D,

Jeis - BAVERE A B ICE ALTE (Hma) (X AIES L RICEHE RGN G D, 45
JEB OJE E 138 10 ~ 150em T 573, & ZITIEE~MICET L2 b Db d D, HEK
AFIZIFBAEOLOR b o L 6%, 1TNITH~HIRIEEI S0, K ILEEEECA 3
PeENTN D, ZHHIENTI S AL ISR LITECEE T, il o 2 fEon
IRRk~ RO BT D, BARME R OBARIE, —MRICELES AL THEWL
ARERL, ZORBEEIINERCGREAT D, ZORIAL LB ARIE, B
HCIEZEA~FEROEET DN, BMbT 2L A4 ) =77 ) =BT, ZOA
8 E MR T D IEA LR~ KB TRHE L, L &8V SagariteszH ATV 5,

ZDIEH, JeE - BRMRAEICE BJE (Hme) & LT L boDkeniciE, M
HEAEBHREN TV D, Z B &K IR L oMol TlE, 30~ 40m
(2R SV EUS JE SR IER A BEICE (Hp2) OB FICHEL TS, ZOMEESD
RBEIEAEOLD L IBETHD,

BRI A BT (Hp2) 1%, & L TARR IS~ E OB AT, h
~HPRIEERC S 720 572 0, RIS 10 ~ 15m 0> B AR [ B H B8 (10 ~ 40cm H
f0) BEEN TN D, TEPBRIKEEOREIX ELO DL IZEAER L TH D,

BBk IO RUIHIE CIE, ABILR 0)IEHEmE O ZaEo hio, 4
ICHe > TWAHD, KEHLLOEMHIECIE, BaigEor s KIS (Kt)
ICHH#ELTBY, REAOAERERH S, LL, WEOMICIIMENERITIZE A
RO B,
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ERE (A o TILRER - M35 19) 13 )18 & 94 1 X s R P S
AT AHIIETH D, REITHEEEHS LORIKER S, 20D HHERT 5
L LR 2R E ORI D22 o T D, AJFITEA L, BUCZE A AR M Hilk
DX - FHERIEEL L T D,

B B RRIEHIRN, R AN 7 B QN A/ R,

PEBLVEBE AL P OFK /7Lt & T & ORI
HELWEEELERT, ZORBEEKIEEE LTRIIE - ZRA 7 & ORISR
TR B BRI RS 72 & O Lo TR ST 5, A4 ik e
EONERREIET, b o & HIELH1,000mIC b ET 5, FOMMOK 2 7l
RWEEER E RN & TIE200~300m DE S EZFTHI2TE 20, —F, XE
RO B A1 100 ~ 120m D1F ¥ AR S THERE L TV 5,

EH AT EL LCRILEE G FIlEE) (Wa) - BKEE (Ws) - X
A (Wh) B L OB ECS (Wm) 025725, ZHOITHICHRDMIRICH 5723,
BRI I B LRl 2 F DS TALIZ, % 2 B EALC B Y, E R 2
L EPEHIAT I, KBO KR PE AL > TRE N2 bR BAH
%o

o/ HINZ s Girfnd) (Wa) IZEAE O RO & I HEIC L, T FE bR
NOFK HINZIHA Tis Lizb DO Th D, AR b IOHA % LS DEEIK M s
KINABES 70 EM DR D IEEZE22 5. 2 OIED B BB A B OWE 03 (E
T5H, ZHHOKINREEEA M T 5 kT, BHICH 7 AETHRIRERE b
OLIEN S D, TORESFIER~FTERTH D, RETBHICKREOE ST
DLEEOHBLKILIK S 720, BICRSCROZ IS (B2~ 3mm) % 5759
Do BT HNCIIHBEORET HEERIEE b HH DY, —RICIEAMFEE Th o
T, R, KIUAEAICEEL TV, SRLOEAITRE, i ThoT, ETO
M2~ T, BURIERICK LIRFIMER K T H 720, Qlk/cHifEZ > b G,

No. 62 HmMiAsaRE A LIS (Vd—c), BREA B L

BEAL - RMRA - SRERERA - WA - SREE
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BEAIRKEZ05~1MmmM TELRETHD, > HRREEOARALND b
DL HDEZN—ITTEET, RWEHEETELY, T2 ~3mmo kxS
OREANH DD, ZTHIXHEET, BHMELIZLALRD AR,
BRHEOITRE £0.2~0.8mm TELET, & S ICHBEGD OO ISHKE
HT %5, HEEAIREE0.2~0.6mmTEETHDH, LD 4FEDOHE
EREE N B T2 HEBER IS,

A RHER - BAVECR - RUFIEA - BRK
BT AIEMMEMHEE 2T D, VT RAFBEATHD, BHFEAITENT,
HAMEA OIS BE AT 5, o

BEE

No. 67 APimZeilE (), FEEA KRR _Efi

BESL - BHEA - AP - SR
BMEAIIKES0.5~1.5mm TELETHD, HETRHEHETELY,
APAIIRKEZ0.1~1.56mm CEZLETH D, ZEMIX=KEBE, Y,
Z=BETANY A FTHRELNALTWD, FEA - ARG LU0 D
TR DB D,

A RHRA - A - SR - IR A
HROMEFRE ZOMEED ZARHAOBE R TAREICL-T, Er¥F
STy Rk ERT D,

2 G - BV ARFA b

BEIRE W (WS) XL I E OWIKEWE IZ & e~ R oW s Th 5, Fifitz
& A TITHEERGE C, Wik r 2T 20 LT 5 & RAEL, FRFCHPRL- kL
W7 ERR e R el 5, KIUE T, FIWRZIEEICasET 5 &, TOEY
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(Abstract)

GEOLOGY

The mapped area is located in the mountainland on the
border of Akita and Aomori prefectures. The area is composed
mainly of Neogene volcanic rocks and sediments, and partly of



pre-Neogene rocks and Quaternary volcanoes. A summary of
the stratigraphic sequence is given in the following table.

Age ‘ Stratigraphy

Alluvium

Recent

L N T T T T T NP

Terrace deposits

N A NN N N NN N N A NN N A TN N

Tashirodake and Daira-Komagatake

Quaternary

volcano

Pleistocene

Nembazawa formation

NN N N TN PN LN S N NP NN P s e s s

Fujikotogawa formation

Iwaya formation

Hayaguchigawa formation

Neogene
Miocene

R

Kuroishizawa formation

Fujikuragawa formation

A R 4 T SN NP NN

Pre-Neogene | Pre-Neogene rocks

The Neogene rocks are classified into two divisions, namely
so-called “Green volcanics” and “Oil Tertiary” , as usual in the
Japan Sea side of Northeast Japan. The former, comprising
Fujikuragawa, Kuroishizawa and Hayaguchigawa formations, is
characterized by green-colored volcanic rocks and associated with



a small amount of sediments, while the latter, consisting of
Iwaya and Fujikotogawa formations, is characterized by sedimen-
tary rocks and intercalated with volcanic rocks.

The “Green volcanics” cover the major part of the mapped
area. The “Oil Tertiary” is distributed only in the southwest
corner of the area and extends farther to the Akita Oil Field.

PRE-NEOGENE ROCKS

Pre-Neogene rocks represent the basement of the area, and
crop out in the north-middle, northeast and southeast parts of
the mapped area. They are phyllitic clayslate, chert and sand-
stone, associated with green phyllite, basic tuff, etc.

NEOGENE

Fujikuragawa formation (thickness 300 ~ 800 m)

The Fujikuragawa formation, the lowest of the Neogene
throughout the mapped area, is a thick accumulation of andesite
lavas and pyroclastic rocks almost without normal sediments.
The volcanic rocks have been generally more or less subjected to
alteration such as propylitization and consequently changed to
greenish in color. The formation shows violent volcanic eruption
in the earliest stage of Neogene.

Kuroishizawa formation (thickness 150 ~ 1,500 m)

The Kuroishizawa formation conformably overlies the Fuji-
kuragawa formation. It consists of andesite tuff and lapilli-tuff
with a small amount of sediments such as conglomerate, sandstone
and mudstone. Andesite pyroclastic rocks have been subjected to
alteration similar to that of the Fujikuragawa formation. The
sediments include marine molluscan fossils indicating lower~mid-
dle Miocene and plant fossils of the Daijima floral type.

Hayaguchigawa formation (thickness 800 ~ 1,000 m)
The Hayaguchigawa formation conformably or unconforma-
bly covers the Kuroishizawa formation, and is most widely de-



veloped in the mapped area. It consists of rhyolitic or basal-
tic volcanic rocks and sedimentary rocks characterized by interbed-
ding of massive black mudstone. Rhyolitic volcanic rocks are gen-
erally pumice-tuff and partly lava, welded tuff, tuff-breccia, etc.
Pumice-tuff has been locally altered to so-called “Green tuff” .
Most parts of the Hayaguchigawa formation seem to be marine,
but some parts are assumed to be terrestrial or neritic from the
presence of welded tuff.

Iwaya formation (thickness 200 ~ 1,000 m)

The Iwaya formation conformably overlies the Hayaguchiga-
wa formation, and is distributed in the southwestern corner of
the mapped area. The formation is generally characterized by
hard shale, but in the mapped area, sandy or volcanic facies
predominates.

Fujikotogawa for mation (thickness 50 ~ 1,000 m)

The Fujikotogawa formation conformably overlies the Iwaya
formation, and is exposed in the southwestern corner of the map-
ped area. The formation is generally characterized by black
mudstone, but in the mapped area, sandy or volcanic facies
predominates.

QUATERNARY

Nembazawa formation is of lake deposits unconformably over-
lying the Neogene rocks. It consists of siltstone, sandstone and
conglomerate.

Daira-Komagatake volcano is a stratovolcano resting upon the
Neogene rocks. Tashirodake volcano conformably overlies the
Nembazawa formation, and is composed of old stratovolcano,
main body (shield volcano), central dome and mud-flow deposits.

Rocks of these volcanoes are pyroxene andesite or hornblende-
pyroxene andesite.



GEOLOGIC STRUCTURE
Faulted structure of NNE-SSW trend and wavy structure of
E-W trend which is associated with some faults are distinct.
Consequently, the Neogene rocks are divided to numerous blocks.
The age of the structure of NNE-SSW trend is probably later
than that of E-W trend.

IGNEOUS ROCKS

In the Neogene formation, various volcanic rocks are interca-
lated and many dikes and sheets are intruded. Petrographically,
these rocks involve basalt (or dolerite), andesite (or porphyrite),
dacite (or quartz diorite) and rhyolite. All the igneous rocks
belong to pigeonitic rock series or hypersthenic rock series. A
part of pigeonitic rock series is assumed to be alkali-rich variety
characterized by the presence of purple augite, ilmenite, etc.

The volcanic rocks of pigeonitic rock series were erupted in
relatively earlier stage, namely the age of Fujikuragawa, Kuroi-
shizawa, and Hayaguchigawa formations, and succeeded by the
rocks of hypersthenic rock series of the age of Hayaguchigawa,
Iwaya and Fujikotogawa formations.

ROCK ALTERATION

The alteration of Neogene rocks is generally more distinct
in lower formation. Basic volcanic rocks of Fujikuragawa and
Kuroishizawa formations are, without exception, altered to “pro-
pylite” characterized by albite, chlorite, quartz, etc. The rocks
of the Hayaguchigawa formation are classified to four altered
zones (¢, m', m and g) by secondary mineral assemblage based
upon the acid pyroclastic rocks. Zone c is characterized by albite,
chlorite, quartz, etc. Zones m and m' are characterized by rela-
tively low-temperature minerals such as montmorillonite, zeolite,
opal, etc. Zone g bears primary volcanic glass, so it shows fresh
appearance. The rocks of Iwaya and Fujikotogawa formations
are generally fresh, but partly, for example, Lower and Upper
Nanakura tuffs of the Fujikotogawa formation, altered to “Green



tuff” as the rocks of the zone m of the Hayaguchigawa forma-
tion. It is a remarkable fact that rocks of more intensely dis-
turbed area suffer from more distinct alteration.

In the environs of metal mines, silicification and argilliza-
tion due to hydrothermal acid solution are overlapped on the
alteration stated above.

ECONOMIC GEOLOGY

Gold deposits

Chokei mine is a ruin of large gold mine which has been
closed since nearly 100 years. Many auriferous quartz veins cut
the volcanic rocks of Fujikuragawa and Kuroishizawa formations.

Copper deposits

Oppu mineis active at present. Its deposits are said to have
been discovered in 807. A large fault fissure-filling vein is work-
ed. It runs with N70° E trend near the boundary between
andesite lapilli-tuff of the Kuroishizawa formation and acid pum-
ice-tuff of the Hayaguchigawa formation. Chalcopyrite, sphaler-
ite, galena and pyrite are principal metallic minerals. Gangue
is composed of quartz, rhodochrosite, calcite, chlorite, etc.

Lead-Zinc deposits

Daira mine was worked during about 10 centuries, and on the
largest scale in the Meiji age, but it was closed in 1959. The
ore deposits consist of nearly 20 veins which are fissure and
fault-filling types in andesite lapilli-tuff of the Kuroishizawa for-
mation. Metallic minerals are sphalerite and galena with a
small amount of chalcopyrite and pyrite. Gangue minerals are
quartz, calcite, clay minerals, chlorite, rhodochrosite, etc.

Iron deposits
Kenashiyama mine was worked in the past on a small scale.
The ore deposits are lenticular bodies in the pre-Neogene rocks.



They are assumed to be contact deposits. Minerals are hematite,
magnetite, pyrite, quartz, etc.

Manganese deposits

Manganese oxide ore was mined in the past at the eastern
foot of the Daira-Komagatake volcano on a small scale. It seems
to have been formed by Quaternary hot spring action.

Sulphur deposits

Akakura mine was worked on a large scale about 20 years
ago. The ore deposits are composed of several irregular-shaped
bodies in ejecta of the Tashirodake volcano. Brecciated, porphy-
ritic, banded, iron sulphide or native sulphur ores are common.
Opalization and alunitization are distinct.
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