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FPRSLAE R POk, AT & SRRETT OB R A 723 855 1L (MEEk851.6m) (13T 7A> & 7 D225 11tk
W22 C, HAER3.5km, FALKISKkMO LR LI OV E I E R A e . 2 oiEhy, B
07 OERBETINEZERTHIKIZ b, A & HEEL U 7230 R PTREE DY  ALIC R LTo/NE R L LCafid 228,
ZOEEIEE L JEPHEREH - T D,

AL, Mk BRIRT, KEaE 235 RESERINE & ke L, RERERSLOHNAE
ERE =TI EREDEREET GEITK) . GHETE AL, 10-250FIHOERZE(RHEDHND.
ZH BB BHOBMIRBUIFA L1 TROA, ZNLIFMECBILT b0 L Bbhs. AaHICITER
30cmLL F ORFAEAFMNE EIL TN D Z E 3L,

AT, M E AR TR SkmO PR WO FEEE  (ME4k240m) TIMAIERNFE 2 BVWTng. B
ARIFEAE LTUIERETH Y, AHOBEE & LTE Bmmo BERRESSAE L TOHH, K
RS OHF T E > 72 < JHBHZAE L TOVRY., RERAImTHELRAEICE > TEMM TS
(i) .

PURICAE OREMZRIEA (LT3 122\, S TFOMEE TR T 5.

M EEEEERRE (U5 L MR PRk 8 U 2 EKEIE], KA-49) GEVE2)
%%ﬂm,@%m9%%£m Ef&l1-2mm<T, c#tFmicE Y. REWEMZIEEA QS
LTWwiawn., ZEMEE, X=KHE, Y=Z=RBETHI. BEAIE, EE2-4mmT, AW
RHKREZEL, fﬁﬂh}iﬂiﬂ‘) T V=& (WY —FETTFVY) T, BEHEEIHETCRY. 4
Pelk, ®R1-3mmT, tMBREREETS. DV EARE, BERSmmU T T, EEOHEWH M % F
WL, 2hoaRAXY T v 7IC@AL, N—FA MEiEEETD

V. 10 $pEfeREE

SREEAC ALY, EERTIL (MEKL, 210m) % — 2 & BB ILIIRO IS 2 MR 5 BERE M
ThHY, fEh (1960) 2k o Tk Shie. ZoMEREL, SEILIROEINIH - T, ke LTHEHE
TR H LIZIUROIEEEZ R L TR Y, ARRIEHIKIC M 5 b Olk, AEEETo, 1HER—/#
FHRICMET 280Ichi=s FE2X).

SREEAE A Y, ARRINEHE AL B EF NG < £ CEFGICOMT 28, ZOERIE, BLFICo
B X D ITARKE PRI IR 2Rl LE0sEs LT, ot fElle THETRR->TWA.

ARG IR O ShEETE AT, LA —mm BT AN O i & L Ol B HRICE AL, AR
FEECTV. EREPICEEEOL—T « SUF Y NI L, W oEARITRER - AER

FOREEGLARNL T 2 VAT LTWD. 72721, SERERICH > TEHEOMO L ETT 5
Wi E-THRY, ZOMEOEREITHZEEL VRO GEIVESR) . AU, A0 BER
RS OIENNT, EEREZEI B BERALRE (EREEE) 23, PREoily & (fE#961m)
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IITEEAS I L AL BRI RS 23, FEHREITITT 77 A NEERS O/NERRED, Th 2o
LTV, ZhbHD9 s, BRRBERIERE & MRBERAAREIIFEM LD HO00RMNEA LS
DT, MITLRBEH ORI LD b0 L Bbhd (i),

ARG R IR U O EREEAL A 1, ALRICH T O GEITERE L WEIC K 0 Bk L, IR E AN
JeE BEIR TNAAE PO & 82 L CH 0, 1TSS DO T i REZ R LTS . ARSIl 4
J@ (Rrr7=nR) ORNOWEENZEAESh, &<, =7, BAFRZRE OB 46
THLDEFN—T - XUF U MRTHD. Lo T, RHkOMEALRE L, Jbmkict~<T, &
KON—TICEVIEWVESEZTRTHDTHD.

ERROMHIROBE I IE, AR —FHE G M OREOWIEAED, T bIZi o TR DI RIA < J8
FELTWD. ZHHOWEOIEENI - T, LA LV Z<BEL, K ECHIRIE 2D
FROXIREROENE L Lzb D LEDILD.

V. 10. 1 HHMREREES

AT REOTEME L TRIRICh Iz > THAT 5. Bk - RAGREZ 2L, GiEKiEl-10
MTEILT D0, 3-40bONE V. FHESELAOREX, H#Mlcmiilt TH 525, & X ITPRH
CEEIBIEE0.5emAlit:) & 5 WKL - BERAE (7 ) RO ORE2emAlR) BV LS. BEaufy
HELAEEENRO. B IRIK S 2 W7~ 2 4 B ZHFICky, LIELIET 774
MIRIZE DML, ERIUS, AHEIR - AREAIRE LS. AEF IR E CTRILERZ B L AT, ¥k
LTHEY, FfEREARE & DONEG TR,

AEEEAEREEL @ER) 132y, IRTERPIRE RO ILTERBRS 2 b EV TS, A S
KAER PR & ORI, BILT/NEITR G P HU01km, MEHK280ma ) RLRIRT K
AR (VAP 58 1.5km, WEHKI34A0MO M) 7o EOBIACRHIE SN, MEIHIEE A CARBMA
DT, vy — 7 CHEN LERE (W@ TIERY) TEfi L Tn D (2 2 CIXRIMZ BRI . B
BTN SR AREEAL S T, BERIERS O/NSEAMATERIRERICBEA L TR Y, BERIE
EAIIRERO /vy bV a ) =L U EELER, ORIRMK
EREF->TVD L IICRAD. AT, RldZEbEics
WTEPRR IIFE RS PR 2 BN, il L (BE25[), 7o gniE i
W BV PR (il AR ST R0 1km, B FI620mO HEr)
BT, PR LAE R PRS2 S FE DBESEL L 72 IR L D AR B EE RS
TERPIE OBRAZMO BT E T L TR Y, TIUHET 2
OYIAGE R, BRI TS,

L A OIREREAR (LB R OVEREIE FIR0R 958 BELTEEIES (Gn) B

2 THE T DM A RS 5. B SAFIRECS 027 > 7
AT 774 MR (Bl )

MBREGEEE (UHHHEE, AEDH, KA-61) (VI 1)

13) iy G s05 O IUIE GEFR KL L) OARTEME P OIFIRR T~ 2 4 b bik, b 3—=XOER BFED, 1940) LF UK
R (T, 1955) OPEHBHM BTN S,
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BERIE, BT, H4% (BRI 250, RE2mmAiE O HBHERERTIEN, 7oy b
oL B5b0bbBb. ZEMIT, X=KEG, YEZ=HWRHBET, Yrar - BhAia - BIKE
REBWHEY (BE) RE2A46 X IHETS. AEAE, BESsmmiigoARERREZREL,
FV A7 L—AHRT, BHEEEZELL R, DV EALETLIRLMIZINADIAL NERST
W BRAPICEEAY OMMARMEREREENDI LR D L. AFITES-10mmATE T,
AE—F AWK T, sub-grainfbkLCWZWbDonE W, BV EAE, EFf10-15mm, T, ki
DI OERE TS 5. —IRIZ =V A MBEDSBE TH DD, IR e,

V. 10. 2 BRBRESEEHE

AENL, gEEAERE RO FBAR L LT, IR LA & (LR RIF AT T, ii500mifiik
DRV REZ R L, Ei2Z OGO BRERERM T O/NERE LTHRA CBEHLTWS. &
A & OESUIWIE TH D EENZ VN, AKIE R AL (B R, Z 2 IR OERE 722
), SRR LR, AR oMU IR A 2 I RIF AL 1 TR E Ak E A b > THEV TN D
DOPBESND. A LHRIRERIERS & OBRIT, D vy — 7728l b - THIZ N REITH D,
i, BIEPBEOBEMIEMZH L (HA)I LR, 2)/i#ENERE ORICRORERE O L DR UTAR
BAEOEASE L LTS, WEOFSUIRER &L 2% (LIRS, 3) W& OSIINIRE
m-108emf2ED~ A B ) A MEREET D BRA LV <A 7 vy = — 7 HPikanicu 7z 5 EHYIE)
REDHBEPBEESN, oD b, BRRBREREREITHBRERERE X0 O MICE
ANEfRLEEb DL HBIND.

DERBEREREIL, —M&IC, REI2cmo ) EaAL T LYk (B5mmaATE) oAk - &

F26[X  BRREBERILRE O Y RABLHOEMES] (N50'E, 70°NW)  (hiLy mARIl ki)

14) A TAEALA OB REREMS TICORIRSHEM E LT LR LIEE ENTBY, ZoEREIMEATOUEY), BER
LIAELTHDEDROWTRNTHD.



B - BREENLRY, ZnoOMERKAG THRIEREEOARE (BRRL10-20%) BHEDTND. 5
g ) BRI LR LIREMES 27 (H26K) . ZOAf1E, EHOFHE TR 0E D, $ETER
HOTHMTH HMBLEERIERE L IFL A LEONRVEEIR). 8, TR L OB IhEo s
W A T OB OENRE 2 b o, WIRAICIE, BRRIERE &5 LIRSk TH Y, &
g R (RRI50%m%) T, NoRE—WREA, MRE—fRBRETHY, BRI (R
0.5-1cmi2fE) ThD.

DOEIN, AEOREHEAR (LKD) 12OV T, FEFOMRETGT 5.

BIRRBEREME (LILRTHER R, WROBZEHE, KA-161) GEVIKMK 2)

BRI AR THNIONZ 50D, BRERBIARELTHN6%E 5, EfImmai%k <, LiIFLIE
BERHE 28 % > 7 Ny RRRICHEBI L, Z26aMiE, X=%ka, Y=Z=EBBAaTHDN, HL—FEl
EREFICL-BZEONDZZLENRZ V. BBOREA - AR - W)V EARIIIZESEETHLIN, B
BEANRBMA T, BHERKR (BE&R2cmii#k) #22L, N—¥ 4 MiEL2T~T. REAIE, BEE
FEdR (REE05-1cm) 2722 L, &Y 327 L— AT, BHEMEIRHEATHL. ARITARB—F
BIEKOK (B5mmAitk) o HEMEE &S (sub-grain (kL TWiw) THhD.

FR ORI AL A LA CPBRIER0.2mm) 2R3 RER - A - B Y A - BER GRER)
Nheb.

V. 10. 3 #HNMEEZEES
AT, Al LUTEER D B BB L~ S < IUBEBIC T 5. AE BRI S THAREO/INE R E

ANEERE LTHIBES TR Y, SERENEY v — 7 C, HRAERED S OB Mkt A oPicBEA L
TWLLIANDHD. ZOHREITITHRLIRERSERS OEBAHBIRERIEMEOH AL TH L Z &
FHONTH Y, ARETE, MW EHEOERS Zh EFARREHO LD L LTHS .

MBS REEE (U7 ELUTHE Y EFE~100mO L, KA-155)

WAL A R L, BT, Bl TRy, BRE2-3mmOERREERICE
I, A BRAIEERRAM CRifgl-2mmiEE) 2-5< o TWnd. BT T, BRERIX, X=
WA, Y=Z=FRBOAOL AL RTH, BB THREO—RBALZRTHORZ V. REAITAE
E—FHE (Effl-2mm) O4 YV 327 L —2ThHo0, PRVBERIEHEZE->TWE. fik
c RATFAB—ME T, REAICHE PG ROLERERERL TWD.

V. 10. 4 7754 FEERSA

AL, EICEEEAE RS OB L, SR (R 7 =V 2) ATHRLRERE RS & B
<HFL0EM-E10MDENREZ 22 LT D, —fRICHIRL - JREAT, Fagme LT REOERER - <
Ak, FAROAEREZATND. < AHIFE0.5-1emDFILEAEEEEZ S 2B DRL.



2T I E AL R T S AL R CHLE RS E R ORI (BVE0Til B R o IR T)
V. 11 fiERE

SERTE RS 1L, HILITRER S & B PRS2 AT T, ARV — R RS NSO % Tkm X 4km?® D5 1K %
2L, WAEBEBEWCWS. BEL, SEIEREOTEME EITTR T, MRk, KA RER
ERET, 7Y RABPLRPBIN (RE2CmAlR) #2325, WAL OFMNE TR, Mk TN
ROJGMANIEST D, £, Th S LI BRERAERE O/NEI 11907 O i A i e L
TV,

V. 12 B EAEREPIRE

T EACHPIREE, A (EHAI600m) FET OUVENT - BTSRRI T BN (150m
X500m) T, SRS GLEEEEERY) 2%, EETREMES L LTE D ZATNS (27
). ORI BEW - REER L, AR0AEEN ARG - BE (CER, MEERSTO R G
®|I20-30%) ZboTWA. 8 F T, BERAIEAOREENHEE T, 7Ty Vo aT 2R
WHERAIZ E D ENTAHY I7 L—RHRO U ARFEL TWD.

V. 13 RECEE ORI

ZRIXIME U OTRREFE O A DRI 2 EAR (G5 9) Z8EL, {LFEEITo72. HIR
W22 S OEAOIEFMR, CIPW /L AL O —E A OE— Nk E —fE L ORL, £, Zh



F 3R AUNIEHIROBRRAREOLEERK, CIPW Jvn, — FRUHRHER

1 2 ’ 3 ‘ 4 1 5 | 6 L7 ] 8 | 9
Sio, 46.29 | 67.07| 69.13| 67.09| 70.68| 65.32| 68.73| 73.43 73.31
TiO, 1.45 1.96 0.55 0.39 0.30 1.03 0.31 0.16 0.20
ALO; 17.74 13.76 15.08 16.41 14.27 16.09 15.90 13.79 14.16
Fe,0, 2.47 0.60 0.99 0.79 0.71 0.80 0.71 0.59 0.55
FeO 7.90 4.31 2.71 2.52 2.16 3.70 2.01 1.11 1.25
MnO 0.21 0.11 0.10 0.06 0.07 0.08 0.07 0.06 0.05
MgO 7.40 1.82 0.71 0.79 0.75 0.85 0.89 0.33 0.32
CaO 11.53 4.97 3.49 3.99 2.65 3.78 2.56 1.58 1.63
Na,O 2.17 2.81 3.3¢ 3.90 3.98 4.21 3.74 3.32 3.11
K;O 0.81 2.05 2.22 2.37 3.83 2.12 3.73 4.53 4.47
P,O; 0.13 0.16 0.07 0.11 0.11 0.922 0.13 0.06 0.05
H,0(+) 1.65 1.40 0.93 0.69 0.57 1.22 0.61 0.31 0.62
H,O(—) 0.08 0.20 0.12 0.16 0.12 0.11 0.16 0.26 0.10
CO, 0.13 0.40 0.32 0.04
Total 99.83 | 99.95( 99.84| 99.27 | 99.50| 99.85| 99.55| 99.53 99.86
CIPW norm

Q — | 29.22| 31.30] 24.35| 29.08| 21.89| 95.01| 32.44 33.55

C — — 1.00 0.44 0.17 0.52 1.37 0.70 1.36
or 4.79 1 12.11| 13.12] 14.01| 22.63| 12.53| 22.64| 926.77 26. 41
ab 18.36 | 23.78 | 928.96| 33.00| 97.75| 35.62| 31.65| 928.09 26. 32
an 36.97 | 18.88| 16.86| 19.08| 12.43| 17.32| 11.85 7.45 7.76
wo 8.38 0.53 — — — — — — —
dik en 5.06 0.24 — - — — — — —
& 2.87 0.99 — — — — — — —
hy{ en 1.16 4.30 1.77 1.97 1.87 2.12 2.92 0.82 0.80
fs 0.66 5.25 3.44 3.44 3.01 4.58 2.72 1.40 1.60
ol{ fo 8.56 — — — — — - - —
fa 5.35 — — — — — — - —
mt 3.58 0.87 1.44 1.15 1.03 1.16 1.03 0.86 0.80
il 2.75 2.39 1.04 0.74 0.57 1.96 0.59 0.30 0.38
ap 0.30 0.37 0.16 0.25 0.25 0.51 0. 30 0.14 0.12
Salic 59.42 | 83.99| 90.54| 90.87| 92.07| 87.88| 91.92| 95.44 95. 41
Femic 38.68 | 14.24 7.85 7.55 6.74 | 10.32 6.86 3.52 3.69
D.I. 23.15| 65.11| 72.681 71.36| 79.47! 70.04| 78.70| 87.30 86.29
Tot. FeO 49.37 | 42.06| 36.48| 31.40| 26.26| 38.10| 24.06| 16.71 18.09
{MgO 36.09 | 15.79 7.19 7.68 7.04 7.33 8.08 3.36 3.32
Na,O+K,O| 14.53| 42.15| 56.33| 60.93 66.71| 54.57| 67.85| 79.93 78.59
Q — | 44.87| 43.07| 34.12| 36.60| 31.25| 31.78| 37.15 38.89
{Or 20.68 | 18.61 18.05 | 19.63| 28.48| 17.89| 28.01| 30.67 30.61
Ab "l 79.32| 36.52| 38.88| 46.25| 34.92| 50.86| 40.21| 32.18 30.50
Q — 1 34.79| 34.96| 26.93| 3L.65| 95.05| 927.62| 34.23 35.68
{Or 8.06 | 14.42| 14.65| 1549 24.63| 14.34| 924.34| 98.26 28.09
Ab + An 91.94| 50.79| 50.39| 57.59| 43.72| 60.60| 48.03| 37.51 36.93

Mode
Quartz — 35.5 9.2 18.5 41.5 33.0 31.2 492.2 35.0
K-feldspar — 4.7 — 25.5 17.1 1.3 13.7 24.6 29.9
Plagioclase 36.6 44.6 34.9 45,7 33.6 52.92 45.9 29.5 30.3
Biotite 1.8 9.5 } 6.8 6.3 13.5 9.2 3.7 5.5
Hornblende 61.1 5.4* 39 3.5 1.4 — - — -
Opaque 0.5 0.3 0.1 — — — _ — —
others — — | 49.8** —_ 0.1 — — — —
% (emufg x 107%) ‘ 21 ’ | 12 ‘ 12 | ‘ 1 ] 8 |
*including pyroxene ** groundmass
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ERES!
1 ARABIW S (ELTmaiEIl, KA-38)

2 HAEAAPIARER N—uE (FL b rE)  (RIUTE L, KA-T)
3 APARERN—TABESE /& b BEE)  (RILATHE ) &, KA-36)
4 ANABRERERNRS NTERPIRE)  (BIRTINR®Y, KA-65)

5 MPAEABREREHEMS UNKIEmPIRSE) (BT AHES, KA-20)

6 FDRIERER: b —F Al (B3 b—J ] (BETINK4, KA-180)

7 A RGPS (B LT PO (I LR, KA-49)
8 HERHERE BhEEIERYE) (WA mE e, KA-61)

9 BRREBERIERE BSEEERE)  (LIUETEA)I G, KA-161)
SHFE 1, 4, 5, 7, 8 : HEUHRIWIRFEHT
2, 3, 6, 9 :JIIFERBHE EHAFBLFR
IIVEEA 1 — 9 OB AITHE IR ST
WHE (x) OUEIIHIFEESGAREETICLD

(wt. %)
: ! : T
Si0z FeO
8 1o}~ :
o
= -
5 s 3 8§ 2
89 =%
MgO
15 - 7
- o}
[
50 5
| s
L ° ,MW
Ca0
15 7
Al203 o
10
/ -
20+ 5| -
— o ol
L o Sg T
M o
10}~ Naz20
1oL
5 k*w
SEN, o
Fez03
or 10 KeO
5r 5 e D,
e © e~ s S
R v i M | \ : , . ’7 . o .
90 80 7O €0 50 40 30 20 10 o] 90 80 70 60 50 40 30 20 10 o]
(a) o {b) D.L

08 AILFEHISROEREFEOBRILS—DIL M 1-90B51EE3 ROREERICHE. BT Aramak:
et al. (1972) iz & 3 BROHEREHEOEN AL L LU ¥ (E29-30KLFE L)

EEFBOEEIZ T vy b L TE28-31KIZ R LT
AHIROWEECEFEIE, B E—PIRCEEZERS &, BRTRSI0,67-T4% OMEKFEANIZSH 5.

2D D HAMBOINEATE R T o D IAAC R RS & SREETE RS & 2l 2 &, mi#E13SI0,65-
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(wt. %)
10

Naz0+K20
o
T

50 55 80 65 70

. I6)
5102 (wh.%)

FOX AIKIEHEE DEEEDSIO-(Na,O + K,0) Kl Bri=shiEs (1976) Kk sk E
TERBES OMER. Rv-FHuL Kuno (1966) 12k 5 Y L7 A MRS - BTV FERERFARRT
N VBRI OER 7T

Total Fe as FeO Q

NazO+ K20 (wh. %) MgO Ab (wh %) Or
FE30H  BIIFIEHIEOTERAREH D MgO-Total Feas  #31K  RLRKIEHIR O EREED 7 V5 Q-Ab-Org
FeO—(Na,O + K,0) X
1% DRBZEDR B D0, BEITHRER D72, S0, (F73%) KOTAHVIZHEA TS, 20
55 2 ER AR O RHELE, SBLITIIOR ST — FHEORE L <G L CWD. 2 OmfE S O
BiE, SiO,-(Na,O+K,0) KT, HADIEMEHDOFHHE LY FiiZE A E—HLTEY,
Kuno (1966) DI L 2@ T VI FZERY] CUTET A Y Y LT A FRAD IZAD.
ZHUCHK LT, B b= VAR & b —TFVBERIE, SI0,-(Na,O+K,0) KT HARDIERE
BOFHHEN LY FEDELL Na,O+K,0IZZ LS, Y L7 A bRII CUKMET AR Y Y LT A
FRY) OFEHITAD. JVLHBTAHD L, FLL Or IZZLL GEIN), E—RTHIRAZITZL
AWEBFERNT &L ILINET D, WHIRBCETEBAR B OB ST TH 5 K EEREES Y 2L & Bl
BxboTWD (ZANEA, 1977).
¥, HI3RITE, Ll A-REOMBENER MKRE) BRENTVD. ZbLOWHEL,



D.l. (GHEdEE) OREWD DT EMMEIARL R 2MAH 27, kL LTEbO TR, E—F
DT CARBRALNE E A EBRHENRNZ & & X<HHEL TS, IsHiHARA (1979) 1F, T4 L 8k8K
F L BERIR DI RPEIEDE R % x =50X 10" Cemu/g IZE WV CH Y, AHEO b OxW 3 b SR 7
F & UHGIRDOIREHTH S,

V. 14 TEfEEDOH Y 7 L—T7 )03 AR

AREMEHIL O REE (4H) 1TOWTH Y 7 A—T VI AERPEEITo12 (AR NIV
NOLHET, TSI T TOREMITELALEE L TRV, JIEREOREIIAST T O 4 5 1 A
DIRITITY, REHRIRALE I THE R FIR L THh .

RIEREEIE, 121F67-69Ma (Affl~ ~ 1 ) 2L, BB I L oFREOERT, HEHRE
OFPANICH D . EAFIETIL, WA D, TR B —2 % (LB R PIRE — St fa &\ 9
BANEFRROLNED, ZbOBEAORFFZET FFROWUEREL Y /I EB 2 RIER L7220,

B, AU K OUEOSEI ST ORENO LY U A—T NI UAFERICONTE, ZRETIS,
58Ma (BEET#RfENRE, ©RAE) L65Ma (FREFHTE / 1L) LW ) BUERHRE ST\ D (e - 4f
M, 1966). RTHIIAEZZIT COAOTHINT S L, BHEITSEOREMICI. 7ok, fiKFTIERE O
HEFONLEY T A—A FrrF 7 AERITTIMaT, ERROME 0270 dvy (R - G, 1967).
72, MR PIE OV IR & Bhbh 2WAEE A IZ OV TIE, 69Mak \» ) BEROLE Y T L
—R hrrF U LENR (ZERELENG 7R B 6T Y (Rl - Ak, 1967), Attikoh Y o
L—T NI AR E L LT D,

#E4k BUNBEMREOTEREEDO DY ¥ A—T A 4ER

WAr rad

# B BEES | E | % B | g | K(%) (00 sml | AT DA BRI
STP/g) °
AfERRRE | KA20 | BEEAES | ARREHEER |BER 6.49 1.69 83.3 |66.9%3.3
Ak o 6.50 1.75 86.3
i) + RA-65 | BNTINARES | ANAREREN RER 6.33 1.72 82.6 | 69.1+3.5
Bk 6.35 L75 | 86.6
FRILERERRE KA-49 | BUmEEL | BETEREE |BER 6.7 1.78 | 86.7 |67.7+3.4
6.73 1.84 87.6
Sn it KA-6]1 | &ITEEK  BERTEE HER 6.36 1.73 87.4 | 69.0£3.5
5 6.40 1.76 90.9
Ap =4.962 X 10710 fyr il : Teledyne Isotopes, U.S.A.

Je = 0.581 x 10710 jyr
WK K = 1.167 x 1074 atom.
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VI. & Ak

AREFHIROENRITOASS - FHROAS - BERE R EOHHE—FERES A L, TABY LRSS - T
TuT AT =R EOEREE A LIRSS, BN, BEORENOAT, SELRS IR
FEh D AMAEIOKBIERICHHT 2EBOENTH A S . ISR LT, HEIEBL S A1E
W CIIZNE TRRIN TV, AU O BI5100kmIC AL B 3 2 5 50 IR 3 5 i 7 (213 3T
PRI A & AAT ZECE O EEE (Kuno, 1960) AETHALTVNADDS, AHIBO S DOIFE LS EE LT
WHETINERRD.

VI. 1 OAE - AROAELOERS

OAsalRE, LB ERCE A4, M) ERCHELMEE, ThEThENTn5S.
WK - SRR A R L, BERIIRHRA R OANA GRiEA) 22570, AIETRMBAE— MBS E TH 5.
FHOMEEIRE, IR RS T AR &, VTR R ORI B I 797 C R
F - JHERTN A ER T T BRI 2, ZhERENTWS. JRE—IFIRE, BERE 2L, MM
i, BRA - AR @ER) - ARE GER - R 2 SI08) KOENTRERNLRY,

AR E— M E TH 5.
EERAANNT, ST E /A LT CaBEEME %, ERMTRFE)IROTERILEENREZ, Z
NEABEVWTND. KAM - BEREREEATHD.

VI. 2 TABVZREROT o TaTy A7 =0

T ) ZRAE OB IR BILTRTR) IR 2 @ CRWE Sz, ZhEn i b i miik T,
AP E 2 BV T D, ke, B, BEREOE AT, MEEE LT, HEEA D, 7
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Crassostrea gigas Balanus spp.
Ostrea sp. :
Cyclocardia siogamensis ?Z;;ff;e :pp:

Trapezium modiolacforme

Felaniella usia Callianassa sp.

Lucinoma acutilineatum B 2
Anomalodiscus sp. Lingula sp.
Doisina nomurat Terebratalia sp.
Dqsinia kawa.gensis . ) Discinisca siella
]\(zp_bonf)ma‘rcm r.mka_mumz 5 w M
Siratoria siratoriensis

Echinocyamus crispus

%fﬁ:zjs(gg‘mm Kewia minoensts

Hiatula minoensis B AU

Moerella sp. Carcharhinus priscus

Fabulina sp. Negaprion sp.

Cultellus i zumoensis wOE A

S?{en Sp- . Pterotrissus spp. (DEA)

Siliqua minoensis AL B

%:72;0;1;1?07”8"5“ ?.De-lphirfdae, gen. et sp- indet.

Thracia watanabei Pinipedia, gen. et sp. indet.
Sk

Periploma mitsuganoensis L E %ﬁ_ﬁ*.

Pandora otukai Globigerinoides spp.

Dentalium sp. it \

Turritella sagai Metasequoia occidentalis

Vicarya yokoyamai Pinus sp.

Vicaryella bacula Abies sp.

Crepidula jimboana Comptonia naumanni

Esupira meisensis Juelan

Boreotrophon osawanoensis ughans sp-

Phos minoensis Quercus sp.

Ringicula sp. Zelkova sp.

Cavolinia sp. - Spondias axillaris

Vaginella depressa
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EOIHLDOTHhS.
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LEETH D (F44K).

R B 2 R

WEE S (1978) Mg - Eoil.
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BFEFR TollikliE, HiiottEEs wTnbEs. ABOE T 2EREREIC XY Ik
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A8 R TIEAEES R LavL, BEHOO A ALE Tlas - Lo ME - IR DR S
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VI 1. 3 FHEE

5 LS
Q

AT —EWERO 2 ROWUFITHIEIC LY, S LB EREMICERE LTI 5. /i Ml
(IR R & AR TEIFERTIL ) BIEHISIC £ /228> Th D,

Eek TEEIVEHTZIELE

= ¥ H
Acila submirabilis
Malletia sp.
Saccella minensis
Portolandia sp.
Yoldia sp.
Glycymeris sp.
Patinopecten egregius
Venericardia siogamensis
Nipponomarcia nakamurai
Macoma optiva
Macoma spp.
Cultellus izumoensis

Periploma mitsganoensis

v /7 R
Dentalium spp.
& R

Turritella s-hataii
Euspira meisensis
Doliocassis sp.
Hiania simizui
Tritia hongoensis
Eoscaphander corpulenta
72 =
Brissopsis sp.
Linthia sp.
Schizaster sp.
TV YR
Balanus sp.

ChE, 2, 1967k DR

EEEEL R

Globigerinoides sicanus
quadrilobatus immaturus
quadrilobatus trilobus
Japonicus
obliquus
subquadratsu

Globigerina angustiumbilicata
Jalconensis
pracbulloides praebulloides
pracbulloides pseudociperoensis
woodi woodi

Globorotalia mayeri
scttula praescitula
siakensis

Globoquadrina venezuelana
dehiscens

Prosphacroidinella disjuncta
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TS (FR, 1967). ARRIFEHUE TITRO 4 » T T/NEESHER S DA Fiok150m (B
R . 2) 4 IFA THBIA N OB (RBHRE DM —VEE) . 3) M L ik350m
(FBUREJERA) . 4) 5 3 HURTE HFHI200mOFEIR VY (REATES) .

B8 AREMERICEET 20 MAL— F (B, 196700 K00, iz HEFEFTIL] KfEH
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5.
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Thd. ZOIFD, SHBATA (1978) [XIFMEMENEEFEHD Vaginella depressa s L7z, —7F, #ibfa &
Lo B ibs & BB banEEN D (B8 %K) . il A fL i b AT 1 I B
(FHH, 1979), FKEFE LR IE@MELZRT.

¥ A LR A DR - TR bE AR L, AL lEEENT A LD, R
JEIERTH T RS] (Globigerinoides sicanus Datum— Orbulina Datum i) (ZxfEE S 5.

VI. 1. 4 {LIEE

WEL  E)INEH (1979) g - k.

MR 7)1 (1979) THISESATORNDT, BFIIF A LD TE LA A b BT ~2
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BT HATHRITHACH L Er R F AR OB & 0 2 ST TV 5. BEFCH IS
850mLA LICEHT 5.

W OISO I b B B > THAT 5. BT E LT — LAk 20
i), EHRHE— KR CIE AL — HUE A T20-30" AR,

BRFER s Fam S

BE A, Tidieom.

S48 1) ERBEIKRERM (F45al) = 2 TIEERKIS L EEE O T EROMETH Y, HE
LA R B 2 S TN 5. BRI - v — R S o n AR IO E A — R, ThIcqE
S, B OWMES RS, kBRSNS, BEEES, EFICHAESR DS,
TENXAEA—AEE, FERIC/R D MM Ao, AT EEICKRCEEENS K 0D Z LT st B.
BT CIURE L TR L 72 0 L— R > TG, UL, Bl EFrClaifke oS L iy
MHEBND.
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.

ME EINEA(1979) TlE, RHRRFEE LAend o b EREWIEREL 0 & <, Wk (= o
) KVELNEBZDOMREY, L LTWD.
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TREE Y By - E—h A - Pl - E - VAT - BEREO 6 DIXy &z, BILEs (1979Db)
I3, BREREO LAACHTICEBRIEAZRE L, ARSI, RN oS 2L S LT,
L FHC 2075, £D O L, FEETakava (1963) OPHVEERE LELIC, Yokovama (1969) oOfft
B HBE ST 5. —J7, BRI Takava (1963) O HE B JE—E MR i FEBC, Yoko-
YAMA (1969) OB E—THAERE TSI Y 35, SEBWIEIAE, L AUREE P — g ED
HMETHS.

HWEHBEWRBHOFERIL, IhE CTOLTHEDOHIEI DI O ERHIICE N2 HRY TH DL Z &
BHILNCSN TS, ARIBHIENICIZZ OO B, BEFHSSAT 5 (L 2. 2. 4THID).

A sk > BRI BED SRR AOBIZE & LCIE, 8 (1934 24 E LT, HANT I CIE
g (1968), BHILNEA> (1968) 23, SRHMMUE CIIBHEN 7 v —7 (1972) B 5. £z, AKiEH
WA CIEH D03, IS O & 2K 0 EBE CIXEARNES (1977), HEBEBIHG 2 v—7" (1977) 2
5. 2L L TETakava (1963) K OMARIEA (1979) 23d 5.

¥, ALH RPN A BEIC U Coqitilla R Ao s, maiil 4 FRIRET e &, b4 S bhigk - DLtk
WEFRT 5.

VI.L 2. 2. 1 T %8
ARTREHL S U & i BB PRIV NC AT 5. 72, BREHIERC & AR AL RS TR L/ N
P AT 5. HAR L OBRIE, FERTHIE IR, Sk
BTl ARA.

AR

- sPa

#E4A o (1931a) find, BLIE) (1968) FLd. K-
W RTINS, TR O BT . y

BE 250ml b (BLiE2», 1968).

BEER Ao EEWE CET 5. ), Ao o ERPN
£ R EEE (H6RE)
B Bl LTS EmMO PRI £ SR T - s

R, RO - BREE T, BRERAEEOE o pmem
EROBEOTRD. HEEEHKEERTs 0L, R0 - SEFERELLORE)
bOLbD. AEORTH, ThbbEEER oKTE oo RITCRBEER e

38) HINEA(1979b) 12, ZHE TOHEEMBHOMENRES N TS,
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AN TG REHOERIR I ME OB — S BN BT 5.

R AXiEHESCH D, JHEIT/IMZEA) G Segodon 2 sp. A% R Sz (IEF « A2,
1979).

3T

MEE

B SR L SkmOMEIR V. SRR O B A 5. R MR O S AL MBS, A
A, ACED)IRIIR & v T 9 5.

BFER R IINES. HALoSE & OBRITAE (272U, deiiTiiEs).

BE HHciysom. JLRSJIRTE CHI25m.

B FeolNTHEX M ORI Z 7R3, TEIOMIZIERABIC ETe0s,  EEB20mid K05y v A e i
KA R D BEOT v — 1) 2675, EETITRIKRROMABOBE LTZEENIHRICT Ny M
B, —07, S THL N LEBEN D B, BV NE WD &, MIKEOBERRHH Z &, TE
AR Z LS, BRAMTO FMICHY T2 8 & E2 6N 5. L) INIRTIE, BfitkILIK
JEO TN (BREEARF 7 L —7, 1972) (1TH925maJE & DAL L 7= BfE 7S I R A I D .

M LRLOBBIE, AR TV DI DICEEZ OBMRE M D Z LITTER. LvL, BHED
JEELPE & AP ) IR D B it KUK T8 & OBRN S, ABRETIT B L TIEHYEE L.

vi. 2. 2. 2 F &

ARG O HEEEWIBHE FET T ABAICE O (B611X) . FEET s CIEILES LB A6 L, Sk
M CIE AL L 0 SRIRDRE - GRS IE - EEER T 5. ARIEHIBE ORI, T B A
150m, —J5, S CIR450mEl LITEEY 5. FHRET s & Sl s o A i o0 I EEEE DI RE I L

O HEERMERE LA & T OB AR E S TEREA (KK AR ERE K il B
(FARTHATE )5 O it o>-k)
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F0R LEEWEREFESR

Taxara [Yoxoumus s HoE M FleKILIKE E R
;e:at:t- 5 \ H F M OHE EB0lm+)
mation .
2 ! I P ® -0 b1
g
= | WO
e n | s o B fi 1 B (140m)
s & ‘ ‘ ‘ (G5 ARSI S D)
g [ gl \“i_/ e |
5 G—
[ 5 r FER
£ © R LU
) 2 1% £ T (150m) & # K (170m)
» KL - 1) L A S B - R - oL b - KD
o
§ — & &
13
. — & fr
£ = SR (7 (30m +)
g ] K ne
£ 2% WoH @ R (250m)
= T E 5 @ -tk
B0 o
R S ] HoOE K
= SR - (A - AR

1%, BELED (1968), SEEMARFZ A—7 (1972) 1LV 5@ L TieEN D KILKERA S SN TE
0, XA SN TWD. UL, AR AIUTFEET sk Gkl LS mg (Flfg) 723,
PREMR CIIMES AR GRENE) 2R L Tl Y, WofMHURIcAREV R H 5 (GEL0R).

eIl L R

WEZ  FALEo (1968) OFEILRIBIZHYET 5.

B BHLES (1968) TITZRE & L CORRMITIEE STl AR RIMEHIIEE © 3 2 RT gk
OFBANZWCERAICITE T 5. REoAHISIIrEH kD) MigHso B2 - FEEETh D B
LiEA>, 1968)

BFEfR TromAwELEs. ERIEORBIEEIC TS0 Lianas, ki) RIfgHs ¢l
137> (1968) DFAERE LA

BE AXKEHEAN T34 150m.

AH MTESARE. EIHEm-108moR LE LR SEmOWEREFICH R, MLEIENE
Bk, WEIEIZEEOR LN L PRI E T, —EMEEAIR C X550 H 5. ARIEHE TIE, RtEh
KT&;D%%(%%EEK@#%%?%LHQ%,E%,Wﬁ,&@ﬁl&@ﬂ,%i,m%ﬁ%km
PR ND. T, AR FULL D RS -LAE - AT - B - BRI - DU -
LIS - R - MERR LTI SR TS ILED, 1968).

WER S (1948).

39) $MEE (1948) DG & Fsiste B L & b 5723, iAHN R O TARSE CHERT 5.
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B S ORI SRATRITE 2 (X0 RGO, Stz ozn4m L, mbERE»S B A E)
K OHERIJEL, St iC b omd 2.

EBFERE FroSHEmEEE & 13k TS, Eroaks e L AT, 2o BRSO
PRER S IBICANY TR =1F 9=

BE K170m.

AR WESERE. THCIWER, EMTIERESEO) - Lo - KA. TIOR8
WEE LT Ry, ERERT, BE L TIERE “ - ARBEE” IS8, ThICF v — b, MilE %
RLATWD. REP DTSNV —7 (1972) 12Xk 0, FALLY G, 8, K, BRI LD
0, fBiE, A=, MEROKKLKBRHE SN THWA. 2055, FHIE - 5 - /IMETRKLKE 138
FEPEAY R,

FIRED AL 7 72 S AR LR O WHIZ b, AER ST 5. B IER20mOEI 2R/ D,
RIS [N S I B DN D, HRICT Ny T AETTIERLI-5emD T ¥ — b« REBCE A B HL +
BHICIRC . #ROMERBR O o kILKEEERT. %E THLEMKD KLKBAEREN, oG k=
fFIETIEA0" WERI DO &2 51T TV D, WHUISILTARE O _LEEHEICEE LS TH 5.

M HAET A KLKEN S, REiXElEicstbshsd @, 1972).

as LR

WEZ HEEWENZ L—7 (1977) &4 - .

B AERSERES (kO] [REHEER) . AR Hilk CIESiETE 5 o B & & /ML
2T TR BRI 2.

EBFEEFE TIoSEE, FIoBiE s i biEs.

BE AREHIEN CR140m.

B OHEEBE LV —7 (1977) T, TEHCIIBESOMEL BT, Rt - v b - i B4
S, 3BUEOXUKBEPAET 2L - 2V MEBETH D) LiiESN TS, SNE S TH
FRED AR 27723, SREMELIPE TIoRm o B4 H4. ARSI 7 v —7 (1972) |
PRS0 P - A - S - L - BUH ORI S STV S, 209 5, Hkl - i - 51
DA K LK B IEEEEA BV,

R HEEWRAZ L—7 (1977) 12XV, BXHAHI SR {kA Trapa macropoda 23#id Sy
TW5.

ARER

WEE HEEWHEZL—T (1977) @4 - .

B pEETashr (ko) EHEN) AR CIT B ICBINA R T, RIEfED B
27 L—HBGEIDICRRRWB A A LN D.

BFER ol i3s. LRIE, HEEWER A —7 (1977) XY, EEKUKEBOT
fLEEZRINTVS., LL, BHARROLD, SEEHIRICZ O EIRBFIET 20 E 9 NI LM T

40) SECRELRE - WEEEREIE TR0 RO K N EBICEEICE T 5. 2o KK FIEEAE (1977), HEEMES
N—=TAITDICE VLN SNTND. 7272, EMEMIINEICBRE SN TV 2O T, AR TIIsfB o5 H 5l
U CHEEREMIEAIF 71— 7 (1977) D KA LIz o7z,



VAR
BE #fhrcipioom GREBEMENZ v —7, 1977). ARRIEHIE CIEH110mOE S O
DT 5.
B EEEMASZL—7 (1977) TIF RS0 TIER L - v b - W - B DRER SR,
5D KILKIE & HAET 2WEE R « >V b TR0 HERE) LRI TS, RRIEHEN D b D
X, TOEF~OIERET, BAMFEREOEHEZ R LTS, & FIICIE, SRR kLK E N A 2 e
ELTHENRS.

R HEEWEZ V—7 (1977) 12X Wik, Glyptostrobus pensilis, Metasequoia disticha, Fagus

&
=

sp., Quercus (Lepidobalanus) sp., Styrax japonica 235 &z,

VI 2. 2. 3 Fr—REERHUR o> dEEEE G I
BN O T—REBF & Ui, 2 DAL O LTI, 7 0B 0T T — TR EEEE

KA
A985m

B wmms T T

5, SR P mE@s®

T mEstB C-lete #ERE
0 Tkm
—— ]

62N PR IR HEKR
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TR REDSE R B3 2 (BE62) . AT A OEA R L TR Y, AN O EEEME R
DHAT, wHEWVINIAMTLEOYFhE CEF#IR & IEPR) THY, —JF, mbmWandokEl
L O (B sk & IEFR) ThH Y, FOmEZRIXI0mMEL Ed 5.

ZIT, YRatNoNEEVBHOMEMEZIR~D &, BRSO LR R OERIC T Ny B
THMEERE, & AEWKETE. —J, Pl & Bl o5 % LT 5 & (B63K), -
FHUL TITHBE SR ORS T - 1) - BEAE, —7F, BMHIR T - vv b - it EETHS. Thbb,
HEREE - EAH S BITALE (B MHHTH, HEHUEO & O Hlgo b0 L v b EzofFaEo
g &S D.

AR OB, BREecmEL N TH Y ESOKRAIMER A LN S, BRI HBINZF vy — b -
Ao AEREEEN DR, RBCEEIT 0. M LRI ESRROFIKER LE. —J7, BT 2
e KK % e,

AR O T EEENE R DI, S - RREITHIRIC A 512 KILIKEAFE R SR T, Zilb0
Hulk & OXFIIREETH D, LavL, BAE (1966), A (1977) OILHAT OFFFE R O Hilk o> 3

FEHUOR FoF
C-1 c-2 C-3 C-4 Cc-5

ALK
E R
o+
20m
PRIZAN

63X T—RRER M o T EE BB B E R R
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BRI AR D S HINT L, FFHEIRO b O LR O i EE BB E T RIS, B O Ti—
AR 0> b 00 1 FEBEBURIRE L0125k e L 7.

VI 2. 2. 4 kKB

ARG Hg N O HEEREWIE LI X208 VK ILIRE B E NS . 2 O K ILKIEIZ DWW TIE, 20
AR (PEIR - IR 25FE L SRS (BEAS, 1979b), &bic7 s var - FI v 7 (R
T.) EALHHBSKOFRN RSN TR Y, I - FEHT O —EFR O ENRE T A iR L Tokk
WF—4—L72> TS - AL, 1969 ; Yokovama, 1969 ; Paft « #EES, 1970 ; IsHipa et al., 1969 ;
MAENAKA €t a., 1977 ; WEBMNUIZ v—7, 197772 L).

AR, ARREHIIC S 5N KILKED 5 Lt & L TR b DIc oW, B ok 47k 7
5. 1, FRbLAKIUKBOBEGEMMESK, F.T. ERICOVTIE, FEDOTHIIEITRLE.

BRKIURE (Takava, 1963) B (3= F WBTLAERET LA S (K n ) KEEHIsR) . AR
RIS CIXOVERTAERES I BT 528, ETRLHE TR A S, S Cidderd) R I 7
L, ALK FAA26mIC@ I LKILIKIE e E N D SRR 7 v—, 1972). FERTHu Cife L
R TR L R IcEcE N S, i BB AL CE S H100em, BT 2 8ICa B, TE30emik
FEAARCA R, _LE70cmi3 A e ki K (LK E.

EUR FRBEHEOHEEWENRO FEUKEOESEER. F. T.ERE

E S & | R (%) .
Kol KA H = i | — )7:;,7;%;«% F,{ﬁzﬁ
s AR AR 2 13 s e B
R : 5.5 [ 1.0 53.0 17.5 0.0 ‘ 23.0 1,498
B A& 5 & F ‘
BT 1 L5 0.0] 865 8.0 0.0 \ 4.0
m A | #% # | 20| 15| ms| oo 00| oo 150
m\* B 0.6 0.0] 8.9 | 8.3 0.0] 2.2 1,497
&k # 23 # I 8.0 0.0 89.0 0.0 0.0 3.0 1, 504
AN W A 0B 29.5 0.0 70.0 0.0 0.0 0.5 1,500
Fe) 1 = = 36.5 ) 16.5 | 922.5 0.0| 925.5 0.0 1,505
l o | = 5 \ 3.0 0.0 2L.5| 922.5 o.ol 53.0 1,497
&R B |
I ] g ; 29.0 0.0| 67.0 3.0 0.5{ 0.5 1,500
- " T - " 78.5 0.0{ 13.0 0.0 8.5| O'Og‘ 1,500 | oo gwr
BT 83.5 0.0 5.5 0.0 ‘ 9.0 | 2.0 1,501
5 # B ¥ ’ 2.5 o.o! 3.0] 88.0‘ 4.5f 2.0 1,469 3. 1+0, 5%*
& & i } 14.5[ 2.5\‘ 66.0] 0.0] 15.5\ 1.5 1,505

(BEEAs, 19795 D iRkEE, 7272 L MBI, 1977, *2EHN - 5, 19701 9)

41) F63- ORI C- 1O R E OAE WS RITR OE Y . EZRJE & LT, Pinus(16.6) Taxodiaceae(12. 1), Tsuga(l.5),
Fagus(8. 5), Lepidobalanns(7. 0), Liquidamber (4. 5), Corylus(3. 0) , Alnus(2. 5) , Carpinus(2. 5) , Cyclobalanopsis(2. 0), Celtis
(2.0), Ptrocarya(l.5), Castanea(l.5), NAP(3.0). Carya, Nyssal3#& Ei7zu .

ZORRIE, GPERE RSO SEEBER ) OMRHEL S, FEEE (AU B oz @bl E51a6n
L. () W%, 378U e =g (BR).
42) KR8 O A IE Hge N OB ISR LT H DT, Rl Emg Lz,

- 86—



H64lx] EERE 1, TR 2 Bedefe Lokl T Jg O #FH (R RJ M, W b mgo ko)

%;;XIJJME (BEILIZAy, 1968)  BLeHE T LISAZr  olE (K0 BIBEHEN) . ARRIbE g
T, FE) ARSI BRI T S, £, SRR C S EEENE v —77 (1972) 12 X 0 BRI

RO BHE Sz, FalE)ICTIERE &5-20emT 2 B2 L, TEEemid B aiih 0 g o,
EER10%KemiE (A & RIS X WV CRERD BN O KILIRIE. AR O TALIC IR k1L R JE A3
HFENTN5D.

*EEMJ.I BEILED, 1968)  ACH X FEITHERE (kM) XINEHE) . ARRKIEHEN TR
FICBEFC & S, HRRTHR CIREILE T (A2 K IR 0020-30m BA7) (2, Sk < I3l
FER (BAZKILIRIE D45m AL (12 D, JEE10-30cm, 2 BIC/Hit b, TEIEA @ THRi—H
BUZRALRET 5. b RERICHRALEE LT\ D, REO FALIZIEBEET, TKLERE AR ST
W5,

SERBE I, DAKIERE (Takava, 1963)  BrCHUS FERTRABERSIR (T/k 0 ) XINEHUEAN) . FZT Hh
W OAIAE L, R Gl C BT 5. EUE RS GEEKILREO35m L) IcHkiEn 5.
TALOFERE 1 & EATOEERE 0 OMBIXIEIEIm(FE64X) . b 1 13/E X8-10em T i — k7
WAL 5. B TIZE S30emT 2 B2 i, FElsemitflii— foRic bk E T 5.
EEBISemITFEAGATEMROH 5 2V NEXILKE. KO TR IEICK LR E A HRE ShTnd

EENLRE (BT, 1968)  MECHIARBUBHISRN DA, FEITHLE G BRI 4 B
BERE FTOEICOALND. —FF, S Cix B0/ MR KILIKIE O FAfsmicseE s, il

JE LH (EBe K UK E o8mbAL) 12, E7-sfEVE 1 GREL K LK DF946m r) (& Z vk
END. EEIIEemTHE—REEAE 2T 5 TR0 S AW A R EWEKLKETHD.

IMEARILERRE (Takava, 1963)  HLaHIZ FERTEATEH (A ) RIGHUKPY) . FEITHLE CIT
SEERF, TSI IS I T B . LR B CEERLIRIE O RAr15m) 12, S E R
EE R LIRJE 0#50m EAL) 1I2h D, JE&20-25emT, HEA—KGBE2 2L, HffREiE ik
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SRR [ 72 kLK JE

WALRE GRS L—~7, 1972)  BIXHUZGRIER b O 0115, Bt b 16 4175

fed 5. s TER THoORWHEIcEENS. DMRILEICBEWEEAH Y, £ TIHEI110cm
JE & 10-40ecm® F—HIPRLA LK T8 A3 0 3 LHERE L TV D [ 23 WK ILIKTE . AKX ILIKE
E/METR KUK TE ORINZIZNE - F e K LIRS S ST b,

BARILRE GRS L —>7, 1972)  FHIT A SR FA OB IRIOFOEDE (KN XiE
HUEN) . SRR CIHRAYIBIEF T & S, EkE L B (BRI LK OR940m BAL) IcEkENS.
JEEH30em<T, 3BT BiL, FTEIsemid A @b, FESemiT sk ik, E#15emiX
B 2R ERE 2T 5.

BAXILRE GEHEEY v—7, 1972)  AST FEL WMOFOROE (k) RIEHEN) 5
FEACHE, S s CHEn BB T X S Ik TE B QEKILKE OR920m A7) IcEiEN S, B
30em<T, FEL0cmIZIEH OA LN D TV NEO, E#E20emid A ks 208 & 8 KL K.

REFNWPE (Takava, 1963)  HEAHIT AR I ABLAESE O AN (TR RIEHA)
HEEEWEN A U CHEERKLKEDO 1 2THY, [ERAGE) KigtkowZBrCRBEICHE
LHPumicek LK BIZRHE ST D (EAHIED>, 1976). JEHERE T (B A kLK E EALF25m)
WCHEEN D, ARKINE U TR R BEN A DN RWO T, SENAT 7 v—7 (1972) OBEIZET S
AT 5.

[ FE3emayHUBL Ze KK CAPIA 2 2 < Gy, TH120emA3 KA & B O RRLK LKA
JEELCHERE & 72 LTV Ay, FEzZmas KIS © RIS KB oA 2 E T sy,  EEIE50emiS
LA B OND, BERERETHD. PEICIEZ AR 2a— R 7 IFBREHEEL TS,

AR IR O K LK B2 DWW T, Fo T, AR O HIEESUC K D RENR L STV D

F.T. 48003, MEEEKLKED2.910.4Ma, B KILKEH3.1+10.56Man Bz =7 (W - ##
B, 1970). F7z, BUEBKLKELY EAZo/NF kLK (A - M, 1969) (X, 2.2+0.3Ma
VA - 485, 1970%) L2.4F0.4Ma (YokovaMA et al., 1977) OfEAs, /NEFIALKE (G - 8
[, 1969) 122.20.4Ma (Yokovama et al., 1977) OfEA, 2k URE (HFIEA, 1977) 1E2.1+
0.4Ma (YokovAmA et al., 1977) DERZENENEHILTVD. EMESERFIL, IsHDA e a., (1969),
MaENAKA etal., (1977), HFFIEA (1977), HEEHHMFZ A—7 (1977) LRSS T 5.

PULLEDOF T, FRAE L RSB O G, WL O HEEEWREIL, SkEOLIKE O ThfE
R AR E LT, Zh X0 TR T o AW, 2k BB Llichzs & shTnas.

VI. 3 % M %

[P N at

VI. 3. 1 WWRBRLE
BRI, BB E O LICAREAICER Y, BAEERE L W E R st S

43) BELNED (1979 12 L 0 FlEN 2 ST 5.



TOBHBARE L (BERE), %45 REE), 4RI (L - 8 2Safil, O
LoDE L E T HIEREL LCREbI TS, S b OEEERHIC VT, AR O
KL, BB SRR BT BHEST 2L, WEERPRE A DS < ESAT D (BIAES,
1979).

SO K 5 R MBS b AE L, HEACT O ERETER R RSILRE AR E L LT, (5
(BB, [RASAE MR ), (RIS L ZORME ) 728 L LITRT 4RSS (R - A
F, 1962 5 K - MR, 1969). ZHUCED BRTOBHIEE, k0 HlwRE G, Kim
T — 3BT O IR, JEABIE' (BLEBD) , ALEARBE (BILERE) , K MiE (S|
U RGAHE EEDETEED) , Ak b (MT2SWT) , LM LS, AATEEE (RABRTT), K — B (—iG8) 72
Y% GBI . SRS AR, WP LSRR b MR S D R D B R
<b%.

RHE - AT (1969) 137D 2 HATR (%4 1L RE TRE), ~=7 MO Rk LILEEE
OWIHER ORI TRE) ROMBI O MR CRISE TR 0 3 SOHRIIC A LT,

ARBUEHN T, LR BETEE I 5 SB35, M1l FE AL 5 3t B AR S O\ Fr b
SIS KA BB I TS, 77, AL IR AP B AR O e MR
ML LRIRENDOT, VI 3. 2 @ KREIRHHER Y OEB it 2.

g, FEEEMMINC b R L BN A E 2 5B MU AT B, LT + I BFITEE R D
AT HERIERB N 2N THY, KEJEIX»h> Tl (1934a) [k, HEBMBHEE LAEEIC
B, BEBLDIEMOVWDYS UBFIE ST SR L ShisboTh 5

VI 3. 1. 1 dJtAKiE

WER  REEIEH (1951) @ - el

R LT AR B Aok o R AR

S EAAR—RENT OIS RRIFICR=T IR D, Z O E OB IR E 180m (EEARdL),
HARSSM KT IE 7)) Th Y, KI00mO@EENH 5. Bl LpEO &M LiE & 1X18-30mD, H
PO & 1325-30MDOEEENH 5.

BFER ®XEHLZ A RECED

BE ¥mlTFThs.

B EFEEE, ST RERKER CHR LS. EIE L NE—H R ORMBO LT, 2
DO TFHITEEE TH D, BUXRKAR THEBERPIC IV L —XZE i ST b, BEREET v — 2350
%IE< 8, 1EMNTHMCE « ARV T oV A - TREE - “REBEET - TR GRIERE R 2) e
NENZNE-105% S >EEND. MHCE < FFR/L Y 7 2V A « F 3 — MNIHAREE, (R EEs
2. Fx— MERRE, KEST “CSVEE THIOIN, WRIEEE (%) L bHEchs.
BIISBILIRCIES<IFERE <Y, FIAITBCEE CIXARIILTTEERTom, BILTL7HAD

44) BRAH - PIIEL(1967) 12 K 0 T59E S U727 S L BE R S a7~ S BRSO S fz ORFS - #7J5, 1969) .
45) AR FIMOBEE T2 B e 5 (7R, 1970).
46) SREMARF (1972) TIXHEEEBIEIHIE D TV D,

- 89—



TIHTPHERLRZMTH D, S HIZHRE Y TER—EAENMRE LS. L EOEMBR5EIE) (1951)
BB & 91T, ARBIZEFEILIARD DI GITIED » 2 FIRHOHEREY & B 7r s 5.

VI 3. 1. 2 T%%%E
MESL A (1953) s, 7 LWEHEIIARR - 775 (1969) .

WU SN TE A R TET50mod I TEES (T70 i) IEHIEP)  (KiMura, 1971).
St KEE TUET) RO RERE) REEIC o1+, ARSI IE 20— L,

£

N — PRI O RS TR DI S (I506m-T0m) Z7%. HE: - & 1220-25m, ARSI BiTHR
[ &1 X30-35mD i E A2 Z N ENAT.

BFEfR EXEEzTEACHE.

BE AREHIETIEKSmM.

B HEREIIKBPERERT v — FOBE L LT OHET, L ROV R - BREIIAHE
T8, FEWVIRERITED bR, R OEARZLITEEIT, kit GRELIRT YD) TIXMEE
OARVHIGEE (RBIT30emiZE) TH Y Tt (FBEF ) TIRBII/hS < (10-5em), EEOH
WOBENLL 2%, MEZLENIEm < 2 EMBBO LD ORF - M1, 1969).

VI 1. 3. 1 TFeRIEEED
WwER il (1934 4.
B WoTHEToWRERICH D Ty i) BHERHOTE LAHEOE. 20130y, S
NOERB~—ET 2 METE AL, AMER I 75O BRFHMRE L O 0AL T o T8 3k &

S

m%ﬁmm~—%

PR Bk
(R L n)

2m N44EI6'N

S0 35 O W o

0 4m
SO RIS & SEEWEHOTES L RTEEAY v GHIEE 700m OHER )

47) ZHETHLLERES N TRV OT, ARG THERTS.
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660 FERIRIEE OFFIR (g =L 7 AR o AR HRE)
S:HE g AERE  a: B RERE
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Abstract
GENERAL REMARKS

The mapped district belongs to the Inner Side of Southwest Japan and consists, topo-
graphically, of the Suzuka Mountains and the hilly lands distributed on both sides of the
mountains.

In the Suzuka Mountains, there are distributed the Paleozoic formations which are thought
to be of Permian, the granitic rocks intruded into these formations during Cretaceous and a
small amount of metamorphic rocks.

On the other hand, in the hilly land there are distributed Miocene and Plio—Pleistocene strata
and Quaternary terrace, fan and talus deposits. These members rest upon the pre-Neogene
rocks unconformably or occur in fault contact with them.

The geological succession with some remarks in the mapped district is summarized in Table
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Table 1

Y asugawa Group

The Yasugawa Group is distributed extensively in the Yasugawa River basin situated on the
western part of the mapped district and demarcated from the Buheitoge Formation in the
north and the Suzuka Granite in the east by faults. It is divided into the Tsuchiyama, the
Ozuchi and the Tamarugawa Formations in ascending order.

The Tsuchiyama Formation is composed chiefly of slate and sandstone, the former being
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The Paleozoic formations in the mapped district are situated at the western marginal area
of the Mino Belt and show the non-calcareous facies. As they yields no fossils and are subjected
to the contact metamorphism by later granitic intrusions, their geological age is not to be
determined. Besides, they are folded and complicatedly faulted, so it is difficult to correlate to
each other. On the basis of lithological and structural features, they are divided into the
Yasugawa Group, the Buheitoge Formation, the Komono Group and the Tsuge Formation.



predominant, and sometimes intercalates chert and limestone lenses. Sandstone is medium to
fine-grained and dominant in the upper horizons of the formation, contrary to chert which is
dominant in the lower horizons. The formation also remains sporadically as the roof-pendants
on the Suzuka Granite in the southern part of the mapped district and it is changed into
hornfels.

The Ozuchi Formation is typically cropped out in the Otowadani valley and is composed of
chert and slate with intercalations of sandstone. Slate is generally black in apperance and
grades fequently into siliceous slate. Slate cropped out in the Miyamadani valley is greenish or
purplish in apperance and well laminated. The lithofacies of the formation is similar to that of
the Maibara Formation in the northern Hikonetobu district which is thought to be of Permian.
Therefore, the formation is presumably equivalent to Permian. It overlies conformably the
Tsuchiyama Formation and grades into the latter in lithofacies.

The Tamarugawa Formation is typically cropped out in the upper part of the Tamarugawa
River. It is composed mainly of slate, sometimes intercalates chert and limestone lenses and is
scanty of sandstone. Slate grades frequently into siltstone and sometimes interbedded with the
pebbly mudstone containing subround pebbles of chert and a subordinate amount of limestone,
sandstone and basic volcanic rocks.

Buheitoge Formation

The Buheitoge Formation is distributed at the northern extremity of the mapped district and,
also, in the farther northern area west of Buhei-toge (pass). It is made up chiefly of slate and
intercalates sandstone beds and chert and limestone lenses. It is similar to the Tsuchiyama
Formation in lithofacies, but the former is poor in sandstone and dominant in chert compared
with the latter.

Komono Group

The Komono Group is distributed in the northeastern part of the mapped district and is
divided into the Nytudogatake (lower) and the Kiraramine (upper) Formations. It is subjectcd
to the contact metamorphism of the Suzuka Granite and the Nonoboriyama Granodiorite and
changed into hornfels for the most part.

The Nyudogatake Formation is distributed around the Mt. Nyadogatake, composed mainly
of slate and sandstone and intercalates many limestone lenses and rarely chert in the upper
horizons. Slate is dominant compared with sandstone and sometimes grades into siliceous slate.
The Nyudogatake Formation is similar to the upper part of the Tsuchiyama Formation in
lithofacies, but the former is scanty in chert and is dominant in limestone compared with the
|atter.

The Kiraramine Formation is distributed around the Mt. Kiraramine, the northern
extremity of the mapped district, and in the farther northern area. It is similar to the Ozuchi
Formation in lithofacies.

Tsuge Formation

The Tsuge Formation is distributed along the Kabutogawa River, the southern extremity of
the mapped district, and in the farther southern area. It is intruded and thermally meta-
morphosed by the Kabuto Granodiorite in the north, covered unconformably by the Miocene
Suzuka Group in the south and is in fault contact with the Plio—Pleistocene Kobiwako Group
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in the west. It is composed chiefly of sandstone and slate, intercalates limestone lenses and
frequently shows the slump structure. It is similar to the Tsuchiyama Formation in lithofacies.

L ate M esozoic

During the late Mesozoic age, the Inner Side of Southwest Japan including the mapped
district have suffered from an extensive felsic magmatism associated with the Ryoke Metamor-
phism. In the district, igneous and metamorphic rocks of this age are roughly divided into the
following four groups in order of sequence, among which the last two groups are predominant:

(1) Ryoke Metamorphic Rocks and related mafic plutonic rocks.

(2) Hypabussal rocks related to the Kotd Rhyolites.

(3)  Younger Ryoke Granitic Rocks.

(4) Suzuka Granite and allied rocks.

Ryoke Metamor phic Rocks and related mafic plutonic rocks

The Ryoke Metamorphic Belt is the regional metamorphic one of the low—pressure and high-
temperature type, and it occupies the southernmost part of the Inner Side of Southwest Japan.
In the southern part of the district, muscovite-biotite hornfels with a weak schistosity derived
from the Upper Paleozoic(?) slate and sandstone are found as small xenolithic masses within
the later granodiorite and it corresponds probably to the least metamorphic part of the Ryoke
Belt. In close relation to these, mafic plutonic rocks such as hornblende gabbro, biotite-
hornblende diorite to quartz diorite, etc. are captured and injected by the later granitic rocks.
Geologic age of the Ryoke Metamorphism and related plutonism are thought to be Early
Cretaceous in general, though it can not be elucidated in the district.

Hypabyssal rocks related to the Kotd Rhyolites

The Koto Rhyolites, large-scale pyroclastic flow deposits of the Late Cretaceous age, are
widely distributed in the northern region. In the mapped district, the Ozuchi Tonalite
(clinopyroxene-hornblende-biotite tonalite) and the Inohana Tonalite Porphyry (horn-
blende-biotite tonalite porphyry) are intruded into the Paleozoic strata as north—south-
trending dike-formed masses and they are similar to hypabyssal intrusives closely associated
with the Koto Rhyolites in the northern region though somewhat more mafic in composition
than the latter. Some of them are thermally metamorphosed alongwith the sorrounding
Paleozoic strata due to the later granitic intrusion.

Younger Ryake Granitic Rocks

The Younger Rydke Granitic Rocks occupy the southern and eastern part of the mapped
district, and extend to the further south. They are divided into the following four intrusives
in order of sequence; the Amabikiyama Granite, the Kabuto Granodiorite, the Kanaba
Tonalite and the Nonoboriyama Granodiorite.

The Amabikiyama Granite, cropping out in the vicinity of Mt. Amabiki-yama, Kame-
yama-shi, is made up principally of fine to medium—grained biotite granite.

The Kabuto Granodiorite, a part of the batholithic intrusives situated along the northern
margin of the Ryoke Metamorphic Belt, is widely cropped out in the Kabuto area, Seki—cha,
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and its environs. It is made up principally of coarse-grained hornblende-biotite granodiorite
(Si0,: 67.71%) and it is characterized by the abundance of porphyritic potassium feldspar
and also mafic clots and inclutions. It shows a foliated structure in some places. It is intruded
into the Paleozoic strata which suffered from a thermal effect resulting into the cordierite-
biotite hornfels and also intruded into diorite to quartz diorite and the Amabikiyama Granite.
Potassium—-argon age of biotites from the granodiorite is 67-69 Ma, corresponding to latest
Cretaceous.

The Kanaba Tonalite, narrowly cropped out in the Kanaba area, Seki-chg, is made up
principally of fine-grained biotite tonalite (SiO,: 65%). It is intruded into diorite to quartz
diorite and the Kabuto Granodiorite as many dike-formed intrusives.

The Nonoboriyama Granodiorite occurs as a stock in the vicinity of Mt. Nonobori—-yama.
It is composed of fine to medium-grained biotite granodiorite (SiO,: 69%) and alesser amount
of biotite granite and hornblende-biotite tonalite. It is intruded into the Paleozoic strata and
the Kabuto Granodiorite. Potassium-argon age of biotite from the granodiorite is 68 Ma,

nearly coeval to that of the Kabuto Granodiorite.

Suzuka Granite and allied rocks

The Suzuka Granite occupies the Suzuka Mountain Range which divides topographically
the Mie and the Shiga Prefectures. It is intruded into the Paleozoic strata in the northern part
of the mapped district, the latter resulting into cordierite hornfels, biotite-muscovite hornfels,
etc. In the southern part of the mapped district, it is intruded into the Kabuto Granodiorite
and has xenolithic mass of thermally metamorphosed Paleozoic strata as roof—pendants.

It is composed principally of coarse-grained biotite granite (SiO,: 73%) and subordinately
of porphyritic biotite granite (SiO,: 73%), fine-grained biotite granite and aplitic granite.
Porphyritic biotite granite and fine-grained biotite granite represent the marginal facies of the
Suzuka Granite, emplaced presumably in a little earlier stage than the main facies. On the
other hand, aplitic granite is emplaced as mally small dikes in the marginal area of the Suzuka
Granite a little later than the main facies. Potassium-argon age of biotite from the main facies
is 69Ma, nearly coeval to that of the Kabuto Granodiorite.

The Ayukawa Granite, similar to the main facies of the Suzuka Granite in lithlogy, is
intruded into the Paleozoic strata in the northwestern part of the mapped district.

The Aburahidake Granodiorite is intruded into the Suzuka Granite as a small mass near
Mt. Aburahi-dake, southwestern part of the mapped district.

DIKE ROCKS
Dike rocks in the mapped district are roughly divided into the two groups. The first group
consists of porphyrite, quartz porphyrite and felsite, and it seems to represent the final stage of

the Late Cretaceous felsic magmatism. The second group consists of alkali basalt and
lamprophyre (camptonite?), age of which is unknown.
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CENOZzOIC

The Cenozoic strata in the mapped district are divided into the five groups, namely, the First
Setouchi Supergroup (Early Miocene), the Plio-Pleistocene Agé and Kobiwako Groups, the
correlatives of the Kentdyama Formation (Middle Pleistocene), terrace and fan deposits
(Middle to Late Pleistocene), and talus deposits and alluvium (Holocene).

In the mapped district, the Suzuka and Ayugawa Groups, and the Chikusa Formation
belong to the First Setouchi Supergroup. The Hotoketoge Formation probably belongs to this
Supergroup.

The Suzuka Group is distributed separately in the Seki area and the Kabuto Basin. Its
stratigraphical division is as follows;

Kabuto Basin Seki area
stratigraphy main rock thickness stratigraphy main rock thickness
facies (m) facies (m)
o Himedani M. sandstone & 200
" mudstone
o
& Abacnt Ishiyama M. coarse 200
oD sandstone
3
a1 e disconformity
o g Jimbu M. sandstone & 360 Hagiwara M. sandstone & 600
.% ° mudstone mudstone
3 | B | Kajigasaka M. pebbly 650 Kannonyama sandstone & 500
n 2" sandstone M. pebbly sand-
Itaya M. conglomerate 230 stone
e conformity Fudesute M. conglomerate 300
= | Abudani M.  mudstone &  0-200
4 sandstone
3 | Hitotsuya M.  breccia 0-200

F: Formation M: Member

The Upper Formation is not distributed in the mapped district. The Lower and Middle
Formations are sediments of a freshwater lake, on the other hand, the Upper Formation is of
shallow sea. In the Kabuto Basin, there are two characteristic conglomeratic facies, that is,
the Osomaike Facies and the Mukai Facies. The Osomaike Facies exposed in the western
margin interfingers with the Abudani and Itaya Members. The Mukai Facies in the eastern
margin interfingers with the Itaya and Kajigasaka Members.

The Ayugawa Group distributed in the northwestern part of the mapped district is
sediments of shallow marine environment. Its stratigraphical division is as follows;

stratigraphy main rock facies thii{;mss
. Jifuku M. sandstone & mudstone 40
a. | Marutadani F. { .
5 Kambayashi M.  conglomerate 10-20
<
) Akebihara M. sandstone 100
g Kurokawa F. Higashino M. mudstone & sandstone 60
& Kaminohira M.  sandstone 200
5‘ . Sendani M. sandstone & tuffaceous mudstone 20420
Tsuchiyama F.
Karatogawa M. conglomerate 100+

F: Formation M: Member
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Furthermore, the Kaminohira Member is interbedded with the Sosoro Mudstone at the
lower horizon near Sosoro. The Higashino Member conformably covers the Ayukawa Con-
glomerate locally distributed at the south of Ayukawa.

The Chikusa Formation, which is in fault contact with the Paleozoic formations and the
Agé Group, crops out sporadically at the eastern foot of Mt. Kiraramine. It is made up of black
mudstone, and yields many marine molluscan fossils and microfossils (foraminifera and
ostracoda) .

The Hotoketage Formation lying locally on the ridge (850 to 920 m in altitude) of the
Suzuka Mountains is composed mainly of poorly sorted conglomerate. The estimated thickness
is 60 meters. Its rock facies resembles closely those of the Ayugawa Group. Therefore it is
considered that the formation corresponds to the relic sediments of the Ayugawa Group.

The Plio-Pleistocene Agé and Kobiwako Groups are deposits of freshwater lakes. The total
thickness attains to 1,000 to 1,500 meters, respectively. They are composed mainly of clay, silt,
sand and gravel with thin layers of lignite and volcanic ash.

The Agé Group crops out on the eastern side of the Suzuka Mountains. It corresponds to
the formations from the lower to the middle part of the standard division of this group. It
yields plant fossils such as Metasequoia, Quercus, Juglans, Fagus, Glyptostrobus, Liquidambar, and also
yields Stegodon cf. elephantoides. Its stratigraphical division in the mapped district is as follows;

stratigraphy main rock facies thickness (m)
Sakuramura Formation sand, silt & clay 240
g Upper Member clay, silt & sand
g | Kameyama Formation { Middle Member sand, silt & clay 500-700
% Lower Member clay, sand & gravel
<¢ | Kusuhara Formation clay, sand & gravel; 0-200
Saigyddani Formation gravel 0-280

The marginal gravel facies of the Sakuramura Formation, which is named the Yunoyama
Gravel Facies, is distributed on the eastern foot of Mt. Kiraramine.

The Kobiwako Group crops out on the western side of the Suzuka Mountains. It
corresponds to the formations from the lower to the middle part of the standard division of this
group. It yields plant fossils such as Metasequoia, Glyptostrobus. Its stratigraphical divistion is as
follows;

Koga area Kaigake area
&

g & absent Kiyota M. sand, silt & clay 110m
é E absent Hazama M. clay, silt & sand 140m
2 ;‘3:' Sayama M. clay & sand 150m Kaigake M. sand, silt & clay 170m
<

Z

il

M| Ly Aburahi M.  sand & gravel 250m Kaigakeike M. gravel 30m

ST
M: Member

The Kentoyama Formation and its correlatives are sporadically distributed on the
western coast of the Ise Bay. They unconformably cover the Agé Group and occupy the upper
part of hills. They are regarded as the formations older than terrace deposits. The correlatives
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of the Kentoyama Formation in the mapped district are the Kitadani, the Kitashiraki, the
Ohtaniike, and the Sasaotoge Formations. The former three rest unconformably upon the
Agé Group, on the other hand, the Sasaotoge Formation upon the Kobiwako Group
unconformably. All the formations are composed mainly of ill-sorted gravels, and have a
maximum thickness of ten meters. Those sediments are interpreted as the fan deposits
transported from the Suzuka Mountains when they were uplifted during Pleistocene time.

The terrace deposits on the western coast of the Ise Bay are divided into the Lower, the
Middle and the Higher Terrace Deposits. In the mapped district, they are composed of
gravel and sand of fluvial origin, and each terrace deposit is a few to ten meters in thickness.
The terrace deposits on the eastern coast of the Lake Biwa are divided into the Lower, the
Middle and the Higher Terrace Deposits. Their sediments consist of gravel and sand of fluvial
origin, and each terrace deposits are less than ten meters in thickness.

The Older, the Middle and the Younger Fan Deposits are exposed on the both sides
of the Suzuka Mountain. Among them, the fan widely spreading over the Utsube-gawa (river)
is called the Suizawa Fan. The Suizawa Fan Deposits consist of the Middle, the Old and the
Oldest Fan Deposits (Kitadani Formation). All the deposits are composed of gravel and sand.

Alluvial fan deposits and talus deposits occur mostly along the faults. The former is
exposed along the Watamuki-yama Fault, the latter along the Ichishi Fault System. They are
composed of gravel and sand.

Alluvium are restricted in distribution only along the rivers. They are composed of mud,
sand and gravel, and less than ten meters in thickness in the mapped district.

ECONOMIC GEOLOGY

Manganese deposits

The manganese deposits in the mapped district form the bedded bodies within the chert
layer of the Paleozoic Ozuchi Formation. They are composed of manganese silicate and
manganese carbonate. They are generally of a small-scale, exclusive of the Yaei Mine in the
Inoashi—dani (valley) which produced about 50,000 tons up to 1968, but now is not worked.

Limestone

Limestone is quarried for the lime powder at the Ogisu and Nishishonai from the limestone
beds of the Paleozoic Nyudogatake Formation. The yearly production in 1979 is about 80, 000
tons in these areas, and its average grade is 55% in CaO.

Feldspar

Feldspar is quarried for the raw materials of pottery in the Koga area from pegmatite and
aplite within the Suzuka Granite. It was produced about 50,000 tons/year in 1979 and recently
it is not quarried.

Aggregate

Sandstone and slate of the Paleozoic Tsuchiyama Formation and their hornfels in Tsuchi—
yama area and slate of the Tamuragawa Formation in Hino area are quarried for aggregate.
The yearly production in 1979 is about 90,000 tons in these areas. In Iga area, sandstone of the
Tsuge Formation and its hornfels are quarried, and their yearly production is about 550,000
tonsin 1979.
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Silica stone

Silica stone was once explored for the row material of ball stone of the ball mill near Mt.
Nasugahara-yama and Mt. Aburahidake, where chert bed of the Tsuchiyama Formation has
been subjected to the silicification by the Suzuka Granite.

ACTIVE FAULT

Active faults in the mapped district are classified into two types, based on fault references
and age of the faulting.

1) Active faults in real meaning which are confirmed by displaced terrace surfaces and
terrace deposits show evidence of having been active during the late Quaternary period.
Komono-Ogisu Fault, Shiraki Fault and northern Part of Tonga Fault belong to this type. The
mean rate of the Komono-Ogisu Fault and Shiraki Fault are B and C class (after MATSUDA,
1975) respectively.

2) Faults which are identified by displaced Plio-Pleistocene deposits were once active in the
Quaternary period. However, no terrace surfaces were displaced. It is not certain whether these
faults were active or not in late Quaternary.

Most of these faults show north-south trending reverse faulting, running along the foot of
the Suzuka and Nunobiki Mountains. Especially, active faults of type 1) are located in a small

distance apart from the mountain foot.
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