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Chemical composition of Hida Metamorphic Rocks

1 2 3 4 5 6 7 8 9 10 11 12 13

Si0, 57.35 57.42 67.65 58.02 70. 44 58.30 62.10 65.94 58.72 72.74 68.32 56.38 71.88
TiO, 0.74 0.83 0.39 0.89 0.60 0.61 0.70 0.71 1.62 0.07 0.43 1.35 0.21
Al Oy 16. 56 17.22 15.58 17.46 15. 04 17.09 15.78 14.98 29.37 14.48 16.06 20. 55 15.57
Fe O, 2.49 1.76 0.96 1.48 1.10 2.15 1.09 0.57 0.63 0.29 0.34 0.51 0.58
FeQ 4.72 5.03 1.58 4.13 1.87 4.09 3.50 4.49 0.72 0.67 2.08 8.89 0.83
MnO 0.05 0.11 0. 04 0.06 0.04 0.21 0.11 0.09 0.02 0.06 0.05 0.12 0.01
MgO 3.37 3.38 2.60 1.80 0.83 2.68 1.46 1.53 0.40 0.22 0.65 1.55 0.44
CaO 5.44 6.49 3.30 3.33 3.45 6.72 9.95 3.42 1.07 0.59 2.53 2.60 3.69
Na,O 3.15 3.84 4.13 3.18 3.75 4.2 3.29 2.36 6.29 2.44 3.99 4.28 4.01
K.O 1.64 1.25 1.38 5.74 0.94 0.69 0.48 3.22 5.87 7.71 3.58 1.16 1.53
P,0. 0.25 0.29 0.11 1.0} 0.15 0.28 0.21 0.21 0.09 0.04 0.17 0.28 0.10
H,0* 2.71 1.56 1.63 1.92 0.91 1.66 0.28 1.53 .17 0.59 0.96 1.49 0.75
H,0" 0.24 0.20 0.30 0.30 0.44 0.36 0.21 0.12 0.18 0.04 0.18 0.44 0.20
C 0.03 0.14 0.06 0.45 0.34 0.81

O, . 0.85 0.18 0.04 0.18 0.13 0.52 0.04 0.01 0.39 0.08 0.04
s <0.01 <0.01 0.01 0.01
Fe <0.01 <0.01 0.0t <0.01
Total 99. 56 99. 56 99.72 99.64 99.77 99.63 99.61 99.55 99.97 99.94 99.73 99.68 99.84
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. TN64I03104A X< A FEESRMAERHSERATARKE OMBIE) BERERBNEH LS

. TN72070401E =25V # ABSMBEZRAERMBAHAREARE (CERE) BRRASHEFSHIRE

10. TN59101202B2 X< > FRERMEAAXAGBEEARE (AXE) BLURFEHEIAEA AR

11. T N68102805 HEREEERHAERAEMMERN RS (EXE) BUREHERAETAE

12. TN71091106 X A REREEERMERTENKYE (EXE) BIWRHEGHIBFIRN A

13. T N68082301 F—FASEEE CNBIIEROFRERTEME) KERERAANES

% ONo.4, 5BL6XARBMIKIC L, DI TA)IH] RERE~AS0T, REBARZEASR TR,
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Chemical composition of granitic and rhyolitic pebbles in Kamiaso Formation

1 2 3 4 5
Si0, 77.44 75.52 74.36 71.24 64.22
TiO, 0.21 0.15 0.15 0.37 0.39
Al,O4 11.85 13.09 13.28 13.68 17.96
Fe,03 1. 11 0.87 0.98 2.07 2.25
FeO 0.28 0.54 0.46 0.79 1.11
MnO 0.02 0.02 0.04 0.03 0.05
MgO 0.43 0.63 0.54 1.32 0.94
CaO 1.42 " 0.88 1.05 2.22 2.39
Na,O 5.20 4.36 4.42 4.43 6.29
K,O 0.62 2.92 3.51 1.13 2.12
P,Os 0.05 0.03 0.05 0.13 0.16
H,O* 0.87 0.55 0.40 0.98 0.72
H,0" 0.20 0.21 0.2 0.40 0.24
CO, 0.35 0.30 0.23 0.73 0.59
Total 100. 05 -100. 07 99.73 99, 52 99. 43
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(AraMAKI, et al, 1972)
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(TurrLe & Bowen, 1958 Fig. 42)

Ab or

(&) FE=ovy—: BRELEMEORT,
Ao Eh#Fh0.5 1, 2, 3,
4 3 X U85 %A LSy g W
Y. B, SATFEOS M.
(ARAMAKI et al, 1972)

or Ab

b An-Dr-Ab

#4 IR T AL i L O AL HLRL
Chemical composition of granitic pebbles in Kamihirose Formation
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EALCARADL LWESEMERSEE LTWEH 0T, BED, REAIXIFEAET AL MEL, &
PRELBE AR IR LR & DEAITR STV,

KREIE, TRTRRERERNEZ 9T, BEEBEICTAER - fIEA - TANA b - AR ENFER S
LTV, ZIEEEABRETHD. FHEIE, MREORBEICONWTELL, BROKEN KT L
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mB, TENCERBRENZ SSARZREAES, 777 /0025 VIZREDRERHNIZ
Shs. SANITIZ L0 BNV, EFOMEEREHOML BRI 2 WEELSZ A6

o

RN TERAET ORER, SEITONZ LI ITHILTTIRAD ABERAKAFIZONT, 17055 my. &
WS OBEM - IR, 1974). ZOERE, WONCHIERCHEE ST ERE DAV, iEtRsEo
RALCHETIT, 13EFE 180my. LWbin DD T, TORPEEL S Flzborb L, HTE
Tz, TRERZERCE RO EEMZERAEMORE L 5 T TV b Oxb Lvan.

FRAREAOERNMNRAREA S TNS531001 X, I8 5 UL 5 SR T RT 1 =1 (A B i b 42 44 )
(b5#iRL, 4%, No.1)
A, HoT ENIFRAE ERNE I L bHIRAFEBO BT, KRBIEICET D
B, REINEO T TERLXBETHAOFE LI RAVEYICET 5. HKEAE2T 5.
AEEHFETTHD L, PROGRL - RRBAES< L, AZRICHALRTOMKIEE O I
Eolf ImmEOMEABLOHEF DS END.

A AERMROAEGRA S TNS31002A  &idiaA CREEH L) (b5, 4 4
#, No.2)

AHBIAWECIRT 5. BWEE, KL, REFLRIREDETHHD, FhiCAED LI 2
BEREWHREOWE AL S END. HRAEGRT, FEAZE L,

Ak JIER L ORRE OR S E OILFHRL
Chemical composition of crystalline schists from
Arakigawa Formation and Moribu Formation

1 2
Si0O, 64. 16 52.92
TiO: 0.97 0.76
Al;O, 5.27 17.66
Fe,05 1. 80 4.72
FeO 4.39 4.53
MnO 0.16 0. 14
MgO 2.37 4.34
CaO 2.44 7.20
Na,O 4.20 2.51
K.O 0.94 0.65
P;0s 0.22 0.17
H,O* 2.55 3.94
H,0~ 0.29 0.24
C 0.00 0.00
CO, 0.00 0. 00
Total 99. 76 99.78

1. TN53100IX REGSREAHESHNBEEEEAE FRENEROWENE) WERERE/NITE=
2. TN531002 REGAZBGEMNEEREENE @GHEROXUEERSE) RmUmREsHE WE
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) FatltE b, ARIEHIRY BB e ] RIBROSERBEC S > T, b¥nic M) RIBRENICH 20, B
B AR A Sh T Wi,
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0.3 4 sERRUESE

AT, ARIEHUK O RBICK 500m2 OFEWNAE Ldd. EHal, BKEO MRG0
T, TRTEAERMEREZ ST TV, B, @RS O LREEO-> < 5 ILBEOTER 4 Lo,
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AEEOBARE A, AEF ST AMEEEEEIC LD b0 LB bND. MHEEREEIT
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BRILT, ARETHTFARROBEADDES> TS, HHESCAEO - HERR LT, KEOEER - G5
TAi) - BRA - TANA b - ARBLOFRADTER I, AR - ASFERANRZ EHHEL TV
5.

SEICORLABED 184my. L) K-Ar F51%, ERROMEFHRME < WHRVAER Y F5
LEZLNDN, FHIRY OFRICOWTIEHHE TRV,

M. 4 PES LSS

TREAZE RS HH O Sy A A 1%, DECTIE D 203, BIRE 36 L OBEEE O/NEER AT 5. WEF
BN LS BHT 2 HOT, ZRENRII0m, SMHEIETH LTl REHEICE, HERICRT
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AEFIIE, FNCHOVETHEDOA L O OLND T ERH LD, KEDFEITRV.

AEEOBMITLEET, MRS E T, FIENLBAET, —HSEROPTIXENMT . B
b, PIREE B - MRLOBEF A £ TICB £, BEEEEHIEMIL, Bbic, HF@mas L omia
Thb. ENTEDHLIBNALAABRSES, BEIR/INEFS (LM, #5%, No. 1) WA+
R (IsHIOKA, 1967) MHWME SN TWD. Fi/hbk (1953) 1%, EEFHIOBSENG LA & 2
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5K B EEHO(ETFRK
Chemical composition of gabbro

1 2
8i0, 39.18 49.38
TiO, 0.12 0.58
Al, O 22.31 20.25
Fe;0, 2.91 - 1.50
FeO 6.83 6.79
MnO 0.09 0.15
MgO 15.49 7.13
CaO 10.32 11.28
Na,O 0.79 1.53
K,0 0.08 0.31
P,Os 0.01 0.13
H,0* 1.56 0.71
H,0" 0,84 0.10
CO, v 0.25
Total 100,53 100. 09
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ORI DL EBEZDDORERETHAS .

ACEHL, MEAERAAE & ORIRBIBIRASHEE S D25, ARXINE M CIEm s DA o Tz L
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TEY ZEN, MEEREHEOEEETHOBEALZEZ LTS,

ks TN72111709A I B USSR S A HA

ok, B SEATRER I 2.

BEFCTHDE, AE1IF, BbicEmgEn - FamAaNA - REABSLIOSKELBRY, T ALED
WK A EbRS., YA XEG, AK, BS5mmt, HUixaoY@EANACSLELR
. HRANAEEAORKSEOBTLIRICZRT2IEbH2. ANAE, HAKELRI LD
Ofic, BI0mmI LOE&HAH Y, HALHAEAICH L THECEAL ZHRICEHETS. AN
ADOEET, TRETHWS OB E, HUTRETH LN, REICHETLIHSTIRIFE A LKA
b, REAF, BEEZIEEAE, £10mm:, BERELY. KOEFIEET 77 K74 T,
PLEIENLS B2 An B ICHIBINICE T b L.,
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F72, WAAESICEA N X0 E100moO M I, FEROBH LN TRV A A RSB T 5. FER
DA SNTRVOT, MEN TITAEIRICEEE L TH 50872 LTy, RS EIE, MER%EaI
HAWNEEIND.

HPRIDERSE  TN64110316 I RILESERAAZEA koA, 8 5%, No.2)

MkL, Wi, TATHES RS, HEMBE TH D,

BETFTHD L, AEE, BLERBERA, BLOMEENLARY, PEOBERS X O EMAN
FlR Db M BEOBRIEB KOOSR AE & bR5. WEla X, FAK, B 1~ 2mm, FRIEE
AP ICERTD. ANAORMOMMITRY. BERIE, BEALHEE, BREREX 1~ 2mnm,
RATIFEE Y FA b Thd. BRERIT, oMb ERKIL, BETHD.

. 5 AL fd & %

O. 5.1 #& &

EEIER S L V0 S O, REEICB N TELIC SEROFR E Z 2 b5 —EO RS EHORE
T, LA EREREBICOM L, BHIORBIEREEO EEREZ TS ATEZORGK L &I T 5
B, B HIENERIC b AT S ARRIEHIT, FRENA A O RIRRIZ 43 A D R O R S &
7o T3,

REFIL, BRERO2BIZHESNS.

FZ AT DS - AR - P—T L ER e
PR e T XA wE - BERAE IS PO 7 &

BRI, ZORRICHELICKWER LD bbb, TZAREA ICHEALE ) O WEIRINOFT
DINTERRL, MREAREEE RALERCEE L OMOHEFERIC L > TAELEERRENDH > THMT
RN BTHD.

ARRMFHIEIZIE, BHICTZARNG R, —HAmEISE A4 L b7 5 KIS, MERL O METE
R, MBSO ASIREIE RS & O RN B AL % A UK IR S, MR oKL RE B L O
ZDMDNETERD AT B, 2N OREERIL, TRZIMSL LT L, BEABIGRA Vo TH
HERRITESCZbA R0, IR, B, (PR, A CRER R L0 b T UM A EIC R
SELON, REDOLHITEbD.

AR BIFHIRI 551F D AL A O EBE 20401, REEBREEOMBZE V- Th, AENEEICE
LA OFEBRZ 208 B L9 b TR, INEIRTIES 0%, EIE RS ORI b A BUA I
ST S L, MBEUEREEOTICE, REZEREEOEFNFEIIEGAERE LT, JAL, Mok
THELENTVD.

AEBUT, —MISTREHRICB T, TREE S EICHET 2 M T2 AREE A3, 2 OSMANZ ARER AL
[ HET DM H D, Lo UARRIEHIE CIE, SR oS EAE e A3 B TR OB I A
PefibFEixI v A MEBAZ LTS, Fio, REERAT, MEEEAOEICH o T, TIARE
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FEFEHELELTWIHRLBRTHD. EEERSICIVERAOMEIEAG L O TNEDT, FZA
T L ARETE A N —HRUS R o TSR L B 2 D &N D LiL7eu.

AEHL, —HTEEBICI T A MEEAZ L, SOEMERIENEHIZ2S.

A L R A & OEEMIT, RRMEEZIZI v A MEEAT, T OEMBPEEITEY LIC<
W dEBE TEARZ) KRR & CiX, HEREEN S ) BRORRIERIERRH Y, BA G T,
Fuyiyostr (1970) 1 X 2% &3 LWAVERERINERCEIICH A BN TWND L) KXEHEE TH %
DX RMEABPHEESND D, MRS TV,

AEFEDORIEFIIRDO L HICBEZHND.

1. TZARRERORK

BHIZEA, ) MEEAZSD
ZRAME emplacement (?)
2. FARERLE A OTERL
P emplacement
ImtA MEEA

AENE & ATl L7 PIRE - BEPSE B L OMAIR T 2 W HE IR & 1, RIS o K EMIZ BT 2 AT
REPEAN IRV L S I,

AEFEOREHRIZ OV T, ARIBHIR TITARKBE B 2L, thotukcd, Va7 ~Adfk
JBIEARES I BB 5 FEUSMME FRFEIIT /2. FMTHRES L, K-Ar 45 TH 180 m.y.
WCEHRT D (BFR, 1968). BREZBM—V 2 THOEMEEZEZTLNTHSS.

0.5 2 E#MEMSE

ARG VAR M o0 B KR AT, ol 1T RT o> B U C s J11dS L OV D I J 1 /Nl fl & L T 3
D, A, ARALRNFERREEL LD 2R, PES =T AVEEORSbH Y, KEmEFL
AENCBT D, LavL, RIS T, REGROBLRIEFPIRE bREEL, ZoMoEImER T
D, AL, BIAR, ERFELAHE, MFER L TISBRT I LR TED.

AEE, BN BB O FE S ol Fiilmis ¢, hAEBO LIREZz b0, AT, #
ARER10mE= T m S A NMEIC2 S, BIRHEEIE, BEANTRKS0m T, EEE KA AKOFICT 7T
JPRERTER S, AR ERICSZ, ARRD 525, WEAKOELITSHE VR TRVR, —
HTERAOBRERPER SN TS, TALIBEMERORETHS .

Ao L OMREAGRAE T & OBIRIL, B RN O TH B TR,

ABNTOMBRE & F2ARTUE A OBRIT, MBS AICHERT 5 EHEINDRIGT 77 A
MR TFZARES LN DT, —Iik, MEWEADTRENEEZBND.

AETIE, —RITEATHGE IRV, Lo, SRk GORIRE 2T L RO AHE R FAT L
T AT S<ENRTWDZERHY, DL RIS T, Lo RATREEDH B biLd 2 &
D, ZOL DRV, ARIEHEE T, (FIE 50 E 2 AR 0 A A B B
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AEICESSEND FT2AMO ERREMITARANRE - ARERERAENRS - b—T L5 - A
PIATERPIREE 72 L C, HLIAWETHD. bo L bERICHMT 2 ANARMNGCE L, TaAR
LM OBEICH S, b, WA T IAMERT, MRRAZEERVNRHLIVIEIPET
HY, MR MEE A 3ANA TR T, REREESSIEM L LTV, REILTIE, L
FUE, FIARER LS A OB R T, FARE R ORI E AP ORI ERZS<
D& MEMGEL T, PHNGAERPEESATHD I DRSS, AEDOHEL, AkOTZAM
HANREE AP OHMBR A 2GS T, BRI LEbDEEZLND.

FEDRFZ LD TZAREAIZHOWNTO—flZ FICERT 2. MEAEAICOVWTE, KETO
ROIREAERE D I v ) A MEDTIVBRIRT ¥ A v LR—722 DT, THITKEICOTS.

h—J v TN54081202B sl B 5 b [ RPN - Lo

A, LA, RWA, FIAMEERY. T TAaL L, BLICRER - HEANA - MER
BLOREMALARD, PROBBMER - FLUF - BEOSE A, S<MEOBKAS LY
o U E S . BERL, HH6, &1~ 3mm, HBOMICEEL, GREBLIORES
ERBEENTVS. ANAE, &1~ 3mm, FAE, GEEATLERAN S NBAERN ST
GHERTS. MRAIE, BBELEEAR, B lem L EICEL, 20 b EET A, KHE
BIEA YT/ L—AThHD. T, BEATMKHONEN 2T 0 BEO &5 CHMARAICERE
NTWa., MAEAIE, TRICHEGORMICE 1~ 2mm OBRERE2 252 bbb. F4
CHEBRARENENANACEERICEY, WO BE L~ 2mm OBEFERE < 5.

SEZORIHRETZIFT L o XROBEEDHEWIE, JES 5~50emT, HI0mIUEHS3 bDRH Y
% <iE, 5~50cm OMEZ ~72CTT, AT b ER > TS, ZRHLDOEHEMIE, 1T& A SR
DOPIRA E T A RPRE T, ANEOMICOBROEE L-BEREZ LI L bbY, FITHES
OEE L BIERNGEERDD.

(WFgedy) 4eH (1954) 1%, A Z d)IINTE OIS A3 DAERE, AR TV bR, 4%
LD EBFOTERAICKHIE Lz, & 60T, WETORBICaAT 28 Es “ERRIERE &L
T, PaFRFRHAEE, ERBEALE MBI TS L, MR - TR (1957) (3REET 5
M) RIEHIR O ASIE R T, A ZERREEO e B 2 7. WE (1961) 1%, AEITFM
HaE LD, EMBEEPHEEACIIBE LV E B X, TH (1966) 13X, ASIIFERHZ E2T,
WIZENIZ Lo TREGICEB DI, ARBEEMEEZ & b2abT, MEEREEO—HThH L EFEL
7.

AFarE, A - B (1957) BELONTH (1966) O RMEZERA Lz, Z O RMICHES < “IRMHE
BV IS LARNT, ERFRAERS (e, 1954) %, ERFERSE (T4, 1961) &ITHiPH & ERNRD
FHRTHD.

7%, LEOSTMRTICANE O FEE M2 MRS EOMBEII R T 5 L LTWIBERH L0,
IEUDIZDORTZ LS, —HICWERE AT D 2 L Oflic, AR T2AEA & ERERICH
KT 2WREAOLZRIGERENOF L Mb-T@aRb 0, Rtz 2L, Mt miRmic k<
LEENHHNLTHAD.
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OI.5.3 MELEHESE
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AKEOI T A MUEASEAELOREEL 5 T CORWBERT 4 A nEiL, LT LbRbIEWSH
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T5H. oW EEBR L TCREETLIZENEZ . BEMET, #1~4mm, FLALERICEEL
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AEAAER IR TN67072901 I B W F 300 oy ) 1T 11 4k 5

AFEE, BRAICE, PR, BE, PATRE R,
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FoDNVIRERBOLOLOHH Y, FITHIR, Lo ARRETREILIEIETHD. ORI
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Chemical composition of Funatsu Granitic Rocks

1 2 3 4 5 6 7 8 9 10
$i0, 76. 99 66. 09 63.93 64. 33 72.29 65.87 75.22 69. 81 74. 40 64. 90
TiO, 0.05 0.47 0.48 0.47 0.18 0.27 0.07 0.04 0.10 0.34
Al Oy 12. 82 16.35 17. 14 16. 96 14.94 17.17 13.47 16. 46 13.68 18.73
Fe,O3 0.24 1.54 1.74 2.38 0.46 0.68 0.32 0. 04 0.51 0.53
FeO 0.36 1.49 1.81 1.44 0.72 1.62 0. 36 0.11 0.48 2.12
Mno 0.01 0.06 0. 08 0.07 0.01 0. 07 0.01 0.07 0.01 0.04
MgO 0.20 0.96 1.15 1.04 0. 14 0.95 0.07 0.09 0.09 0.72
CaO 0.36 2.66 3.78 2.30 1.34 2.86 0.50 0.25 0.82 4.22
Na,O 3.86 4.72 4.01 4.62 3.31 3.56 3.68 3.05 3.21 4.86
K.,O 4.15 3.33 3.43 2.88 5.31 5.10 4.63 9.07 5.54 2.68
P,0s 0.01 0.23 0.21 0.23 0.05 0.12 0.04 0.02 0.07 0.11
H,O* 0.27 1.33 1.36 1.78 0.41 0.94 1.22 0.34 0.49 0.56
H,O~ . 0.22 0.24 0.30 0.80 0.38 0.10 0.16 0.18 0.14 0. 06
CO. 0.03 0.29 0. 22 0.25 0.04 0.35 0.01> 0.01> 0.00
S 0.01 0.02 0.03 0.02 0.02 0.01 0.01 0.01
Fe 0.01> 0.01> 0.01 0.01 0.02 0.01> 0.01> 0.01>
Total 99.58 99.78 99.68 99.58 99.62 99.67 99.76 99. 54 99. 54 99.87
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KEDOHHRERIZONT, MBI, TRRUEZE Y 2 7 ~AfLUATE WS 2L Linbhb i
W R TEREFIEOWTHE, BEBARRTHRABEE S TW WA, hp (1967) 1282 &, Flio
“IRERFBRE" OV m D Ph7 : P26 4E4TE 2538 my. & D, kAR Y (1961) 1F, ¥FH O
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5.
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ABITH, WHTOREZE D BRI RET 5.
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AKEE, BT THDLE, BHIZRER - MHARA - ARXBLIOREALLRY, PEOAER%
LHRV, MEOHEBIOCV VI VEEEDE ST, MARAE, EAE, B 1~ 3mm, #MA
EAESE LY. #ELE, FAK, B1l~2mm, £0LHEL, AE»6&E Ilmm U LEOBAE
REiczfansd. BERIT, 2 1mmt, HETREIRKEAELL, YV a U ERKEHOFHEAT 2
o< %,

KB HEIFITORT XD MR ST S .

AN ERERT X A s TN67080103B-1 I B IR EIRAR A4 KA « TERA (LMK, F 63k
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ZTEBRZV. MR, ZOEEL, RAEFELATRY. ANGIZRERLHECILLD > TH
fil, i, ERImm+toZ ERnLL, kA THL. RERIT, VL HA L -HAOREET
BT H AR LR oT, WHEOL Y X E o< D, HHEHEL XTI, BARASLAEND
SHEAERZW. ZNEEREOERAFTHA .

AL, APl ETICF Lo LARLH 1L, < 82, AIXEMARAORKENS D VITZER
HOMBRICETRETS.

KT 5 A 75 TN65080904 I B R B RERI A KA - RAEA.

AT, MR, LA, WEBE T, AFAERITELAL AL, FiIMiELR, AT 7T
APDESILHZD.

AEZEETTHLE, BLERER - AZR - #MARN - AXBIUOHREADLDRY, HBEOF
oA, SRIE - YR VR L E S BBRRARAKIEIRE T~ 2mm, H¥HEOT T T A K
EALTHD, MEAE, MBANE2LAZERC, AEErOMARAICEREIATD. BE
REE, ERICHRIEA - BAALT 5. BRI MRL R A IRAY, A & LI LI E R B L C
VB0, AEMILICHDInF A FHOEENL L.

(bR AEIRBE 2D T, 2RO EZ & 2T WA, S L 3REHZ W TR S &,
HARSERE OB 5T (ARAMAKI et al., 1972), AREEAERE & [FEROMBEM T, SiO2° FeO 122 L
<, KOIELRZEZRLTNDER, ZOM, NaO < CaO I\ 52 LDk, BLEOFYE T
T, REABEBADZRNZ LIZHET 250 THAS D (F6k, FH5X).

0I.5.5 ZRTEMHE

B IASRAETT 3 A R k7 5 BB TS ) RIIEHES A~ T, 8K 4 km,  FEEK) 2 km O
PHICHRPEEBERT & A wENOMT D, AKEL, HHROREAETIIBIETE . ARIT, TREZK
FHREFRAFICH S, ML RLA T, FBENEMRE CHEND. REFEKETT 774 b
B2, R NPT OS50 5.

ARG DEFL, MEACRE ONRBIVEMIC L IO T X A nETh 5. Saalks, L
HECEBSE R T 2 EAEMN D VI, TREZERGE IR o/ MERDE LY, £, T
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AREERRLCF A AR DO LV, HDH VI T A MR~V TR SCEEICHE L TV D R
13, MEIERSICS DR THRETH S, AT, MEEMEEO T TY, L ICHRE, W, MR
TT T T4 MROAT~Z A MTER, I - KFE (1959) O B@HEIC L5 MAEREIC LD &, et
FARE— %23, 10,000cpm (count per minute) T % DIZ, AEIE 20,000~22,000cpm (ZFE L, FAEH
LWHIOFEEATRE THH DG, REBEEEL LTSS A NETHHZ LIZBRTIOTHA D
By, SEERCRED O BAL TR,

ARETNE, BEREGAERPIDN D LIIANCOR 72, Beoa i UIELIES<Enb. £
XARA - BER N—TVE, MREEOANAREEE AR ET, 2L BEMDOT ¥ A nE 0B
Fre T TNDIENL.

T Amas TN58072111B i B IR AR E ) AT AL D5

AL, WIRAZIE, R, RBEE, PATHEGE IRV

ETCHDE, MMRT - HER - ARBLOCBEREEL L, PROFHUABLIOCHIKG &
Lbwy, TKHMEOBREBLIOY IV a v HEY 2 50 MBRAIZHETHB R AEES X<
FEL, B Smm ICELMFTHS. MEAIR 1~ 4dmm FAK, ZUNF L, HAEIEE
AV AL =2 ThD. MREAEHRAOMICEINVAIA NP LELERET . REBIE
ENELL, BRERABLIOREIGIIARENS. FHUoAER LIFLER 1T mm 20 BB b

OBN, BWELVES L LD D,

OI.5.6 MNTEEAEHK

FREEHIZS BT D I IE, BE50~500mDAE A D /NG RN WEIFHIC b7z > THUR LT D, & <L,
BREFE AT DFRR, MEFEREHZITVEIIC S <, AR ESILT O ENNN RS, RAEFLOTTNL
ZOFHONB)IRRAMMIER L TISBEETE D, ZRDO/NEERE, Bl Thd L, TREZER
EREAIEFFIICE A, RISV O TR, Hm OB EWVIEOHBHEZ LOZ L RZ.

D O/NERE RO BT LT, MR & 2 WIEREIE R EE L 72 Rk GaBRik o 7 4 2
EEDOSEE S, WM QG0 T 4 A B ENREDSEbHD. Ebbnind L, Hrhi~H
FITT & A B H~TERPIREE R E N E D Th 5. LIZUIETHTHEZ bOBANH 5. LRG0 A
FRETHRARL 2ANOERICONTRH L T (LFEMRK, %6%, 10). MEREERICITS S
WCHREOEAND LS NI L& L TH<.

h—T v TN4707116 I BV E SRR S AT KA 2 5T (AR, 5 6 &, No. 10)

A d, RAEGIL 2 FFHE THIM>S3< L BbR D /NEIRT, Wik, B, 7GR
V. EHOREE K SEEY DK THMT 52, HEMETIE, EREIAVIATHNT, Lrd,
TEWIROW B2~ TEREEICELTND

BT CHhDL, BImzOHBROMNELGLZOMME I HDIMBEORNESL - AHE LOME
RENLRD. TELGEEDIEBRANG L RERCT, LELEMEOF X o F - $b X 0%
REZ ST, BakoMERE, $242B80-BRCHARRNE»LMBRERCERER, £
DELEELTHERCLLARENS. RARIEIEAY I/ L—2Tho. MAERITEBZECL
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FLEIA AL FE2OL< 2. ANAIEX, ¥AF, &3 ~ 5mm, EiIHE T, FEGHIEM&ERN
MmoTL 2. ARNAITRERFEZERCEY. ANOHBNTICRZERNIDPRATIHELHLD.
BERT, PRERARP o ZHBRBENWBAT, BoMicsE s alcgiand. A %Lofh
3, BO01 ~02mm DAELMBRABIOVETEOEFELWHEA 2025, MARAIE, LT
LI OB RERICKREL RDH5Z2LbH 5.

FrroalR, LELEE 1Imm CEVWEEORREEZ S 5. SILEOEDLVICTFranan R
R EnNsZEtbd5b.

AEHOT R OWTIE, REEREEAZH < 2 L AMIHE PR ERITM O T, [
THRFEFTIE, Kuno et al. (1960) 73, {MEHF/NMEMED/NER, FERIKEEZEREA A A5 ME 0 BE
B0 K-Ar 4 £ LT 175 m.y., SHIBATA & Nozawa (1966) 7%, {WAAFHT, RAFLILITANO/NE
R, BEMIEHEPNFEEOBESD K-ArE45 L LT 1672 12my. OMIEEZ L TW5. oMt ms
HLIFERFNOBALZEZTINTHS .

AEFOCFERARIZ DN TS, ABFOIR—7 LA L TRVWOT, SEOBEMIThN B2V, 20
IHFERNEHD &, KEb, MEEEE LR CHEINEZ LS bDD LI THD (Fo6K, HS5X).

0. 6 & # &= Ik

]

FREIZS B 36 L OFREEAL R O 43 A 3BT, 8O KB -SSR 57T 5. Zh b OEIRO T
(i, HIRIE O T A o bRtk 5 AT S L M — & B2 D2 HHERD S< D
B, EOMIC, FREE USRI EOBE LB SRR E D, 20 b AMERE O Il
WEANRD B 5. L, RO XD R E LS EBZ0.

a) HiFLE, HTHVEIRDSEERICEE E AN O RE LoD, EHPEIRITEES & 358 L7 Hif

ZbH, MAOHMREZ bR,

b) ML, FHEIRIZIESD D LD b D DI E AR IEZR .

o  BERUYE, HUEHR CIZHEMEMA H TER SN, NERWBE L LS 2L b DD, HHER
T, BERITESICAD < B, L EITIIRBEE DG DAEREEMIRDBAYD ZATND Z LR3bh 5.
d)  EEERE, FERNZDOEEERE ST HICE LEoTVHDIC, WAL, LiZLiE
RRMEEEZEC, T27F /04 - 5L - #RA - FRIEA - TANA MR ENBEREL, bol

HELWGEITIANAREREND.

THEROEMTISZHRTH LD, BLEMEEEA L, RIEEEAIC KT ENRTED.
HHCEE AR ZILEEEIRS, WERHES S MBI TESBETE S, 22 TR HYENR S 5 E
LT3,

HHENRIZ SO L, HERIR L5 E D IEA c 0. BIRIEEFR AT 5 2 e LIE LIED
v, WEHIZKRBE LSS ERWALTH D, HHEROSMmIE, SRE UL, & ITHRAME - £k
ERWESTHD. Fio, TONMmIE, RELREELE, WEIERSEO SRS, WEBSH
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DUVNEFARLZEOHF O FITITHANTES TR,

HHEENRO T m M S TRV, — 7 IncEikd 5546, LIELIERX T 5.

HHIHROKE SIZSZETH DM, 1601~ 2.0mDHDNRL. RIZTERHTH-720, JHEi LY
L, ZEEAOELVSOR, 372b5 RHEAEMHIZEEEMAAE LB RS 5.

HWPEIRIE, KESRERERZ 5 T s, BROBESERS LICRSTWD Z EXERSH
HEETHD. HEZAELUTWDIHEE, TOHMIE, AIROMESEE & OZERE O FATHE L b
BRETBHZ ENE.

AR, ROERZIEE T, WEGEEOIRITI00NR Eo@lgo b TRk X v, WAk
R BRIT 2> Tz,

bt €=k =3

WMACEBANRICIE, REALAREZHERBICT2HONL V. BT, SSITREATZ T Tho72Y,
BRA - ARBLOVIEAOZELHY, ARBIOVIEAOZ L LH 5. ANALRERD 5L
FNTHNEH LWV, BEFTARTEEL TS, FEY ARSI AABEREZS<DbLOLH 5.

MRCE BRI IERZ D L G EFIEREZ 9 5. bo bELWEAIE, MRARIEASE I AT
WAL FNREFEE o THELOVAREEZ 2T 5. OB LL Y T TORWEAIL, 1FEA CHRE
RIWHCE THEIAPBR LTV TERWILH L. NI, SEIAESET, AERIIEK
ENTVEEALHD. WHHCAEARIZVERD T, ERIFAOBREORATL < bhro THAa.

F7R  HHEEAROALFHK

Chemical composition of older dykes.

1 2 3
SiO; 54. 55 60. 82 63.62
TiO: 0. 88 0.65 0.65
Al;O4 18.24 15. 3¢ 16. 45
Fe;O3 1.52 2.20 1.50
FeO 4.24 - 2.05 2.37
MnO 0.10 0.06 0.07
MgO 4.87 2.2 : 2.08
CaO 7.90 5.21 3.00
Na.O 3.44 4.47 5.05
K,O 1.13 .27 2.32
P;05 0.24 0.19 0.17
H,0* 2. 04 3.37 2.09
H,0"- 0.34 0.24 0.32
CO. 0.12 1.47 0.03
S 0.01> 0.01 0.02
Fe 0.01> 0.01> 0. 02
Total 99.61 99.61 99.76

I. TN6708080lA REHEANEERFBERHE KERITBHEEHAE

2. TN6811030¢ BBEKBERL OBERETAAL MFE BEREREG)ETHOLS

3. TN68110302 KEARKRASE S ARETAVAL PAE BERTREHNIETEOILS
BE BRI

XL AREHTREE TN61111108 A i B R S IR BRI &4 F1 3K
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AEFIR A A, B 1m, AKERFRETICESY LZART, SERTEREERANTH S .
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MR O Cbh R EET LS. /2, K 03mm ORERAFPHAT S,
AT AR OB 55 .

FRARKIEA S L S AT VA A% TN63081308B I B IR &3 ki) & AT 75 4%

Ak, KAG, B 1m, BERAREPICZEELTSHRT, SATZEERRNTHS.

AERHETTE, B 1mmrOMELEZHMAE LERREOMER LSO, SRGOERIT
BEBZZRLELOL LY. GRALEL) AFZAZAMROL > X250, FETMICO
V5. BEAKRSIE, BLPLT7 AL NEREACRREND

RBFEREROEBOE LV —FITHSH. FEE, REEELETATA P THSS
RILEEER

LIEEENRE, SHAEHEZZLTWD. —RICEHE, ZREMNNAE LV O TRIHEN TR
N, BEAHLVEREGEANGZEERIC LZRIUERZY. I3 TA A Fb5<ERD. L
L, o, LEEEARles, WEEagls, mEaRLa2lbh Y, MEDEIRI LICHL
CEOTWD. 20k, BEfEARSESELREICHEL LA, AMELVEHILTND.
LHEHAENRD 9 BT, bo b bFE L ERIEME S T Talkid, JEIHOFERZE plos e i EA L &
O ZIER CHpEIcE L, b o8 NafEa Hoa & 2 W I3AREEIZ 2D, W< HBDENZERK
EMZ S ek, 727 F /7 Na - & - e - SEIARENEEL, bo & bEREMO
FONEARTIE, SESARTRHRLDOND. —RICIT, THENOEROEARG O, RUYHBEH
CE o THOFDERIEAOBRENRELDTHS D

FRRORRE A (5L DHA) AT A FAE TN68110302 B L FHHAR &) I8 ok (b
#LAE, 557 %, No.3)
AERE, WRkf, 8 lm=, BESANAMEAOENHEEEL.
AEFETTE, BHEMERZILAHKOBEZOZ L, TAAL MeoT T AZHFARBES -
I RBAEA PSR, BRAREAT S, SO RIEMRE S 5. AEIRD REET 5.
BUERT A %A b e HEE S, BRENZHENEP T2 BEXbND.

ARCERIEA S E D AAHET VA ME TN 68110304 i B UL &5 AS by )1 ITHF 1 b7 (B 2EHLAK,
73, No.2)

A, A TN 6811030412 #30r L THET 250KT, e, BEBANANEAaEFKEZEHL.

AREFGEFTHDLE, BV, 1 ~2mm OBELAOMMELD Y, GEEIHELGDO/N
&, MREOFELET VAL bbb, MEARFEELZD. SEIALEEALITHEALTE
RIS B, S8 AIMIRESS Y, Fffrzx b)) BETHLRETH, REARXRZD L
LEBEL, TAAAL MeT 5. KEOFMKIC HoO+ BB Z VDX, SES>AHAOENTH
5 9.

AT ZIE EHEESND.
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R aRRRa 7 7 F 7 NaAaEpREA A TN64112802 I B EIRANT & Al A 1

AEiE, MEERSEOIn S PEEMESDNR. T T4 FEPTLTHEICES.
ABRBHETTHDL L, KT, BHIERL, BT/ F /W6 - MEABLITEENDRD.
RRABERT DM, 2RYVOROF IV AREMT D, FHUAOPICBHEEEHZICLOLDL
b5, MRAET, ZLLLT AL MMET 5.

FUR BRI ~T A A P e EEESND.

MR ANEEEMERFA TN67080801 A I B R EIRELW &K KA, (LMK, &7 %,
No. 1)

A, W, E2mE, ANARERREAAEABEE SR,

AEFHETTHD L, ANEICEVMREET, Bbiz, & 01~ 02mm, Kk~%KBAEOZE
Atz b s> WBANALEREAPLARY, PEOFZ U - GHAREES A, BRANDHMAL
70, MRE S 270 T 5. ALFMRS B IIFE L, RILELiEE SR D
it % # 5
WHPEMRDIE AN DN TIE, EREORVERICOWTIAERE LW EOBI T, YA

BERAFTET, g0 Bl L7ZEATZI RO SNz, SiofERiE, ERERODIC, bbbl
DKINCEBEEA DML E TN HEIE S THDLARRIERDH L. SIRERIZOVWTH L E (FT7R), Zh
LOBEA DL, HROZIUESLT A A M E L TSP RET, TNENERIERAORE, i
ZIE, 78 No.3 DELDT AL MUIEM, No.2 OELADREE I LADORERLICHEBINTND
bOEEZIHND.

KRR & LR

HHIEIRO KT, KIEEH 2 VI EREE TH 578, FITITA R IER O R R E S A 17
STbDHLHENEEND. HL OEHEREHRD &, 1L ACRERDKIEESA» B AR Lz
HFRAREATETO, WBNAREMNEEHZENTESHOT, HHARIT, bebEITAKLAED
DUVLERECEEANRE LTEALZBDEEZBND. BALKIERKIE, KEBEZD & HERIE
AEH15. Fi2iE, ZREAICE> THEZELTOWDLORHHN, ZOFHEIE, —RICEE O
ERAEEORBLE LT H 2 LIFAROMY TH 5. ZOEBRIEMICOVWTAHAD L, bob b RYEA
DAENRIE, REZERAEHAOFEEHEREMNZ 510, bo& bBRMIEADEIRIE, #FEHERAEH ORE
SABEDITKVBORH D, KT, BHICHTEENERENEZ S T TnDd. LR -T, WHIER
DRAERNE, TREEESAIER O EEHNSHEBHOK T b DK TR ETO SNl &ilkd.
Fio, HHERA L E B EKEBETHo72Z &0, BEAORBMEREEE RD HnOREEZ DD
LR ERBZ DL, T OMRBERCESER KOG M S 2 O AR - VRRLE o 1R iz gz b
THE#BHZBZI L, ERFLTORENRTE TEREZEASE, L THEABRIER 2B 23 L0 Ffk
N, WL —EL ERBEREZX D ENAROLIICEDNRS.

3B, MEEREETOEIRIC OV T, REEREETORG ERFALAROT, H—KEIEMC
BT5b0 B2 N5, WEHMEETOEROSHE, MEEREEOEBIEAOESRIIEE 2 bR
LI NMEBEAEBEL bOLHLHOT, BIROEEL, MEAEREEOEMIEA ORI, H50
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XZENLFZETOSINEEWNWS Z LB,
FRERZS Al S 30 KL O AL e B B o A IR 1L, —MRICIERAEEA AR T, “ICHEIRY, “WWgEs
BANR, “ZEREIRT, “ghostdyke” 728 LIHENTWA L DICHY T L LB b5,

n. 7 o 4& R

o. 7.1 #& &

Jebeds X ORBOTARIL, U= RACEOREBEE - ¥ 7R %D b AR DT 5 TR
AT R0 R & IR SR . I 8 F\C TR BB A Mk 00 £ o0 e b 2
5

IBRER
AREREL, KBRS SO BT, T TSR - LF e A RE BRI SN,

TR BRI, WO TR b5 < A L, | LS OMS I - SR Lo ds
B L O S HE 0 MR R 5 IS D AT, ISR RIS, AT (1958alE7)
WX D EARMBEONNREO I NIEERIE ARSI TS, L, ZZTIEaMaEcED
7.

ST, TSR £ ORI A & R R 2T > CHERE L, 2 OB I 1T o
B d R OHERES LA ORI, LI IR T 5.

FREERES, AL SR TR A FR AT 5 57, TSRS & ORI I L
WICREAICE, 7, FNCHEROERBEE LBS . WERBIIL, BT
BOK L, AREFRILIEEN - FRUI - I - il ()2 & T - BB SH 0 L
N RS
FIRBEIL, WL E R B 0T, 2 OFFEICS < DEBEREE, 2o, HETHERI B
BOT, FHEHIC L > THIBOMACEROR B0 ), HEBOATZLRES bLORE 2 BTN,

K- (1890) 11, VWb d FIMIINEE & T HUB D A % 1 B dvlc LT, Ik A sk
LCFBbh e EAE, - OERARBRIAT Y25 % LB RS bOThS. FROERICN
<, ARBREEATEAI L T ETFIC 25 &hA 2 L AMII L (M, 1952, 1327, —hb k
FOMSO ERAHERE, 2BRAOLORESNSR, FEIF EHY 258 THY, LRk
H Ve S REGD RS BA, LRI TFHATRARO T C THEA A DT ERBEH - TF
B HIRRE - A AL L.

SRICH LT, AkEFIUERE LRbORTRAUEETRRS L, EE25LT, FhbaM
FABLXORAED 2 HEREE TS (FiH, 1952, 1958a:b, 196la‘b&c ; A4, 19671F7>). Zi 5 # thigd
B LTI 8 RORN RIS Y, AERIE & 20 LY LR OB 2SR B AR 5
5.

ETEE - BRAMES S VA5 OENE
T E RO R R SRR DB, BB S 510 L OMATEEE (RRE



FHe K MEILEEMS Ok B MR Oh AR xR

" B #* B E o om 3 B it TR | mBE@ X R iE &
B a4 h E &' N F R N BN W& N @)
A AHH - HRH BIR-EOH | aed - | TRESIL M | HEET | xuer
™ & b E 115
» Fu B | Gaew | BEA L L A
= s o & B R E B mmm RE B o 50 ”ﬁ*"%ﬁ%
T T N -
-1 M o& & BmEEE | | AL R B
| KWRWKILER # K8
# & Ww & B m | ARNGERES |
=] A —m -] iR RS f’iﬁ:
z x B E ® B @ T R Y e i
(EBRRE % L) T T BLEE
® I My s RE CEXS ) 1
S— g (e - == = 4 ] . ) BR A0 7 S L
sl e |®| BE R HERE | REMHLE | mamg | PENRE
£ a B < RARES A, HES
s | R | B .
| g | ROMELRE EnRRE RO %R #1 RE ERNER
F-—1---1 & T T (9) T W ~r S ZEA (R #)
# Ll FrERRE BEOIR B 111 ERAERR
vl | | 84— I L2
X T
| RBERE ' .
i 3
5 | M
@ | & Ok 55 & BY)
T
JERNESARES SUARESNNABINARE LU
% 8 R R E R EHE - M2 EHEE N R T %i#f;ﬁ

€q



54

EORERLE) L, BHERBRICHD. Thbb, WETHOIRIANES, MoGEIFEE RV Ll
f2aThHo T, EPEIILHATACEE OIS, 0 RFEM ORI O /INE IS HERE L 7= [k E
Ths.

PERED S ATE— A NBBECH A Th v, BN S CERERE (&5, 1957a, 134 - &
PUE (8, 19541F%0) - KiEAE (ATH, 1959b ; W4, 1961a; 1E0) 7L & Jidh, #FAmFLOWD
DD P FE T T RER ORI 5 &7, TRACEEWE I L DHETH .

IRTRIEACE 72 1T HIT IR A L, 50 THIRBES F 72 I3EREEE & Jidh (U, 1887 ; B H,
1910 ; Bl &, 1919), ZOFERLOITKRFTENG LA BTV,

IRRIEHCE1E, FEHSG IR KRR EFZ L 25K 0—HT, AKKIEHIE THIRWDImEZ 7R LT
D, AEF, REZERCEE, HEERIOTEEFRARBNALEL L ORI, BHIT, MECE—
WALT A A NEERERE D72 5.

AR XM HUBHCE O RN S IR LSS, FEER /NS IRACEFRIE, WL, IRIRIRACE (BRI 2%
BEbb, —HOBBRIERNKRIEROENEEZEZ NS, 2, kBE - IERBEA B L OERSOH
ke, ZHLDRBIEMICERT 26D THAS

R E, AROENE RN ESICE S A 50b0 (E, 1961b) &, mEIEEERICH D LT
% (KAWADA, 1971) 2 oD RfENH 5. AXE ClIWBEGR & L CERk - 7-.

I. 7.2 FHRREREGHOEH

AHBOFEDIE, NEHEEHIIAEE T, AMAENEZOBARICRAHSNS. Bz oM
WX 2R, ZOKKTE, RRSCSEITaME B TEAICE 72 L LTHR#E> TS,

ARHUIRO AR ABRITHRCIEZ S > TREICOV L. oML 270 ARMABIIE, & biCmfhs
ZIEAL L, 2FIOMOEREOHIE THIE S5 < UTHFEE LR,

LB & DTGB D, FIZOCTRNIZA Y, TR - TR - B - TH - i -
FRR DT 22 B IS > T, WAOFERZ ~TARBEIMICET 5. Zo4bshd, TREEZERCESIH - ArHAEH
AR RIEFRCA B & ORI RILK LA e 12 & TR IICEch T .

FAZIO S DX, TETHS OB FEED - B O W IETILIAD S A %2 ~T, MBS EHE - 15O
B L ORE—RMAEZR ST AR M b D.

BT, WAEZ LIEMREEAZ V. ZER0E OBITHERIC D 0y, FEERIRIC S RELT o f4 i
WEENDD, EFICH > TERMNBDT 5. BEOMBCE OB, —RICEABZRV LEMET, BN
TIRHEERVZL 2L, RESFFRICET 2 HOEFD 0. BHOABIT TR, BECRCE OB
ERVEET, ABERKELFITAIIVRENLOLB L 2L, ARV LEMAEENZ. Ortho-
quartzite RO FEHEEHEIT, —MRICTEABERO LB S RS, AT RIS, MRV Uik 7 1=
—ZET, MELObORbRV. FAEF-RICHDE TH S, KERV LIFKARER, Eichins
<HREND. HAESPHDEEA MM LaNL < EENDD, RETHE Y BIFTIEAR. Marchantites
Yabei KRYSHTFOVICH, Coniopteris burjensis (ZALES), Onychiopsis elongata (GEYLER), Cladophlebis denticulate

(BRONGN.) , Cladophlebis sp, Czekanowskia rigida HEER, Podozamites lanceolatus (L. & H.) D%, Xenoxylon
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latiporosum D), ZEOBRLIRES RN EN D, AREEIT, T o0 I1HRER L OREEIC X2
shs.

AT RE

AREE T 20 RS « WETHE - IR AL LOKITESAD 4 BICKyEnS.

a) BENBERE

AR EAL A2 R ERICE S . ZOREEBERIE, &I EXE s L OEMETRS LS 7% & o
LB OFERRES, TS T 2 FEEI O IRE TR HAL s . WA T O ARG E 0> A5 0> B RS T
1%, WEROHRE ZTERICES> TN,

ERZBLOEMTIE, AEOR TS FHEORHAL R 7 Lo — XDEEEER DY, BT
BIMICHEE W 5.

KIS ERE L, BODERLESEZIIS . BESIT—MRICEE30om, & X(2iE 60 cm (2T
LEME L < Ete. BREIIMAERAE - ZRCEH - orthoquartzite - A4S « KiiRAE « BHA RS - %
s« KERB L CAEEEZ L LTWD . A OJE S (3N T200~250m, 3544307 DAL T
IZEL T3B0mTH 5.

b) BH EE

ARBIFENBERL VMR L, WELHaLORERENLRY, BEE3St BET—RICTR TH
20, FTEICITHBLO b ONL . RO b DL RICT NV a—XEThH L. Mo b Ol% EHCEs
Tho. HEFKERWLEKAZ 2L, BERFICEL. ABO FMICIDEEHAERSLRZ VA, kL
MIZ2DIZONTREZMWLE, KRERWULEKAEENENT 5. £z, REVEZEARE22T5
bObLH L. HEICIZ O ARTENRD.

Marchantites Yabei, Equisetites ushimarensis (YOKOYAMA), Coniopteris burjensis, Onychiopsis elongata, Sphen-
pteris (Ruffordia) Gaepperti DUNK, S. nitidula (YOKOYAMA), Cladophlebis denticulata, C. distans HEER, C. exile-

formis (GEYLER), C. sp, Dictyozamites Kawasakii TATEIWA, Pseudocycus? acutifolia OisHI, Ginkgoites digitata
(BRONGN), G. sp, Ginkgoidium Nathorsti YOKOYAMA, Czekanowskia rigida, Podozamites lanceolatus P. Reinii
GEYLER, Tuaeniopteris emarginata O1sHI, Xenoxylon latiporosum (CRAMER) 23R & 417z, RiH (1958) 12 L4l
1¥ Nilssonia Kotai (YOKOYAMA) 1550 TW 5.

B ITTHICRRL VA, JEEE2~3m T, MNEEEO LMoL 0L KT, —~RICHBIZ L
Hy BEORE STHINKREY /NS HOREETHS.

KRIFOE S 1E, BT TIEI50mIC T E R0 A, FRZE TIEA220m, KR T Tl 400m (23E 5
5. IWAROHG CIHESF280mTH 5.

AT EEE & & bIS, AREERORYOHEREE 2™ THEN TH 5. Z OHERRmIL, X
T H DA E IR O (1952) 12 & 2 ILEBE T &, EATEER &b 7225 MRS 5.

) BEBBHEAERE

ATTBIC T, BRIBORD LY W AR S TR, OISR & & bR
BETIH LD, HIREO LBodREREZ >< 5. BXMOAHA)IFHEO/E (1952) 12Xk 5K
WSS S, GHH BV DU Y 3 5.
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ABIIEL L THENDLRY, HAELENEE L 2T, WETHEITEBOLDL LHIZT Va—
BT, PRIV LUBKITH Y, MR b DIFIENT DR, HARIZIKEARW LIFIK G, & EICBeE
BT 50, TEICIFEO S ORLBMICE . BES T TMICHEN b oM TS Ehn, LIXULITEBDE
MBI E BT 5. BESEHENEREO THO LD LR, ThED bRPMETHDL. FAICE
bIENRN AR EEND. Coniopteris burjensis, Cladophlebis sp., Czekanowskia rigida, Podozamites
lenceolatus N FTERDEH B S RH S AT E 220,

ZI 3 K OKILR #7726, Nipponitrigonia? sp. 33 £ 1" Belemnite OO ML #ES 5. HkL
DOWEETNTEEE DA ZFET 20, RFITHED IRV, F—JFUETH 2 MRS 720y LS D
BT, QMO EY - PEALS OAEI R L NIRRT O BAREICE N, B OB S
Te. RiH (1958, 1962) % Nipponitrigonia furukawensis MAEDA, Inoceramus sp., Nucula sp., Ammonite,
Echinoid 72 E& i L7z, Thoofball ko TABIE, MRETHL Z RSN D. Al (1958,
1961, 19621F7°) 1%, ABAugHEEHO—I & L7, AifE (1962a, b & ¢) %, Nipponitrigonia
sagawai & & HIZ N. furukawensis 13X F#Y 2 Tl amd & Lizhy, AR oOHERGm 2o A fhE
BREObLDE—HL, EOKTEOILARTARMEABHOSDROT, A THAHSRE Ebih
%. ARFOREZIFHKRFHE T 200m, E83 LU T 250m, KKIEMFIETLE 300m THD.

d) XIREEE

KBIMIEWERBNOHB L, HAZ T L, a2/ IHETHD. NITEITAME TIIALSNITR
STRESND. WEHTIHARICZ > THMT 228, BANGETIEILFIOFALERIZZ > T 5.
4t5§®%®61&75>6¢%ﬁ®%@1f‘, AEBRICZE > THBASERECE RN H D, £ O KILE B
5. BETIHIE—EER LOEIED 2 SOWiER H - T, UL > TR SN THEANH DS
TERILERRAL S, 2 2B - THREBIIAH Sh e,

JERRIZZ o 7o RS IZ AT LT, TEROMED BSOS MAEE R H 5. 2 0wk Abm
OFERHE & HI, REBIOMAR EE2ELFEIEOWE T b DN, TOAITE L 2. Mgt
DOEFICE S PH - BE Bl GENR) & OMAICKITEABA IS OMT 5. £ OROERRITHR
WREERICEN 2. BNE CIEAILERE oM Z 5D 5. FEOWE T S 7z RICRIE e
LR T, ARAEHEOILREICE > TEND. BAREAS FTEHICEL, B)IEVoMEEO Tz
L, AKICEEHBICHEN, T - #RIRTEE S K OWRBERIC OO . #RRAE b RCCIIRITEE, KW
kBRI EbN D OT, BHIIHR N THS.

ABIMEAOREZEIZ L THREIZHN TR Y, AMABFOILRIZE > TR LT —EDo b0 TH
D03, PENHRO b ORI REES, HCEEO b OXERET 2 S0 T 5.

AJEOIE S F150m72\ N L200mToH 5. PROTEE « £ - HLTEE - M5 - BBEANE LOE O Lo
T - W - B el BAN - KIS KON R RIS 2 S B R E T b Neomiodon  tetoriensis (KoBA-
YASHI & SUZUKN) %# %L, ULIEUIE Ostrea sp. b RIS, BNFEER TIX%3D Neomiodon L%
L& Batissa sp., Viviparus (Sinotaia?) onogoensis KOBAYASHI & SUZUKI, Melanoides vulgaris minima KOBA
YASHI & SUZUKI 3D RV S D, AHUTIE Neomiodon %R < LARO S DIFD 7R,

KILIE > H1XE 72 Marchantites Yabei, Equisetites ushimarensis, Onychiopsis elongata, Cladophlebis distans,
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C. sp., Podozamites lanceolatus, Taenioptenis emarginata, Xenoxylon latiporosum AP 5. AiE (1958) (I
\Z Cladophlebis denticulata, C. exiliformis, Nilssonia nipponenis YOKOYAMA, N. orientalis HEER, Ginkgoites Na-
thorsti OFEWZ 4 Uiz, HiE (1958) OWNTEA>S Neomiodon ZPEINT % & Sz b Dix, BNNLLH
FCHR ORI A Lo 2 KTHE & Bbihd.

AT kA S5 OB AT O 2 EUE R 45 FLJE 7> & Polymesoda (Isodomella) kobayashii MAEDA P. (Pa-
racorbicula) sanchuensis (YABE & NAGAO) , Viviparus sp., Melanoides sp. 72 & QCNZERROHIM LA 2 U
(R, 1958). ZOfHiEClIHENEE SN TEY, NOBHMNARFEHROT, HIEDOMI A TE R
ST, BEOEITAME - MIEWERE - KILEAEL L OZNS O ORI Hh 2 g1 H 5
EBoNnS. ATHIINRE 2 RS TERICE D=2, Polymesoda 72 & ZpET B Mg IR % 5 < KILE
D, FlLIEREEO EREHESND.

AT (1960) I3AHURG T2 A0 (BE) [EICFIRBRHEO/NI NS5 Z L almE L. Th
DM EER S BRE - B S B EEB L ORKILEEEICX S LTWa . HEJEM 5 Ostrea sp., Neo-
miodon tetoriensis, Melanoides vnlgaris minima, Viviparus (Sinotaia?) onogoensis H3#% S 47z,

B. |8 # B

BRSO 1 5TH 2 FHRIIN EFRICH S0 2 07058 BRIF IS § 2 g 2 A Cidfitils & k5.

WATIEEA» OIS oML Z L, 2o dbm AN IEATE A B, Wi EABERICH
%.

B FENCIEEAIC B RS [ E BN B 5. ERII a2 R E L, HAaRB X OEE (1S .

ARRIFLEHHECHA L, POBEAHED <2<, HBOMIITTE Rno72.

TE OB IZEERS - fERSE % - orthoquartzite « WH 36 X UWSHCE DL & 4, T a—XBE O
THREIND. HEREMBCS IZEEN ROBER IRV AE T, BIHABLWLHBETH S, ERs
RWHEOBITRIZ 7 VI RITHE LRV, ZO XS REEHIISE L B L, WiiEicz L, SHibE
ORI E BT 5.

LR TCIERAE OGS BT 2, A IRIGELRVE MBIV LI#EEE S 2, B b
DOHREL, WIKFELBC L < Ro T S,

BoRORESF IS, ZImEIXHILRENRTH L.

WEF—RICT V= —=XET, PRV UHKO b ORE L, RO S OEd 7w, R Cidlhio
WOOHEND LT, BEEITRMICERT, B0 TbEmmEZ 222 Li3din. WEEAI
ey, 1~2m OESORERVUEIKAEHELH 5.

ARBFACHRTT O THORAE ] BIEHUIS P OB BB LD . FRkE O T oBs NES RS, /M
RAEEETR AT 225, EEIIRE) IR O EE ORI g~ % & HAEDER DR,

RJFIE105m7e N LEI0mOE S C, HERE/NRE (cyclothem) < VRSN LD THD. Zhidh
g1 B K OFRI B oFRE BE LT D,

FERODIDAE 7 & FEHUT Ostrea sp. DR R 41, BEDO TR TIEEEA S Gryphaea (?) sp. 23E-IR
Sz, miH (1958a) XD B Inoceramus sp., /INEOHFFEN D “Mytilus” sp. Z8EL, ZOEHEE
IRTE & ML T L. RENDIZEN 2D SHEMEA SN, B2 5 Cladophlebis sp. 3 LT
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Onychiopsis elongate 75iB & A7z,

LB LFE D ILEHFE S RE D LI I3 A A ZIEL, T K > ThEEEFO 1L, L#Ey=
FRTHLZIENMONTND. Wh 2 FREME L JiTN2 bolE, KAE=M (1940) (c&d L
Onychiopsis series \ZJB9 5. TOFRERMMAIIAMAEFHL ICRBOMYELLENTS. 20
Onychiopsis series \ZJ&9 2R REIE L A RTEF O BVGIEREOIGERE, MWIREO T ARG HH 2V L
HEGN L LHEOND. ARMARBRICEL T2 Neomiodon % & teHifEI21% Nakamuranaia, Nippononaia.
Plicatounio 72 &% PET 5, 5> C Neomiodon tetoriensis |3 Y = T2 RT LD EEZ HIL TV,
LM EEBHOERBICS A &N, Nakamurama 72 813 H—F@H O OEHL TV D
(Ota, 1960, 1373).

JUEHEBRE L A ERE & OICIE, REGBEERHHDT, ZhbDZEERAELTERDLE, A
WEERED R FHICIE—EIC Y 2 7 Rk EMOF b a2 St b Mg, £ O FEEIT T E R
LHBND.

FHUIEWRICIE, FREREO LI R REAERS. Wy RrEEICE, Wb AMaimiEs &
BICH AHATL D Sequoia sp. NENICELT L (G, 1961a). A7 BREO EALIZIZRPIEREDN D
D, T b AERBOMEWEEL & HIC, FAEROMBMEN Z O, Wb S AR Z TR PE
MR L TWD (6, 1961b& ; #aR, 1954). L7z23-TC, M7 BRBOMBERMRIE, &AL
AR (i3 afiidh i) LA T THD.

Tabb, WIREOMERRIT TR & EA) RVWLAR CRE) B, fUEIEz oKy s
B e A TEIZ RV EBDND.

C. i EHi&E

AR EERTILEEE ) - B - RRESRE)I GRnm)ilds KO o Biihsk, 45 X OVA ) 13 oo il
BAEHEC, UEHEE A RESICE S DY, oIl T —RICREZEREE, 8L OmERRSEE &
STV, BN TITAMAERT, MEERESEHO LICRES TERY, BONEG OARMAETIE, &
EFROWERBEETED LIZD 5.

A A ER AR T, K RLKILEEIC K-> TRESICEDR S, BRIEECE, afa)E
BEARESITHE S L B2, EEOBIRITMER S TR,

S OAMEAREREE, ALRAEE T LT, MEEREHEET S,

EIRE LT 2T -> TWAET DA, AMABHIFECEZEL LTHMOLOL, oL O L T
HEREIEN DD 5.

HRDHDIE, dLRICE > TRRMEER & 2 D3t LT, ERloafa Rz, Jeikicz > TR
WIERTER SN TN D.

T OAREREO RN LA A WTIE T, FIMITIEESEE RES B, MAMEESER STV D. 1§
OO IFTIE, AMABHICEREER S S, ZoEREEE, FUORILmESIO 2 mitoE o
HERo—HLEbhs.

Fif A EEEEZ < OWIEIZ & > TEIr s 27, (EE %85 At OW ez i b K& L2 5 %,
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DN DR —FHEH MO L DT, o< OWEIZ K SEMIEMIb/hsn
AHABTEOALTIOTERRITIE, WBiE BRI K > THANIAEAE A, PR IR S pE S
S, O OERIE, AfMAREI/NINOFFRICE > TEDON L OIS LT, MEAE AR EZE
FRAEHEIE, SRR I AT S, RRE LTAD L, I TR AMAEEE, MEEREE
B L ORI RCE D b 722 D18 LA ROFENOHND L HITHRD.

PaUiES DR A ORI IE, FREILRCEIE & RARRECHE & ORMICTEBE O/NEILR B 5. FioHE
EOBRITFESL DTV, LTk D ERIIHCE, B X OTREIZESRCEI O E Lo T b H
LTWDAMREMED & 5.

I.7.3 BAIR

AT, EREEILOIMO/NIWROATIZR O S, ALl EEm o/ NER R H
D, PEANTIXRIRERCE IR AT 5. HEIXIEFEAEKETHLOT, BRGSO T b8
LHEMEIND.

AREIIHES 2 £ L L, MRS - HAE - REHAEB I OMWHERREZ M2 5. #a 1 3REes B &
OMERE OB DN UAEDR, 7L a—XERWLRSCAEEIC LW TRican . BoRkE S
EERUFTHD. WEHITRICEKETHY, BEEIINETCH> TREEEICBILT . THRITRSH
A, I TR SIFI0mICE LR,

PR AARNH O, AFAREREANEELE L CORRIBHCE 1L, HEFEHOILZE S LR 2R TR
IR ET 5. 2ERONMINW—SE IZHEL, ZOES I3 130km T, #EITHKA 50 km 12T 5.
AR EARIEK 5,000km2 TH 5. SERO FEH /IR RTICH Y, HAEBHIICAE CBETITH -
TWEH L7z, Kiidifim a2 B e 35 KIMPERETH D (LM - TH - 581, 1971).
FHETWACE—RILT A YA b2 LRE L, WA N EEM Y & SO TV D, IEEEERAE I
FAEIC R Y, MMAREERESEMA AL CWD. £, BMAEKE 5 SRR EEICL WV EAS
NEEATIE, BAERERICIVEFHBLTVS. LER-T, BETHREREGERS>TNS. L
L, MAROBERISCRIAL L2 R A I LY, BERHGEIKE OREERL TV,

ARHUR O RTRFACE T RIEDSH N D AT, ZOARFERITARY L, FREEH OERCELE RS, R
SO m AR, ¥ X OFERERENIRIREHCE OB EBR LT D

B. #REEEOER

HEROIBRITITFRBER BB CHEL, o, dLlEBE T WA TR AU IE & W E T
L. WM G OB ) AT, FRBBRITRANECE & OBERAHETEH LS hTn
D, ZOHICTIE, W oSk O BEEHITHEE T E 2.

T4 W TR IR ERE & BRERCE & OBISRENIS, ERBEE O/NEIRPBOSND. L MEOE
NEFBEET 2 TA)IR) - TA - TZHET) KIEHESEN TRRECE 2BV TS, LzdisT,

ﬁ-
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Z OFENRIETFEUR ERE L IRTRRACE & OBERIE O, 396 o TEA L7 alaetEnd i

HEORRIE, EOTEFTHRELRSEC, RESMEEONLR L WE RIS, ZERWED
NNW—SSE %~ L T\ 5.

FIROF T, NS RAEBE L UCHRANCEERE AR L, HAIIRRRECE Rt + 5.
MBI L 0 L < s, BBABSCH LZ4ET D

C. A&, TORMY

ARHUR N O EFRIEACE 1L, FERPOFS 0% KTHBEOFEIIRRTHD. LIeR-T, &
FFIX 5y DPTEII AR W] HE

AHIR N O ETRIERCE 1%, KED SR ERIE T, —BICITIREBEIE b 5 End. —RICEH
TERRILA 7 AMUAEH, BLXUOBEREMAREE Z )10 TN DHedIC, JEREREIE O 577 & 81 5 )
T 22 L IIREETH L.

WAEEECE T, A EMICHRCE L FRT A A b EICKRBIEN D, FEAEH & RMITE 9 RITRL
Jo. Fio, ARHUENICIST 2 IACE & IRALT A YA b OB DAL 7 IR Lz, 2 Liud,
BEA - NBIRB LY U A REBSRESEL L TE OIS TACE 254 L, NS (Y4

Vit S, UL, WNETRE S OO FITIXTRECA S0 LTE Y, Z OHRIT/NGIE & B
EREACHRGIIER LI LV mEIcThTng.

TR EEIR A I R 2 OV R A2 R L, BAORRIIRED0%FRETHSH. HEOTHTITE
LICHENPRELSESI ~4mm (ZET D, v M v 7 RAEFWMT 7 202X Y, i (FLLTHRE) %
ATLTHD. Linl, ZLOBABEMBEEEZRBODLIZENTED. AL VX (BAR) 3RO
T, FMEN. EMICIIER2~3em ThDH. APV XFRKGEZET 525, Bkl LIz kv
BLT LELEKAGEZET LI LNHD. REENIT KD, Lnl, SEOIB TFRER
JERE LT 2AHE T, WEOHSCE OB A LIF LIZS b,

\\\

ENEH T L TRABRERBIE 5% 5
goesmty [ 2o LORRTA 91 P RSRBRE» 5% 5 s

X

BT RIRFHCE OB R X
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HOR  CIRIREREEIKET OEMHORHR

N [11)

vo [# w|EEB]  meewosme | ERQL TR monoe s
F 227 | e 35+| Qz=Kf>PI>Bt>Cpx L, KEV B v | ABIIEYEE
F 30 " 35+| Qz=Kf>PI>Bt=Cpx DR, INEW| 7 &S]
F 33 » 35+| Qz=Kf>PI>Bt>Cpx ” B ”
F 150 " 35+ Qz=Kf>PI>Bt>Cpx v, hEV [E v | HENESR
F 151 ” 35+| QzsKI>PI>Bt>Cpx ” ” ”
F 161 " 25—30 Qz=Kf>PI>Bt=Cpx Dirv, NE| 7 BRI
F 60 ” 25—30, Qz>Kf>PI>Bt>Cpx " ” HNETE ) HE R
F 80* ?ﬁ}'{4 35—40| PI>Qz>KI>Cpx>Hb>Bt £\, /h&w Wity RV VAR
F 79 P 35+ Qz>PI>KE>Cpx>Hb>Bt  |[Dizvy, /hEW ) BTRELH
F 96% » 35+ Qz>PISKf>Cpx>Bt>Hb £\, h&Ew ” EEALAEE 2 km
F 50 ” 40+| Qz=PI>Kf>Cpx>Hb>Bt [FH\, K&\ ” E RS R -\
F 49 ” 40x| PI<Qz>Kf>»Cpx>Hb>Opx ” ” ”

F 45* ” 35—40| Qz=PI>Kf>Cpx<Bt " ” HBALREHE 2 km

F 48 " 35—40| PI>Qz>Kf>Cpx>Hb S\, hEV [F v | EFETFEIES 2km

W% Qz: A3 - Pl 1R - KI: v ) #7 - B REE - Hb: AKA - Cpx: BRHEA - Opx: MHHEAE
*ET)EE;EE&L L D<%§%gﬁi§};?§3{$;‘%g ; gﬁ;f;%ﬁfg; FELT A VA FOTRERICOE, BEOER
X Y BEBOMEICRFIL e

AT A YA MEFEREPOS 1T, Witk Eo I KAz 21, O RITRE D40%HZICET S.
MACEIZ S BT, EHESMDICELDICREE UTRENTRV. ~ MY v 7 RIIWAT T 2L EAL
TVDD, BREEDRIN 2L DTS, AEL AT —KIZELL, REVHLDOTIETRES ~5 am
WCET D, WG EEL, SHRESEMRER LEARAKRS (B 2mm) ([CET. BEEAESRV.

EHEAICED DL LWAERMIEMEZ Z 5800, A7 2 VAL U IERIR 511, B e s
295 BERCRATEMNAS, FHBRERICLVAELTHS. M) v 7 A, HERBOREIC K
RIS BT D,

FHOWETLY 7Y A BRO—ETIE, R T2V AL LT=RT A A "B T 5. 2 oHRiC
X, BVERIERE G 2 AL RE OBIEITA LRV, T B RS OFENMEE SR D,

D. FRERRKEDETICHITHEH

AR 5 O EEARBERSMIL, HBIRITR L. BREEEMIILE - REGBIOHVELT, &
PRSI RER - ANE - BANEA B XORGHG TH 5. o, BRENLESERS L
5.

Fis OB D 5 LEEEHY TIE, FHEICOVTH Y EGBRELBERIIVV. £, HEEEY
DB DONTHILE, BERLBEMAEANSEND. ARFILL SCEBICLD0MNEE LWz
W2, FEE L EDRNZ ERZN. Lo T, #ANRHEETHS.

WALT A YA OB TIE, AREFRAICS ORTH Y REARDRRV. EEETY OBESE TIE, B
AHEA IOV CRFIER A% < BRERETD 2. ARAIC O TE, Bl Lz X 5 ICHNIARETH
D, DT IRA RS ELH#T 5.

A AT HETTEOLHLIMN, ZTEARTHD. —RIFEBETUAMICZ L. @
BN b DRHD.
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B VA BREIIHEART, VL MABERROOND ORZ V. MEESCH HIZH- T,
ERRORBES A EL TV D0 LIFLIERE® NG, MHRA (K7L —A~T 7 V)
T, —RICERTRBOBR E 702, BEICKVFREARKBIELEDIC IV ZRENTNWD Z 0L
VL BERE I, BRI 1mm BEECTREAAELY. BEOFZELWLOTIEEALRD, K&
Pz E D R ENTWS., LIELIFEEH L bORANE SR 5. BRI EK TER 05 ~1
mm, ZEDOELWVHOTIE, MRIBARLETRT A ML RS TWad. RIFEAICE, ISkEE L
THFEDOARAE SO HEDREL.

A

OI. 7.5 MRIFHEER

AEFE, B O R ST NSO FEICERT 2. MALFMOERIE, K 4 km CiEidh
KK 1km TH5. WO T, HlkE L TRRIEHCE 2 B < bOLSME, W8 TRRIGECE &8
%, ACEFEITIRERAGE O X < FEE L MRCERE &, BIRAELE NG5, 2EIREIE300mICET 5 &
frEshs.

A. BRERE

MABCHE AL, BEAETIXKEAZRL, TR - ARBIOEARENLRIBEALE D
DO, RICHEEIZZ LW, PEOARSRERA, BLOV I EAEZ5<T. MEMEN L IHEL
—IZ N 30~40°WD A %R L, NE225~40°OEiR% b >, MEMEO/NEITERE T, AxkeT
NV EALLRDHEE (EA1~2cm) L&A LTMENRHANZENDS.

BT T, AEHPICIKAVBOATE - BEABLIOD Y EAOBGEN S N5, HEREEMITZ L
<, ENZHLNDBOBEZICE Y R L, AINIHEETH L. AREIHAT 7 2t kv, F& LT
AHEOMBRES (Bt 03~05mm) OEENHRD. Fo, —HTIIRMAREARELET 5.

HRETAEE TN Y RAOHENSRD.

B. BRAME

FHEATE QNS OFKR E, ZORFOY 7Y A RIIMTCHLT L. JKABEITEREEET
. BT —MRICER 3 ~5cm THMEEA S, BUIELRICE LOBE R iiCa s (ko b ol
) &, BWABIOESE (FRABH) #EAELL, MIIDEOTF v — MEOEEERHWEZIND
TR IR REIR S OBIT X DO TENTH 5.

< MYy 7 A FHRREE R LEE CHD. ML TEIITE S 20, ARO/NBIIORESR, YUY
A B TIFARRERORE LN DS, ZOMSIIKTHERE TH S, EMIL N30~40°WT, NE
(225° DR 2R T

O.7. 6 KARILAKLESE
AREFOTHIT, MBI OFIZEET S Tivd) KIEMINIZIE S 06T 5. FXILEEHOL R
1%, SAOIREPLICHI L2 RERINCKHATE ST bk (R - BFR, 1957). AHENTIX, &8

ﬁdﬁmmtﬁﬁﬁﬁimmBéBﬂtﬁmﬁﬁﬁﬁﬂﬁfﬁm%&+zﬁ&iUkﬁ%ﬂ%éM@*
Wz b, MEEHZIKBE> TV,
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AEBT T EEE L, Zodl ) THRETEREEEZ AEEICRE Y. 2o LS A 9N T
1, AR EOE BRI, ESHEm oBENOAT 5. BT RAE, FRBBHOMSER X
RECEE KA B2, HAETHD. KREVWHLOTIHIEREK 1I0em IZ#ET 5. v N v 7 AT,
T a— ABCBAE TN BRI TH D, BT T N20°E &7 L, SE230° DA%
O, AREEBEIOANESS, BOREZR L0 HHRT, KUK LEEOLIKES TdH D aTREMES TR,
T Z BT O IHE Tl HRLO MG A& B8, BKHRNEBB - TV DBHERH L. MmiH D5
Stifi 1L N25°E C, 30°E Offift 2R LT\ 5. BECE IR, DEORICGEE XIS OBERRD b
B, BUTHHEET, BE2~3cm ThbH. ZOWS TIHERMSEOBITRD bk, B AHICIE—

BSCEEAREEL, N10°E T, SECI5°OERIZRLTN5.

KR LK ICARE, K&l E 2 ORIME CFERBAEI A R EAICBB>TWD

WTRGARCE & 1%, EBCHET 2L ZARRWEDIZERIITHTHS.

IR - TR (1974) %, AEBETEIIES ENDREEEND Aquilapllenites DEFEAFEH L
AR (~hFAH) BTS2 LR

KRR SEIE, AR T3S 5 740m 2> 5 1,100mIZ 72 > THM L, £ 0 5 E 2213350m T b
5. BEOHEIH LA TIEARWVD, MELX28A L XOEMR N LHEE LT, ZoMEAHE 10 ~
15°CThd. Lieho>T, BIEALNSBEITHN300mEHfEESh5.

RILEFEORBRF L EH

TR &Y KRR DERKICIN - T, FEE Y BEAIERERT 5. ko =8k o LS o
FUGBNCBE T 2EE 2, “RIERS” ETNIEZNBNRTET, T 0 RICEERE CREIK A B 23 %
ETDH. LhL, BESREZAZIVELL—ELRW

BRI A O FENE, F& LT LERACE DR Y, BEM00mE THET 5. KRIEAIT
1%, EBIEEICHTE 2 ET VRS DRRBCEES CBIKEPBEHT 2. ET0E S LIE o R
Lo A, R (ARETADY RADOKAENLRD) ORET LN T AEEREGEIKAE D 0T
5. ZFOREIITK20mMTHS.

BIRARE

~ MY w7 R, BRkEE RO REEIIKAAE R L, ARSLREAEOBT & KUK XOT 7
Afr&inbied. Fle, BRI 2~3em OBARZ5< T, BUZIIAERIERSE L FIRBIE L DS
BLOHENSSEND. BUIHEMAEET, —RKICEEZ3m WA TH L. TETIE, EREEIIOPR
LD,

BRRKE

PR FEIITIREAT, BEOE LW TIHIKAGERT 5. Ak - REABIODREON Y EAD
BN S< Es. ESEEMICITRZERSRO LN D. ZOMOESEIML, BB X 50N
LSFHMNPRETH S, ~ bV v 7 RZIWT 7 ZERRBO L5 0, BREMEIIRESNLTHD. B
B DR BITAE D25~30% TH 5.

LR CRILLCERH IR ETITE, F=F 1 v Rs<END. =71 13, BE1~13 mm
THBERE R
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EE2~3mm O AE BT HERE (AR TV IV RAOEENSRD) 2L EICAEL TS,

O0.7.7 €M A
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I.7.8 A&®&AE

AETESINT, PRABHZENRENRE LTELT 5. ERIHIZMERA TE RV, 121F NEE—
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MBS FEET B,
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HUTDHORHLINE I DDLNLRND, —InREY AEREICS D,

0.7 9 ZESEHEORER
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HEANGEHL, KEOTLORERICH 7 LHEESND.
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DHIE RS L OMfTIRE, 72 6 NS IACHER I O3 A1 32 L O B D.

0.8 1 % M & K

SRR (1.6) OETON X ST, LS X OB A EH O o A ik o i, =
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(Abstract)
GEOLOGY

GENERAL REMARKS

The area studied is situated in the midst of the Hida Mountains in the northern part of
Central Japan. Geologically, it lies in the Hida Belt which is the northernmost belt of the
zonal arrangement of basement rocks in the Inner Zone of Southwest Japan. The Hida Belt in
this quadrangle area comprises two parts, the northern half, Hida Metamorphic Belt and the
southern half, Hida Marginal Belt.

The Hida Metamorphic Belt is mainly composed of Hida Metamorphic Rocks of proba-
bly Paleozoic age and Funatsu Granitic Rocks of Triassic age. And Hida Marginal Belt is
mainly composed of partly metamorphosed Middle and Upper Paleozoic formations.

Small masses of gabbro and diorite are exposed in the Hida Metamorphic Belt.

Andesitic, dacitic and rhyolitic dykes of older age, probably contemporaneous with the
Hida metamorphism or the Funatsu granite plutonism are intruded into the Hida Meta-
morphic Rocks and the Funatsu Granitic Rocks and are weakly metamorphosed.

Tetori Supergroup of Jurassic ~ Lower Cretaceous age is exposed in a narrow belt and is
in contact with the Funatsu Granitic Rocks, partly with fault and partly with unconformity.

Late Cretaceous ~ Paleogene Tertiary felsic volcanics, Nohi Rhyolite, Odorigawa Rhyo-
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lites, Oamemiyama Volcanic Rocks and felsic dykes cover or intrude most of the basement
rocks in the southern half of the quadrangle area.

Dacite lava of probably Neogene Tertiary age covers partly the basement rocks in the
northwestern part of the area.

Dykes of younger age, probably of Neogene, are intruded into the Hida Metamorphic
Belt and are andesitic or basaltic in character.

Pleistocene and Recent deposits are exposed in some areas in this quadrangle area.

Geotectonically, one of the characteristic features of this quadrangle area is large-scaled
activities of recent faults. Among several trend systems of recent faults, ENE-WSW trend
is most predominant.

HIDA METAMORPHIC ROCKS

The Hida Metamorphic Belt is one of the largest regionally metamorphosed terranes in
Japan. Rocks composing the Belt are mostly quartzo-feldspathic gneisses, and their predomio-
nant mineral associations in this quadrangle area are as follows ;

Biotite-plagioclase-quartz £ microcline

Hornblende-plagioclase-quartz

Diopside-plagioclase-quartz

Biotite-diopside-plagioclase-quartz

Diopside-hornblende-plagioclase-quartz

Hornblende-biotite-plagioclase-quartz

Limestone is also abundant. It often accompanies many skarn minerals, such as diopside,
garnet, forsterite, chondrodite, wollastonite, scapolite, etc.

Amphibolite occurs in a relatively small volume, though hornblende-bearing quartzo-
feldspathic gneiss is abundant throughout the Belt. Hornblende-plagioclase-quartz gneiss
and hornblende-biotite-plagioclase-quartz + microcline gneiss, are common and often
contain garnet porphyroblast.

Aluminous gneisses are intercalated in quartzo-feldspathic gneisses and are garnet-silliman-
ite biotite-plagioclase-quartz gneiss, corundum-muscovite-plagioclase (+microcline) gneiss,
etc.

Most of the quartzo-feldspathic gneisses, aluminous gneisses and limestones bear graphite
flakes.

Chemistry of quartzo-feldspathic gneiss is quite similar to that of greywacke sandstone.
So, the original rocks of the Hida Metamorphic Rocks are supposed to be geosynclinal sedi-
ments, mainly sandstone intercalating a lot of thin layers of limestone and small quantities
of shale, as well as volcanic rocks of mafic, intermediate and rarely felsic character.

It seems peculiar that there is no sign to indicate conglomerate as original rocks, in spite
of widespread occurrence of metamorphic rocks probably derived from sandstone.

The structure of the Hida Metamorphic Belt runs, generally speaking, ENE-WSW, dipping
gently northwestwards. Some local distortions are found; for instance, on the southern side
of the Atotsugawa Fault, minor folding with axis of N-S direction develops repeatedly.

The Hida Metamorphic Rocks in this quadrangle area are divided stratigraphically into
eight formations. They are successively conformable and change gradually to each other.
They are as follows, arranged after the order of zonal distribution from south to north.

Sodetoge Formation
Ashitani N
Amo i
Sangodani "
Odorigawa N
Futatsuya [/
Mizunashi N

Nishinomata "



Each formation contains almost similar varieties of metamorphic rocks to each other, but
the proportion of each variety of metamorphic rocks is different to each formation. On this
basis, each formation is defined.

Sodetoge Formation

It is characterized by limestone and calcic quartzo-feldspathic gneisses, such as diopside-
plagioclase-quartz gneiss, biotite-diopside-plagioclase gneiss, etc. A cluster of orbicules is found
in diopside-plagioclase-quartz gneiss on the river side of the Miyagawa River.

Ashitani Formation

It is characterized by relatively mafic quartzo-feldspathic gneisses such as hornblende-
plagioclase-gneiss, biotite-hornblende-plagioclase-quartz gneiss, etc. Garnet-bearing horn-
blende-plagioclase gneiss is found sporadically.

Amo Formation

It is characterized by aluminous quartzo-feldspathic gneisses, such as biotite-plagioclase
gneiss, biotite-plagioclase-quartz-microcline gneiss, etc. Besides, garnet-bearing varieties,
graphite seam, etc., though not in a large amount, are also contained. A peculiar variety,
quartzo-feldspathic gneiss derived from dacite with idiomorphic blastoporphyritic plagioclase
is exposed in Kodani.

Sangodani Formation

It is similar to the Ashitani Formation, though a little more felsic than the latter. Biotite-
hornblende-plagioclase-quartz gneiss is the most predominant variety.

Odorigawa Formation

It is similar to the Sodetoge Formation, and is characterized by limestone and calcic
gneisses. It contains abundant limestone seams. Among limestone seams, rarely dolomitic
ones are found. Skarn which comprises wollastonite, diopside, forsterite, chondrodite, garnet,
scapolite, etc. is found in some limestones.

Futatsuya Formation

It is composed of quartzo-feldspathic gneisses with no distinctly predominant variety and
is different from the Odorigawa Formation in the scarceness of limestone. Corundum-biotite-
muscovite-plagioclase-microcline gneiss is exposed in a thin seam in hornblende-diopside-
plagioclase-quartz-microcline gneiss at Hane.

Mizunashi Formation

It is quite similar to the Odorigawa Formation.

Nishinomata Formation

It is characterized by partly aluminous and partly mafic quartzo-feldspathic gneisses,
such as biotite-plagioclase-quartz gneiss, hornblende-biotite-plagioclase gneiss, diopside-
biotite-plagioclase-quartz, etc. Garnet-sillimanite-biotite-plagioclase-quartz gneiss is inter-
calated in calcic gneiss near Mizunashi.

Amo Granite

“Amo Granite” is not a name of any definite formation of the Hida Metamorphic Rocks
but is a name given to small granitic masses, lenses, veinlets or pools, commonly several meters
across, exposed in the Hida Metamorphic Rocks. It occurs in most kinds of gneisses, changing
its character according to the nature of the wall gneiss. It has mostly no gneissosity except the
remnant of paleo-structure of gneiss replaced by it. It is considered to have been formed by
a metasomatic process.

It has been often called “grey granite” because of its grey or pale purplish blue tint of
felsic minerals.

Though it is commonly small in this area, it often forms large masses several kilometers
across in the vicinity of this quadrangle area.

The metamorphism of the Hida Metamorphic Rocks is divided into two stages. The first
one is mainly of low-pressure type and belongs to amphibolite facies. And the second one is
of retrogressive character and belongs to lower facies with abundant epidote, prehnite, chlo-



rite, muscovite, etc. There would not be a large interval between these two metamorphism
but some crustal movement, such as upheaval to provoke dyke activity, is believed to have
taken place between the two stages of metamorphism.

The age of original rocks of the Hida Metamorphic Rocks is supposed to be Early or
Middle Paleozoic and the age of metamorphism, Late Paleozoic or Early Mesozoic. However,
some geologists insist the possibility of polymetamorphism, that is, the original rocks would
be of Precambrian age and the first metamorphism, too, and the second metamorphism of
Late Paleozoic or Early Mosozoic age. The debate is not yet settled.

PALEOZOIC SYSTEM

Lower Carboniferous system, Kamihirose Formation and Moribu Formation and presum-
ably Permian system, Kosobora Andesite are exposed in the southeastern corner of the
quad-rangle area. Carboniferous system is one of the predominant members of the Hida
Marginal Belt.

Kamihirose Formation is mainly of conglomerate containing granitic pebbles in a matrix
of tuffaceous sandstone. Its matrix is metamorphosed weakly to muscovite-chlorite-albite-
quartz schist, etc. Granitic pebbles are characterized by the poorness in K>O in contrast to
the high content of Na»O, chemically.

Moribu Formation covers conformably the Kamihirose Formation and is mainly composed
of shale and shaly sandstone. It is metamorphosed into chlorite-albite-muscovite-quartz
schist, etc.

Kosobora Andesite covers the Kamihirose Formation unconformably and is mainly made
of hornblende andesite. It is free from regional metamorphism and is to be correlated to the
Permian system nearby after its petrographical similarity.

DIORITE AND GABBRO

In the Hida Metamorphic Belt, there are exposed small masses of diorite and gabbro,
several tens or hundreds of meters across, in several localities. Some of the gabbro contain
olivine besides pyroxene.

FUNATSU GRANITIC ROCKS

Funatsu Granitic Rocks cover a large area, larger than the Hida Metamorphic Rocks in
this quadrangle area, as well as throughout the Hida Metamorphic Belt. Their main masses
are arranged as if to envelope the main mass of the Hida Metamorphic Rocks. Besides,
subordinate small masses are also exposed even in the midst of the Metamorphic Rock region.

Petrographically, the Funatsu Granitic Rocks are divided into two types, as follows ;

Shimonomoto type : diorite, quartz diorite, tonalite, etc.
Funatsu type : adamellite, porphyritic granodiorite, etc.

In this quadrangle area, there are exposed several masses of the Funatsu Granitic Rocks.

Hirose Granite is composed of mainly tonalite of the Shimonomoto type and partly
granodiorite of the Funatsu type. It is intruded into the conglomerate of the Kamihirose
Formation.

Funatsu Granite is the largest mass surrounding the southern periphery of the Hida Meta-
morphic Belt. It is mostly composed of adamellite and granodiorite and belongs to the Funa-
tsu type. It is in contact with the Hida Metamorphic Rocks partly by metasomatic emplace-
ment, and partly by mylonitic intrusion. In the mylonitic contact, a broad mylonitic peri
pherical zone develops with abundant “Augen” -like porphyroblasts of microcline.

In some part of the Funatsu Granite there are contained abundant inclusions of gneisses
and limestones derived from the Hida Metamorphic Rocks. These inclusions are autochtonous
and retain the original stratigraphic relation to each other and to the neighbouring metamor-
phic rock formations.

Mizunashi Granite is emplaced in the Hida Metamorphic Rock region and belongs to the



Funatsu type. It contains, in most part, abundant autochtonous inclusions of the Hida Meta-
morphic Rocks.

Moriyasu Granite is also exposed in the Hida Metamorphic Rock region and is typically
of the Funatsu type. It has scarsely any inclusions of the metamorphic rocks.

Small masses of granitic rocks are scattered in the Hida Metamorphic Rock region. Most
of them are similar to the nonporphyritic adamellite or granodiorite of the Funatsu type.

OLDER DYKES

In the Hida Metamorphic Belt there are intruded many dykes. Some of them are younger
ones of Tertiary age and the others are older ones which are metamorphosed in various
degrees. Their metamorphism is mainly of greenschist facies or lower grade facies and rarely
goes upto amphibolite facies similar to the wall, the Hida Metamorphic Rocks.

They are often intruded by granitic veinlets ramifying from the wall and have intersecting
joints common to the wall.

They are mostly andesitic, dacitic and rarely rhyolitic in character. They are metamor-
phosed into epidote-chlorite-actinolite-quartz-plagioclase schist, (garnet)-epidote-chlorite-
prehnite-albite-quartz schist, etc.

TETORI SUPERGROUP

The Tetori Supergroup is divided into the Kuzuryu and Itoshiro Groups in the northern
and west-southwestern exterior of this quadrangle area, i.e. the upper reaches of the Kuzuryu
River, Sho-Kawa (R.) and Jyoganji River. The middle-upper Jurassic Kuzuryu Group is not
exposed in this area.

ITOSHIRO GROUP

The Itoshiro Group extends from west to east in central part of this area and forms two
narrow rows of synclinal structure.

The Group unconformably overlies the Hida Metamorphic Rocks and the Hirose Granite,
and unconformably underlies the Upper Cretaceous Nohi Rhyolite and the Upper Cretaceous
or Early Tertiary Oamemiyama Volcanics.

This group is composed of the Furukawa Formation in the lower half and the Inagoe
Formation in the upper.

A) Furukawa Formation

This formation is divided, into the Tanemura Conglomerate, the Numamachi Alternation,
the Sugizaki Sandstone and the Taie Shale Members in ascending order which are successively
conformable.

Tanemura Conglomerate Member: It is the basal member of the Furukawa Formation
and underlain unconformably by the Funatsu Granitic Rocks. The thickness varies from 200
to 250 meters. This member is chiefly composed of conglomerate and sandstone, and partly
of shale. The boulders and cobbles of this member are of granitic rocks, gneisses, rhyolite,
orthoquartzite and Paleozoic clastic sediments, and the matrix of conglomerate is mainly
arkose sand. This member yields plant fossils of Onychiopsis elongata and others.

Numamachi Alternation Member: It is composed of alternation of sandstone and shale,
with conglomerate, and bears many plant fossils of so-called “Itoshiro flora” . The thickness
of the Member varies from 220 to 400 meters.

Sugizaki Sandstone Member : This Member is composed of sandstone, shale and conglom-
erate. The thickness varies from 200 to 300 meters. It yields plant fossils of Podozamites lanceo-
latus and others, but the plant is poor. According to S. MAEDA (1959 and 1962) , Nipponitrigonia
furukawensis, Inoceramus sp. and other shells were found in Shimono and Sugizaki in Furukawa-
Town. This member is the only marine formation among the members of the Itoshiro Group.

Taie Shale Member : The member is composed chiefly of shale and partly of sandstone,
and yields non-marine fauna of Neomiodon tetoriensis, Ostrea sp. and other shells at Myogase,



Ho, Takigabora, Yanagase, Teramura, Kurouchi, Taie and Nonaka. Xenoxylon latiporosum
and other Itoshiro type plant fossils are also contained in some localities. The thickness
varies from 150 to 200 meters.

Some geologists maintain that the Tetori Series is Upper Jurassic in age, on the basis of
ammonite fossils in the Kuzuryu Group. On the other hand, S. OisH1 (1931 & 1940) pointed
out that Tetori fossil flora belongs to the Onychiopsis Series and is affined to the flora of the
Naktong Series and Shiragi Series, south Korea, and the Toyonishi Group of the western
Chugoku district, Japan. In the past, the non-marine shell fossils were assigned to Jurassic,
but it has become known lately that the fossils are closely related to those in the Yoshimo
Formation of the Toyonishi Group, and that Nakamuranaia, Nippononaia, Plicatounio etc. are
common with the Lower Cretaceous Naktong-Shirage Series, South Korea, and the Wakino
Subgroup (Kwanmon group) of the western Chugoku and the northern Kyushu (Ota, 1960).
The non-marine shell fossils were previously thought to occur beneath the ammonite-bearing
bed in the Kuzuryu Group, but in fact they occur only in the lower half of the Itoshiro Group.
Thus, the Furukawa Formation is considered to be composed chiefly of Early Paleocretaceous
(Kochian) beds, although it cannot be concluded that Tithonian does not occur.

B) Inagoe Formation

Lithologically the lower part of this formation resembles the Minamimatadani Conglom-
erate Member in the northeastern adjacent quadrangle area and the upper part is similar to
the Wasabu Alternation Member. Therefore, this formation is considered to be equivalent
to the Atotsugawa Formation in the Higashimozumi quadrangle. This formation yields
Ostrea sp. and Gryphasa (?) sp., and some plant fossils. It is exposed only in the synclinal part
of the western half of this area and is, roughly speaking, separated into the lower and the
upper main part. The lower part is composed of conglomerate and sandstone with shale,
and the upper main part alternation of sandstone and shale.

The Asuwa Group separated from the Tetori Supergroup is thought to belong to the
Neocretaceous system (probably the Urakawan stage) on account of the Asuwa flora and the
socalled “Omichidani flora” in the upper reaches of the Kuzuryu River. If the age of the
Myogadani Formation in the upper reaches of the Tetori River could be assigned to latest
Paleocretaceous (late Miyakoan) or Early Neocretaceous (Gyliakian) as suggested by the
occurrences of Sequoia sp., then that of the Inagoe Formation would be Middle to Upper
Paleocretaceous (Aritan to Miyakoan).

KAGUE FORMATION

It crops out at a small exposure in Kague, Kokufu Town, the southeastern part of this
area. The formation is composed of conglomerate, tuffaceous sandstone, shale and coaly
shales. The thickness is about 10 meters.

NOHI RHYOLITE

The Nohi Rhyolite extends in a NW-SE direction from the northern margin of the Ryoke
Belt to the Hida Belt, passing through the Mino Belt, in Central Japan. The length of elonga-
tion is about 130 km, with a maximum width 50 km.

Nohi Rhyolite distributed in this area is the northern part of the whole mass. Its northern
margin is bounded on the Tetori Supergroup by fault to the west of Furukawa Town. Its
eastern margin is also bounded on the Hida Belt by fault.

The Nohi Rhyolite consists mainly of rhyolite or rhyodacite welded tuff and contains a
small amount of non welded tuff. In general, it abounds in phenocrysts which amount up
to a maximum of 40% of the whole rock. The principal phenocrysts are quartz, oligoclase-
andeisne, potassium feldspar, biotite, hornblende, monoclinic pyroxene, and orthorhombic
pyroxene. In many cases, almost of the ferromagnesian minerals are altered to chlorite and
clay minerals. Generally, the glass in the matrix is partly devitrified to produce quartz.



ODORIGAWA RHYOLITES

Odorigawa Rhyolites is distributed along the upper stream of the Odorigawa River in
southwestern corner of this quadrangle area. It is composed of rhyolite lava and tuff-breccia.
The lava has a distinct flow structure that trends N30°W, with a dip NW20-30°. The boun-
dary between the Odorigawa Rhyolites and the Nohi Rhyolite is demarcated by faults of
two different trends, NW-SE and NE-SW, intersecting with each other at nearly right angle.

The rock is a pale brownish grey lava showing nonporphyritic texture. The spherulites
which are composed of quartz and alkali-feldspar occur in many parts of this lava, usually
1-2 cm in diameter.

OAMEMIYAMA VOLCANIC ROCKS

The main part of the Oamemiyama Volcanic Rocks is distributed in the Funatsu quadr-
angle area. It is composed of rhyolite-thyodacite welded tuff, lava, tuff-breccia and conglom-
erate. The thickness of the Oamemiyama Volcanic Rocks is about 300 m. The Volcanic
Rocks cover the Funatsu Granitic Rocks and the Tetori Supergroup. The conglomerate
is found at the base of the Oamemiyama Volcanic Rocks and contains pebbles derived from
the Funatsu Granitic Rocks and the Tetori Supergroup. These pebbles are mostly subround
in shape, ranging from several to 10 cm in diameter. The matrix is composed of arkose sand
and felsic ash.

The rhyolite-rhyodacite welded tuff is dark grey or pale grey when fresh. The welded
texture is usually distinct. The principal phenocrysts are quartz, oligoclase-andesine, potassium
feldspar and biotite. The welded tuff near the Anpozan area contains sanidine phenocrysts.

Around the Osaka Pass, ovoidal chalcedony and spherulite occur abundantly in the
rhyolite. Each nodule of the chalcedony is 3-10 cm in diameter.

GRANITE PORPHYRY

Granite porphyry occurs as dykes near the boundary between the Tetori Supergroup
and the Nohi Rhyolite. The rock is pale grey and porphyritic in texture. It contains large
phenocrysts of a potassium feldspar, plagioclases, quartz and biotite. Groundmass is composed
of microcrystalline aggregates of felsic minerals.

DIORITE PORPHYRITE

In the southeastern part of Yanagase, the diorite porphyrite occurs as a dyke, and is
intruded into the Tetori Supergroup. The rock is grey in color. Its phenocrysts are plagioclase,
biotite and clinopyroxene. Groundmass is mainly composed of plagioclase and a small amount
of quartz and potassium feldspar.

FELSITE

Felsite dykes, several meters in width, are intruded into the Funatsu Granite and the
Nohi Rhyolite. They are possibly members of the late Cretaceous~ Paleogene Tertiary felsic
volcanic rocks. They are mostly decomposed to clay.

YOUNGER DYKES

A lot of younger dykes of probably Miocene age is intruded into the Hida Metamorphic
Rocks, the Funatsu Granitic Rocks and the Nohi Rhyolite. They are hornblende andesite,
augite andesite, augite-hypersthene andesite, olivine andesite, and rarely basalt. They have
distinct independent joints not common to the wall and are free from any regional meta-
morphism.

NARATOGE FORMATION
Dacite~rhyolite formation covers the top of some mountains in the Hida Metamorphic
Belt. It is considered to be lava and its phenocrysts are commonly hypersthene, plagioclase,



apatite and iron ore. Besides, rarely augite, olivine, hornblende or biotite are contained. A
thin conglomeratic bed is found at the base of the formation.
It is supposed to be of Miocene age.

QUATE RNARY

A number of small Pleistocene deposits containing gravel, sand and clay is exposed along
the Miyagawa River and some other rivers and their tributaries, and also on gentle slopes
of hilly areas especially in the southern half of the quadrangle area. They are deposits of fan,
terrace, talus and lake.

Recent deposits are exposed along flowing rivers, especially in the Furukawa Basin.

ACTIVE FAULT

An important fault, more than 60 km long in the Hida Mountains, intersects the quad-
rangle area in ENE-WSW direction, along some parts of the Miyagawa River and the Odori-
gawa River. It is called Atotsugawa Fault and its movement is right-lateral and its northwest

side is relatively upheaved.

APPLIED GEOLOGY

In this quadrangle area, there is several kinds of metallic and non-metallic ore deposits,
that is, magnetite, manganese ore, graphite, potter's clay and silica.

At present, a graphite mine and several potter's clay mines are working.

Graphite is taken from some aluminous formations of the Hida Metamorphic Rocks,
mainly from the Amo Formation. Potter's clay is taken from felsite dykes and some clayey
seams of the Nohi Rhyolite.
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