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5 (E5M). 2o—o2, Bl ikimic RonsELfE<, BH - /M (1960) 13ELERSE E L
T, 7 PRI Ui, B8 AR RKE IR T X, 105 11O AL NI & ORI R 2 /54



FTHOHRT, WHTHE (BEREEED) »E25. b O — DIk A 5 AR AAE A
T, KNS ORE LB (IS TN —T7 X Z o b)) L LTRWESR D RV 7 = )V 2R
Thd. TNHETXTERERIC L DBERIEM 22T TOD R, 91 LAGRERE DILR & 7 S
U, REEHFE CIEAREREE L PR T 5. T BB R RANL V7 = 0 ZBUE, )R O W
 GEYTIXIE) b o,

FERILEIIARER, SHLBICED OND 2 DS h o /g T, BILEORMNIAE L, KEB 3L
FLC, —E RS & R T R MR O 22 5. BIRILB IR O E R O E S E L L,
PSR BCE T THeE b L T 5.

I. 2 $AROESH) & HERIER

G « M7 70 & Tl A S OHERIN B I CR T L7 DRI, IR PRI R Ik & L C
Wbt L CHISIBEREC R L35, AR T LRI B L O HER A & TS 5. BRI O FRG HA
JERE (P2 TR) BENTHD. AHIRIZIE, FBHO S BIEEE L TORE L RS 5. A
o ORFE A HALE OHERT E TOMIC, IO FHE CIIAERE ~ 7/~ ORI L E 0, AHfdE
WA TEIUIE =27 IZBBET D, T ORER, FEBRILHO I DT > TR OERE 22 LIER
AR EREE Lz, Zhb OEKIE, Goral (1944) Wb 5 “FEFHFPEERM TH LA, 4 H
DR, B OAFRTE Y TIZRV. MEROMEX TEL L TEMIC L » TS e
T, 2NN LI L ORISR IED, 1978) Tb 5 rraEMEAI K E L.

BEEMARA & ) | BERA5 L B U 72 BRI 7 C U, ARSI 38T D IERATEBI MRS TE S ©
otz EED (1955) 12 LAUE, T OIFENTAA DO IR AL MRS SN P o o LM 2 LIRSS
M, PR, WO TIREBERHRENFEAT L. BICZ0%k, B ERoOEL L &b
I, WALERERLRIE OFANE Y, BRICSEEIEOMRE b > ThbD &),

AR R Mgk oD P 7> O A T A SRS o7 B U A BAE A O 2 < 13 BRticki e Eh A b o
THDHN, FE LWV, JEEDIED> (1955) 23S L 72 P FR I RO HE R T b, Bl o
SEIZEAICIR o TV A. LA, BEE (1960) i, AHUEOH = RHEREAOFME L L COMREEE 5
DX STz, APFFETIE, BEH (1960) 23431 72 2 ORI OTE AN — D DR 7L b o 2 Ak
THLOLEZ, MFHIKOTEH A S FREBICAT CTHfMT 2 IEREEE WFREGIEREE L4507,
EOIAHBLOEEND G, (HRH), G, BALH), Gy (FLHH) LGy CEIR) @ 4 >DRNZ /33

ok MHERIEL T oM I 5 TERERD 5
1 AHRRATERER

Gy HRBERERE R oo IR GEERIR S AT
G3 %%ﬂﬁﬁ%(m*ﬂ) ........................................................................ ¢‘E\*E
Gy T RBEBIEMETERPYRE IR oovvere o Bl
G ARAMIEBEBIEMBIRE | — 3 A (AR oo R

2 Gd ENLERTERPIRAE (h-AL) oo ABHHEATERER D R (?)
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_ \ ‘ FELTAEE
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U HEERE
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[ ENEY RS
-+ B7ALHIAKLES
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—-— RHEE

(E 20km

o
i
1

%6 RT BB LT 31 B R 7 T2 & SR AR e T HE K LS B D 557
1OKEEE, 2., 3 RILERCEELRE, 4 »ALABZRE, 5.B7 27 ) KILEE, (NG £, 1966%—iE
i)

L7z E2FK). I LAROFZITARAMO FICBET b0 b5,

B OB BRI 5 FERE R, 5 IR RES &, FI T C Ak
T3, H2RT, FIERLRMEES Gd) & LEbORINTHS. ~OERERE b RO G, - G,
B Gy & [RIREIC 1 TALOBEATEBIC J 2 TREVEASHRY V2, AKHESR oD F 5 0 LI F R IR MR 55 45
BIERERAE (L LR OSEILICEE D (SR L, b & S HOmBICET 5 &35 WAL b5 (Ll
- FEH, 1975).

TERAER DS, ENLERHE D b o E TSR 72008 9 MOV TR, 1975 FITHRE TR ITEICE
HERAE—Y v 710 X > C, HiFF 320m DVECH B & 7= fa P B R B D O 1R E S G



HE 5 G A E Ha
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-] GREE KRS

|
|
|
WARWLE BRRE( L) \ x
Bl 5o rmnrEem \\
Y |
I | (mBEE)
AR
l"l—:__::‘ \ TE
R ,E}EE?EF’ \\ o
B\
= E
AL G U e\
s LSS N V—‘\i \
W
A
Cl
o ®
B
-~
/o
A/
/
/
X 0 10km
L ) L ]

FBIR FRBURILEZROZILGE L KBLBOSTH

b5 (ZARK, 1975). FIZ, TORFUHKIC, 22HREGIRE TRWE SNoBKRFE GR)INED,
1974) &, ZHUCBHE L CHERICET S, 2 OBKEEFITILTICIER 20km % & - T b 1 LR B
OB LG EIZILTT 0K EINZ2NT T, IZEREAL T TICIEN TR Y, BERURT ORPUE AT
EEED D2 5 ATHEMEDN TRV (Ocawa and Tsu, 1976 ; iR, 1977). L7280 C, il LI 4 oo 3R
T, BUEHIE =R K O IR D539 % REPE R O Jia & U C, HEREEDMRTE LT 2 ATRENE
F b5,

=

0. 3 HrAEOHER & H Ao B

BB LM 350 2 BT RO ZEENE, IHHEE O MR I S (LR COMEROIEAE, 5l Hki<
B, ISR KIEE CIAE D (B 61X). KILTEENIFHFC (L AbiEs CHREE C, SElHla ol &3
DDA ZREDTEB) &, EEEHUE A 0 &3 2 KRS - ZILE OTRE) (R, 1957 ; A, 1961 ;

_T_F:
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J\Es - EH, 1966 ; ZEH - R, 1975 ; )\, 1979) Ik - CH&EEIND GET7IK). BMIZIE, Th
HITFE e K OERE & Wbiy, TR TR (BRER) ICHY T2 (B 1RSH).

AKIEHIIZ 1T, £ 5 HEIEMEYE ORI LIED, (LIRS 28> TofM L, A L RE
YDA LB I3 A B AMPNITIEE LT D, BEEMRT & ) BT (TR & 7 St D P — Ffaik
Ko TTEH0R, £ILETHODNL CONZONA[AMRERTH L. ZOMEAR T, IIX
YKMWIK L, WIBIEDIZ % 2 LTz, OBIITIE, EAEEE ST RIRTK ki B 4 S e
DAL, PR ClE, e LT oM R R ENHERE L7z, 003 C, ANAMNTIEIM Ly kg
AT LIX U, ZEmOKIUEHNR & 72 b SIVTRIILEICH Y 5 ka8 2 Tk Liz.

AT B ITHE R S HEA L7278, Z AR A 2R3 L7e 2y, PLHERI R TBHEIZ K 52y, 25
LINTHA D . WAKRPUIEBITEA LTz Z L1318 LE» VUK Z R~ T Bba 2 EL, FriEnsd
W Z ST ELAZET D2 R ENLHLNTH L.

—J7, EIlLfEEEORM S, FHHICRERS - EHE IR DD, HoibilnZzvy. Il
E L P A P 2 R tE H EE D ARAE T S HER L 72

gt B, BILMEER O RN HER A AT 5. S, et s cMmbD
W o TR UTHREAM T H 5. 2 & OREFTHR OB D TRV DI, SO HEZOARELS K
NEBROTHD Z L & RREEEEB AR L TND Z EiX, ZoaMiafmdk L T4 U aRett
LT,

RHHEIC 222 &, A H AN CIERTR IR | SOk ) | DFRIR O R R ANE S, BT & R 3
BT . RIS, LR O MR T 2011 & DR AN ELR, RO EE 2 0¥ 72 3
BB s st L, SERIC e o THERE AR < B S i

M. FUARZ RS

ARBRMEHE OB & LT, (D) AREATE AN OREE LB A (s g —7 =0 &
V), Q) ENLERERPE P OERE OHBEEN DD, T D E ABREREE & TR 5. B Lk
EHROELE (BILERE) [2oWTIE, FIVETHINIR~NS.

M. 1 AAREEAEREEH ORE L LS

m 1.1 BE-EELEREHE

AAE AL RIAE O PERCHTE S S IREE LERE RO P Chb KE Wb O, 1 (1941) (28> TR
WS NTPINE VOB ARBIZE T OEEE (58 X) 2513k LE Y, EREEE S OWIIERLIEIZHE
1,000m R 72 > THE XTI A BB T 25K Th 5. AT UTEE WY - lBH
ERENDIRY, HTOEEROCEIREEREZHE>TWD. HBIKIL— vy P 2md. 209
L, AP OEKGHEICELT HEEE OFEE (810501) I, FER 70m, 18 50m 1KUY, A0 CEEAEIH &
LTSN GE10K). Z oS LTHIRTH 20, Mo BERIZE M ERE 72
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HOX AFENSEDOHEFHGIETHHT)
BERTRNEYELTHERENPINERCEE TS, ZHAGHBRECREFTRIRIET, ~v<—-0F
DFEHEREE L RT. B B CE A 2R

L, N20° E50-80°W M ff] + A& ", B8 T ClE, EMROOHIMNEY A 2 POUTREAR RS S
BT I EBRBOR, —F, WEARRLOE T, AR SR ks B FURE L LTk
PRV ET (blasto-psammitic) MLk % 7 LT\ 5. ZOBRBRMOLTI L, fRA (£ 27 L—2) -
WAESG - X< A0 - BER - 68 BRORCSHSE LTS, (1, TRK). E— FHRIEE 3
HKOLBVTHD., INHDI LMD, KEOFEE, BEED B AIE UIA—Y 3= 71 |
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O f
+ \ ¢\\}§\"?\GSJ R40882 \:F\ +

GSJ RAO91T. (810912-1)

(810912-3) \\

?.‘ ;
™

F R N

5 * + BRI
ke
Y + 2
6 vV + 2?.\

390m

) \

BIR N—7_vEv b REBEBEDOL — =, T KL - i, 1982) LEOERBESEN
LEBERBFEFE, L 8EARHEA ~Y 2y - 1 P BRAEEDS), 3. QREERNERELE, + HHHEH
EEAE, 5.3, 6.7 754 +, 7.76ME )

~
+
4

o

DAREMERH .

AZE DFPUZ DU TR YN E RS (R 7R B R R 1S — AL 2 s B &z as O,
1976), BTiRR (L #JE50 0 AR N OV R DBE 0 DI 72— Y 2 —Y 7 A MEEOEHAM ST
WD ZEDD, MREN (1977) T, RED TN L OBOHIEIRDO—>TH D LRI iviz. KLk -
i (1982) (T DA EIZIBZEL T, BESDA—Y a—Y 7 MENBREETHD L LTH, AFINA
S HUIBTRBR L NESIC B > T2 £ B2 DD BERAR (F= 2> (RH) RM0Y) TH Y, KEEEZ
BUIRERETD, EOERFEHO—DIHYT 2L NI ZEZEZW LN LE.

LR OESS & FRRDE AT DIENEFTICH DIV (59X, APIERGILIE DR B UmSRA R
TIHEREEZERARETOME B L, fi#H TIEN22°W30°W, %7 Tix N30°E10°W Ot 2 779,
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HIOR BILKAEEEG—V 22—V 1 MREEWE) OBRR(LRERBSILHOTRES)

HIFE GEAFEAG-vVa—v M i ERfEd&xHROREYENC S, o TERE D
BEE) D — FEBR(FR) _
= jE - BN -7, BUEEL D7 ) — FCEDR T
1
_— wo 024 oss b. BLEDIEN, REAANE, BANARES
MER 7.0 - } 37 Fas, RAERFARaaRA AR, VETENA
BARE 57 - WEEND. TSR R O Frv A N
BER 0.9 4.1 1.5
é’( 7DE* 0.4 3.5 0.2 ()Eg%@{ﬁk%i’_ E)?h/, }\L M j:’l];ﬂ)‘] (1982) &i, ’.‘%
* T RIS EERLTHS. S AFEE (—Y 3 —Y 7 A MERSEIE) %
1 GSJ R40908, #52(% I RkK1,2) . .
2 GS] R40009, 154 (%1 RM1,2) ELeN—T X NORRE S LLKO X 5125

3 GSJ R40910, 8105011
Z77.

LDV —T XL S RN, RBEORYE - TREERSEHD, IR O ROBHT M R 0 PN
HFLEOE PN EN TS (N LAFNE, AHEPRIENORAIRID) . W ok S NNE 280
L NEE OFEM T, BHEEHEEEOETCD S IR ED Y OLREOHEICHINTHD. b DR
i USRS T D W IR E A S R OSSO, BER-FEA - V) EBA - A% - A58 - 8180
BHARL L, S AHA GBTRILFHNHE) A2 G 0 b RWEESD GBI D).

m 1. 2 AREBEELEHEERVRAILY

S LD O A A TER I I, KRR RHER T T 578, T IREERBMI U s 2 2 & 5
/NI R RS BBAET D, TN D9 b, R TEIBIHITD RV, ZD— DA 4
W L O IR LI OFBIA 5 (55 12 [K). & Z TiE N30 -40° E45°-60° W IZ @I STk 2 723
RN T2V AEREE LT, Ly XROMEILIRAHET S, UL —FEOA VR T, ia
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TR B EFY OMAT,
Be~= AT 4 2 T AT = T L
- IREA - &< 500 - BERER

(GSJ R40917,

) -810912-3) Thd BV 2). SO E S 4
~(GSJ R408S2. . L
810912-1) 5RITTT.

X X % X X .4'@?(56&%1 Z DD, FRFEDERENS, RO
N (A—va—=VrAlh
BEREVE) PHAEEOEARRDOLND.
é%% EEREERNE AT - BA - AR
HER-AER-REL -V E6-ERA -
GSJ R409I0 % R AENTGR S
" 810501-1) Py !
= ARENGHEERE BREN- VI ERA-REA-AK
&7, O MR o A K B R HE S UE T T
X % ROFFEENREDOND.
0 B - BHE A - A9 GBIV L)
BEEL - -
R BXCABEREGF—v 27— 7 - 1 B RER-BNAE - R
WE ke~ 7 < £y OERERR A - APAE - BLER

(KL - Bk, 1982)
MNE - RERA

D5 L, ARADIESPEITE 6 RIRLTHD.

12K BIREEELER & & U A IREE R B AUE O B IR CLBRET A LB EIL 0 183 P 458) EWA SR R



4R EMEILE & < AH (grandite) DILFEER

Numbers of ions

wi. % on the basis of 24(0) Mol. %
Si0, 38.18 Si 6.012 Alm.  0.27
TiO, 1.31 ALY — And. 17.25
Al O, 17.76 AIM 3,289 Gros. 78.49
FeOt 4.41 Ti 0.151 ¢ 4.000 Pyr. 0.76
MnO 1.47 Fe*3  0.560 Spes.  3.22
MgO 0.19 Fet?  0.017
CaO 35.06 Mn  0.199
6.180
Na,O 0.01 Mg  0.047
K,O — Ca 5.917
Total 98.39
Ho5K BEHEMILE~T v 7BHEA), ~—A
74 v 7 AERE (B) DL R
A B
Si0, 43.65 39.54
TiO, 0.56 0.06
Al O, 3.63 12.43
FeOt 23.51 32.57
MnO 0.76 0.26
MgO 3.38 0.58
CaO 21.74 11.41
Na,0 0.08 0.89
K,O 0.01 0.98
Total 97.32 98.72
Numbers of ions on the basis of
6(0) 23(0)
Si 1.827 6.637
} 2.000 } 8.000
ALY 0.173 1.363
Al 0.007 1.094
Ti 0.018 —
Fe 0.821 4.552 1 5.837
Mn 0.028 ¢ 2.066 0.040
Mg 0.213 0.151
Ca 0.974 2.055
Na 0.005 0.282 ¢ 2.538
K - 0.201
ﬁ X =bluish green X =vyellow
E Y =light bluish green Y =green
Z=vyellow—green Z=Dbluish green

2Vz=60-58°
cNZ=48-49°

2Vx=36"

15



16

M. 2 ELEAAE A Dies T ofiEs (Zplds)

F LA 2 AT 2 ERAERPIRE i b, BRUEIE CLRERCEIED —H0) AR PEL T
%. RER b ORBEIL S OB TR 100m 35 0HUEE &5, A EE GEMIN20°W, 4} 30-50°E)
FeOMERE D & < e LI EER B S T AS - Fka R OSEAGA DTS (AIGE ) Thsd., Zhbo
A DY A OB E RIS

O A - RHRA - BER- FOANA LMBLO 5722 FIREEE (R XI-1). L&~ ndA

MEEZR LTS,

@ MEA-AF-AL - BER- AER CLETREEZ7227) EHBORFHSRAHRES - ad

@ M (kR - k) - RER - AR - 27 = v - KA - REWIY - GER - AER)

@ APA R - RE) - RHRA - RAA - A7 = v - (e - AERD)

#oxk TRAEFOERANTOLFEMMR (EP- H7E ERE S L UTERE SO T < HH (pyralspite)
MA) DAL (EPMA)
1 2 1 2 3

Si0, 47.95 45.69 Si0, 36.97 36.78 36.57
TiO, 0.98 1.48 TiO, 0.03 0.00 0.06
AlLO, 7.50 7.74 Al O, 20.58 20.83 19.93
FeOt 15.23 16.57 FeOt 19.37 29.76 28.77
MnO 0.28 0.32 MnO 17.67 8.81 12.47
MgO 12.59 11.50 MgO 1.75 2.36 0.82
Ca0 11.10 11.14 CaO 3.37 1.38 1.12
Na,O 1.16 1.54 Total 99.74 99.92 99.74
K0 0.29 0.2¢ Numbers of ions on the basis of 24(0)
Total 97.08  96.22 Si 6.012 5983  6.035

Numbers of ions on the basis of 23(0) ALV — 0.043 —
Si 7.09 6.91 A 3.943 3.939 3.865
Ti 0.11 0.7 Fe*3 0.061  0.061  0.114
Al 091  1.09 Fe+? 92564  3.970  3.850
Al 040  0.28 Mn 2.430  1.210  1.744
Fe 1.88 2.09 Mg 0.420 0.576 0.208
Mn 0.03 0.04 Ca 0.586 0.244 0.198
Mg 2.77 2.61 Molecular proportion {(wt. %)
Ca 1.76 1.80 Almandine 42.7 66.2 64.2
Na 0.33 0.45 Andradite 1.0 1.0 1.9
K 0.05 0.05 Grossularite 8.8 3.0 1.4
An—content of Pyrope 7.0 9.6 3.5
associated plagioclase An52 An32 Spessartine 40.5 20.2 29.0
1. HEAHNEOREWBENE AR AMILK 1 SEL HEREPO KL HEURHIEAEREBIT)

500 m) 2 BESERAHETO L AE(EFLLT320 m Hi)

9. PERANEOREEBAINE LRI ERERKS 3 FRBESTEME (No3) PO AR ARNHF-HEE

FERE300 m) D)
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b o 5 bOF A S PIRE IR O 7TRENE
Mn Ny, AR TORUV®E & < ERZ R
T @ISV TR B2 Z L 2B
U Tl 1T, £-@RU@OITHEREM KL

a7 USSR I k3 2 ATREME S TR .
UL X5 B E oS 13X, filsE
WIS HRE AR AT %13 U b /N2 b 0 3B
FICRWEESND (5520[X). HimARFHTIC
20 I, Rl O A P A B S N ETE T

5.

Mg Fe
(a)

M. 3 ZERREE DAL & 28Rk

1
20&2&2\ BB ORI D 5 b, ERED
%

?&%\ BZERDARAROEL AHDEPMA I
15 x% LB A 5 6 HROUE 7 RIORT. =
<é;%25 Nb Z AT BRSO ARG ROE L 5

Xo?

K FHOBEFEE (Kano and Kuroba, 1973 ; A

<3%A?>x W, 1079) L HATHD &, AAEREED

5 \<< ﬁ\ IS, M7 FTZE A O i s S 7T B

N 6N B OISR T DR IHER ST

05 25 30 35 40 B L EETE S, ERAETCE, BRAG

%OéyQOW“A SRR LA A TR 472 5 (5 13,

HSE  EREROTERESO & AT OLEEARK 14[).
(1,2, 316 RLAL)

(a) Mn-Fe-Mg IR F &, (b)(FeO+MgO)/(MnO+

Ca0) ®(STukt, 1962), G HEKFEH, EA BhA M. 4 EBrAEEHEOXTET

FHEMEH, A AKEME GN 752251 M,

FHER B HFE T RS © & < 5 (pyralspite)
DHERCHTE (fl, 1979) &R T

MnO + Ca0 wt. %

HARE poE R A, FTECBR LM 35 1T 2 At
WOEMEEICKIT 5 2 &%, BRBWR RN THSH. LnL, STHHLZL IS,
TAU D TP B AR S FCE O IE R (2 24 7o 2 9328 it d A B80S, BTifERa (i S, &2 WITE D
NCERR LIEER ALY 7 2V ZADAREMEA 43125 5.

CORREMA R A FEL LT, BB EROEEA LT FRE A BIERN) [Tz, i
MR P FCENZ BT D BARED, T 5 BTHIE RN & o THERZ AR % 5% o i h
ARG R L E 28T A - BER-HRA - ARFLV AV RES> TS,

RIS, NEZERE YL RE IS L DB MEREMN 2 Z T CTEAREL 722 s (B,
1962), HAHNZIZARERCEEITHERL L, BEIREEICB T 2 EEIE, BER- AEZR-RRA -
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B - A - HEA—RINT, LT LIS

10 B, XSS AHE (N, 1976), STEEA
(B, 1962) #4 LT\ 5.
o8 r 1| o) R (B, T B
CHEIT B HN T T S RS A GRITHT )15
T 06 1 DT 850m) O —iIC, HARERER DA —
x G a— 7 A NMREES IRl S s IR O
2 04r B, BEBAHLERLTWS. @B THS
B, ¥l 5B A 72O TRILOEDO— DI /2 5T
0z - H59.
5, AR A — Y a—Y 7 A MEEE
0% o o8 12 AR S R TR R R RS (S5 e L
AIVE—> A5 5 (Kb -, 1982). £7-, TR
Hi1eR EREROAENED AlV-(Na+K) & (1979) 12 &> T, M7 ATIT B2 RS ek & [/ U
T HREREANE RS, o wamEn < /LM RO TR
HORNROHRTEE (hnih, 1979) BEAEL FEERRNESATNS. FIZ, El

Pl PaREDENL - SR MK D) CEBIRIEN) 720 b I OHERRIE SN TV D Z LIFERICH
T5. LaL, MImoMaIE 2 TICIRET 5 F TITIEE-> Thiew.

V. EILFER S DR =R

B AL 7 NS B RAZIE OV B LB AT 1, #2132 HI L FERAE R BORE 0 1Z >, HllfE (BLZE ek
T ARR), BUARILE (RRREE) KOG PHJER (=2 FR) OAFIC K> TSNS, Zh
DIT TR CTWIERRICH Y, N ENRILTANIEO /5% b 2.

TN O 58 = RICBT 2 WM& 10T, HEKEZ M Lizb 0Tk, dbkhas (1955), &2 (1955),

H - /A (1960), dbAf (1967), A=t - BEH (1975), KON TsuneisH (1978) 23 5. B - /NEIE, 1€
SkOENLEA S EARILE COFR) 2B L7=2%, ARECTIIIAEHERL CHEMNT S, 372bb, Wi
ITEMOZEEDIZNEREIZOEENRHHDT, KIS D2R&ETHD. 72720, BRILEO—HIC
%, FRCIREAEICIB W TR IRIEE D L0 - T, ElLE O BRSO Sr & ORI 23 R
Tho.

V. 1 EhlkE GRILZRSE)

AARVESRE AREHIBALGETI DT IHMT 2 DA T, ALUOBER KNI LR 531018 L B

FbHo. MHCEEFE ETORETRCE (Bahs) 23R E L, LI LIEWE S EZE g, BRI
2T B X DI, BT RURITHETE D
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15 ZILBORBETHEIC A b A MRS CGHBERIER, Zilkk, GSJ R4STHEL K- 7

B ERETIRETHCEHIIER RO AL WREIN A K< BET S, Bk OB RIEHg O
AT, WHE A, SREAEROAKRE RS &S . ARG, AR 5860
FHIEZ <, WWETHCE DIRA DA RN ES vz, B THCE OFRIE, BER: - Hin - /e - f
F-pREAEZEEL MY avariy s 272 s FRALEDRET., EXICRATANT ) AL
VRERAENHOND. AEROLWESS, MR ORERZ LIXUITRO 28, ZIUTs < fff
BIZED2HbDTHS. REASWESIZRT 2 REWIT, RGO 5254 25 H AR,
FRS PR BRI LA CIRR D AR,

WE#E BRIV T, BEAHEEIIFEN-SOEAZRL, & ICHUIRIC 30°§i% 51,
30-40° TEUTHITMERIT D, el (55 15[, AHUESN) ORMRORMEEIE, BEWE o2\ SR
FNC—ELTHY, N-SZ2WLNICEMOHHT, B 10°Hi#EOE LA b OLER KN TH D,

R KD HITWETALA OERZH 20 L, BEEROEE SR, o TRBEBKE (&
F) KT D EZ 0 H Y, FIATALR (1967) TIZAMHOFLINEN S ER & STV,

ABIIEE R EIA L B Y M UbBBICRHE ST B, ERUEIT BT AS, IIRA R &5
Flzbo Bty 2 EnTE s, LERRLHOMOZEREEIC B U C, B - R - 2R
DEID, I FERE o7 R R) BT S LS and (B - /M, 1960). JIE) (1972)
W ZAUSRERTE O K5 2@ ERIRR OB ER L, FIatR - Ak LTl vt BRI A Cleds o 7.
OB XA, FILEORS R OERERAORMRITE BITET R e s, E (1969) b, KJE
ZAb BILORHAREREE FEAL & L, v Rl LTnh. R Tk, 27 - BIERERAEEIC KT
tkTEn LB, BTRURELE.
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16 BRLUBORBEDE EARWREFIASL BT, KREESOHES

V. 2 B R L JE

PERUVER  HILEEHICISWT, BIERLRENRE C(URD &2 = 7 REBHERE (FEH) Lo
MHCR AL NSRS AT 5. 130NN, BB 0 b5 0 Bl K WS AR O FERNC b, #1LE
WAt mipaika L WiB CHE L C, /I d 5. AR EZ R 5B HfaE cH 5. BRILE
OB, BMRMICHEHT D, BURET, LROEBMEERRLY 2 7R ETT X THIETHET M
ATV 2 T RIS THEB S T AR IR, 55 = A0S I3REFT TR AICE DD, FIL
JE &, WAEDIERINCZ LD D B OEWOIED, EITE A DL L BRERKNZ 22 X
S THBlEND.

B PRI OISO IRER A A F L L, LR LITTEERE S AR G 16K) KU EEY
Bete, WRIERAE RO EESEEJEICB T AREEOESIL, I Im LT T, % 10ecm it 2 & 3%
VY. BB OIS OJE S5 5-10em O EHARAE RO LD, BRI B L <X
HHB AT 2 AICIATERN B BET 5. BIEMEEIT—RICARTH 5. ARITRIICT
Beafb U, SR AREF R L, ZO720ENUEE OO LWGAEN S 5. Bk K O
PR T, ENLERAE R PISCE (B LT/t 3 2 BRI, R A & ICRAFT, HEBo X<
T DR - PRSI E A BEN G 5. MHEORBIIN R EIZE A EIFERTHD.

KRG OWEROEAT, & bICHRBEIEYICE L ORNER T, £ ORIIB AT OB LB ORE A
S REE &0 25 < SV, FEOKE O IIRBIEI ) DAL S T 5. B i TR FIR G
- IR E, L CHIRIRE - KA A BT 5. WD 1348 BIRO HR RN 22 & CLE o i 58
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HUR BERUBORETHEOCEMBTE BAGHBES L REELY,» 515,
(HASEHH, GSJ R40386)

BEAZRTD, TIUTREAZRWV UBNAGOER Z XL T3,

WHOGMMBIL, 272V HE—ELTERY, A -MEAETLL, WY EA - RhAf - A7 =
CEMEDIED, Vavasiy - BRA - TREA NERDEERTS. W) RAOEAEIL, HTIC
F o T BIAITHERIEY) A7 0 L8 (10-20%) 2ifE b5 0, IFLALETNRVGAELH DT
EBBICE L. E IR, WMEE AR (Fr— ) BIKARTHLIOHTH L. LHEIT
20-40% L %<, REDHTANLRY, AER - RIeA &S . Wa0a%E (Okaba, 1971) 7513,
RBOWHIREAEY v 7B T 5.

FUETHE, —MRIEIEICI T TR A REE R E L, ARG OIRWEEE (B 17K) O T To
0L, BILEOTREEICEE T 256 b b 5. JTIRMEET, JRES TIEAER « REEEI OB 72
EMBLSNCRST b D, 1A T, WIRMICREEEI@ERO oy, EF L L
JEBRE (AT AR RL O E MELS &, A L— MEEBE & [RIERZ2 Mk 0 B EAHE 53 (dusty part) DFEENRD 5
nas.

HEEE HEE KL EHRAREHTH Y, MEERARROD, 3 LOIE#ESIIANTHD.
T ORRE R SAGO R T, JETEOEEIINE AL TR TP EA, R TCIEEEA 2R T B S
DT, A ORI E RS AN E DA b OWERMROMEE AT 5 (18X, BiRHILOERIT R
FHENZ S5 &L bi, MEIFERRIC 10-20° DR EZ R L TW 2O THIICIE T LEREE2 D 2 L
WTE L. ZORRBEIIZBN TS BRILIEO R RSB IEE T TFTTh 05, RiEEIL
DAL A OFEHIAE S BhiEBEE Clae <, B JBHETHE AT LR TE S, ENMIRTIE, M
LI ET D BADKIEIZKE < BIbN 513D, ZEO/NUITENTES 5. T - T I T
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-500m

-500m

#18R BIRILE A L & LS LRRREE o st BT (L ST, FaieRilg)
Kz BRI, Ja: B, Jn: FORE, Gd: EREHISE, P OAER, T HESR, SH: BBH
LS @it~ b s, KEFLEE

1%, TR B R O AL U7 20k 5 . BRSO O TERE, KRIRIE - HEA) ! EFOmtEZ, 18
300m ARz 720 AL - fE b L TR Y, T oW T, BICHRT 5.

MR - AR T OB ILEIE, 5 EMEOIRMAIEE I8 ST, BILERIERPIRE O B2 U
~MRIZDD. T, MR RSP AR ILIEAS, WG OKFTICIERBIRE TR L L, W& OB
HEE K 250m A1 (BEHE CUEA 200m £130L) 128 - T, 10-30° L UTB ORI Z b oRAKETH 5. =
D2 v RO LB OEIE OMEIE, LEAKE &I, AL Tuns.

AED 5B, FoAmoA 5 ICBENL Tt 2 BlE &K OB MIRAMT O b 0%, £/ NNW-SSE T,
20° LA R SRS CHUCMERN 5. RIS IXWIRAICER®D VT, Bl b o b B0k O ARG I b
ATH.

KBOEIEL, BFEPAHLRDOTRFETH LM, D7 &b 300mLLl EEHEicE 5.

Xt AMAZELRVDOTRETH D, EREROEGESLHERE LOMEND, Y2 7% (5T
FEE) DHOME CTHD Z LIIMETHD. ABEHILEEOBRRIINETHS.

ARHIRE DT 2R AR O AR AR L i L CA L. B W AR (BT Ay - &
F)CiE, ABD LD s BB IIFE LR L, A O, IR - Ak B b AR A K LS
HESBRCERTIAEMETHL L VI FHMIC LA LRV E, HEO N AR LIZREE TS
B, =07, AR T A &, SHCIEAL B ILh OfRHERE (b - THEER) kv EEIL T
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. REHBLHEERDY 2 7R EFHEL THMAT D LW HERR S, MHBHOBE LTV,

WEOEEIIHMADLZ N LRREE b AKE THD Z LR EFEDRTHLMFIILNL>TND.
LU, WE O « HFARARICHE T OAESRYD S, KB OSSR ICZ LOOICHAT, it
JERECITAE RS - KILE - Rl Y REOE &2 b0 (R, 1977). L7ess> <, BRILE R+
JEREC L P72 Rdd 2 b O OMIFE O AL A DV, RS CITERILEZEILE LY EArosk
TARR () 0, L FEBAEAEST L TBL.

V. 3 METRMERE (P2FFR) Y

AERVER  FILMEEFICBO T, ARRIEHURRGE N5, B - B - FUSSRE S
REHaTL L, —BICAREZEET 2 - RO Y 2 7 R T, MANCEEES 288 PAIEN
WA Z b0, ARSI, BRLEREO O b, JE (P2 75%) ROTPoRE (LY =
7 %) BAEHOILFEREE LT, HEARIO LRI a3 5.

7%, WEEHR T OALIUE b A3 2 RIREMA & 523, [T ILEOSLRI S IR LS 2 &
&L MR T 5 L b A EREL L TWRWOT, FERRERIZSH%IESNCMETHS.

B RERE W) 13, RAOHATRRINDOME T, BEOREE - PEEESITHME D, M- PRI
i (R&20-30m) &% C, READEH (S 100m k) [ZED LHEREY A 7 V&R 7. ARRIEHIEN O

HIR FEB(LC 2 7 R)DEEBEMWAILE 744 r$0ERCG)*BFCSl. PIER RFEGROER
(cm) & m$

1) FEHIT OV 2T RIZOWVT, Masatan and Tamura (1959) 1 TFHESERE] & L7273, Mor (1965) & Uf Okami etdl. (1976) 14,
MO TSI D5 =S/ U THIIBIERE L idh STV b O LIKRIT 57280, AV 2T %% TSR TER) &R L7z
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JBIRIEA 150m A & RAE S D . WEED BIZTAE (Trigonids) DA% LS 28508820, b
FORIFIRREITAR Y B <720,

A1, HEAR EROBIRICERH L, TEOILER S e OAGICEAS TS (F191K). #&il
T2 E DS DIE S THKI3m TH DD, ARG D 1I0m L EDOE I 2O LHEETE 5. BT
F3-10cm O M4 £ E L, RREERHIIE A AOEREES T, B 32cm, 28cm &\ o 7o L
wEt. TNOIFHECHMODIRNT T )T 4V I BRTEATA N ThD. HRAIT, KFoRAH
FHETIEZO L S ZREBGIE O TV, MOBEL, B - Billch - 714 %A b - EEREEIK
ARLRERAERE - O - BEEAE -WHERAEREThH D, JEREEESOAETIEIT AN ) BA%
%< Gl b OB AN,

BREOWNIRE T RAEE S OB - RKEEASTESZRFITRORRG T, EHICHEICHEBTS.

WEIILIROML - hiiy ¢, REICDBO AL b ORAET VA FThD. Bh e LTIEfE
P -EEREALER EEVEST. AR ERTIE, ZARENrOBEELZAAEETS. O
EP B LTI, KO ARSI 2 BADOEAENER D, HABTI RIHRTHD

JE S 2-3cm THEVHICTEBR O FE L - RIS g 2 pide Z L 30 5.

POIRE (NK) 1, FHIKE - @ OSLIRMHLRL - RIS & IR E - KGO AREN B8 D . BAEIE
B ERESE (15-20% CREA XLV ZWV) ICELRRAET LT A b T, < O THOVEirEZ T
TWA. ZOEE - B, B (B AR IR N B IR & OE SR/ AHL) OFOREOE &4
KFETHY, BRILELCHETABIOIEZNDY 2 7 ROWE LR D, ARED, BILFEETON
BEBIZAG L, B2 B T2 T HER L LTS, ZORKENDIIMEAEEZ RNE L THRNA, Ho
PR OB QAN S BRI S 2 e, REO/NA RS (BHE) ICxtbc& 5.

Hh DY DO AKIFHIE COFIEIL, WiER LW Tod, RFETHD.

HEREIE ARSI N O RS AR, AL EORIEIC Ko THEARILE RIS T 7y 7 RICEIAA
FNERERT. 205 BEEEL, AT RERTHOOM L REICSILS (N20°E-
N50°W). BURHIEICPEMRIC 20-50° X, AR OS2 LK & L CHM~DFRAMEELZ &> T, ZDH
EEWEIcu o T D

HOREE, 25050 Tofi L, — 2 LR OB O RN OASNRZ 80 CRUE L, il
PR O VR AR T 5. B IR 2722 0 F UL, BRI R TH S, %E TIEIL K
WS, BACME EREEIC & 0 - LTV 223, ERNIZIEN-S, BT 40-607 THORIFHHIE % T
7.

R SEEERE AR C 55\ T, Bigotites sp., Latitrigonia pyramidalis KosayasHi and TAMURA, Vaugonia
awazuensis KoBAYASHI 72 EDALA OREHIC LV, HEY 2 7 5% ? Bajocian 72\ L Bathonian (2%} S
TS (SaTo, 1962 ; MoRI, 1963). ABIEHIE 1L, fRiFRERO "B SARRE) 2LET 5,
FEFECHALDHE LS RIETE 200,

FOWREX, RRIEHIED S I3 EAIERFE R TH 2525, #AMIZIB W T, Virgatosphinctes sp.,
Neumayriceras sp., Aulacosphinctoides p., %D 7 E )4 S DIEH, LEO A, Vo TEEOA DRE
Hizk v, LY 2 7 5% Oxfordian 72\ L Kimmeridgian (2% ik &0 CTW % (MAsaTANE and TAMURA,
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1959 ; SaTo, 1962 ; MoRI, 1963).
V. 4 FHlLFERLE ORIV T

LR Y O S =AM R A Cd 2 FNLERALRPIRRS, S8, BIRILE, MRS TR,
B 7R W S S HGRD BV D . T O S b IRV B A3 (3 TE J7 TR0 300m 12 ] 5. Z OB
WO R E N2 Wi 2 55 18 IR,

SRR LR A O J7 I IRIE TR » TRAL T FINCIEN B I5A 3% <, Bt o 19 i o K&
WS 380 BV DT>, BRI PRl B BERIC 2 T b BEFT TEa 2SR L T B IRy
J& O ERE R T IANE, BIHEAL T, IZEN-SHROZ L b H DM, %< OHA NICW 225 N20° W ir
Th . FEBUIMEER QLD AN EN e ) BRI LIZEITES 2 78 L TW D ATEEER S 5. Bz
1, RYURED S HEA I _EPRIC AT T DR 7R O 5 1P 7 0 J5 1) L 0 I 10° AL541T 2.
TITIE, EE LTHEBEEOMIBAIC OWTEIR L, 72< SAH D HD /N S WIERHFIZ DWW CIEE G
5.

ARG T ORI DFRIRIC S T o C, MO, HIEA (1977) ITHEIL L C, MR O W B
RO BIZIE U CRO 5 DIZR T 5.

TRV WIBIERIC & o T4 U7 MR RIS 0.2mm =R LL T OMED) 73 90% LA F & BEZEIC %

HEL,DEOWEAKREIRCZD b 0.

BRIV - AR E DSBS 81 5 I THRE L 0 £ & (50-90%) TH 5.

PFRHE T« BRI OIE 5 DS T, MBI 2% 10-30% R/ .

RRRRERE T« JEUB ASAITREIRD — FARERIARE LT 2 SHTRI 1L 10% LA T .

TR 1 MBI 1T 72 <, DB B S B IRIC R 5.

F 7o, BILMRT O = REEEIT, RTICERMEZ 320 C, BaONEHIEEO LT - Fidhis
ZRTHAEN LIXULITRD 6D, ZOERER (54 271 Mb) 1F, %ilkd 28I LERIERDIRE T
FRIZE LU E 72, B b oW A RS O P ERERE & L CERMEE OB SN BAND 2L R,

R ETOMME - TEREFEAO L, mA (1982) It~ 72,

LAF, BB OHEAN 367 & KRR, BIZ/alR~ & IR IC W CREiR 5. 2 O
O HIEIE WIS, XGRS OHEA) | EFEC, B J7 RIS 300m ORI M FET 5.
TR DRI B ARSI B e > TWBNR, & ZAEZAIL, Wik EOERRMIENEET .
Z DWEIRVERH L, HERCE A (FUE) OFED D, G, PR OWEEO 3 >OEMICKGTE 5.
FOFRIBOJFAIL, FBIRLEOWE & EE, AN Y 27206705, RPREATICE, M Lz
RIRBEEE S R NEIEM AL O ERE S - 72855 SROBSENTHT 5. Z OFFH RO HWigITEE
EAESTHET 20ONBHTHETE L0, ZOWERKIIBLIMBETHAS .

HEAN _EBR O HE D HGER TUE, AW SRV E TRZE L TR Y, RITHRAD - KO K& S
VTR L BRI DR E 2 T U, K3 v, b U 7= MR B 3 35 (0 — ikt — SR (2 —
WEPR 0,70 EAAVIZ & T, MEAHTIEERS L W2 23 8UE L THRILR V. RIS I PR L H v Za

21
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LanLu.

HEAN EFE O RS 93 C IR EE I, — 08IV /NSRRI 23 % » b U — 7 RICHZE L T D
b, WEAEIC LMD ERE LY. BEAEORE I3, BB em b8 m £ TIEFIT R H
Thd. WEBAROREEIL, H— Tk, 2R EbRO4FEIRBDLND.

O K- KAGOAKET “BE” Fk 1m OHBRIE < ik Lz Lo XRE R

@ YAREDOHRIDER D BT & B3 5 M AEMY (micro-breccia) L7-fERSEE~ A 2t & (KK

Xl 2)

@ H < FEpl U7 - R ECE IR () OIRERZE T TV b T~ A mF A b

@ ML, AENRUTTREANRDIEE L7 ba TG < ¥ =2 7 R - Mtk

PUED 5SS, @QDEREE~ A vt A FOWMABL LIEH 08 Rb 2N LR TE 22, AIKEDIZ
E, WIRTHEUE A ZFANT 5 Z &3 L. QOBERFE 1L, B2 Lk oMErE T, WIRTH
FUHEHETE RV, ST TRDE, FiTvA nF A MELAERER DR D A OHETH
D, ZOBEAD WK ORPIRIKIIND CTRE T, BEEESE S L CRElR Lz X 5 el 2
T5. ZOEADHERRLO~ A 7T A MEOTRE IR~ T, J8OHIR LA ER, AR o 4 12580
bOLBLRE, STRNRVIEHR TR I NI~ rT A N ThD.

Z DX D IR OTEE IR O A EEAE §T T CRIZ L T 5 &, BEFEIE0e D BB % 72 & o
TR SN EHENTTE D, bbb, BETHERENL~ A aF A b (=TS AE () KBTS
ERbHD) D, WHRABE LY, RGICHEABEL oo iBfE G, D7-< &b 3B D
EWaEZITTNDZ EaRLTWD. I 2 COWEIRME L, BIRILE & Y = T RAAERRERE L o5
SRR S, —EBRENCAFAE LI R DS W R EBNIC & > TR 0 BIc 4 2 Ehiz LIl ©
& 5. DERDLNDERE OABITIE, TERE P OIS Tl o 7o ATREMEN IR,

HEAR _EFROMREAT O VIR CTIL, 2RISR L2 ABEL 72> TV DA, WBRE I 722 <, AEE TT
RN LIS 3 5. AP b IS B oFERN % U<, Bl U7z fR8HE T CldL— X7 e s
DOIBRE LT B, Z ORREETRIE, BB E K - BRI E 23 5-30m OIF TRE L TR Y, mE,
WHT 52 ENEV. ZhLOABEITEEN G T, BAEIEZ OME 0T SHRICER T2V 2
TR P ORBEOMIIS S (RAET LA B, IREET, FEoHh - ks (Ui LIEaRKERS) &
HERTE .

KIRIETORREATIL, PSR IE O B =R OWMN 2 4L Z4UiE%L 10-100m (2 OME THEH L
FHE=ROBMO b OIX, L0V WINE OMBEE W T 20 LI, FERO b OMERiE 14
50% LA & TR IV DR Cdo 5. % IX R A — i kGOWEH L RS RO ED T 7 v 7
ELZRIZET. TORPKET Ry ZIE, KMEL T, KIIERT & 2o/l LB 2 (RE
5m-10m iz d L > PR ) .

I O, 1L ERAE R DT es & BRI & OBERAS, MER O TR T, W X WE BR
THET S (20X . ZOEFUIN 2 0 P REZ 72 LT 523, KISRUITIZ I OBE5 10 FElT/ N
72 8 C~HE ST AR ILB Ofbas & BEUS SRR S BRI L, IREV W~ L <. Z o
(if% 200m Rift:) OPEIE HHFROSINERIARES CTE D . WEAROMEYE (RaE29) T3
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e

F
62)\ /Jm : R RO

26 0 50 | (?O m

7 /8 BRER

B\ ERTE B P FR
BRUBOUEREEBRUYE
ARERSH(HES)

mmM

JEERHE

} Wi (LIIEEWHE, TOXRENIZENGE)

BEELIE L ¢ DHEER

—
1REkE

5820 FILERTERGRS L BERWEB & OBARERT L — + = TORENRDY) KOEIHEORR. TEH
Pigamkadic, AREREEORERY Lo

1T 40-50%FR L TR VIS 972 (3521 X). Z Z COWEABNI2-3cm D7 1 v 7 7254010
emAbE MR LA TH LR, BRILEBOWEROEENLD. ZOABO—MEH T CBET 2
LA (micro-breccia) fb L7c TAUE D70 % (B 22[X). “MAEE” NOBE L RGO &3, £
HoTORWING, FRMIEDIEER (THCEL) D3Il Z > 7R ICHMABML LT Z L 302D, I
DRIFNIRRL O REEESE A T L T D, 2 THAMNR L7HEAR) iR & [RIERIZ 3 Be i O fliid e
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o1 ZILRARH GO EENC 1T 5 B AR GREERAD . F20M0E THORMR

NRDOHND.

I IR IR MR PE iR & AL YA 25 5 D, IF 20m L OREFEE Thi 143 10-20% 2 (RHE T Ol E
AP TH D, Wb L7228 10em ROTERE 7 7 v 7 PSHBER ST L, —F0Rs LAk U 7o ey o
PIZHRIET . IEREEEIZ~ A n A MELTWD23, ZOREIIEEL THD. A HRTRE) 0R
72 B RAE TS ORISR LTV A, I 2 TR A i o LER RS THRE L TR Y (8
23[), eIz IZWE bR <R b,

PLEIZ, St C ORI OMERIC DWW TR AR T & 7228, A EE TROTZv A v A Muas,
RILER CHHHEREEETIIE 9o TV DD TH A I 0. T OREITHEARILE O k& ORkR & b
BRI 5. BEICHE L7z X 51, BARLBIIERFCR T iREE 0% (THEEHE) RS, B
RINEOEENBE T, RFTINCIROES DY 2 BLG I, BNLERAL MRk T OERYE OPek &
HEELL TV, Lz23> T, BARILEO R E 2258 ST, 1 RS C LR ERICRIR U724

S (A ) A N LHRTORZETHD

YU &0 AA T3 E ) L Bl 17 PR D O REAAAT D H3 D RHIHEA | EFIC e~ TA2 0 < 72> T
WA, FEHE, /NFiEas &3 L CIEFTIXIE DN TV S . KIRIEL 0 ABNC B W T h, seRITRRe:
WA OMEIFHERSND XD 037V K> b O, AHAMIZHEET 28 = RICL > TRELSIC
W SN THRTOBHEAIL 720> TO D ATREMEATR. FH23RNCA LD X5 IS, Mo EE 2
TERREHIAS, Sttt C A AL TH D 2 LITEETH S,

AP 1R, B AL S R A OHE 2 KRIN L TWD 005, BRI, Z ORI ORI
HZONT, FELLF LB, L LYIERICIE, 2 O ORBRIZ AL - B Ths 2 &
1, BTERR Lt oD B A B OV LR L ECE R I (AR sk 70km B 71253 47) & DBR & E Rt
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2R WRHRONEAOBRMEEER
A TERE R beqd w4+ Q:AE, Pl: fRE BRIV A CROBEESEY &> (&K, GSJ R40385)
B. FEIRLREYE o B AEREE (micro-breccia)  EE L IREEEH D (A, GS] R40376)

Lo TND.

HBT I LR OB L B DB E A DUWTUE, B VIFEIZ IS TR Al HER 2 i oD 1t st & oD BEiE Cafi
THHOT, T TCiEad Lgv. Prarf o KB L B GRILE) (D> Tndhb, 20
B AL A MELTeDi, PHTito&1LE OHERER G TH 5.

TsuneisHl (1978) 1%, Z % LFEH; O EHEET OVERS % 55 = AR A OMERER SR L R
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#o3 WIBWEHAY RNESCHE > FHHS LB (N
A OB ARIEUERTERNGE CEREVEYTT. BREERCT -1, + L, FREFIHCHEM, BEEX
EBy SR &L

Hri, aEOEBZ#A L. $70bb, AT, fosihaid], Toaritmyl, Mgyl ®E
Bt 4 BT b7z o TIEB) L7z LIk, P B #R2I2iE, NW-SE O EHER Do b & T, AE
T YW (strike-slip) & LCAR L, #AERIZA - TIHREMOEMIE B0 S & T, #EFT20 (dip-
dip) Big & L TR L- &fiam Lz, LovL, 20955 2&H O PE R omEic >\ T, sisd
D HEDERG & DBRN S, FHHIZROLOPHL <, SBROMENPSLETH L. £z, TSUNEISHI
(1978) 1%, BNLFEH OBAETEZRE (A 2 A b)), PR GIEIIE 205 /NEERE) KO
(Wi e & JRIEEINB) OS2 #A L, RISEAEEEB RV IR LEZ o2 & 2L T
W5,

BB HC L, PAEICREE - S L C & o @A RED 123, AW ISR =50 o> MUB AR {41 C
Hohd, KAOE LWESAET 2. Zhud, FILERAERPISE RO EICEIRILENR 2 U v ~Ric
DY, MHEEETHEAORETH 5. BEOBRNLES-30" T, EMIFHINICL > TRE RLE10
WX ) S o TnD. 2 OFEOWIE ORI OBIBIIR Y K& <7<, 1§ 0.3-1m iz o>/
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ZRCATWERE 157220, FWE O BESOE RN &0 BUEO/N SORIETE 204 5 5803 % 0.
Lol Wk o B (BRI RO GGlIILERSERS) ToOTo K SHIE < /MHBITH
5. ZOEAWEITEAEEICEL > TU L TWDG, LIRS TR HokiE & fcs 5. L
ML, ZOEHOE L ARLEHERERICOWTIEIIRMITHS.

<
[EnY
&
S%Lé

ARRMFHIS X E A & LT, ERIEED A < DA 2130, BHIELIES O/ NI E R e O A
DR E DIN3AT D

IERBE I A R, B E RRESIEREREIC K > TEASH, LR LIZEEE 1 b2 5. 20
PCIIARERAE A S L LTIV IAA TV D,

O AR, SHLEES OE MR EEZ BT A /MU O T, OB ASEE TEEL
TV, BN & OAB OB NMERITRHATSH 223, 5L bIEREE L 0 IiThv. FEREEIE
AR [ AT P8 58 O AR A RESE &, B LR H OB LEFAERPIREE C, 824 RICZ N b D47
FORBHRE MR 27 Lz, ABRE SR, 0 L B & TEM - 2=k Rz, h
DR (Gy) 1TEFRISLIR D BERHERMSE Th 223, AR (G) (34 MNARERAERNREE T, EMAR
HEEDE LV, WH OB OBHOEIENR ) 2RO & 5 Th 245, Rl Tid/ewn. HAalENs b
RIS RS A BT 5B (G #FRETHZ LN TES. LinL, ARMEPICH LML [ R
DBRE/IERE (G)) WARE LTHEALTHBOT, BT ARE AL EA RO B & 5 2
BND. TOMEDY OFEM L ITRE TGRS RB 040 (No. 47, 48) ZBRHIE, AEGIERE
BT 2£ (p. 7) X 2EEn%.

HLLAR N B BALHR & TR TR TGE T 2 EMAIEIE, T2 > TEL LR, MR
WRICEL, Bald~AauerA bes, LrL, ZOX5HBEOELE, FLENrOEF~E—F
MIZOHRBND DT TIERY. EREEMTN ST ~FREIRICT T, 8 RIERE RV LT
WRIERPIRRE 34370 T 5.

TR AP O LERAL R PIRESE (Gd) 13, ARG A LRAEE & 1XEMI I 1T 2 EHEOBRATH
ThDR, BE 5 LIIABRE SRS KR O ERERANIC L EITWD. Eiz, MEPHXIED
PEINERAE RS (524 RBHM) EoBELERSND.

ARG OIS O MEWTFE T, LA EOLEREIHOFHAE A 2RIMEE 2 5T 27201, 48{HDE—
R ST & 8IADILF T 21TV, FEREZE SR LB IRITTF LIz, 525K, 5 26 3T — N
tRTH 5.
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o fERERVHERIEO—HY SUHIRIC R A TEREHEOS M, EREEOLEITRBRY £

— Vo FTicft LR S o BREUE A

A-H(S ), 1483 Fh FhP9FE, B8 FTHIE. 40X KIR X-1 OBk

G 1. AR A TES S EHO PO Gy, 2. AB(LIE Gy, 3. AHIR G, + ABRE G, RUSIIERERMNRE
Gd, 5. FOMOBERIEREEE, 6. BWE, 7 8EEEE, 8 ERUERUAERE, o FERCKILERZS
10). foks, BEEbES SFBIUATCITCORER, KOXBERNCES - CEIEORRE T - fo 1 EF (1950),
EEF(1955), dbASiE2(1955), B - B (1960), Tsunesur (1978)
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No. 2 s % wa |BE 2D \RE AN o) wams | BEER
1* | AFREETEREE (BEE) 39.0 |38.3 | 7.3 | 12.8| 2.6/ mt |GSJ] R40855|76AB89
H2* ” ( » ) 24,9 146.2 | 9.0 | 13.9| 6.0{ mt 40856 | 76AB88
3* ” (BAbAE) 32.9 33.3 |31.3 | 2.5| &K 40857 | 75092601
4 ” ( » ) 33 |28 (33 6 — 40858 | 75092602
5 ” 7 ) 26.1 |37.4 {27.0 | 7.9] 1.6 40859 | 75080501
B6 v 7 ) 35 (23 (36 6 — 40860 | 75080502
7 ” 7 ) 37 {30 |28 5 — 40861 | 75080503
8 ” (088D 34 |27 |35 4 — 40862 75102201
9 ” 7 ) 43.2 [27.1 (24.0 | 5.7 — 40863 | 75110302
10 7 7 ) 42.9 (22.6 33.2 | 1.3 —| ga 40864 |80101810
11 v C» ) 35.0 |32.1 |30.5 | 2.4| — 40865 | 80101802
12 ” (G 30 3¢ |31 5 — 40866 | K75073001
13 ” v ) 38.5 {25.8 (33.9 | 1.8 — 40867 180101805
14 v C 7 ) 28 |38 |30 4 | BH 40868 | K75121410
15 ” 7 ) 27 |26 |43 4 — 40869 |K75121409
Al6 ” (B 28.9 (39.5 |27.9 | 3.7| &F 40870 | 75100901
17 ” 7 37.6 |37.4 |20.0 | 5.0 — 40871 | 75121521
18 ” 7 ) 34 {30 |31 5 — 40872 | 75080909
19 ” (7 ) 3¢ |32 |29 5 — 40873 | 75091005
20 ” ¢ 7 ) 33.9 (39.3 |25.3 | 1.5| — 40874 | 75080908
21 ” C 7 ) 3¢ |31 |31 4 — 40875 | 75080905
22 ” 7 ) 33.5 |59.0 | 1.0 | 6.5| — 4087675080903
23 ” C 7 ) 29.0 42.7 [205 ) 7.8] —| ga 4087780101812
C24** ” 7 ) 31.5 |48.0 |15.7 | 4.6| &%| al 40878 {76AB101
25 ” C 7 ) 36 |27 |34 3 — 40879 | 75091004
26 ” 7 ) 37 |27 |34 2 — 40880 | 75081904
27 ” C 7 ) 37 (30 |28 5 — 40881 (75121502
28 v C 7 ) 42 126 |27 5 — 40883 | 75081806
29 ” C 7 ) 39.3 (31.4 (242 | 5.1 — 4088475081805
30 ” 7 ) 33.4 (41.2 |22.8 | 25| &F 40885 | 75082203
31 ” (7 ) 40.9 |30.3 {24.7 | 41| — 40886 | 75121503
39%* ” (BgayBal sk |[33.2 (38.7 |22.2 | 5.6 —| ga 40887 | #1.25
gk ” ( ” ) [38.8 {21.8 |37.4 | 2.0 — 40888 | 4157
34%* ” ( ” ) 135.8 |28.9 [30.3 | 5.0f — 40889 | #.23
E35 ” (g 22.9 |54.3 | 8.0 | 10.8] 4.0 40890 | 76AB90
36 ” C» ) 29 (52 9 10 | &F 40891 | K75091202
D37 v C 7)) 39.7 |34.0 [12.1 | 11.3] 2.9 40892 | 76AB94
F38 ” 7 ) 33.9 [42.3 | 4.8 | 16.5] 2.5| i 40893 | 76AB95
39 ” C 7)) 27 |42 (20 |10 1 ti 40894 75121514
40 ” 7 ) 31 |56 3 9 1 ti 40895 | 75091002
41 ” 7 ) 35.2 |46.1 | 2.0 | 14.8| 1.8] 40896 | 75100402
G42** ” ¢ 7 ) 35.5 42.8 | 3.2 | 15.2| 3.1| 40897 | 76AB96
43%* ” 7 ) 22 |59 4 |14 1 ti 40898 | 75090904
44%* ” 7 ) 28 |49 5 |16 2 ti 40899 | 75090902
45 |EHLERIERERGRE 26.3 |54.6 |11.7 | 5.0| 1.6 n?fti 40900 | 75-55
46* |SPERLERTERIGRE 35.3 (43.8 [13.3 | 5.9 1.2| mt, ti 40901 | 2771
47 |ANBEZERt -7 E 40.2 (40.1 | 2.8 | 14.31 2.4 40902 | 75110201
48 | ARATEBNREE 21.7 |54.3 111.8 —| 12.2 40903 | 75102203
* HERRRIEE 7 RITRIBER

A~H {b5HEK (6 @) GE I RER)
ga X< AFH, mBHYE, i F 5 vE, dBhAE
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#9% AHRBRUBEREC—H%&UBOTEREE LA RO CIPW 7 v s #R

A B G D E F G H
Si0, 75.98 74.96 72.82 67.25 66.85 66.66 65.46 64.65
TiO, 0.08 0.11 0.24 0.37 0.41 0.56 0.55 0.53
Al,Oy 13.22 12.92 14.05 15.83 15.97 15.07 16.07 15.54
Fe,Os 0.29 0.15 0.46 1.33 1.26 1.57 0.85 1.72
FeO 0.72 1.15 1.54 2.50 3.09 3.78 4.27 3.52
MnO 0.04 0.05 0.07 0.07 0.09 0.10 0.11 0.11
MgO 0.13 0.36 0.40 0.88 1.04 1.41 1.69 1.89
Ca0 0.98 1.15 2.89 4.13 3.69 4.16 4.31 4.11
Na,O 3.76 3.37 3.21 3.67 4.12 3.18 2.90 3.43
K,0 4.13 4.66 3.16 3.17 2.12 2.43 2.31 2.60
P,Os 0.02 0.13 0.02 0.14 0.14 0.14 0.03 0.11
H,O(+) 0.18 0.24 0.83 0.39 0.18 0.43 0.80 1.08
H,O(—) 0.08 0.16 0.30 0.24 0.60 0.24 0.12 0.34
Total 99.61 99.41 99.99 99.97 99.56 99.73 99.47 99.63
CIPW / /L A

Q 35.63 33.97 34.33 23.13 23.80 26.02 25.14 21.51
C 0.81 0.50 0.10 — 0.46 — 0.98 —
or 24.41 27.58 18.68 18.74 12.57 14.40 13.68 15.40
ab 31.75 28.50 27.14 31.02 34.85 26.88 24.52 28.98
an 4.78 4.95 14.26 17.32 17.49 19.60 21.23 19.29

wo — - — 0.99 — 0.09 — 0.22
di ‘en — — — 0.42 — 0.04 — 0.11

fs — — - 0.57 — 0.05 — 0.11

en . 0.33 0.90 1.00 1.78 2.60 3.48 4.22 4.62
By {fs 1.03 1.90 2.17 2.44 4.12 4.85 6.42 4.25
mt 0.42 0.21 0.67 1.93 1.83 2.27 1.23 2.51
il . 0.15 0.21 0.45 0.70 0.77 1.06 1.04 1.00
ap 0.03 0.30 0.03 0.34 0.34 0.34 0.07 0.23
Salic 97.38 95.50 94.51 90.21 89.17 86.90 85.55 85.18
Femic 1.96 3.52 4.32 9.17 9.66 12.18 12.98 13.05
D.I. 91.79 90.05 80.15 72.89 71.22 67.30 63.34 65.89
Total FeO 10.9 20.0 35.3 32.4 36.7 42.5 42.2 39.0
MgO 1.4 5.6 7.2 7.7 9.1 11.6 14.2 14.6
Na,O+K,0 87.7 74.4 57.5 59.9 54.2 45.9 43.6 46.4
Q 38.8 37.7 42.8 31.7 33.4 38.7 39.7 32.6
Or 26.6 30.6 23.3 25.7 17.6 21.4 21.6 23.4
Ab 34.6 31.6 33.9 42.6 48.9 39.9 38.7 44.0
Q 36.9 35.8 36.4 25.6 26.8 29.9 29.7 25.3
Or 25.3 29.0 19.8 20.8 14.2 16.6 16.2 18.1
Ab+An 37.8 35.2 43.8 33.6 59.0 53.5 54.1 56.6
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#ok oo¥

& — FEWAK (R
Quartz 29 35 31 32 23 34 36 25
K—feldspar 28 36 16 8 8 5 3 9
Plagioclase 39 23 48 43 54 42 43 46
Biotite 4 6 5 16 11 17 15 14
Hornblende 1> 0 1> 1 4 2 3 6
Others magnetite — allanite sphene sphene sphene sphene sphene
An% 22 25 34 33—40 40 38 37-46 45

O RITEIRE, Y SR RIERR

A BHBERERE, ARSEATEREEROE G LA A GSJ R40870, 75100901, #H 3K No.16, VI-1)
B HIMESHRBERERE, FdLH G LIS R GS] R40860, 75080502, #M 3M No.6, VI-2)

CH RS RANE SR BESTEMINGE, RSB G, (GLARITILE GSJ R40878, 76AB101, W 3kt No.24)
D MK RANGEEDEMREGE, BASRME G CLEHITHT GSJ R40892, 76ABY, M 3k No.37, WI-1)
E HAHRANHERESEMIGEE, RB&ME G CGLBITE / F GSJ R40890, 76AB90, #iA 3kt No.35)

F OMRA-RAMNERESEHEMRES, RBEMA G CLERRTHT GSJ R40893, 76AB9S5, A &K No.38)
Gk B RARIE B ERTERMIGE, FBEE G (GLERTEE S GSJ R40897, 76ABI6, A B No.42, IX-1)
H* AR ARIA BESTEMGERE, RRRE G (LIEETH R GSJ R40856, 76AB8S, ik No.2)

Qz
o $L4B G ;}EL
© Lt G2 1{‘5%
o i3
]
® [FEtkiE G1 b=
(452, 46332 1) ) 2R
I
o o5
<)
o o
0
o2 |
o
oY)
v
Kf Pl

#o5  AERIERCBEHEREO—H% & itfic ki 2 TEREERED € — FER(QzPI-KIR)

ERUESE O S 4FIE, StreckesoN e ol (197302 X 5. 1 6%, I TEMMESE, T r -+ A%, NV BRNAGE

R (Ge) D —EERBILE (G % EATHE D, BEUREME LRV L 025D
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Pl Qz +Kf

2o AERERCBERBEO—RNY TR KT 2 EMERD € — FARMH(Qz+KH-PIR)
HEEHBREF L. L8 (Gy) O—ERBIE (G % &

V. 2 FmEEELEE (V)

E0iE B RED > B PPN IR o T, RS PR IE OAEARIRAT E ¢, maAbic#Ric oL, B
R DEERE R LTS (BE27K). it - A (1982) 12k 5 &, BRI —fi& Tidlel, b2
HONEF PP Sy 1oy, AR o JRAES e & B REREBIGRIC B B & D . SR EBRITAE S I
FHEN, fERAE & OBEfliE S W 52 DT, FEEEFALRTONHBEILIEE Th D Z L ITHNTH D
B, ZOEPE - FRIZOWTELWZ SIERATHS.

EEOEEE LT O, DTN OAA - BA - §8LE£EL, BAabH< o Tnd BEVE
fi1, 2). —HBC, FEEAMATRTREO “BEA” (272 pseudo-spinifex texture 237 HAL 5.

AEERNEBOGIR T, _7~ 2 A MNEFEKEFEAMERCE IS AREA L o DRENRE 70 L CEH
L, 22> THBGEINT & » THYE S v (31, 1941).

V. 3 ANAOVASE (Ph)

F Lk D FEAR L 2 D Tl & 525 2 O AZE DXENRAV NI 3 2. BEIRILIRAE, HEARI

MW TRBIZES N, HIROMEIEEE 5-20m, ik 70m FHEAR) L) 12 k5. SR T~ T2iErEd
FHRNIER T Y, WELZIEVERB 2R, MRV T Y = TR0 AR & BRI & D5
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HIH B OTEEFEILS) ARk CRE, Bk ERIATE DI

i > TEA LIZEIRD 2 BRBD b s .

BHALKIREOMEES T, FEABAEDOHILSHEDLEZ ) TRVLDLAHS. BT TIE, A - FH
W ORERA R OE@A KA ODBES &, MRIOAZE, REA, T@AKA, REWRIEY, X7 = l0
FHDP D2 ZBEREIE 2R T, REARSIREHELZRL, B L2y, H<AR LT 5808 b
5. EEAP Ak T, Kok AAll (oY 431 &) IR L Tl Y, FIZERIZ
L VML L T O EE b HD.
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28R TRETE AR TRT AR A TER SR (Gy) (LR, FTE)

AT A MM OTE L 0 RORMALT, WENHEARD NS, HAIEERICRIEA{L, HERML
HEOEBEMERY , FORNCTRAICRREN TN,

ANAOALEDFEANERITHAFE TIZ RO, HEPAERZ BV TR Y, BILERERNRE 72 &L
AR BEET 8 DTRENC X D EMM b 22T T D 2 Linh, DD THD Z EIFTHETHD. b
7RI, MBI B O SRR L ILIHECIE, Z 0RO O ASEEO B AERITET B il H - %1
Thd (HiRIEH>, 1985).

V. 4 1 BEEBEES (ROHEG- BIEHEG)

AR ATE RO E O PO, BB O & 72> T 2 /4 A O F s Ficd
L EHEESIND N, O K OERREB~OBACAA, BIstBRIEREN S, RO NI K OHET2) i
WO LB LTV D (BB 281K, AAIE— RIS - FRLO SRR U TO0BER T, ) BAR3 0
ROEENDIEDICEEE L THRLAZHEOZLONRZ . LI LIEIRWEEEN R S5, NE-SW
FZIEINNW-SSE, —#TEW SFMOEMEZ T L, FAEEFERAETRTL20008H5. LiL,
T OREEII IR DM PRAEE & OB EE L.

PARERT, B BEG - 2 Y ER O ideal granite ([ZITWERIA AL, 107 K UF T I
Do TH ) RADEALERDT 28 5. GIEIIREN 5T T, fk% 1.5mm Bl F o RE
fFETEL, TNITHOEEAPIAZET. 1IN & LT, Uvay - BEE - BhvAf - B
RA, FNUCSL 2680855,
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HOR AFEATERAORARE G, wRET A RIBE
A, ALZRETHLBRF T (GS) R40892), B. AFFMTHERFIIIT (GS] R40899, No. 44)

BEF I, AEMNRKRE 4-5mm OARBIAIT =L 2 7e L TRET 20, — 207 — A3 i—X 3%
DAEYRLE UTHET 2 2 Li3dhE D 20, B - 1 (1979) 28ER L7z & 51T, ERMEM & & bIci
B LT, MY T 7 A U (subgrain) O L DRSUINRIREE AR & R D BIERN —fRiICR b D,
ZDERDI YT I VA ALORREL, T D ARFRICIA - TR 220, ARY T 7 LA 3y
A 7RIFTREERE R L, — R, RS EREE S< 5. BRAITEK4 X 2mm O AR O A Y
2 L—RT, AN 30% il 2 5 Z ST e, BIOVREAEENH 0, D TR R A
M ThDH. CHEHLBIZE (Goral, 1950) 1%, 14-23% (HIEHA 64) T, EROKKIIZETSH. T
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U BRI TR L < B LTEARRA T, BAMMU T O T — VIR A Y A X 2 A&7 LT 5.
AREOEELFELL, REAICH DV EAICH, EFMERIC L2977 LA Mg n3@RBdond. 2
D XD RBGIT, REFED D L~ HUIKTERIREOE 7 s 6 T EEEIE O RS ARIRASII NG T, F258
BXDHEA~HF SIS/ TREBICEEE & 720, ARMICHIIRER D (B 29KIA T, No. 3-7,
KONo. 16-31). [ U & 5 22t DA A (No. 23, 24) IZHRBOHNDLDT, HF24AKKVHE X T
%, 2B E2HOME G, (No. 8-15) &AL TR G2 & Lz, KARVLEOVILS, HLHE & bi o
REI R AERE OB TICB T DHlkE R LI, WEOERIL, ART =0V T 7 LA ALk OE
WTHHZH LN TH S.

PLEOAEADE— R E Q-PI-Kf Z2{bKIc 7y b LIZORE 25K TH 5. Tl Ik, Fd
O BAAH b FIAERAEICBRT 5. 2B EICIIRANC D U BB 0SB’ H 0 (B,
No. 22), Q: Pl :KfLbTIE h—F WEE Lo TV A, afefiid < (65), BRETHD.

BB EDIZNIZ, i & I ZRERZHEE PR BRER h— s (GsH= 17.5) (No. 47) &APIAHE
MPIRRBES (Bfed= 12.2) (No. 48) 2%, RIZILFHEDBIET 523, FLOTERE & OBRIIAIITH
)

REFAERDFEMEETH
hH EEREREE LA ALETAA GSI R40870) (75100901), {b43 ekt A, # A 30Kk No.

16) (VIR 1)

BERITH 4%E £, MR (0.3mm £) TEARDDIES ZFVROBEHR B ASHANCEIES H. A% -

BHRA - BV EANKIZ30:41:29°C, Ak D ) EAIKIZIEESERICFET 225, $TICBT 2R
Lo T2, ABETIABAIEO S =127 LCRIEL, 77— VORBII7T-8mmICRSZ L bH 5.
T =V OWERITHNNE A 7ROV T 7 LA L OEEERIND IR Y, B—F DB AT T 7 LA h
DD iden. ZHIERLT, B EAIRDLAPEFORHMBE LTREEEL, Vo7 7
LA VIR D 2 EEH 50, —RITIERV. MEEAK RN T, £, R0k &
DUVNEBEEE D U RARLE ORI, MO E RA ZBERERIZET TV,

FEA PV I L—2X) X, 2 X 3mm OFHFER BIEAEE T, A5 U RAICHT 2 I RHRIZ
MfYR3d 5. FHWVRFHEENG Y, HlAER MR E R, CHRBTBIRIL18% THD. WIERED
PEREI I T I N AT A ST D, WM E LT, v ay - BIKA - BRI & 503, JEH
W7,

s K EESREES LA R X GSJ R40860 (75080502), k74 Hrakkt B, # 13Uk No.

6) (5 VIIXIhK 2)

HERNIMN 6%E 4, 0.4-0.7mm OEFRFES B HE S EF - THELZZ7ey FE22L 0, £
DD REEEE 2T 5. BERIUZ LIS ~XEEAEH L TERIELE 7. 2 =Bxee
X =RHEBOOLEMNE L. {3 BEA - B Y RRFE, 37:24:38 T, BEANESDRND
CHEHBHRIL19% TH D, AHEOFERPATORE LD LELRY, =10V 7 7 LA ALk T
A7 RTIEHRL, RRRIMOTMARERT D, VT 7 LA MEDRBRENDIRNGEATY, FEdmNE
IR RET D, B Y EA EHER) bR 4-5mm O T — ViR A Y A X v 2 &I T RN RO~
T LA ATh DI, REFICEER RO B R ZHE L CWD. 2oz 0T, Rtk HE 0
DY IZROA, HREEWICR LN D ERLD X 9 REBEIEN DA T, BifEIChNT, R0 A 2R
ST TR L2 LSRR TE 5.
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V. 4.2 FRARGRESEERRS - M—LE BBHEG)

MAFREATEF A RO SR & BN D5 T, FIEEROPEIRIZIBN T, ARITHE) S A~ 1.5
km (2720, LA RO OIS - THANZREEA RO 5. FEoBMIE, M) ki
2D B BRSO IET 2. PO BERALREE &IX, SRR E R TS 225, Mgk
OUEE OB LB ST, FrB / SEIRE TiE, 7% 200m O T, No. 27 O RERIERE

BEAEPRIZ O UHBIR BT, OO R OB OB A 2 b L —Be & HURLO A @i o SPA TS
&, FOFMCE MO A YT — L OBSNC X o TR S 72 RSO RIS 2 % L (5 29
B). REOHMITIZENSTH 5.

RERCIEE, Aoe - BHRA - VY B - BER - SdmANnEEL L, Afiz10-20ThHs. AN
FAEBERITE L TOROWAEICEENS. HfEImE LT, Yvay < BIKA - A7 2 « LFAR
HY, FHIAT = EVFARRHEICTH D, BILImRD TH 70,

BT TI, ARITH—OHARES E UTHEET D 2 L3 <, YA 200 - SRk SU3RE G RIS s
i LTSRN 7 7 LA U BHIR L RICH T2 7 — Vv &Y, 2k e L CREOFICES T
5. PRAZABIEROT 7 (An30-40) T, BHVBEBERH 20, AKBERFSLDOLH 5.
HERMEIEA Y 7 L—RITHAD ERGEFRREI . CREOHIBIERIT 28-40% (IEHH 640 T,
FODHOTERIE LD 2. AU EAE, BTV O TIE20%E TN Z L bbb A0, —fkicizd
B (12-2%) T, MRS TR T 2. HRR A RSO RN )y, E3HKRL, €
TUROM~V NERE D, BEREANAIEG, 721G, TO L DI L THRKR TH 573,
A L2 b Ok Th 5.

FRDTT T VA AUTTREND &5 e ETEHSRIT, ZOMOMREMIZ S RO, ZORIZ

#30R M RANEEEMEHRNEE (G) 2 15 BESTEHE (Gy) OBEIR R ABRES00 m OHH )
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#31E BARANERESIERNERS (G) 2B HRBERTERE (G) DEIR CLERT ARF W)
ERFCHFCAEND Y, BEORBE~RERTH (K. Ay -2~ HR)1220cm, FH B A O—Hu ik
PN
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G; KOG, DAERA K VHETH D, KRB ICT Rz U, & 7" 2 WERCE TR ZRICHEAT 5
HO, ERMERANR IR, v 1A Mo TD.

W O — RHLERIC L UE, AE I ETERMNREE NS F—FVRIZE L, G, KNG, DIt &
IR ALK D FCrk— Rk 5.

KL G, (BALM) L DESMTIIT DR, B Tldd 2 BEET D 2 LI OV TN R~ 7.
LinL, WMEDOWFABERERTREHIL, P72 L, G, & G OB CIIERT LI LA TE 20
772, AR OB U OBIA T OBENT LT, Gy 7213 G I Y T2 ik A A RERERE
FE D B2 G, OBRERIEFEN DV, hORIEDOHFITEIRE LTHEALTWD (BEI0K). Fi, fifE
BN EFRO FrAEER TIE, O (G ISkttt S BERHERE (G DB FT TG EB VTN D (5
31K, I bOEEMNS, AEIIFES RS RORE AR OB RIS L, FEROEGES
M FEHICERE LIEHEEZ NS,

RERHIERDOBEMIRCH
AT RAREREREERNRE CURETAUARFEY, GSJI R40892 (76AB94), (L4 Hrakkl D, MA

BFNo. 37) (VIR L, 2)

FARRINZI - T2 AR Tl b 3l (WD IS0 2308 C, fafith=14, A% BER: DI E
FiLEIL 46 1 40 : 14 T, ERPIREEICBT 5. AR LN 3% A £h, BARE 4mm O BRFHERGEG 4 72 4
B, WIZBRERLERBL, DOWVEHENATHELT . 2aHKIEE, Z= XX0F A HORBRA,
Y =Rk, X =6, BERIN 11%E £, KRB L5mm LA T ORISR SR X EAE L,
FEOFMIHOTZr 2y bEED. LR O ILE A TR S U TR L, Rei 7 fuikoL
WREOAT = ZHH LTS, BEROSEMT, Z' =REEB6, X =RKEBEATHD. AHRITFHD
FIANTHE < HE L=fk 20mm D L o KR T — L% AEY , REEFA ZIRAHEY 7 7 LA o DES)
5725, BrDRRY T 7 LA AIREOKENEEEZ 2T 5. AHEAIE2 X 3mm, FAUC6 X 8mm D
PR A & 72903, Mg & OBEFULERO TR, FHRAKGHTH 5. H—ofE b2 ER A 5
LT REAYT I LAV DEFA IVREGEIEDIHE DSV, RIROMMIT KA e EREE & W
DRV, TT T ITAT 4 v 7 Lo T ERHARRICIT V. MHRA IO RS (ERE UIREIE
B BdH Y, CHEHHHFEIL28% TH 5. B ) EAIFKN 12%EEN, MARAK BT Z 0 L
V. BABSMMOEEE LTAYREZ TV RAERTIELHLN, fEALEBIITT LA kT2,
NEW. TOYE, BV EA -V EAXEIN ) EA - RREAOBEFITIZI N A A NEERA ORNRAE
EE T ES TN D.

R RKARERERS b—FILE CURITHLARNTESR, GSJI R40898 (76AB96), 1L 2o Hrattt G,

JalElNo. 42) (51X : KR 1, 2)

IEA)INTIH-C, BEFEatE L Y 1,100m (2 & L (KEEES 6 370m 18) CEREL 2Bt ch s, Lk
FENoO. 371TEE L TR T, AU 18 (BRERE 15%, AA 3%), A flEA - 7 ) Al
M44:52:4, LT=RoTh—FVEICET S, CHEIHEERIZL0% THD. MikizakeLTr7 7
TAT A4 w7 T, SRS OB TR 28E S, AIFLUEHT B FEREFRS L 2 o~ 372%, AT o
HTHETRR TV, 1) BEBOZAMND, 2 =00 kA Z O REBG, X' =150 KEAT
b5, 4-5mm OKRAFEROFRZBICET 2 HE SR, ~ZBmoEd - ZlhRRon5. i) AR
BDOFEFA TIRY T 7 LA ALRZF L. i) B Y ERITET VIRT, MRHERSTHERSE A T 5.
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BFIRAR—7 1 04 FHREESANSA F—FILE CLERTILE, GSI R40904 (75092507), )17k}

No. 49) (%5 X Bk 1)

FAEA N LR, )R (W) o T8 300m D T, FrfkfEsEHr o1 7 2 R RE HICE 2 A
LTW%. WIRTHE T CTHIREDTRIERAEE 27T 2, HAaSRRERIC~v A a4 MUIh &7
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A B
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TiO, 061 | C —
ALO, 15.99 | Or 1.95
Fe,0s 457 | ab 18.67
FeO 6.97 | an 32.73
MnO 0.19 Ic —
MgO 8.49 ne —
C20 10.52 | Sal. total 54.85
Na,O 2.21 ac —
K,O 0.33 wo 7.93
H,0(+) 0.4¢ | en 21.30
H,0(—) 0.40 | £ 8.36
P,0; 0.09 | fo —
z 99.80 | fa —
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(Na, K),0 1149 | 1 1.15

ap 0.20

Fem. total 45.54

Or 3.66
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An 61.35

#19% MALABIREDE— FEBG (REILEHRZREFE9 @

D)
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F8K AFRHATERMBEr TEGCHE > QUBTHRRBOTHRKEERERE ARIHT

KIENRHEMIZT Ny FLTWH EMIRTELEEN2°H5. 2D 121, BIHIZIB W THED O 72K
B & R A E & BE OBE R A TR THIBR LIc T m Yy N5 L, REGHNEMR L 2D 2L
Thd. b 1o, EAEEEGD, RGKABEEONH THS. Z0 K5 REE L& AN O R
BENEL TS D AEEEERTNOTH S, E-, HAMN G725 EEEE S NS O5EA,
HERRIR L, S <IE, B0V S o 7o i - OTFEZFE LT L.

BE D LD REAEE G AREIKABZEL, FILMEESOEH—EOARMBIZ Y T, £, A
MO P RIBLEBOATRBIZ G IR 9 L TWD (48[, B 53[X). 25 L7=Z &iE, TAboHg
OF SCERICHABBEROFREARNIFIE L TV Z L2 ERT S, ZAUCH LT, mAEROREATH
D BEEN T, HERTAMO L 10 DA ORBUZ DN TR, ROR—Y > &R DAL,

ALARATVERF 2 00 & 9 B U O A S BT 1E, 2o T LT RE SR L, BES, MTR)IGR
WCZENDBHLTWA. ZOROARE I, 2o sl v IciiE L, BaE, MmEE, Hl- ik
HENGRY, 29 LIEMREE A MMM D & 5 HE LICRESIZD - TND Z N, A—1 v &k
R o TP BTN D (T - L, 1965 ; HIRIEA, 1969). ZDIZ &nbT 5 &, AUERI GO
RER L Y DFEITIE, BHBUERIC A BN D ANIKOMILE DBV HD Z N TE S, K
Mk D FEE O FEEA T T, AR, ROBH TR LE & [FEYEIC Fx5. Thbb, KikE
O ARG BIR TRIET D EHE A, ARKIEO R D OIS TRRIE O AL AL E 3 2 Bes I
DORHAIEZEHEITEABERTESTVWDINLTHD.

BE BROZFLWIHEEEZE > TN DO TRIEIEIAT 223, B2 LR Y ORKEIEIL 170m T
BV, EBRIEb o L RN H D LHEESND.

B AEEIL, B AR B E LTS, BICH IR0, AER T 95 b, el
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FHEIZ IR O - TAEETE A6 L, 3 <U < OBBREIR O R KRB 1m 28 A D
CcMBRED AR - HAREEDONEBTHD. IWE AT o 7om - HBLOWEN B2 0, BRLH &
UL ORMEEIRE 2D Z R TE L. LoL, ZHOBKLDHEEN S50 T, A &/
BOMBAEET L OIS,

AR OT - L, [ - B O - s L - R O AR, BRI B SO IR AUEEIRS B
BN MaaERL LTRY, £z, T —2EP - MR 2B, Zhbicid, Rk L7iEY
FaEghlibdd.

AREEOT - LEICEGEND M - HA OB, (s, 7774 b, BE, WEREBRZ R, Lk
MR AT OB IE, R ILE O XA EROBENR L EENTNS.

AERE O LHBIZIE, A A - PREBICEE A D LN D,

bR ALBET AN - Bl C, Eostegodon pseudolatidens YABe D DAL ASPEH L7z & Wb T\ b
Grf P78 - REEEHR) 25, ABMEO LD EHEZHZENTE S, 12721, TR OV TORHR
[ESAdAR

FER - mEE BHCRR= XS0, AFEIIRHILE L FEECH Y, £, AMIBOMGICHBND
KA ILJE O TALITIE, KA ILE & EERICH DETFRENNAM L, ZORTFE & RHLE THOmEE
&L FFERECH D, LiehioC, WFE L ARTEO THE L bREETH S, HFEER i L
RIS LA 2 EA TN T, REEO ML ETEi L B2 bns.

F 7z, ARRIEHIRAL ST O WA HUE OIS O T8 & AHEIE, EVISER LE-> Tk, FkE LS
o TN,

EERIEE

AREIE, @IETEEOR ERE 2T HECTHD.

B R R L 04 O NRTIELO 35 oo Ak sE (55 49 X)) .

S S TTET ORI T, AHUE O T - B ORIl iy, H45E - PO IRAHT,
R ST, ROEHED S RN ) BRIBW R EICHM LT\ 5. ok, ERICIE, ZoaTfhE
RE R ot BETTE S OARBENEREIZT Sy M 28502, REN MBI LTV D
(HE T B A-A B ).

BFER SIUETHEL TEGHERCHS.

BE 3-8mirLTWn5.

B At - KORAERREIEZ BIRE U, 2L U TEHRARIED 22008, SRR R4 it
THEHBE L R->TND. AEBRAILRECEE L AN 5. AREEICIE, RACEYD OB L 85
BVEEENTND. BEhe LT, Ak, fRA, KIIT T A, ROWHUEE - A2 IIEE & A
LD D, LRERENEGENLTND.

®E AL, ARREHIEO AT OMARE O TR ERE B L, FRETH 5.



4R £UME (THE) O SEBIKEE ARTLEONKELE TRODEY L L BEF. KAGAD

H0R LB LMBORE v +ELRE (BEALERO AT

VI 1. 2. 2 L)@
B E RO AT HAMHE TH 5.
DA ARHIEO P - FFEO MR RO F s &, FEERIEICOAE LT .
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51K &WUB EIMOBER & /NE UBRITHETR )

BFEFR &IUEOSEREIERE & ITEEERICHD

BE &mIK120mEZR LTS,

[BHE  AEEE, WA, v ME, BREPCERENDRo TS (8550 - 51 [K). A P o H
i, KO, BOERMAT &, AU O B OB R0 E AT Tk, WRE, RAjesE, O ahiEeKE
JE 72 E ORI BN EREZ 2L, THUTHENT Vo — AEERE Z8de. AR R MR A9 5
AEET, WE IV N - MRS & T B 7R DA TE L O HJEN G2, iU O JE R & T
HRIHERI S B L TV D

AEEITIT, HEOHE Y REL Z2WEERAEEL TWD (GB51X).

LR BB, SAAORKE D LIX LIS LA ET 2 (B 521X). FLARRT R HTTCRBT
AL OTRSED HIRO X 5 2R A B HE S5 (B, 1955). Trapa yokoyami NATHORST, Li-
quidambar formosana HANCE, Comptonia naumanni NATHORST, Sequoia sempervirence ENDLICHER, Doryophyllum sp.

Fiz, REICE, LEUTEEARNERT 2.

ERK -3 ARCOEMEAE, T, BRI O B BRI ORISR S D 0T, ARELE
1, PRI O b DL EZ STV S ($iK, 1963).

FEKEIREE
R IR GRS AR/ N O RE T 5.
ot BEAM OISO RBER—® L, ST O/ETY N T ILOMSL EEO AT, BT
13, AT TFEOWE G I T 5.
FR%k LEEo LA EARBZR TELR > T 5.
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#50R  AEAZORHEHIREAHIC I A REAOIAE L hHFAOBE L LRHE
BE 300-150cm, HEHIRIEER S THD.

VI. 1. 3 8fE
B =IO EACLRENE L TH 5.
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#53% ABEASTEREEROEM G723y + 3588 (Hz) ORI E AR ESE
GLERTUEOFEOY 0 8 v BH) HLBCEREOBEAGR, —BELETRHE LTRSS, TEEHIRAR
VHEBTRINBIEBETHS

S IARETHOEATE D S AT O RIS T TR 3 LTV 5.

BFEE 4ljELiE s 1 RGHRICHD. Eiz, ARTARRE TR, KB, SEEKEER
O llfgo e L MRtk T L T\ b, KR, A BTG OERS O 23 EAER O RESmIC
XL TT Ny hOREGEFRERL TS, B E3MOFEIT, AR OE KR OBEH TR S
i, AEREDRTIZE A EBREDORNESHITH LT, KOS LIEEDHEBNT /Sy b L TR
ERLIZHBOT, BEMOERAENSBIEZIND. ZOMEOH N T, FAEOBEBSE b I
TRy FLTWS D EHEESND.

HARERATO AR D NFETIE, 20 Lz < 6flR Sz & 5 X0 ZRAEB D L4, K
J@R A — =T v TORMRTIIB > T\, ZOBRIELZ AT AT LOWREERD S.

FEICHERR T 228, LARATORTHT, SHT, &7 L oMo ARE G, TERECKIILEDO LHE
LT Ny FLIZY, = =F vy TOREEEFEER LTV D EHBND.

[BIE #180m TH 22, ABIFHMTH 20, ARATLER L VI, AEofiLTna
AN

[BH AL, B, WK - IREDEIEE N Manbie, EEITeomE e 25,

LR AETNFHEORBENS, RO X5 RIRKEO BILAAFER L TWs (FEF, 1955).
Crassostrea gravitesta (YokoyamA), Crepidula sp., Calyptraea sp.

7235, Crassostrea (I#E L CEMT 5. ABTFRIOMTIC SR CILADOERBEH 5.

F 72, FLZRET ARSI OS2 5 Ammonia sp., Nonion sp., Elphidium sp. 72 & 0 i A JEABEA fL R 2N E
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Hd 5.

AFRITIEATIE A & AL 1E 2 (1955) 13k D & 5 7e Bk & i LTV %. Anadara makiaymai HATAI and
NisHiYAmA, Crassostrea gravitesta (Y okoyama), Solidicorbula sp., Periploma sp., Euspira meisensis (MAKIYAMA),
Phos tsukiyoshianus | TOIGAWA.

2, BT AN DASEORIKE v MalEns, BEiEns (1986) 1%, WD X 5 2w bA b s
LTW%. Fraxinus sp., Paliurus sp., Zelkova ungeri KovATs.

[\ U< BEED (1986) ([2& v, AJIAMHED EFE LY FALOFHEN LIROMEM LA D EHE STV D
Acer huziokae TANAI, Acer rotundatum Huzioka, Alangium aequalifolium (Goer.) KRYsHT et Borsuk, Cladrastis
., Juglans sp., Osmunda sp., Pterocarya asymmetrosa Konno, Quercus (Cychobalanopsis) mandraliscae GAuDIN, Q.
nathorstii KRy sHIFovicH, Q. miovariabilis Hu and CHANEY, Rhus miosuccedanea Hu and CHANEY, Rosa? sp.,

Wigteria sp.

VI. 1. 4 F/7iRE

AL, BEF (1955) OF5 7 RUbElE O LEBICAY L, dbkhiE)y (1955), #kM - i1l (1960) DF5 iR
JBEIRE KT B, eds, BILFRL OO RIS UT I I G R A 55 =R B AL T HRIR LA 3
AL TND. ZORRIBFIIOF =FRI2% LT, Kanno (1954) 13 “KiRIEE" &g Lz, fEsk, “K
RIERE” IIAMILOEILE FTHBO L O L STV, HERIR Lz X 5 ig, Auko4 <7
WL, JEPEHICE, B RER S L, AE LT o LTIl N TED

B ERIRO LRI IO AR OH rRAETH B

S BILMEEHIOHT LT, AETAIAOTHEND, M OAIERE ORI E T, 1
AT, HITEANC 2 C B O @ TS/ LT 5.

BFEZ BE S ITEABRICHD. ML, BEAREL, £IUEBO EREZEABERICE ST
W5,

T B O FIRAE D B KIRIEAHT £ ik, BBOBRILE & OB AEMOREE IR L, &
JBILECEAT Ny L TWA. 207, #HERORESGHIZERREZ ZL, ZORARESHEIZZ O
FE, BOHTEIR O3 2R L “KIRIERE” (E%, 1955) Of%0 O @ AEAO REATITHV TV D.
Z ORFEGHRITIE RPURIE” FEIHE 3 5 AR AR B O EREE 2 i L, %l o X 5 1Tk E
BibADRER L TWD. ZOMBEO AT, BREIRAEEAD > TWT, £ ZIZi3kimd Bban 4k
CTW5. ZOWbYd “KRIERB” L9 DIk, 57 PUBHERIIC A U7 HgRIUIMIC, (X Uik
KBRIZEY, TSHWKRKTHRIZEN>2ELHE, 20, FriRjEHYETH5.

BE #130m%EZRLTHN5.

B WEROWE EBEOTIEZERE LTWA. THEEO FTEII KA - BKAmEN b Y,
O LN, EBEAARE PRIECEIREE S (B54K) RENLRY, MERILAR L GENT
W5, LA ORERO R FENIRBUTEE 52 NI L7edy, B RAHTICRIC S < ERT 5. R
H, BEEOHJE T, BRI EMIEERE <225, KRS, 85T O EIRILAST O BRI, B - K%
FL T LMMEENEELTND.



68

#54 FHrREOEBICHMAWDER GEWTARIS ¥ ROBERBOBH) THcEM Eohs, LEoAEaR
WIRREROBRIREE TH D

TARHE 7 B RIRIRISANT T, AT ITEHEREARILE L 32 LTk Y, BARILE 0 B OBRILE & D5
FHEIZIE, NERO A - BEABSEAZEEL TRV, TR OIEERILED R &M NESHEIZT Ny ML
TWn5.

A O FEIIE, BIREBB B ENTWDR, @lUEIciEn T\ S BaEERKERE & LT
W5, KIEOEERE T —HMDEL 225605 5.

Fio, AL, FILFELA O3 SRS, 1 REREALT mICA LR D, B MW HEE WTE —
[RRIR DRI A3 T 472 K 5 RIBREZ L O LTV D —&4KA T, BN TEETRL, FE23 TR o 2t
RoMEEZ LTV D.

bEm  ENLEEAORRIBHEOARE, 372205, “KRIRE" LI TWclifgo 5 5, EEd
RIDWDHBADIE DB D & 9 e YK B 27 BILADHE SN TWD (Kanno, 1954 ; I, 1955).
Bulimus (Parafossarulus) osawaensis KANNO, Viviparus (Snotaria) uryuensis Y okoYAMA, Anodonta subjapanensis
(Yokoyama), A. subjapanensis yokoyamai Suzuki, Margaritifera perdahurica (Y okoyama), Inversidens sp., |.
kabayashiensis (OTukA), Cristaria maroii (Suzuki), Unio aff. uryaensis (Suzuki).

FREDIaOEREED D U IS 2EIKEIEEE NG, D X5 288 E0 B{EA DR HE ST
W5 (dbAFIE2», 1955). Cardium shisbaroense Yokovama, Dasinia kaneharai Y oKOYAMA.

FrRIEDOARBOH - FTEHOMERENS b BbABELT 5. #<IE, Kl (1940) I2 &> TEhR
S, Z0%, RO XD 2ba B3 EE (1955) (2 X > THAE I TWvab. Glycymeris sp., Laevicardium
shiobarense (Yokoyama), Kaneharaia Kaneharai (YokoyAamA), Mercenaria chitaniana (Y okoyAMA), M. y-iizukai

(KANEHARA), M. osyuensis NoMuRA and ZiNBo, Felaniella usta (GouLp), Chlamys miyatokoensis, Tellina pro-
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tovenulosa NomMURA, Snum yabei OTUKA.

ZDIED, ALATEA (1955) 12 K-> TRDO B LA ST 5. Anadara makiyamai HATAI and
NisHiyama, Nanaochlamys notoensis otutumiensis (Nomura and HaTAl), Lucinoma acutilineatum (CoNRAD),
Cultellusizunoensis Y okoyAmMA, Mya cuneiformis (BoHN).

S A7 L b REEO—EBIIARE L XL TE D ARRER B D

S O AL L h OB EECE T 1, AR HUEAL 5 (2504 D R T oD TR R T & TR
EHEDOL DL LT, BN THEGRRDHEND 5N TNDH DT, REE, HAMIBROBARE FEEN L&
FEEICNT TO L ZDFHRICHIE T 5 2 LR TE S,

KJgOARIE, ARRIEHEALTE 5 0 B AR 381 2 RIRTREET& o WEAHT I oA 3 % Hig ok A+
EHBILTWD (A, 1954), 7o, PHORGRIBIZIT 2 RNITFHEICHH T 2R)EoTh s b
BPIL TS (A - B, 1954). 2O X5, TROEREWZFFROME L LTtk TEsb0LE
ZHAITWA (FAK, 1960 ; i, 1957, 1960).

VI 1. 5 HFLe@

AJEOSER LA, ARG ST O B IG5 D KIENET & AT 503 5 & g o
FNEHELLTNWD (FA, 1954). F7o, RREDILD 03085 OZHTIXEIZ 51T 2 G NI 55469

RNEOZN L BFBILTWD (A - I, 1954). 2D X572 LT, ZNOERENIFAFERO LD
ELTHRIETE S EEZ BN TS (FK, 1960 ; i, 1957, 1960).

R LR F OB OHER) W R OTREAHE ORIN WK OMRIEIC RS BHT 5. 8
(1955) DFREEREE, dbFHED (1955) ORNIFE & HFETH 5.

N BN ORERIC, FRUCIH - CRIALICHIR < /i L, ARk ORI T OFE igIEFT I

T LTS,

BFEGR HEORRILIEE OBIRIL, B8, M T2V, AROMEHIC, NBROM - i
B ST NRIKIEEBEE 1 & 5 0T, AL, BIRIIEO 23 @A REGEICT /Sy kLT 5 ATREE
o5

BE #200mTHo.

B KTV E Bb oI, JEIK5m O - dAEED D72 5 RIS B R 2 b, 0
HEFRIT, FNLE RV LI < O AR & B BN DWECHMICE 72 S b e > Tnd. TEb- LEE,
FL UTHKE - IREOM - TRADEN S22 0, THIZIE, ES 150cm & & o A GEIKCE B E - T
W5, & EIZIEEENS 2> T 5.

A OERITNIOCW T, i#23 50°E DRIFHEEZ RS LTS,

bBm AEND, E (1955) [FROBEDA ZHE L TW\W5. Acdila (s. s.) divaricata (HINDS),
Glycymeris sp., Mercenaria chitaniana (Y okoyama), Macoma sp., Dentalium sp.

F 7z, AEANED (1955) 13k D BfbA % e LT\ 4. Cardiumshiobaraensis MAKIYAMA, Lucina meisenensis
MAKIYAMA, Pecten kaneharai Y okoyAMA, P. yanagawaensis NoMURA & ZINBO, Turrietella nipponica Y okoYAMA.

R ACEORMN ST 5L, TEHHTHOLOTH D, A HAHIH & OB O3 HITEEE R 720D
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56K ARHBOWER (LTI REMES) HHCBREri

TNEETH 203, £ DM BT REO R TE 5 (F451X).

VI. 2 fif B #E

X e im0 BRI 5 L PR S D BRI R < 0§ 2 28, A A3t L 72w, RN
FEIRIX 2 28 55 IR T

VI 2. 1 ARMEE

W EIRR EERAR LT RT O A LR T O B O#EEHTH 5.

EHF (1955) DERE, LATIE) (1955) DOALRME LR L TH 223, & 0EITHMhT2%E DLHE
A L7z

o BNLBEERF RIS, AL FmOEmEZ S b, ARG Z R L GRE R0 %5~ LT
AV

BEILOHTT 7> 6 ILTTRT AR FE G {437 % Co—#, HUEZROH T, KIRIEOHF —i7e £ D 31T
FELTND.

B BRI IR L, BNLE, MRS AR kT 2 N DR DA R L TV D,
IR T, RESIIZROEE RN, RESITENE B 5 TEEHEIcE, BIRLEERD
EAMEECATHA - HHEE EETOEENRBEL TS, Lnd, BUTIIERSESED b DN EN
Th->T, TEHEEDERILEEIRD b OB EEIIZZ .
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SRR AL, BUETE, M- ARS8, WWERBOBEEN G, Ko, M ORE & EAH
BERCE 72 EOHBAPAEL TV D, RO EEFICIZENEIK @AV MEER M L, AR RIE %
PAEL, EoBAEEIERb M LTS (BB561X).

Fio, BRAORBHELZ R LT D0, ARBLAL T TR THAHTRES, ThUBHIEEATHD.

R AEOF - LEWE ORI Z R T RO X O R BLaRER L TWD efhE), 1955).
Ostrea sp., Dosinia sp., Tellina sp., Glycymeris sp.

£, Wb & LTROBERH S (LAhED, 1955).

Fagus crenata BLumE, Ulmus sp., Juglans sp., Quercus sp.

BE 30-60m O ZRLTWVND.

BFEFR Lo AERIE S0, RRTALREIVE S OARBIEA THRAMER LTS, ZboHg &
FAEOBRITEES SRR, B EToOSENT, BAREEOK R TITERIRE RV, 2o, 20
HootED LN & RESMRZTHDOT, 378 OB EIEEMRICH D LHEESND. LaL, Ak
M5 T, KO TEEICEABE L EALTNDOT, ZOMIEICHEE ShABIEREK &V S O
EAT Ny SORESEOE Y, ARMIEHERIATOWE CTh 2 FTREER S 5.

sttt ALANED D ORI TH 20, RERREREZWNE LD LWARELSBRTRBE-> T\ %
L&, REDR, LALOFEHHOILTEEBAGERICH D REERH D 2 Lind, KB, i T
KREFREDO T D> T, N EEABRICHLMILBICER TEDbDLEERD.

VI. 2. 2 lUTFE

R LT OEA) & SIS EN RBEORICE KB LTWA. AEIE, B (1955) O
FE, AeANEss (1955) O#ED OGIHN T 5. 0TI, WENRITINC, £, BiEERIZ LTy
it 5. T, ZOBREIE, AAIED (1955) 12X > THRIEHIEE & L TR S Endb 5.
L2eL, AR IZEMHN 2B RIS 5 A BRI BRI 2R .

P ENLFERA & B R OB O ZBEHN IR < FALFIIC A LT b, 7272 L, R ciimp
DA~ oo TN D T8, KBOSAITE LV k< eo TV,

BE 80-150m %/ RL T35,

EBFEfR AEX, FAEOARHEREEITEEERERICH D, EARRE & B O L ERAE RIS
R L1532 < OHUR TAREEBRICH D, FHRIROB L O E T, AgREICE, SEoBRLEk
ROE - /NEOFE U o 7 R BES 03 A L /NUROWIE TH L TREL, Lid, b Nk
HOMICIE, ERBIRT 0y 7 LB ONLERbEENTND. 29 LEEES D BN, B2, X
BRI IZ HO S D WA - A 2 < GTHRIEE, EICZ O LAITIFEE O 7 L 20— 28
RIRPETE DN 0 LT 5.

LD Z Enn, BRI TOARRIL, BRI L TRBEIZT Ny P LTWeb Do, HE T
C 7o/ 72 BT CREE G AN > TV D LI T & 2.

B ABORBHIII NV MEROEEOH - MR EZ £ L5, WEdlikoBan L0, Fi7 -
AR L HEL 0D (ESTIK). BEE LTV L MO ERIREE, H 50T L M
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B W TROWRE GisrEs)

58 ITBO v MEM L VL b EEE EE BRI L 0 M B O ER)

L, M- R AE L N RS AL b D (B8 X). WEICIXERANELEEN, £LT7 L a—X
BOHAENZ. ALE O LT LR P70 (LT AT AR AT I IR & 2.5m DL A BEEICE @ 7356
FELTWA.
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FE9F  UTRBOBAERE (WTIARM) (SREREERE)

INRTHIFE 7 DR Tl 2 OB BRSSO < EALIZHE, TS0 10m OMEZ £ U Y ORRE S
BDD. ZORREWEITHIKAR TL TR BN B IR ET D, FoRICBEAE RIS DA
Ho BEESIX). ZOEIKEMEE, miiAAaseh (B 4mmUT) 22 8ICEHTH 2L THRIESIT LR
L. ARIFHE T Z OA TR 50% UL L% D D FRIRE L TV D AR, JEE 3m L Licbhz-T
W5, Ao, OB ARE S BICETEIKEDS T, BAEEICE S EIRIEAIC X > THEER L
T, BAWDNESD DT ONIRR, ARCAEEANRESNIZbDLERRTZENTED.

WTCHT O TEATE, T BbdAe vy 7, (LT EEEE 5 78 SIS W IRVIEE B E L T D, 2
O LI=ARENOIEEREIEILT L X <HFET 2 =D b0 L1352 bitkeu.

723, WICHT REATEIC I8 T 5 00 - BT m o &AM, Emg, & & & LTlH~ILD
A3, IFALALH - FFE P ORI T, 107 LUF ORBER OFAMEZ R L TW S, LaL, BT B
DRI T, ERFED LRV TEHR 2R L TR Y, HHET O %5 S0 T1 o
DEFHEASFERE L TN D LATIN.

B el PSR Z L Lo & LT, AR HRO LR EIEED BE A2 ER LT 5 JEFHE
7>, 1955). Acila sp., Cardium (Cerastoderma) cf. iwasiroensis Nomura, Cardium sp., Corbicula sp., Crepidula sp.,
Lucina acutilineata CoNRAD, Macoma tokyoensis MAKIYAMA, Mya arenaria LINNE, Sarripes |aperousii DESHAYES, Lin-
thia nipponica TOKUNAGA.

*te ek, MIEREE NEOED AT S A T\ 223, dbk - H)Il (1982) (2 &Y, iiaEhED &
FEICKRIEE STV D,
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VI. 3 ¥ =R OB

VI. 3. 1 ABEZHICHEITI9HHOMEREE

HBEAMBZDHOBE

TR OA LB, A RARNICEW T, BILEEN O3 SHANS, Z OMER L PATT 5y % h
DELT, 1OOAMMEEZ 2 LTS, 2D OHERI M 0G0 5 OHERS S O R 2 & 4RrIIC 215
THED.

1: &lEO TEEIE, TEFE O R ILE L AEELZ R LTV D.
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(Abstract)
GENERAL REMARKS

The mapped district is situated in the northeastern margin of the Abukuma Mountains, nor-
theastern Japan. Geotectonically this district includes the Eastern Abukuma Marginal Belt be-
tween the Futaba Shear Zone and the Hatagawa Shear Zone. Pre-Miocene basement rocks of
this district are composed of xenoblocks of metamorphic rocks within granitic rocks, the
Wariyama Formation (pre-Devonian), the Karosan Formation (unknown age) and the
Jurassic Somanakamura Group distributing in the Wariyama Uplift Zone, the Marumori
Granitic Complex (Cretaceous) and serpentinite mass, the Wariyama Sheared Granodiorite.

The Lower Miocene Tenmyozan and the Kaneyama Formations, the Middle Miocene
Hazama and the Y oshigasawa Formations occupy mainly the Kakuda Basin. On the other
hand, the Upper Miocene Akashiba Formation and the Pliocene Kuboma and Y amashita For-
mations are distributed in the Pacific coastal region. Quaternary deposits are exposed mainly on
some Pleistocene terraces and alluvial plains.
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The general scheme of stratigraphic, igneous and metamorphic succession is summarized in
Tablel.

METAMORPHIC ROCKS

Marumori Metamorphic Rocks

M etamorphic rocks occuring as the xenoliths or roof-pendants in the Marumori Granitic
Complex and the Wariyama Sheared Granodiorite are collectively called the Marumori
Metamorphic Rocks. Siliceous, psammitic, and pelitic rocks are most predominant rocks, and
calcareous and basic rocks less abundant. Mineral assemblages of these rocks are as follows:

Quartzite (orthoquartzite like quartzose sandstone)

mainly quartz with minor amounts of garnet, plagioclase and microcline
Schistose hornfel ses and amphibolites
biotite-plagioclase-K -fel dspar-quartz-graphite-iron opaque mineral
(£ andalusite, cordierite, muscovite and garnet)
hornblende-plagioclase
tremolite-plagioclase
chlorite-anthophyllite-quartz
diopside-plagioclase-quartz
diopside-hornblende-plagioclase
Skarn
garnet (grandite) -ferrohastingsite-hedenbergite-anorthite-magnetite.

The Marumori Metamorphic Rocks are correlated to the polymetamorphosed equivalents of
the Matsugadaira Crystalline Schists distributing to the south of this district.

Though the age of these rocks are unknown, the occurrence of orthoquartzite-like rock sug-
gests the possible origin of the Upper Proterozoic (Sinian). The rock credits to assume that the
orthoquartzite gravels in the Somanakamura Group might have been derived from the
“Abukuma Paleoland” is also supported by the discovery of this rock from Marumori.

PRE-TERTIARY SEDIMENTARY ROCKS

Wariyama Formation (Wariyama Metamorphic Rocks)

The formation is distributed in a small area at the northern extremity of the Wariyarna Uplift
Zone within this district, and is regarded as pre-Mesozoic basement rocks. This formation is
mainly composed of pelitic schist or phyllite, and subordinately psammitic schist. These rocks
consist of muscovite-calcite-chlorite-stilpnomel ane-quartz-pl agiocl ase-leucoxene-sphene and
other minerals. The pelitic schists are frequently micro-folded, showing a lineation which
plunges south at about 10 degrees.

The relation between the formation and adjoining Wariyama Sheared Granodiorite is fault.
The formation may be pre-Devonian in age judging from possible correlation with pre-Devo-
nian Matsugadaira Metamorphic Rocks to the south of this district.

Kardsan Formation

The formation is distributed in the Wariyama Uplift Zone, and occurs in fault contact with
adjoining Wariyama Sheared Granodiorite. This formation hitherto was lumped in the
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Wariyama Formation, but it can be distinguished from the Wariyama Formation by the
lithologic features richer in psammitic rocks and lower in metamorphic grade.

The formation is mainly composed of medium-grained massive and thick-bedded sandstones
and subordinately thinly alternated sandstone with shale. The sandstones are commonly abun-
dant in calcite and white mica as a main matrix, in addition to quartz, K-feldspar, plagioclace,
chlorite and epidote as grains.

The geologic structure and thickness of the beds are not clarified because of abundant faults
and intense shearing. Fossils are not yet found that the geologic age of the formation has not
been determined.

Somanakamura Group (Jurassic)

The group is distributed in the southern part of the Wariyama Uplift Zone. The group com-
prises six formations, and typically crops out in the Somanakamura district to the south of this
district, however, the Awazu and the Nakanosawa Formations are developed in this district.

Awazu Formation is composed of black shale, sandy shale, arkosic sandstone and con-
glomerate. The basal conglomerate, several meters thick, contains round pebbles of granitic
rocks, crystalline schists and sedimentary rocks about 4-5 centimeters in diameter on an averge
and 35 centimeters at the largest. The fossils such as trigonids and other pelecypods occur from
the silty fine-grained sandstone at the lower part of the formation.

The thickness of the beds in this district is less than 150 meters. The formation is assigne to
Bajocio-Bathonian in age according to Mori (1963) and SATO (1962).

Nakanosawa Formation is characterized by coarse- to very coarse-grained arkose sandstone
and limestone. It is distributed in small area along either western and eastern margins of the
Wariyama Uplift Zone, and isin fault contact with neighboring other rocks.

Sandstone is massive- and thick-bedded associated with a little shale and belongs to
feldspathic arenite. Limestone is interlayered with the sandstone and shale, and is massive- or
thick-bedded. Limestone is dark gray or white gray in color. Its thickness is more than 50
meters.

The Nakanosawa Formation is assigned to Oxfordio-Kimmeridgian in the type locality
(Morl, 1963).

INTRUSIVE ROCKS

Kiyotaki Ultrabasic Rocks

This rocks are distributed in a narrow zone along Kiyotaki-sawa, as a large xenoblock in the
Marumori Granitic Complex. The main constituting minerals are forsterite, spinel, talc, opa-
gue minerals and antigorite. Molybdenite ores were once mined from a part of this ultrabasic
mass.

Granitic rocks

Rocks distributing in this district are divided into the Marumori Granite Complex and the
Wariyama Sheared Granodiorite (Fig. 25). The Marumori Granitic Complex occupies the
main portion between the Wariyama Uplift Zone and the Hatagawa Shear Zone in this district.
The Wariyama Sheared Granodiorite crops out in the Wariyama Uplift Zone. All of these
granitic rocks belong to the so-called Y ounger-type Abukuma granitic rocks, and their emplace-

ment is considered to have been closely related with the formation of shear zones developed on
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both sides of the Eastern Abukuma Marginal Belt.

Marumori Granitic Complex

This granitic complex is lithologically divided into the central facies (G;) and the marginal
facies (G,), the former is massive biotite granite, and the latter is sheared or schistose horn-
blende-biotite granodiorite. Although both facies have the transitional facies (G,) in between,
the marginal facies is considered to have been differentiated in alittle earlier stage than the cen-
tral facies. As an evidence to determine time relation, dikes of schistose biotite granite similar to
the central facies in composition are often intruded into the marginal facies.

The central to transitional facies of medium-grained biotite granite has the following modal
composition; quartz 34.6, oligoclase 33.0, microcline 28.4, and biotite 4.3% in average of 29
specimens. SiO,-content is 72-76 wt.% in average. On the other hand, granodiorite of the
marginal facies is made of quartz 30.6, andesine 46.8, microcline 7.3, biotite 12.9 and horn-
blende 2.3% in average of 12 specimens. Titanite and rutile are characteristic, whereas
magnetite and ilmenite are scarce. SiO,-content is 64-67 wt.% in average.

Microscopically the Marumori Granitic Complex often has mosaic or sutured texture of ag-
gregates of quartz subgrains, suggesting recrystallization process under a defomational condi-
tion. Such texture becomes more prominent from the transitional facies to the marginal facies.
Strongly schistose and porphyroidal or mylonitic granodiorite occurs especially in the western
margin near the Hatagawa Shear Zone.

Wariyama Sheared Granodiorite

This rock has commonly sheared or crushed texture due to intense deformation which also
affected the Wariyama Formation and the Karosan Formation of the Wariyama Uplift Zone.
Petrographically, the modal composition is quartz 26.3, andesine 54.6, microcline 11.7, biotite
3.0 and hornblende 1.6%. Accessories are magnetite and titanite.

Judging from the close similarity between the Wariyama Sheared Granodiorite and the
marginal facies of the Marumori Granitic Complex in sheared structure as well as in lithology,
the former can be considered so represent originally the eastern marginal facies of the Marumori
Composite Granitic mass as a zoned pluton.

Chemistry

Compared with the average chemical composition of the Japanese granitic rocks, the rocks of
the Marumori Composite Granitic Complex are high in (Fe,O, + FeO) /MgO and low in K,O.
They are alittle different from the Y ounger-type Abukuma granitic rocks distributed in the
eastern Abukuma Mountains.

MIOCENE

Tenmyozan Formation

This formation is mainly composed of basaltic lava, tuff breccia, lapilli tuff and tuff.

These pyroclastic rocks are distributed in the mountainous area and hills surrounding the
Kakuda basin, and unconformably overlie the Cretaceous granitic rocks and the older rocks con-
stituting the Wariyama Uplift Zone.

In the lowland, a southwestern part of the Kakuda basin, the tuff breccia of this formation
abuts on the basement granite with the high-angled unconformity plane. Below the tuff breccia,

unsorted basal conglomerate is often found.
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The thickness of the formation is about 170 m or so.

Kaneyama Formation

This formation can be divided into the Lower and the Upper Members.

The Lower Member, consisting of sandstone and conglomerate, abuts on the pre-Tertiary
rocks with a high-angled unconformity in the southern part of this district. This member isin an
interfingering relation with the Tenmyozan Formation. The maximum thickness is 170 m or
more.

The Kanazu Tuff at the middle part of the Kaneyama Formation serves as a good key bed,
showing a maximum thickness of about 8 m.

The Upper Member, is 120 or more in maximum thickness, and is divided into two units, the
lower unit consisting of sandstone and siltstone and the upper unit is of white tuff which makes a
good key bed.

The lower part of this Formation contains Eostegodon fossils, and the upper part yields the Dai-
jima-type flora, whereas the uppermost part is characterized by the fossils of brackish shells and
shallow marine benthic foraminiferas.

Hazama Formation

This formation is made of gray tuffaceous siltstone, and the uppermost part is made of sandy
siltstone. This formation is 80 m in maximum thickness, and contains the brackish or shallow
marine fossil fauna.

Y oshigasawa For mation

This formation is conformable with the Hazama Formation, and is 130 m in thickness.

The lower part of the Y oshigasawa Formation consists of alternating fine- to medium-grained
sandstone and siltstone. The middle part of the formation is composed of pebble conglomerate
and coarse-grained sandstone. The upper part is similar to the middle part in lithology, but is
frequently intercalated with siltstone.

The sandstone of the formation contains abundantly fossils of neritic molluscs which show the
characteristics of the fauna of the Nishikurosawa stage.

Akashiba Formation

This formation is distributed along the eastern foot of the Wariyama Uplift Zone.

The formation exceeds 200 m in thickness, and has a conglomerate bed at the base, and the
lower part is composed of alternating sandstone and conglomerate, dominated by coarse-grain-
ed sandstone, and is intercalated with pumiceous tuff breccia. The middle part of the formation
consists chiefly of coarse-grained sandstone and with thinly intercalating siltstone. The upper
part consists of alternating claystone and siltstone.

The Akashiba Formation contains fossils of neritic molluscs. The formation, at least its lower
part, can be correlated with the Y oshigasawa Formation.

PLIOCENE

Kuboma Formation

This formation, 30-60 m thick, is distributed along the eastern foot of the Wariyama Uplift
Zone, and is in an unconformable relation with the Akashiba Formation. The basal con-
glomerate consisting of small pebblesis partly exposed.

The lower part of this formation is an alternation of conglomerate and massive medium- to
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coarse-grained sandstone. The middle and upper part of this formation are made of siltstone, in-
tercalated with several lignite seams and thin tuff beds. The uppermost part is marked with
pumiceous tuff.

The sandstone of the middle and upper parts of this formation yields abundant fossils of
neritic to brackish molluscs, together with plant fossils.

Yamashita Formation

This formation unconformably covers the older rocks of the Wariyama Uplift Zone on the
west and the Akashiha Formation. Its abut relation on the older rocks is expected, but its
definite relation was not obtained at the outcrops. The thickness is 80-150 m.

This formation consists chiefly of siltstone and a small amount of massive fine- to coarse-grain-
ed sandstone. It isintercalated with thin beds of pumiceous tuff.

From the neritic molluscan fauna as well as from the lithology, the formation can be cor-
related with the upper part of the Sendai Group.

QUATERNARY

Pleistocene
Pleistocene on the Pacific Ocean side

The 2nd terrace deposits

This deposits are distributed in Sugaya and Suginome of Shinchi Machi at 75-32 m above sea
level. The deposits, 3.5 m thick, are a gravel bed comprising many angular-subangular gravels.
The deposits are mostly covered with aloam bed of about 3 m thick, but sometimes only the
loam bed is devel oped.

The 3rd terrace deposits

The deposits cut the 2nd terrace deposits but are much wider distributed than the 2nd terrace
deposits. The deposits form a gravel bed of 15-50 cm thick, and consist of subangular to
subrounded gravels of about 10 cm in diameter, locally accompanied by angular boulders at the
base. Most of the gravels are granodiorite and sandstone and slate derived from the older rocks,
but some of the gravels are the Miocene sandstone.

The 3rd-a terrace deposits

The deposits are distributed around the 3rd terrace deposits, at an elevation of 80-40 min the
west and 30-20 m in the east. The deposits form a gravel bed of about 4 m thick, abundantly
comprising subangular gravels of 30-10 cm or less in diameter.

The 4th terrace deposits

The deposits are distributed in the hilly land north of Y amamoto Machi from an elevation of
60 m to lower level where the deposits are buried underneath the alluvial plane. The deposits
are several meters thick, comprising subrounded to rounded gravels of 40-10 cm in diameter,
derived from the basement rocks of the Wariyama Uplift Zone.

Pleistocene terrace deposits of the Kakuda Basin

Kitane Formation

The Kitane Formation is developed at an elevation of about 70 m around Kitane, Kakuda Ci-
ty. The formation is 6 m thick, and consist of angular to subangular gravels, mostly of granitic
rocks, 30-10 cm in diameter.

This formation is correlated with the 2nd terrace deposits on the Pacific Ocean side.
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Kamitaki Formation

This Formation is developed at an elevation of 70-60 m in the upper reaches of the Uchi
Gawa and the Kijio Gawa. The deposits, about 3.5 m thick, are made of sand and gravel.

This deposits are correlated with the 3rd terrace deposits of the Pacific Ocean side.

Shimada Formation

This formation is distributed in the upper reaches of the Kijio Gawa, to the east of Fujio and
Edano, Kakuda City. The deposits, 4 m thick, are composed of subangular to rounded gravels
with some boulders. Most of the gravels are granitic rocks, accompanied by quartz porphyry,
crystalline schist and andesite.

The Formation is correlated with the 4th terrace deposits of the Pacific Ocean side.

Talus Deposits

A part of the talus deposits is developed along the western foot of the Wariyama Uplift Zone
in the southwest of the Osawa Toge of Marumori Machi. The deposits are 110 m thick and are
composed of unsorted angular gravels of pre-Tertiary slate, sandstone, limestone and green
rocks, with sand and clay filling the interspaces. The deposits are landslide debris for the most
part, locally including talus deposits.

The talus deposits consisting chiefly of boulders and gravels granitic rocks are well developed
in some sloping places such as Higashimuke of Marumori Machi, the southern foot of Onigata-
yama, and near Tofukuji.

Alluvium Deposits

The alluvium of this district comprises back marsh deposits, valley floor deposits, natural
levee deposits and present river bed deposits, which are distributed in the lowland of the
Kakuda basin in the coastal lowland. Beach ridge deposits and beach deposits are found only in
the coastal lowland.

Geological Structure of the Neogene Strata

Lower Miocene collapse basin

In the area centering on the present Kakuda basin, collapse occurred prior to the deposition
of the Tenmyozan and Kaneyama Formations. The collapseland following movements gave
birth of a sedimentary basin which came to be eventually filled with the fresh-water to brackish
Kaneyama Formation of the Daijima stage (Lower Miocene).

After the collapse, this sedimentary basin underwent intense volcanism, as evidenced by
many thick beds of pyroclastic rocks.

Up-war ping and down-war ping of the Miocene series

The Miocene strate of the Kakuda basin have a warping structure, whereas the geological
cross section between the Abukuma River and the Wariyama Uplift Zone shows up-warping
structure and down-warping structure only on a small scale. The down-warping on the west
side of the Wariyama Uplift Zone is locally accompanied by a steeply dipping fracture or a
reverse fault which thrust up to the west.

Fault

Many faults striking N—S with steep dipping are found along the Wariyama Uplift Zone and
are accompained with a major and intense shear zone (a northern extension of the Futaba
Fault) along the western side of the Wariyama Uplift Zone. These faults occur only within the
pre-Tertiary rocks, and occasionally make the boundary between the Miocene strata and the
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pre-Tertiary rocks.

A thrust fault isinferred also in the southern part of the Wariyama Uplift Zone where the pre-
Tertiary rocks of the zone thrust up on the Miocene strata on the west side (C-C' in the
geological cross section).

Any active faults that might have worked in the Quaternary period are not confirmed in the
district.

ECONOMIC GEOLOGY

Uranium or e deposit

Around the Ouchi coal mine near Sano of Marumori Machi, a full-scale exploration for
uranium ore was conducted after World War I, but no workable deposit has been found. Never-
theless, since the Marumori granite is developed in this neighborhood and supplied its clastic
meterials which turned into clay and silt which occur as intercalations in the Kaneyama Forma-
tion and deposited in the relatively central part of the collapse basin, uranium resources must be
concentrated there. However, it seems that the amount was not large enough, because the base-
ment is composed of the older rocks of the Wariyama Uplift Zone which cannot be expected to
contain much uranium ore.

Molybdenite ore deposit

A small molybdenite ore deposit occurring in the Kiyotaki Ultrabasic Rock mass, was mined
for afew years. According to WATANABE (1952), the ores are found in two kinds of mode of oc-
currence, of which the one is a disseminated ore in some aplitic or pegmacitic dykes and is
characterized by radial aggregates of molybdenite, and the other occurs as large and small scales
of molybdenite locally concentrated in sericitic aggregates developing in some parts of serpen-
tinite.

Iron oredeposit

A small bedded or lenticular deposit of magnetite ore (Hiruta mine) occurs in alime-silicate
hornfelsic xenolith enclosed in the Marumori Granitic Complex. The magnetite ore is accom-
panied with grandite garnet, hedenbergite and ferro-hastingsitic horoblende. The mine has
been closed since 1948.

Lignite

In the area stretching from Ouchi to Sano of Marumori Machi, numerous lignite mines,
though small on scale, have been exploited until immediately after World War 1I. Particularly
the Ouchi mine has been worked on the largest scale. But the workable lignite seams are not
more than several, their thickness being 10 cm to 20 cm in maximum.

Crushed stone

Wariyama Sheared Granodiorite around Mafune Toge of Kakuda City and Kosai Toge of
Sakamoto Machi is quarried as the material of crushed stone.

Calcareous sandstone of the Karosan Formation in the west of Osawa-kita of Shinchi Machi
isquarried in great quantities.

Landslide

Landslides occurred along the mountain foot at Ishikura and Kamitaki of Marumori Machi.

They are developed above the Miocene series in the upper reaches of the Kijio Gawa.
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