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WiAZ (Doline) %54 H¥FAET %o HHCILH DBy SAHFTIISEITTFAEL, ER10~2035 A7 TER
SHGDRPROMFLBR L Z L W TE S, (plate-1)
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ARKETEERORINC B\ CPIRBER OB RMWA L L THR L D LEE IR SRS
AL L Ie e DI RIK BB B EE O ERMNFEL TV 5o L LTI b OHRERLTORE
(BB HEROKH» S FERD FEOE) R\ T, EREED EA% 2 C HEMERER
Contact-metamarphism %%, T\ %, L7 LTEALCERIAKE—EZS—EHESGEE (Hor
nblende biotite-Grano-diorlte) T %ML DOHRIALYNIEEZR (Biotite) F,1 = (Zircon) A
(sphene) A (Quarty) ®RA (albite) FEFA (Orthoclase) DFEERF(L (sericitization) # 3
o TWAHDRW apatite H X Dig o Thbo LALTINLDOERN EEOHEEDKBHCEAL
THEMBEHY 52 T\ b, TORDIAIKEDREMIEREOARIKE L o) HRIFHAL & o T
Bo BHEMMDORE XL T ~8mm BED LD B L, F Bl S L DIX0.5nnf@BED D 3%
b, MLTohbOEREERRFIIL, step RCBEIL T2 b0 F b AR (Bending) LTWw3%
CEEMBERTAELDThH D, EMFEDOERIRICET L%, Vv 7 2 A (Horufels) &7c., T
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(&) High-Grade type (FEEZEHZY)
0-3-Diopside-Zircon-apatite-biatite-quartz-hornfels
EEA—F NV a v —BKA—BEF—RAE—F LV T 2 LR
0-11-Diopsidl-hornblende-hematite-quarrz-hornfels
BEREA—ARA—FRE—AE—F LV 7 2L R
0-12 Diopside-hematite-hornfels
EEA—ARA—FRHKL—rr v 7 2 R
0-13 Diopside-hornblende-biotite-albite-quartz-hornfels
EEA—ANE—REER—EREA—AE—HRL Y 7 2 LR
0-16 Grossularite-hornblende-biotite-zircon-hematite-fels
K ERR—ARAE—BE—F L2y —kLv 7 2 LR
®) Low grade type ({EEEZETY)
O-5 Biotite-Muscovite-hematite-quartg-hornfels
BEF—RBEF—FURE—RAE—rL Yy 7 2L R
0-6 Hornblende-biotite-quartz-hornfels
AR —RER—FE— LY 7 L2
0-9 Hornblende-magnetlte-sphene-zircon-hornfels
AR —BERF—IBA—Frav—hr vy T 2 LR
0-16 Hornblende-Blotite-magnetiTe-aatlte-sphene-Calcite-hornfels
AR —R SRS — B E—IBA—FBA— Ly 7 2 L A
ERRJITHC LA HAES,
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UKL ¥ CiROCrack 3L fissue kD5 = & AHEA R X T #H F TOBREIEIFEEIC30m L
Rz ROV 20~30m DF & D fissue BFEET D Z &AL D, MLLTZ D fissuse O TFERIL
HAMZ L DRI D LI LR E L, BEAHEEL TV 2L A RONENREIBETENRL T
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Nl e b,

§89.A Stalactite %A% Stalagmite [ DT

AKF PN R fERIC X o TI& & 5 /KA dropsuone D7 % 4 D3 4EF, A stalactite »
F%5 stalagmite Th 523 2 WA EMICEET % L SIX LM E S i & DO VFEAET 5,
S I NB ORI ZDO ST DN THEL T,

(A &9 fistalactite (#) Group

SO AKEA TR TREONLEHAITIROME L DNE 5,

(i) aZi%i® 0RO Normal type-Stalctite
L IE# 7 drip stone MSIA THF OB EIIIIITIAE L, HoHNTII/ LS b, FOREE
AR ERIRIC TS L TR Zonol structure #2453 D Th b, (FBANR3-a b~8)
FENI—HCB O Th b £ LTEDEIGT/NILEYE LEFfREE JTOI) »nES5h 5,

(ii) PRIBEFLLSEA A (monocrytallnie stactite)

| TR ROEER L HAKRIC L CTH> X OHAEMICILL S S [E Mouuntain leather B D $ D% #d
BOFMCERLTS S, ZOBADERIEL UEFREL, Ho%wE TRARTH » TR

R—DBERIA R LT\ 5, (BB6XAR1)

(iii) y-FoStalactite
ZOOEAAVRACRE LIS D2, BFICRTHALT—2o0/& L LTRELILEIDTHS
(B6 XK 4)

(iv) B-ZY Stolactite
BNt —on Stolactite & LTI dDTH BN, TOERROBFICHRT, £< OFF
2B CaCOs @ Solian DHLIGIZ X o T, HHDEAAVEEL TS DThbo ZDHARE
FEERENC R RERSTE R S N CEIUA R E LY WD (BT 8 iR)

(v) 0-%Y

ZHUEAL b AER—5M X b Solation DHEIG AT HBA LD Do
(a) EEFR—HAFR (Telescope-stoatite)
(b) #HiHeA—5EIL AR (Wa lout-Stolactite)
(c) Hik—$A A (Comb-structure-Stolactite)
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A% (Sralgamite)

Zhir fissure DXIFX h K S hic Stalactire O FygX b F L
TIRENICLDT, TORKIE, RDX > ThHb,

1 o—8
(2 —1Y

(3) -1y

Z huzfissure
DAEBE Iz
CaCOs o
SolutioniFRERic Rtz ol £F
X 0EFLCRBE (WalD) KL THRENRE DT, B - TEKCHE LTV B, £0O
REZR2~5nKDLDTHHOEEHE LTHEBR AL TV 5,

A# (Column)

i Stalactite & Stalagmite (RS E LD TH LT, TOBRIE«HD, MLTED
REDOHBRFZTOWMEELEY b ROBKCRKB LTEiHT %,

YA COBPKTUL T ODOESNES LU b i 7t - T\ 5%,

BRI (B8R 2)

ZHTER, ThbbHEAAC L DHET/IEXYDPEL TV 530055, ZHULIEEERC <
7z Solution i2 % » CHERIOMIC K Ehi- 3D THAS 5o

ERARREH

¥AH Semi-Column

THUT BB —EEM L TR IR TV 5 O TROBLEINRZ DR S,

itk A Knobbly shaped semi column.

RIK ¥ A Ring-shcped semi column.

=H H®MA Csescent moon-dish.

AU MR EMAHEIC CaCOs; D Solution 2 iz E i DT —2D AL
4 Calcareous sintes Tih 5o =H HgDO#®L dish Xk pocket VLI N D LD ThHhBo *
DKREXZNE10~0nDEX L, BE10enAND S DTh B, ZHut CaCOs LM Uiz HTFK A
Crack OEBEHNCHEIL 12D Th H 5 HHAC S8, L2 I B A £ - 2B I Tt G R
BrE LA zo k5 n=0 A ROMKOEEHMAVR ENI D THA S o
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ZDOAKELFOHKDOH & LTROZ>OREMA: (stage) g Xh b,

(a) WERENC L - TRIK Gz Fissure (ZM%8) % 73 6i@nR i,

(b) Zh rBi#L T Granitie socks ({EfY¥E0) M EA LTHERAIKEC Contact-metamorphism
(BEMBEER) ofix it Lice FOEAORKYIICE TIZ Post permian (% 24 Pre-
tertiary CTRO HERD, L5 THEAL I,

(¢) K (Vadose-Water) »'@i# LT Cavern ik L, TOL#MfER & LT, MALACTH
BHRIK SN b DTh D, MLT, =hbDE7DHRIERIAT 1 BRRIZ e & Wi hrh i
B, YR ORMYEB LR iED DS LRI DL 2 TH A0, LS HIC
BEN i JERC BB THh Do

BB EDIRFF

FILRHRADE—HEGH, LIHMORES» S5 88 b5 50 (FRELT) FiiE 5 05w
Ao#AEKE L, MAxOREBTE L0 TH b,

ML GINOBROBREYBHEL T I,

RIKEIKREAHHBEA (CaCOs) »bHRTL S, i3, AfMmE LT Dolomite (Mg. Ca)
(CO3)2 MRRBILL TV B, ML THLBKCRTL, FHEAE NEBRTHD, L, TED
Corbonic acibHz((CO3) 2 & ic3g/icid, (b Lr aiciThnd, LA LT ZORER
3, REEF ALIKEDHRIC L - THEENRILLD T, ThIEHOBRKCEEN TV 5%, LNLT
Carbunic acid (X HBANCIER L CEREE A1~ v & Ca(HCO3): DI EOMEY BikT %5, Wi
LThLd ZhBELREIA AL X, FRTCESALTHBHIOGERIRS D TH %,
iMLTHBEAD Process (1) (3kd & 5 7B S 2 bR TWw5,

FHRAOK AL Cazt L (COs)2don (£ #v) Wb INCBEALKTC LI O>TERIIL TV
A% Ziux Nacl OMTFic X CEEILTVv5%, 72 Nacl ofgT-% Caz* 12 Na*t #» L
(CO3)27 i3 ClI” #@HLL TV 5, (COs)2™ A A Vv B3ERI L —~TD—DT o T—2D RFET=
DOEEFEL TR A L L THEL TV %o £ LTHRFICHLT 5o M L TEALER ULEMRER
(COs)2~ 7 —F iz H* 1 A v Bl LI L T b D ThH B, THLURCLO LDFEE X
D30LHEDHEHL D, FLTHA A i3 (COs)2~ DOFF-D—2o% HhEM->TLE o
ML THEY DT OOMFULIRFEDIFRT- LI RER S A 2 LTRET 2,

Cazt 414y (AAvwan, 4A4+y) BTOOEDEKERA A+ (HCO3)™ LA LT X0 @WEh
CERBR ALY a7 525, TR LOILFERISILROEHCHBT 5 2 L AHk 5,

(1) P. H. KUENEN : Realms of water (1955) P. 212-216



2H;0+2C0:22H: COs

2H, CO3=2H*+2HCO33)~

2H*+2(HCOs3)™+ H# A (Calcite) 2H.O+ CO; + Ca2*+2(HCOs)"~

DX 5 etERiC & - T Fracture X 3WiEI\C X 2WRHEOHANEMRL EONICTHA I 2%, i
—ECIHRAL LCEERLIBD D, MLTIDX 51T LT—BRBE bR FRADRKR ZHHE
ARSI Y o TR I NI A BRI Z LA, ffli s EERk B RCRER S hiehil, 5
REHfEM*R D,

(a) $&3L% (Tube-stalctite) @4 KRB

BAARRCE —ORREROMTFEROREC OV TXBRC KB : (1) ATHITHAAL T
HDTENREBIAT 5,

A ALK L O RME ORI RKERAIK OBWRIENCHEIZ L TV 3B/ RFo BB KAE
ED, Bl R LCHTT 5 L2 oRENEYNECOT, TORTIFBECHREI LYY 4D
WEREY, SAROKENHEE Do

$ 3 ™ FOWBIIRANIKEOED B kD BENZ e b, TANRSGLLERET S

' EBEROMT Do SIS DK BEBRCEH LRI L ), 22yl
5IKEOEEIHEE 2T K ABEROARIZT O K E X icHfRe bh, H2oKED
#h EFZERBD S DIZZE - TL b0 T L TZ DD RERAIK O ILHRT K 0 BE
DT DOHRED Z 2185,

ML CHERKOEERO TMICOAERFINLIEC 5 L, ZOKBEERD

o, BARATIRE - TR D Z 2T h, KBOEX & FORERN &
PEEEROBRICIL - T, KHBEDEBI—-ERED LD L L5, KEFDOERE
EER ERS S ThH B, ERCR TR hic— L, BEET 2 RIRER
W R THEREINICL O, ARL S, BONBOERIT6 A RL, ik

. ZTORIT 0¥ ULETSH 5o
r ML T2 DEAEIRL A—DRMCRT, HENE MR CTH—0%

EERRE LD LR I N D, JWEED = YRR TR CILE THEEE10
~3OM ORI EI LN T 523, FAKWMCRTIZ A X b HhB-H5 e, %
TIEERE DKBEERDONIES b H D0 LELIDX L, AEILZD
#T o Period 2L, HOR—DRETH X ) THb, Allison i Lh
3, EREALAORERBEILBRUHRDOESTKB O THEE (2 BRL., 2
KOWEM X B FHEO/NEWEE, T inbh LK RO BRaC SR R
w CRTIRERENKE Iebho Tbbidi FHEE 1, 3#~805 0#iE T
FORETEA0.1I~1.44%Th b, BHENKTHREBETH S L ENEBICEERTTE S X ITS,

(d) B#¥R#E3 A" (Monocrystalline sarlactite) (356 Xk, Fig-1)

ZOBAATIENE LD 0T, MHEFRAEOLL A—DRECRT—DFENRER IR DT
hHho EXM19Y, ER2YEETKEI®O»H CHOBMRDERI B 25, EEH L Fh % TRA L
R—DAXThHdo FLTEDFMIIAKA—FROER (1011) BRLND, REAERERE LT
RELBIRAOREEE, TbblfREREIARKEROMFC LA %,

fto T, Tl ZBREOBEASNABCRI NI L LTHERELADORBREIC OV T FESEESLLT
DREREIEBED Lateral growth 120\ T HITPEERA 2 fod D &7y, MRE CEHK O
LWHREARET 20K L B b & OEWRCRTEREDOBIAMERE L TED ¥ ¥ BRI KE

1 (1) BRKERARR : BHGHEEENo. 6 P11 (AEBE 7 4F)
1(2) REREE : ALVEE L) BB = v BERELRIC O\ T S MES 3 6 5555 P58
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L7cZ ORFHIBD T L LW DT, TOMRBREORUOBBIL LA RTIDThHD, (AIKER
5 E)

(c) WBRO@EHRORE
FoHLWHBROEE BT, &<MRAMOFRERC LicanRt+ 5841l 2h% epitaxy &
FRL T\ %6 LT ZD epitaxy DR, SEARI=ERM ST 52 LR S,

(i) BRotGx2E+T5EAATHD Concentric 1z L1z 3 D

(ii) FROEKRELYHE T HEAA CTERKOF L LT Concentic IZFZE Lz D

(i) BZPRODOEREKESNLRET 5 L ABRC, SEREOEMCREFEOFRRNTEET S
DIZFN SFRERDORBICHE » T, TOOERENRBICERY L TABCA TN TL ¥ 5 BAaCHER
ENb, ZOBANTIHERETHL VM ELLIEREOREHE TaETWBZ b, UO0R
o ICHERRD LN, MUKEDILE - THREXHUTHLELYRAL TV EDELR S, ThIZZDOHK
SN DRI DD R s o IALEANTERIC Y - THRAINICZ L E2E®RTAL0T, COFELROK
B o stage ZMHXBDO SR TH - o2 E2MEE I 5,

(1) WEREBFIREILHET L RET 20 EO/NBEC A Lic Bifsgao Lateral growth
X o TREEWTBATHALEINS, Z0FAH0X b Concentric DOEF|Z /o3 Fpik %2 ;RL
Periodic growth # L/cZ & 2%,

BRAEAR

FAREHIRTREATEACEL 50L TR, WHABOER: LTHShics L3, BRK
R X ORALINICATE b BT X - TN Th bo EFRHRABIEAAGEZER L LT
SN LIXEEHMOERO M, BLAMNIMAR, TWBZ LI L - THELTH D, EMHK
B, WEAZII

BRHR, FEXY ES, BAR, BELARE, BEE, FNLE T b5,
¥ fo AEHIEKITIL,

RE, FRE e, En, TEER Wk AIRIESE, 28%, FRE, REL L0, EALAKHR
HBEED PInh 5 2 L N T 5, EBERORRHM LR ) FEOLFCEARNSML TV 50
b ZORDEH,, FETRECHANRKS S5, (5

@ ZJWEFZH EABEEMLY O L THRAEEOBSR : EARROZY (1957) P-68



(W) 5 F 7 #

1. #EEECTOREA

BRFN24FE 8 H25H, HNENSHRIIAEEOSAREE, WA, EREBO3ILC I VERAINh, 49
Bz, HEERBEBOSIEMERNLRL, EilH RER, AMEIUEXRESDSEE 7L — 7 OREINTH
n, BI4AEIH [ERILZ v | L L TEERENE S NI,

M7 F11 8 BAEAREBRAEIRO LI L Y BT REL N, REMFEFOIDIZ, HRROL - X
SERED D - T —FAILEHE R, SHENARELZRINCT D5 LIRAENHEIN, 84128,
RESBANRE Lo THRELREL, CHEOARLE T M8 FI12H11 IR ERBOT25 % b
o TRIFICEE, 12HI8AMETRERCEBERERF1 5L LTURIEEINT,

R’ & & #

HAERERA A FHEAFINE T

EHME2HTL 1 26.79%
7] WA R R 5 A0
EAH61HIE/ 1 11.023%

LI AN, 9FEZARWICY, Bl 2 v tHREHE, BRNEBEHROIYEEEEIY B L
RTICHBBE® 1T - oo SHICH L TRAFHEAPL, FEESZHHUL T, BE2 X 2500
AN o 120%, BRI Q4E12H 28 H RAGEE&ME LT, IBELFET T, BFBEFHY 5 » 1o

ThX b BMIE1HIGANE R » TRAFHABEEL, FEEo LEEERE T, HHEHR
FEBFLCEMIN TV 54, FHE LA, BHERTLLROEBEEIEHERE LD, HEEEEY
DEEM &I, $AREE, BERLOEMNIL L TRELDOND S,

2. RALEYEE

FEFN 9 4E12H28H EHR&ERFII2E _

At £ BERHANEEENAFESFUET VRN XFREIF25I

feEtE EAEHk  SZRIB8RT 1 2 W15k

# B

EREAKE2 VRV ABRILV A VEH SR FHEA L RRRIN /7 KB 1L FY) R 7@V TR/ F
=R T FURIKRE T A TRBIEY 2=/ 5 Y, AR ~GH/EAI=HO X2 v AN=A
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