550. 85(084. 32) (521.81/.83) [1: 50,000](083)

5 &4y o 1 E X b R E

(] 1LI—%7 31 5°)

mpEEEEE I\ OE Al

U )

&7 36 4F



fir B X

( ) 2 1:500,000 BUME-5




. Hi JBG et 1
1. b T PP PRI 4
Pl BEEIL  coeeveeeemm e 4
1. 2 ZERRTEAETE  vvevveeerereeee oot 7
. 3 SNAEADIEIN A (HEFUSREE) «rrrrrrrrrrrrmm e 8
1. 4 FAEFRACILIEEEE  vrevereermn e 9
. 4. 1 2R L ORI IR B A oo 11
I 4. 2 WiRCE - A0S T LOMRPEIILIE R oo 13
. 4. 3 FEEASHEA Tk L BURIRARELL  oveeeeneii e 13
1. 5 TR A SR oo e oo e 14
1. 5. 1 A5 IR ALY oo 15
1. 5. 1. 1 BEHESE A~ DIREaE oo 16

1. 5. 1. 2 BHEIE oo 17

1. 5. 1. 3 R BRI E R P ~TE R 17

1. 5. 1. 4 SUEBBESEEH «oocvvverenem 19

1. 5. 2 5 2HIE AZEHH  vorerrerr e 22
1. 5. 2. 1 FURIAG POAT R R GRS - eveerrrrrree e e 22

. 5. 2. 2 HUBIFPIAT B IR REE RS vvveerreeeeeeesmemmiieiiee e 24

1. 5. 2. 3 HURI~ IR R R L RS < oeeeeeeeemmmmmmmmi e 25

II. 5. 2. 4 fDIGEABEIREIEREIE A e 27

11, 5. 3 5 3HADE ARG oo 28
1. 5. 3. 1 HUKEEL I REIE A oo eeeeeeee e 28

1. 5. 3. 2 77 T4 FERERERA e 29

Il 5. 4 ENE~PERESE (GEIIR) -orrvrrrrmrrrmm e 30
[1. B JITAS 3R weeeeeeeeeee 31

1. 6. 1 }\ﬂ%lﬂ-’%% ................................................................................. 31



1. 6. 2 ﬁ&é}j_\;ﬁﬁ%%i’ﬂ ..................................................................... 36

I1. 6. 3 ’%J(Aﬁ:ﬂ(?zﬁ%i’ﬁ ........................................................................ 37

1. 6. 4 E'jé{ﬂ'zzu_l%/}:ﬁ ........................................................................ 38

I1. 6. 5 E*ﬁﬂﬂﬁ%ﬁ(ﬁ% ........................................................................... 39

1. 7 %m;’é ............................................................................................. 40
1. }‘_E;)EH i&g ................................................................................................ 41
1. 1 é}%f}i% .......................................................................................... 42
1. 2 }Fﬁ@]ﬁbﬁ ....................................................................................... 47
11. 3 DEIE ;fl< ............................................................................................. 48
T R e 48



1 : 50,000 Hu'E [X i
ot 2 i (BN 35 46-4)

e

(k1 LI—%5 31 5)

AXE OB AT ITEMILEE R X OS24EE ICE i S, iEHKITHN80H
Thoto, RAEE, FILER - KRWEHEFICE G0 THE] KiEHg, B
FOKHBEHEFIZLDES O TGAR] gk OF A& &1 L TiTebii,
FEICEE L T, IR E M N IR R - R RO A AR - I
SRET - B A S AR - R HUR SRR - R LR AT S - R b R AR -
FEEAESG L2 DTN G2 iz, £ FBEALLBIE, EFRA
ROBEERERZ W2 E, & ICARSEKIT U S AR O &M 5 O
BEE, AEORRICETHEIARTH- T2, NEMEF OGO 8 EIX
R R EF RIS L o7, el ARRIEFHAO —HITIE, B HEEOZIEH
HORE A L7z,

AHER XL EICKT S TERERE] L, HBEFHAFH171/50,000HJE
B OTHEE) odbofg 287, Mk, 3 CIlc1/75,000 U XME A )
DO E LTHlA - RS2, AW /RIS R > Tn 5,

I b Vi

IR I il R E G R RS ALE L, SR - BRI E 2o TV D, 1
BEOW 2RI B2/ L 51T, oML, NE-SW HRICH#EAR 2RI, Z0
AN T DR (AL BL OB % FLT 20N L - TR S D,

ARG, BEREE P A R LS &, AR RTE RS A OB LE UL
BICA U T, ERMAIC L DEVER A Z o B A AN, WG, HEL
(1,118m) « #HK11 (1,021m) « ATl (1,030m) 72 & O ILAEAE TS, Zh
DO LEEIZILE E 1,000 ~ 1,100m O @GR, NEROm (B 2 )
DA IZFEEN TN D, ZOENMNHIEE FICESE kv LIS OHERI A 200



B0 S o He G R

Hiilinss SN s

%2 X o b)) 2w K

LIANLRDE, REWRZH? Bhro Tz ko, FRLME, ©Bk+5mE
800m LA F OARNLHERHOIEAL £ 0 & LART (38 & < gtk LAn) (S EHEM % 5
i, OB < T L TRAEEE Bk mRICE RSt 0B bR
%o

BTG 5 OARALHET R (SR O —HBds L ORI 1F, KESEREIEIC
Ko THERR S 4L, @ EE 500 ~ 600m O/hEIRIE AR L TWD, 2D H 5, JLih (=7
) 1k, AARHEC RS TRHET 2 NS L - TRL < HI B A, W8 O REE,
PrENTFRAER (FMSHET) 2RV TiE, & A ERLARY, FIE— EEAMT T,
W ORNE LR AAE <, WIBR & M & o LT 400m WAMZET 5, 2ok



VEERD, A - TAE - FEPESFATE T, I OBRHTAEICHE KL, W ool E
BT 27, ZhaB 82 LRl FEREIGET S, 203 LI BRI TIEERL
A ZENSHI LGN TWD, ZHICK LT, FEES (PFk) <k, W)ilo F2IE- A
Die, BRLICABND K51, SRsRLEmBEOMARNLW)INCH->T, o

TR i 500m WAL OARALHEER A Rl (1,118m) B : #4210 (1,020m)  C : ofndd I AT %
B L AL 7 & BB OB AR I (B R EIR O 2) &S
FEEBNIES EELTWDH, LOLEGIC T Lo TiJINE A L C RIS 72
D, WHENZTANZLL 225, FRJINIKEBROEE S THEINE S L, 13205

OO L ATA ST TR L <

FRH R T OIRALER S (EFEA) b, RENMERSEBIC L > TR SN D
2B, WHOLOL R, & 700 ~ 800m O/NMERFE 27~ L TWD, & I ABIFE—
BURBIE, & 720m WA O/NERE 2 & <ML, ZAUZih-> THRAEICHE < A
TR (fERTHE T 2) DHERIL TV d (IR 2 21) . AEIREHER X oAb 5 <
X, MR (b ~fo TREICEE Y, BT T E 900m N4k) &8 -

T OBEBTIET KA R < oA L, BREER CII i EE 1,000m PO O ELERERE R >
@ﬁn%%ﬁfao_@ﬁ AL T~ R ICEE A L, TEIEHEr ) X PN
mmf12Mm® um Wi s, MEBICIE, BHESE SRS D =

(1,035m) X, PAMRKIEENORHASNDEE (1,058m) 72 £, Z O
IR RICE AT D, ZOMBERET 5 &4 L, £ Lt cEER Ea
WALT, FRFRMEI 72 SNTIR VIR A S E S A, R CIEKEBIC TR AL < e
0, EFE—TFEFRB IO AR E 2RI 2B L, S 5 ISR A 13 7
NCHRANEROM G TiE, B 24 A TRRT 2 FH)I R RBEOME S 5T
FHJNTRDE D) &AW L3 &, 7 U < [ L i3 TP g 1 <,



A Z[El (1,230m) B g C : e — EUS R Ol
B-C M]3 AT o> 534 il . A-C [H1 3 ] 22 | LS HeIC
J:of’f%bkéﬂé%% H

X 2 NJRIRATIE» & T % fte

PrENREH HIN O LR AF R L X O ISt 3 2 A s 2 T4 LT
TN AEAICIE, LIELIE, NW-SE~NNW-SSE FHDIF S MUK DA K
ENTVD, L, EREEOLSERTIHBEARD S HO—> (flo—213Em
NE-SW, SMEAD [IE SN L, Ei2 U FATRIESR (BEEEIROEA - 8k
{BPER - IRSRIER 72 & & B BARDNEVY) bW onBlEan s, £z, MTHE)I LR,
FHE— NBIRE O AT, E-W FFHZEAIRIZHK 8km &0 S W TV DAY, Tt
E-W Ef TIE SENLOWIEIZ L > TAE U E-EOEY (R B 2o p ARk s
B, NIRRT 2L RAEED) IS, ZEANERAE 5 1T THo bz b D TH
59,

1. Hh =

M. 1 # &

AR E, EE LT, hAEREASE (Wb D AEREREE) L, TOW
W=7 - XU F s PRI 2 PAERKIEEE L ol an 5, fERETPIC
1%, ZEERCAERE B X SRV T 2 L AD/NEERBHES TN D, Hilko
ETER VL, BB ADOANBIREL L OCKIZEEN AL 2 RESICHE L, £
BAfRIZ DT - TRAERE - TV D,

b O BILR AR L TH 1RITR T,



w R oI 1 ] x 3 #
m | ® AR - - A
A
g | ® | mun
PIEELY 00
4 x !; ARSI K FG AT R\~ R
" " BARGRME LR
w ik ]
Y oy F
® N-ﬁ;'m :I
(AT I e )
R pE
B B~
» WO MEMEME L
WO BT E FEM~
0 % lemss
. | mum: sms - 5 xREsny
. T
% PV AL ALA AL AL A
N EREWY - FRELY -
IR Kb e - SHAUBIA L
"% ﬂ_/\.‘—\,v-\n./vrfr\ru\
B AZETEM L
CRNEMPIMS )
"v\-ﬂfv\/‘v~/v\ﬂ4'~l—-
& & f EZBRRE N

(RA 7720 R4L)

o AT AR 7 L & RS 1 SEAC AL AR A 1019022)24020089)4042) 13 i < g
CPEERT L LTHLATWD, ZHUE, KRR BIRERICS o & b EEEIS A
L, TOWFWNER Y O PNIKEACEE, AAERTD Oy slEtEs, mes
LiEh s, “HEEE” 1XE ORI THEAL 2520 L, 1A R LA o~ TR AT
(L ORBIRERRIONC & 2 “INRAERART), o 1HITRBHE - i (1B 2 ~C 2%
BT D (RIC < “BERARKT) . ARBMIEEE, 3~TZ oS KIC



EEN, HBROF I IE R A 39 (—EIEE A AR A E ) MK i LT,
F 5 DIRFAERIE R & D& ~72T T\ 5,

ARHUE O AR AIEENT, BHIC, R - ARZILE - RACES L OOk
B A O TIAE > TV D, TR B KIEEEORROET - iz on T, &
HIAN TIZIZE L EHIBPIC LBRWTY, Lo, ZomMGFILELHIEL, 1/75,000
Mtt) HVEBE D 230 T, WA (B - “EEERIRE” L) L&
T, B - REEPCE 7R ED D IR DR & EBHATHE R, hoERSEEICH
DD ZERAMBNTND, AHITY, Zh o kEEIE, LREREXICBT S
FHALF G OEANZ 5T TR S, SEETiEEFE LI ALy 7= 2L
TWa, LanL, AFEPITE, HEEATICHEA - B Lz Bbh 2 TEMES A
DHBENZEICEEND ZERHY, KITEH ORI TITEMAEEHOIEE N H - 7=
L EWEo TV D, IO D RAEREO 3T, AP NRE R B R
LCWd (RINAEREPIREE ) o

AR B, AHURTIIRAI L C3MIC T oD, & LHIE, BEFEE -
RPEE - {ERBEE 72 E B 72 2 —HOEAE T, WEH/NS AR E LTELICHFR
BILOENLEICEET S, BZHL, TO—MITNGLIRR LT XD PR
BE” 21 S ST 50D CThAH D, HE LT EROS)TE R PIS A B L7z
DT TR, BRSO F D KESY D b DIZOWTE, KIS HEIT s L TH
LR EANBEBRARO NS, oMb DIE, H28, 53 W AR RAEFEIC
Ko THPTCHiME, BAZOT, TR DEEMERIER 5> T\ 5, %2 #IiX
AP0 RERERIGEE 2O RERIEMA IS, —HOEAET, FRBIOE
MBI IS AR ICIEAS 0, 1E S ENE-WSW J7 [l HEONC Rl C SRS sk ic B2 L,
AR50 ClE 15 ~ 20km DR % & > T\ A, 3, E& UL TRERERE )
L2, FREUAL - BARWRERIEIC ML, & 2 WEREEL I NE-SW F R0
EYEMR LEOBTERE S > THET S, NMBIRILORE A 29 2 L s, NGRS
RN H D, AHIRTHWIE2HEHEIHE 2 bbEIZbONR, IEIZE
% “HEMERMEGEER 2N Y T 2 & Bbnsn, miE oM iEat ARICE T o

REL) PEAE - AL ISR I R E T S BIM R R B oo TR R (B omia) W®y, Ko
RUZEE O KIEHIE X > THES T BT D, AHIROZ IR, hoicihsfitand o
EFhE, ZORRLBTAERLITIMEEZEZ RS, LL, ZOMISLICRHNEZETLITHA D,



NIV BHY, SHBPENITERR > TWAHDT, WHEa XKl Lz,

Pl 5 7 “PEERET 0N - BRI, AHBIIRWHIRIICD T > TRER -
B WRFALER O b Lck iz, T O®BRE AP HNCE o Tl o 40T
IR TIERE - A 5 1, ZEOKUMELSTRHERESHE L (Wb DIl
fz2 0 v e 2 7HERRIX) . SEUTEEE O, BEUERE B 3XI “Hrgrttan - T ok
HESHD) A TAUCHSE T 5, L L Z ot o HERE 2 3R s T 13 %1397, ST
HAC A 5 T T TRERR O A I AMEALEE T L AXICHERT L, KL OTE
BICOZORNTZ, TS BT KA, AU T b, o
ERIIFEBAE E DEICHEELTVWDD, ZhbKIIEEOEHOB L RERTH
5 TadE - THR) - RS - TRBALE) Mgk & o B AWML R T,
FaE D15 2 FIE B EERIZZ 0,

. 2 ZpE4mE (Pm)

ARRGE,  EAER - BT OB U E IR 0 @ 2K E S 500m X 1,500m
ORFEIZON/NEEE LCTEH L, ZOFECREREED L OBHEIC L > TE,
NTWd, WEEHBET EETHRBEZEEE L, —HICFv— MNOAKESEAD
WE A TS, SORME LTS, PR RRMEE (N75~90 W, 60~90'S) %7
FZENEL, DOTOFHER N LR (ZAERSS ?) BBy 7 =LAl
Lieboriibhd,

RETFAEREAEE (BHICHE 2MOLREE) OBEAE I T, UTICHEETS
DEIMAN T 2V ALY, FE R EEAEATE TERIEEMNR - 77T A MK - 3]
IR L ORI E 9 T B,

EFGEEAKRILUT IR CRHCSR)
££0.05~0.1mm OFEARAE &, WMBAREATEINEZ RTRERZELL, ©

FA MELEZESAR, VEOSYES - BRA - ikl a2at, REROS
BT, X=#FICHEWIERA, Y, Z=s RREHEOCZRBETHY, HiITE

vy =1646=Th 5.

EFAEERRILYT IR (WEER)
Oo.5mmANHNOFARKAREZFEL L, RER -EEHFA -DVEEOVIER - &
B AERR S8,



ERARILYIIILA (AREESRER)

£0.01 ~0.05mm OFARAREEL EMEALEELEL, F¥ U0 - SR E
RO, ZORNLY T oV AO—EICIE, WA E LT HME (L
PEEKERE? "R EL, SBEABLVCLVREROBRENZ2M4L Y, ZOREFD
LY, X=1FLACEA, Y, Z=%B6 T, Bi¥y =1651ETbho,

. 3 RJIFEMMFRIE (Go) (RFRAAFF)

A Z RIS & OIS AHEIC < A L, HAERKIEEBIC BB A
S TW5, REDERIE, PR~HEKL, s @ERET, BRROMER - AT - B
Efp S LR ETL, EICANAIRS Iema 2 2 2 HERF&mE LT
RESHETHZ ENENTRY, RIRTIE, MOWEERE A & BEg & AR
HNZ b Y, AL GRIER, TS RigHEK & O RAHTD) TIRIEE A S%H
RO PIRE RO R 52, 8 F CIEBEM L AL ORKPNIFIRTH D, A
I FET, AFTCHRL, ERAONREE~NRIEEOUEMIIER, b F
SV Ho TRYHERAMERT 52 ENENTR,

AT BN E I 2520, AEE L2y 0kt 1Ak L 72 885% & 85 i A T
W ZOXD WA EWIZ—ED LML 2T, MEIRICES T ZER£L,
F72, B IWIERIE & 0BT CIZZ OREE 5 1T TREIZR > T D, B
UECIE, TERPIRE SO ImICbET 2 MMV LEAREL, Th &3 Y[R Uk
WIRE R OMIRL, ek, EBRAEZR AL (AEULEMOE L SEATZIHS?) 2L - T
FIR S, —HAEEHD LI IZAZDZEnH D,

A& HAMRKIIEE E OBRIL, A CTIHEFRICTHETH Y, FEATH LTI
ATHLIZNEHEBICRET 2 Z L ERETHLIN, O RENSRAICHEAER %2 2
FTNDZE (ZOBPERAOEERREIE, 8160008 3 W BN, LT
BEH B LUMENSHUACH D), O AEDOHMHILDE LI DR, Ak L F—
OAGR BRI SS D A 2 B E RIS () Bofmds2e, © med
7T, AEORDNTE 30em 1E EORZICE IR (GF L < AL LT — REK 4 i
AR BEE, REEZMEERIZED ZATHWDORHRLND, REDERNPLEXD
L, REOMAN - EFER, TREL R LR L KIEOEENICESTZDT
v ng,



EZ8ARABEENKIRE CBERHKI, 11 )

BMIIMEA - ReS@mals - RERBIOLEOARAKNL D, /K
FO(PHEARVLRERER) FESS5~10mm OosERE2 2L, BEMEERR
AV AMAEMRFELL, RS Y =X HEOFLEFHIT ORI AIED AELRAIZ K
ST TVD, ANAITEIS ~10mmofEkz2 L, LIFLIEELEL
THERS - P - ML - TX AR EEZEAEL, 8T, REMIC
Wik~ EREANAICBBL TS, BERESDSIKEEI5mm BT T,
MA EFBEOEEZ 5, EoBEHmoEliz2 7y, RERLANONHEESE
S>TCrry MREZT 22 E DR,

LREIMEA - AR - DV EARENPDLRDL, REAIFEZ0.5~1mm O
TARR~EHRZ R L, REMENSE L, AJER0.5mm WA o koL 2 &
L, #HEahEENEE T, — M TIIRAEEE <2, PIEAXZINLDOHED D
Mz, ~L M atEnE Ly,

%3 WA OB A Ko THMWEEMERIMEMR % 5 F 7280 Tk, AENES
WCFFfG G L TR 0.05 ~0.1mm O A HE B U RABNFARMEE S, 22
EFNPVREFORBAMANALZELHIZIZEL TS,

. 4 HAMRCKILEE (Va)

AAEFL, FLIHBLOE 2 Mo AEFE EEBEICHAER VRN, 2k LTE
IENE-SW SIS Z R L, FEE (REMTD) 2592, AREEREEHO L
— T e N F R E LT REDEEE LTV E BN DN, D% OKECH

K7D, BIEEFSEDL IR0 50070y 71 LTER LTS (B4

MZH),
O© A o7 ey s
@ ANEfthED7T vy s
Q@ HEUPEOTw Y s
@ HFRS - AR 0O SCRBERS T ORI NS I
® Zzofh, FRIME (IR OEREED O/

AEFUT LIS (—HFRRERD) B L ORAKIIRE S Z R L, —5ICiiscs -
FRZ AL L OBRERIRE S 2 E LA, Ee—BICIEEEOAREZTELT 2
BEIR S 2 8 AT D, ARSI CHIASHORE I RH TH 523, Az HJ
PEIIE TR —OFHE B LOHRE (@ o7nmyr) T, BEMEERIIE D N60 ~



[s] o (<) o o ]

o o
(BE@E o °o o o o

@EEE e ° ° o o o

Y' ] | 2 3 4 ghm

HaAM HAERKIIEEO N & T OEY

[°o°]m2m
[ ]mom
Eim

[]Iﬂ]] mwhm} O

[ Jmame iR

(o] 2 emesmas

0T



11

70°E, 60 NW OB Z b > CLIUHHHTIIHA SN TN DORRO b D,
AEET, O oTny 7 oKRBLEOLE, —BRICHEREEOH AT L D Hih A
BIEREZ > ThRL Y 7 2 VARROBERICEL LTS, & ICRIEHEIC OV T,
AORBE kA~ IR AD S O, BREFRLEEA R EOBFHOLDIITFaal— M
IZEDD ZERE, LinL, ARZIEE - WECE - BRIEKIEE 2 Elo 0T
TAUT EIMR AR b E R SRV, ETz, AL BEARER AT IS IE UIE L IRR YR o s gk
PEAAEL, EFICFEADENRAICHRTRSIemMICHET /R ERT.O O
Tay 7%, ERORREEE OBGRREETH L7, T OKES TESER NS
< (Wb BREEORE), POBEELEZ LA —THLR, Wk I
T ENZIE 3 W L OE 2 IO ML RAEH & BT 25 12 T, 152 100m (2
PloTERO LD L FHEICAL Y 7 2L 2L LTINS,

. 4. 1 ZIEB L ORKIIIES

ZIGEEI I, E@ia 2 s - WA L - B EA 22 s - AP A 22l
B ENE TR, BIKG, BEOAEPICEREOMENBREER, 1o T AL
BIE 72 I8 W THA L JIENE b OIS T 5, ZhbicfloT, Wilia Lk
ALV ETEIDHL2VPEMCRDO O D, KIMREE T,  KILEREE K ORE IR A
FEL L, MR b DD, AL LA O K IR ABEOEN S, LU
FHLE 72 LIRS O K ILBEANIRAE L, R 72T & o T, &R AE R 5 38 o0 4 B
EHELZEnHE, O B Qv uy ik, —REEROZIERS B3,
ZHUTRIE S DAL LI Th A ),

BERBORLE (O O7ry70k) CEREITINSR)

BEA  RHERAIZIE S PR AR S (ZRE THEKEA~EIKEA) O bR
ZOESBEET DL DN, TOLTHRAMIEM - BEM -
REBEACIER - MERMUIERR LOEE S, £z, B AEHREA
DEEMICE-THEENPZON2GEG b L, HAaCANADL, —H%E
FRLUTHRIRA - i - FE AR EICBENADN, ANAITA Y
A MEBELIZHEETHS, ZnbH0 )BT, Wil L2 EIc
BAALRTWE DY TH D, Bin (BEEEE?) 1%, LIXFLIEFZ o Alck
SThAbLELND, £z, BIEPITITENITAEOMERS LNRE £
L0, ZHHRHRAEDEEMIIED D Z LR,



12

PEp o

N FRROBEAITNTE A EIKERAR O L OIZEDY, Ajh
MBI AL ZDREEZBDRIFZEICEBL TS, Zhb OB E %
L THBOAENEL, —HTITMRFARDOARDEEMHREL D
2, ZOXDBRERHBTFHOBREIEZELIAE -THo>T, TOREL
LEFCE S TELELTH D,

RILY TR LERILE CERRMR IV &)

B

BERIL, HEAOMMER - BEERAREOBEENRE b B Ll
T, Eikob oL KRERVE, HFEEHOLAITEFELVELERL, K
WD, ikt~ EREOSHRANA (BEa ?) WA~k
@ (IR G) OBTINRERR EOEAMIC I o TRENZD
N5, TOLGE, HESRIRT L IIZ, FTRAEOHA D EZLI SR
FITANAIC Lo TRER2ALN (@), ZoXHICLTTEEANAD
HEED, SHICEEROMITREAKIZL-T, arRickEbN
%5 (b)) LI LW LIXLIFRBD D, RSO EL ST =
NARIZBWTHE, Ihb0ARACERER L 4 L CRiEaORIEA 72
ERLEITAFEL TV B RED | Efiic 2 <a <, mEMERSZIL
<AThbhlEEbh 250 T, 6N HEERLT, AN —RER

o I nm 4 | mm

(a) (b)
au : FiEfE A aciitikEAIA (Bpfda ?) bt AkfEEBEAIRRER:
ti: TR il L (X BB ?)
%5 AR A L > 7 = b A OB

iE2) Lo T, ZORMY T = VAL, RREREHO D B, (3 B ARk T A IAR Y 3 5 LR

FTHOEBDbILD,



13

—AFE—RAADHAE DR ERFOICEDLONSD I ThHD,

FiE MR TARRBEOOBRENRD OGN BHIENT, BEOBA LR,
B - BER - BED - SRR - T AR EDERMICEL, FAR
REERERAITHIM LT, »OZFOMELZEL, —#TIZEzich Y
EACREANZNITNbY, RF R 7 =)V 2R E ol
EoTW5,

. 4. 2 WECE - ARZIIE R KO K LIE S

SBOEBYEKIEEE S RIS EICE AR D LTI P, s HERLONO
DT By ZIZRDENBITTE R RERILF O TAE) XEE OSEREATE & O
NI S), 2 b0EERE G5 b O, REMEOH 2T Th-> T, &
T BEABLIODBEOEOIEM ARG E U, AIFEERE T UIE LIEIREkEEM R &
AL TWD, ANBIRES TIE, ZhHRECEICHER> T, iHEMEE b0 ARA
ABERINE BIFET 5, BERILS Tk, WS ISR - T, BAO % & ToibUa B kL
BEEERAENRD DD, AEHIT, BHITRERIIC M T 5720, MBidafEHR S
FVHEATHRWY, FIEFEREEOREL S T TUMBE~TRE LR, ETM
WA R HER - REAREBEL TN D,

. 4. 3 JFElaiiz T4 &9 2 BEK A HUE

BbIcO o7ryZIchfiL, 055 ThH, MEEGTCRITEAR L, Aiko
LI PIRk S5 O FE T DI & IR ICRET 2, EaB, L Ic/R%10
cmiZbiEL, AIE-THEY, TOEHEEFOEDOLICESETIETHIN, TD%L
VBB AR A SE OO AR 72 & 0>, PRI PTICE A U 7= AL TR ~ PAfkE O 51
EboTna, LnL, BUCHY T 5650, BEMIICERLTWS0IX D 1ok
Y32 AR ORI RIS 72 Th 5,

O EESMRPALHIRDE (bok b )

@ AP BRERCEMED S GHRROBEDICEA, AN T AAREHE

&, TOMBREMEZL T EZNEBENZTNDLARLNLRD)
® wHBEE (AL OMOCERMRE D )

@ PR BRERERE (7774 NET, MARA - UL N AICETD)



14

©® PRAMNAEEENERS RER -~V MRICEDR, @07 uy s oina
ELT, 1aEgRAESNTE)

AL, SR D TERE R X O ORI O )T OIENNS, KAhORIE - A
PRI « LREB L OEREICSEOBNSD L HIRELTODH, HBCHA
@72 Lidis i s ic ik 2 L BN 28I L S /e h o7z, DA EDOREZE filid
b0, HFHEEMAEOEREMETHY, LIELIEEEZ 0V AT Ol
WA 245, IO REEIE, FHIMEREEOET L 5 105, FiidMmL THEAR
Wiz o< 2 CBRHM YV 21R).,

1. 5 FAREASEE

o2 & AERGEAEE R

A (R
QEE%E(EQ

91 WA AEH ME BE NP ~ s (G

XREE 7774 P ETCAE - TEMEE (Gig)
L B s - AR A '€

R AN A BEREMNRE (Ga)
A ARE RERTEME (Gm)

o BERTERE (Gob)
ARE AR RBEERTME (Gwp)

KBREBIERE (G
WIMBAEN | 751 \ BRERIEME (G

CINBTERE)

2 ISt A A

_RT2I4 e TTTA L

= IR wra~ ks (D)




15

%3 & ENEHOLTHE

| @ |® @ e | ® | @ |6 e
SiOeg 66.96/ 51.64! 72.84| 65.36] 71.00, 74.28 73.10| 73.56! 76.00
TiO2 0.45 0.65 0.24 0.52 0.27 0.22 0.21 0.24 0.19
Al:Os 15.34] 17.99{ 14.14] 15.731 14.72| 13.68] 13.77; 13.65 12.86
FesOs 1.52 2.99 1.35] 2.25 1.44 1.05] 1.09 1.31 0.73
FeO 2.64 4.81 0.81 2.69 1.27 0.95 1.13] 1.01 0.90
MnO 0.077 0.12 0.04 0.09 0.06 0.05] 0.05 0.06 0.06
MgO 1.83 6.41 0.57 1.88 0.68 0.49 . 1.63 0.64 0.47
CaO 3.77) 10.74 1.35 4.18] 2.32 1.37 0.44 1.72 1.27
Na.O 3.33 2.25 3.93 3.65 3.79 3.57 3.48 3.54 3.16
K:0 2.84 0.87 3.63 2.45| 3.69 3.77 4.24 3.51 3.82
P20s 0,12 0.15 0.09 0.17 0.12 0.05 0.09 0.10; 0.08
H:0(+) 0.75 1.19 0.42 0.59 0.40 0.45 0.41 0.22 0.43
H.O(-) 0.24 0.20 0.46 0.18, 0.16 0.16 0.12 0.36 0.12
Total 99.86| 100.01| 99.87| 99.74] 99.92/ 100.09 99.801 99.92“ 100.09

oYM WUETHAET  RARITODECE

D BESHETEREEHE (U2 LD, 9 HER -2 EHEEDE
@ THRAHBETIEANT ALY (SuAR), 17
E5m }~~m1%%x§ﬁ
® MEEEBEME (SOTTHE), 18 TR
@ THAKGRERIEHNE S (GO =iFE), 23 H5W
® UK ANE BERENE (ST, 25 HA
® hREERERE (SHI AT, 26 H5E o
@ MEEARERIERIEHE (bR L7 ED), oA
%8 HEW
®F HH AT BERIEME (=T %)
@F MKBTRIERE: (L& INBIELBIA) - eveeeeeeeennenns 53 A S

ST EEHRE S R B RIE @ AITR L&,
* 43 1/50,000 V& E g FEHIEBARO D,

1. 5. 1 25189 e

AEHIT, KIEEOWEHE, HBDICZEDORMTHEA LSO T, HIE—HO/NEE
27 L TR HICHEHIRIZ M LT\ D, ZOEMITEENS D CTRBER W DR

WELZRL, ZOFEABHEICOT 2R LRHZRIZL WL IcBbh
D, ZMDIH L, BEMEAEIZOWTIE, KIE L OEEOBFRAR D LTV, K



16

BEORME LT, O BRI LI, OB ENEOROETE LWEOZL
L, @ —RICBRMENE L, OAEILIELIEMIGMEEZEL, @ X
DO NEHORRELE )T TEHELIEELTND, REDHEABET BN, B
BINZ, HRPFTREAE 720 LI PR 2 £ LTV D,

INHO OB TH IR U BEE S (R > RIS OEM) SRR A
GREAR) 72 &%, HRERAR ISR U7 B mPIRE (0 S YREH) oSCS B (7%
M) ICKDHEAEFESTND,

. 5. 1. 1 EHE~PRE (R

SHRTHEAL L A AR T D BEAE RS, AR K TH Y (K9 3km X 4km), {KfriE
VIR RIS EE 1,020m ST A RO LA S< 5 (MBOEBR), S, K
B RARIERC BRI Tk, ok, Bk o BERS B Ao Beiis (Eh
RO R GTe) 2EET 50, MoEsy Tk~ #h, WK EOBERANA
BEMEAE ~ DR Y R Ch D, AE L, JTIRMEE TSI CTh 508, SMIITHIESG
DOEACNZEIx, H7e 0 REYE T, LIELIERNERIC X B0 Z 7~ L CEURE S 72
WLPIREIEE &), WM ORE LML > TELI AR D, 2ok s
MEMRE, T L TAREROEANELTCTELLEELTHA S LBb DR, —HiX
AONCE 2MFEABOREICL IO THA D (b xIE, A¥ - BER - %Kik
ABRAREDAER), AEEITZDOEMZSE 2 OERNFEICL-TL YT Eh,
KA MR8 & CRIHE DO E E Y otz il (Wi & & He7e M PIsks 72 &)
MO BITWD, AERE, ZAUTHET 2 AERKILER & OBIRIT, 24 Tl
T lpholz, REROITHEIIL, [RERZRAEET O BENES 24 10 ~4% 100m /)
R LT, 5186 L0 2 oA EPICHE S TE - TV 5.

EERANE LT EREDNES (CHIN R R 500m 0@, (b
SIRTERE @) CEREIR VI 2 H)
REAFZESImmASAOEREZEL, ELVWREHEHEZ L L, HELE

MzEZFolmizi (XS HRRARD) &0 HifEesh & (2 PR A M)

ERMICE SN, ERAECETL LS ICIBLBNE LS EELEICLR D,

WA AR O AN AR RERICL s TRREh, ZoMEO—

T AENEABAIRETE-> T D, ARAE, ZoENIKEOBEEE



17

ARy, HF@EEL - REA - SR EERAFYV T v ZICEALTY
%, EMOBEROLEMIT, X =3EF RN UV — LA, Y, Z=2k1HE
“aThsn, VEORHIEN, LLEOFORBZTZ LT\ 5,

135 SRR O = A7l 1L A A BT D BEREAE (13K & S8 1kmx2km T, HURL~ LKL,
Wrdkt D RERANABE (DEOAELEZT) 21K E L, —HIINEETH
Do ARERITHAEEONGEZY > THEALTEY, Z0tk, 52 MoIEHEMEE - &
[z - BRRAERAS 72 EDOPEAEFE STV D,

. 5. 1. 2 #EADHELY(Gp)

IR LI A TE R & 2 B AR ISR < e < R R e SRR A MR L, IF 300m, &
S3kmZDle > THNT 5, AETE, WBOPAERKIERICEIRKRICEAL, 51&
& XRBEEFUC L > TH N, H%ICE 2HIEREBHOEAZZ T, MODBEITL
WEZDE SR LN D, BERMEMERERZZsTcbo L Bbhv s,

E2EEARNARABRAREAMRANSE (SglTE L) CERKM VI 21)

AL, KRG, %, BEREOAKE, ZORNMIHRTIREA (13 YIKE
RO « BELAGEY - PEOARZLEDHRLINDRD,

BEGh O QHYITR T EA - el @mala c BaRER - SR THD
N, TG IFEE, R4 - RREL - TE A FEUBIREDEEMITED
D, AEREE & OBAIZ 2TV E 2 AT, B4 Uik o wik s i
FRBRIROBEFBERERR LI TELELND I ENRZ W, FHMHD
5L LI LIFRR ARG R OEE LT 5,

FEFIEFICHRLT, EE LTRE0.05mm Ao+ ARRMRA (HIKE
F) LEOMEED D AKLNPDLR D, AEFTHEE0.2~0.5mm OEKROH
ALCHENHMLERELS L, £ORNMTEZOHFARRBREAZ QAL T, MK
PRI KR L2 AERfR 2 R L T D,

II. 5. 1. 3 MPbrERERAEEPIRE ~fERA (Gw)

AET ZRIET R R - RHLLFE IO s RE AR E R L, TARKIEEH L 1T
AR TIEEERERTH 220, MAITIEEARBRICH Y, ZAICHINRR A R &

FE3) AT L BB LZ b oA ML S O AR RIS S B BT TR B, INER7R O THIET
X CIEAmE L,



18

Bz Tna, AaERE, FEULTRAR, MBRNEE, SR0ROMR RERE Mgk
HA~AERE N DR DY, Pl BT TR, BKGOBEREEOEY (K& S
MRS DT m Y 78R) ICER, TREWRRERE L RN, —HIXZ DRI
LA ZATWD, ARRITZOHE (AMBAIEALS) T, s8Rk (RHEABES
Wk 5), ARAEEOSEHERTR, ZHEZTORFFEAMEOLHBEEE L O
HWEREAHESELLD0THS

MAMBEEFERE (CPIT FEROBREEUOR L, Lok @)

CEREIB VI ZIR)
REATREZ0.5~2mm T, 05 L0 HAi 0 b OFIFE S sk, MEo b
ODEFMFARRERT, WTFNLHELREBELRL, EYPHEEARS O P
&R R Ay OB AN ER RIS S h D, ARB RO Y RAITSHK
@ﬂﬁﬁ%ﬁ%%U%%yﬁmﬂﬁTéztﬁ§<,ﬁUEE&ﬂEE&@WR
IINADA RO BNRD, BEREIAE ImmUANT, 1Y BRICHS

L, Zo%alkx, X=KiEf, Y, Z=RBETH D,

EiEREEAEY (6 LoHiR)

BER - REEEANS - BERBIOINLOMBE KRT 20RO H 5% -
HVEAENGRDL, ARAELIELIERE S E mm IZET 580~ EAER%E 72
L, ZORNMIZHMANRREAOEZHEOAT D, REAIFRS Imm AT, M

RWaTARREZZR L, REMEENE LY,

B OEEDIENS, ZFITRAAAU - EFEAEYS S - B AR T &
(2, T & RARZHRIAE ff ks SR 5 2 2%, WL b 55 2 WITE s b o fili s
WIEERTHD, Zbid, LIFLEEFELIAEZRICEATERAZEL, hICA
WEELELZERH LA, —HMTEEFELIEAR, EHEETHD,

bty iRBEEER (Rief1k)
bt, Ak ERER: (FH5H)
tiFHH
il : 7% 881

%6 M LML R O BREROLE
(55 2 WL A PO Rk 0 )



19

KRB D b OITBERES O ARSI & BRI R, EeZ0o—MITBER
52 U CREREMBES ISR T 25, 9§ 2 Mookl BIa BRERIERNGEE ORE %
ST T, BREROBEMmAALEML, SIEALEAZ ST, EmERIERICL> TR
KOG CRERFONIICES O REFOMTIRESMRTER SN ZENHD (5
6 XM,

1. 5. 1. 4 STHEBEEHTY (Gu)

AL, XRBEE - 77T A MEERS - AERBEE - BB - AR
78 E O —HOBIEERBCE N DR SN D, W< D O/NERIZH L ToHA L
BAEENHTHEEHRINY EFLoTWND, FFRTHERKIEEFZEAN,
ML, T OEMEAHE CIIBEE BRI 2R T2 L0’ d 5,

PR - NRMOXRBE - EERARMES LI VT IS4 NERES

CERMIRIX, X, XIZH)

AMEHIENTH o & BIASEB L, B0 TR KiEHIER L O 7O
FCHE ] BAE s c > & < AT THAERKILEE 2 BEIC RV, by XRANER
LLTENDEHIEL, DOWRREMAEREREZ 52 Tn5, H28EB XU 3
OIEREEE OEBEOBMRIITBHEARDOI-OBIE CTERd oz, TRIA FHIEE -
FAHE T, FLWIMBIERZZE0, AEHEOFN B2 > TRKERSE « SE88L - 55
BRI E DY AL, A BERbRIRAL - RERIE(L - FRERME - BEA{ER S D
BEEERZ 51T D,

B R L ORI E 1, FERICRBE T, ROFEHCHEICRMIIB Y &
DL, BERELTREA - A (DE) - - BRER - ANARE2ES, PAERKLSE
B FE L7 ik LI LIRR & lem & 2 1 2R~ Rk P A 2 2 RI2E T,

LRBEEDARENT, BHICHMIGMHME R T o ARE DY £ L OLAIT Lo THERRL
SHDD, FOEFNIINHIZE > TRl SN ToBE2 R 5080/ N AR BHR
Faate, MRS EOAIEE, FE LT, EX0.5mmWto - RAREES

FE4) ABERAEHEOMA T IEOE DL I REMEIC Lo T ThoTe, T74bL, ARAKRLIIRALIC
BOCGARRE 2 RT b O &2 CRMEA & L, ZHLSMIE A OFMFARKICIE U T, BEfbIC U&E%Wé%‘é‘
LbOEMEMIE, GHECOMELNEON Y RAELELbOLLMNREE, AEZLEALD ) RGE
BERNDOEALENBE & LTz,



20

(IEYIKERARS) &, ZOMBREMZL, TAxFE L @bl - 2R LT DA%
BLODEOT ) EALENGRD,

T 7T A MERRAEE, R ORERWICEL L, SRR 2 A b
BT, —#HCIIER MRS bR > T D, BRI H Y ER (MAHRAEEE
RY) - AT REA - BEREERSET O, REAITAEBIONY BEAICLS
TEHELIEZREN, BFMEEZRSTENLDORNTHIARIICED, XHHEIC LB
TR Z R, LLEDIZINT, ARG S LA LTz & B i 2 ol 72 18 ik
RIRBER L TF X U SIOEGWRH Y, H2 HIEMAEHOZECHEN LIZb DT
FenwinEBpoh s,

FEHRMEDOEEBE S & VIEEPIRIDELE CERKIRR X, X ZH)

ZoftiEob ok, © EAE G OEKR, @ FEMILHRT O/NEERE LUQ AR
[ 7 D/NERD 302 TEET 5, O L Q1% ANAEABRERILREEE -
AN BERALEMRE A« AACRES  EACSCREEREREE R SO
RSN DM, JRHEENHIRL, IR G~ O THER A2 2 S RWER (ko BERAE
DAY T D) 2EALTHD CERR XN 2), Zhbnd5h O EEE0
Ak BERAE RIS &R REMRICH 5 &b, —Jdb)i o AR LA & Wi E
RIfRCHEL, ZORITTHELWAEAL - fi b b/ EORMAEF > T D, ETAEK
OWEBIZIE, PO TEI T v - 8 - R EATIL L2 IR WL SO0 b v, BITE
THE LA ) RS ARIROBESBEIND, Q3B HE ALY H %,
NI IZ L0 IS d, REERONEICE, 22T - AR LIZRNH
D, @QUEEL L THNAEIRIEN SR DN, 82 MAEEE Tl Sh Takkits
LEbL, KABERET D,

Z DD INER

IR - BRSSO F IR <A, HF 2 WIHERIESHEIC X D, B
A% 5T =B RREEa o m TR E O/NEERBS WL OS5 LT D, § 7RIS
R LT AR S S (FE ARG O LY 7 b EET) O/NEIR (Glg) X2 0 141
ThoT, dArr7=LA (Pm) OREMIC, s MEHEAGOMKE (Glg) ZNE
LTIhaeHE, SHICH2MERS (Gp) 2L 2 WM SMARIEM 25> T
% (Hflif 1 3oRMERR) . FEINBEO, HAR OB 5 A5k,



21

ot Pm:hAr7zbi (Fo—b « RDUHOEM)
ST Gir': SRS (IS O A

+ G 47 xR BN XIV), kv 72 A 2D 1M
okt PR L, BRECEG

+ o+ Gug @ PRAE RS HIBIRS

ot + ¥ Gop: FBIRE A EIR MR RHEH oo 25 2 1

BT R - 5 LR - 58 205 S O M o0 B
(BT F7F RS, BaER VO S TE A2 TH)

P E IS & o TA U BERA IR O FATE SN X 2 IRIIIC & BIRE 7 7k aE
EEELTWVWD
PRSI CE, 2o InEEZ MR D PRSI > T, AR SR
MRS IR AL, B b o L RFRICE 2 ITEREIC K DB A2FE > T D,

8 2 WHERIEF D LA EO/NERIZ G 2 T30, WICHIHT D KO8 TIck T
LA TH D,

O HHoOMEAE, BEAL - HERLREE DT, BES LA AR
CHVEAICL>TELLAh SN, 722N HTORGHHEOBEHRIE L
<, DPNRIEWL 220/ T ey 7 IRBIEROEAMIIED D,

Q@ HMOAKIITOHBONEER - - E s ki w AR A EOEESYIC
2o

@ BHONY RAFFILWVEIEERL, AL THLIRZREN S,

@ mAHOAFAIY (BLICANA EBEEL, Tk @EiEa) X, o
WL 7 FELTHEDENE, FEACHARBER] (a0 X = K

hb A PAH (1FE A ERRERL)
ac e E R EAAPIA (B
ep :FkAEA

ti:F2on

il T & R

pl RHRA

%8 FAMSRIEE T OANA (?) BEMOLE
(55 2 L5 D B8



22

B, Y, Z=EFB6, ZSLHETRO Gy FobocnE K=
WA, Y, Z=H50\RiB6) - R EAEARA (Zak X=
WHEBE, Y =ik, Z=FHE) - FX A T XU - RS -
BIRA7e EOEEMICEDL S (F8INBR),

® HXE, MEARARBEAZETUNMEL, EEALZE0.05~0.2mm OF
KRAHEEL BV RO K - THRREI, B L72D &0 @Y #R
T 5,

1. 5. 2 55280 A%

AR, RS KON BEICIA RIS T D R OEREEH TH Y, W
AJE - PERCKIIE S KO LIRS AE BT, b 2 — 7 RICHE L,
OB EMZEREM 2 5 2, £ 3WHERAERIC L > THEMN D, ARSI
F LS ACHEMICETEMNSE 2D, F L BEOTEMA W2 DRV AR O
fbzmd, 2055, PRiARaREREENGS (G) &HIRA N A RERAE
s (Gan) OWMENAGEEOBR AL, AN TIXEVIZIE S TEECS 2 mf &
HH LM, IEERE LD S RIS L7 OS2 R T b D TH A
9o EToHRI~MRRERERS (Gao) B X OANAEAILRBERAERS (Gp)

AER ORI~ Az~ T b0 L BEbh o,

. 5. 2. 1 "hifaPdaBERERPE (Gu)

AEE T L UTRKIEH I OBEIC oA L, FHICHES, SaiddEs ) BAlcZ
LWAla BREERENIE Th - T, WIRAZRMEE LTE, O &k LTER
B, Hrhr, 13 S ERLR T, BERMEC A RS Z R E S, © K& smm Ao R
OHBNA L, E2mmURNOARHEBCROBERE 2L EICES, @ B¥iem~%10
cm OEAR 2V L AR B OIS OAWICE S (AT 2R LI L
FAWRREE), @ FEEERAmESSICHbL CTELEbnsd, &lem A
DHGHMO 7 vy S EBRICET, R EO#BRANRETLND, L, PR T

BEMITR ETEAE T VRAVDHA T, °SHRR, BAaOEREE LR D,

AT P ARSI VIRE A SO U CHIR R B EM & 5 2, £ 72 BEHR

IR DIEGAEM 2 517 T, KA BARIRAI IS @A o L Y 7 b aate s



23

FEEOARE R ERE AL TWD, AREEE R ERIFICOAMT 2 A AN e BER
ERE (Gan) I, /IMERE LTERICOA STV (k). 530 ASE
DEHEOBMRIIAHTH L2, %ib3 25 K51, HIHHAITE D & Bbid ikl d
VEFIDMERRETE < OAE ISR B b,

AEITHFR TR R T ICBW T, N70°E, 60° N FHOBIRFHIZHL, E 50m
PL Tz - THAL - fERMER EOBBEEN 25D, LU R > TH T EEREE
DPYZE L TN D,

FHANAEERERENKRE (CHNT PR E O, 63 WAL & OBl
2251 S 300m O BGER VO MR, AL Tk

K@) CERXR XV Z1R)

PR m A A L RER (A Y =REA, Y, Z=RIEA) SIIEE R
U<, fIEH - A - FAURREBELTND ZENEVR, HIKITRT

bty : B ERER (RIEA{k)
bt, : kB EBRER (FHEMH)

\

NS

\\\ ch: fkief
NN s kA
\\\\ - o qt €p
\ ¢ ti: FH A
qt: A%
bt pl : fHEA

o [/ mm

O 5 214 DA AR RTE R DU o 0 RER O
(% 8 MIfE s DEE?)

L2, T XD AR EEY P WO e kB R E B o i FIRIE A W DS Ak
ENDZENDD, BERFIESSMM A OERT, ESHEEEEDL, 5
NP (HEREA~TEREA) »omiEAET (KERA) 2wk s,
F SR e RS AR T, AR 2mm WAAORIRER L, EAKE D
ORT WV, BUEAFDVET, MIEHoOMBEEZWZL, Mv b afEs 2L,
FESICL VAR MBMREAEEZ R, VY RATER, RREOSCEERIC
BLTEZOERICINADA MEOBIRZEE 2L > TW5d, Bl & LT,
A - Ay - BEBREL TR E BRI E £ D,

BEEMHTEY

MEA - e BANA - BRERBEZERSE L, PEOAK - LR EE2E



24

to, MERIIAHFEAEE (BAHEEDELVESImm WAoo FARREE S %
e+ 5) PoEAR (BEHEBECZLVEO.Smm U ToRRMERES
EREET D) OLbOETHY, FAROLDIFEREICLDRBIEAOEATR
BEMEZRT b0 LBbns, FEHRELROBMESL (ES2mm W) 2B
mL, TONMICANAE - BER - BSKER 2RIV T v 7 IC@8BFT 5,
ARAIERE 2mm N4 OEIREZT 52202, BEREIBRIREAD E
DL DT,

. 5. 2. 2 HKANERERERSA (Gan)

A AR o ook B BEERAERE PSS (Gaa) OAEMNIZIh > TIRS AL, £
O Y AR LEES BT 5720, O =80 B — TS d & 3o
FEAOBEERED2OICKRELI T END, WTNOEKSZOARMFEHME LT
X, O 2kl LTHEL N, BEAa~RLET, OFGImITEnEhIsLofk
e LTRESKEL, ANAIEES lem W4, &K 2emIciEd 5 Ek, BE
LR 3mm WAL D CHE G MICIEWAABIRZ 2L, O K& 1~2cm DRALEA,
BERO DY BAICES, @ Mo nAaNAE BERENLZ25% lom L FOER
By ay bREE L, © HENOAYITANROERENRE (Gaa) L0 b7,
WPRANZZRD B, EXITF LR o V=L R ERT, RENFIEEIND,

BWERTHDE, DIREALARITEYERETHRRAIV LSV, REAITRS
smm RSO BB RV LERBEE R L, Laiui%u\%‘é%%ﬁ%%% ES

TRV RAICELTIVADAL MRERLTWD, & XX, MkaE

c:mﬂ%ﬂ“étP.ibhé,%ﬂmw\atﬂT~ﬁ%?ﬂﬁfﬁ§ﬁafﬁ£%¥§&%LT@

DEHIRrmy FEFBRT DN D, ARITHEREKRLem IZiET 2 RRES

MESL VTV, DY RARMOBEMOMERLL, ELENLERA XY T

4y ZICAET D, ~UV b ABEXEHECRET LSO L, FEALRDLNR

WHEDOERHY, MBREAHEEICOVWTLRETHD, BEHOZ AT, X=

Wik, Y, Z=RBET, TONEITHMNVEEEIE - FX UL - Va8

M- BIKA - AR ESHAAT 5, A0S AN, X=K#EiBa

Y =R s B EmOoiRiRE, Z=REETH D, CERE XV ZR)

ZERT A T O S TSR E T H B S, I O F AR LR L L o
REABE 22 ST 0TI, S mIciEBBEa koS (AN 2) 2E 5
BEERON ) BR0AENT 794 NEOREPICHET D L9105, dbHIc)EL



25

AT D 3HHEAE LIF, NE-SW HF 1 IE S EMERER TH S D, £OHEEE
DOBRIZRIITH 223, HEMEAIT £ CASIRIT L A CHE T, kiko X5 Ak
Ebiciewn, F7z, THE O, P 5K 400m OE KBV OB TR L 72
A (B ohiatk ®) 24258, BESANANPEE L CHICail ko
BERPH/{HLTBY, ZNEEIMIRLESEGERUL, H3MutAlC
BLEZOND,

EFEROEES, Ky, HERHRANABERIERSICE > ThHD LN,
Lo L, ATBAI— AT I—R R 850 0 Mg T, ARSI — 7 RIS 5 ik
ORILEERE LI A 2RV T, AREBERLLFIZE AR5 X9 IR Ic R
B2t QREAHN?) b0, Tabh, O fohifs B P BERHE D s
(AR D Gad LIEE A LR L THDHA, LIELIEHHAROMERZ L) - @ ANSG
HEREMBE (AOAEMREE - BREG - VYRR PSR ER L, 7T
TTA NET, %Y 5 Gop lCHEIT D) - @ Mk~ R EERTE RS (BET 5
Gao [T 52, UIE LSRR OB ESCBERICE D) 7 EOEMEY NEHC
EEN, REOTREEMITBBERICH Y, —HIXWARREREZ b > THET 5,
ZOERE T, LEUIEA IS NREL TL Y RV LERICESIL, 775

BAERSET (—#XT~ 24 NE) BIhZihoToL b, TORE, #EMN
[ZbaR L7z X918, NE-SWIHRI O£ % b —FOFBEMEN &I CHEI NS,
FIZ DX RAEERIZTNEY, RRAT < Z A FLSMTRIRR <~ 2 A b
7252, 3D TH b, LD XD 7afli 2 OERALE O LRIT K D HE Al i f
% 5 FTfHLIERR D B,

. 5. 2. 3 HRI~HRIBENERHES (Gn)

A, BHALED DR s K& 7a 0k, FAL—7R R o 5 3 & OB R R
B DN AREE IR T 5.

FEEMIE I, 9 3km X 4km OIE S KRB AR L, ZREER - B - 552 4
A (Gad, Gon) R EDTNTEEW AR E 2T, EARENEICIE, e
RKIEZEFRRHE VI AT /NGRS, L—TRITERF L TV D, S AIEIERICY

FES) MUK TIZIEE A CHEM LTz,



26

BT, O 2FELTHRDOZEAS KT O PR - SRR (B3 ~5mm), #EAGT,
Btz 55 LRiitak E L, @ FafMITRERICESh, £ 2mm N O
NARKEZ 2 L CHBAL, QMMM AEIMO sy R EREEALR
Hoeuy,

BT THBL, AWEAYRANELLLEL, BEAEVRV., AREITZHEBR
WLFHETRIROEGHWE S VTV, B EAITEAE TV b a#Ex
KL, BER -MEAQ - -ARREERAXVT v 7 IZ@8ATH, BERIE, L
I LUIEMA W IRES Z S VT, ZOLEMIT, X=KEBGE, Y, Z=
RS FEEHROEBBATHY, Vrarlfnsskaa L ek i
AL, $ENYREARARICHEL TZEOEICE LW IV AN A MRSk E <
STWVD,

SRR S RIE,  Fak 2 1F SR ORI A~ A Ao RRLRERTE RS (OB
KEREXVIIZIR) 22870, L&2h ) RAPBMRICHSET 5. ALH CREATHT
KNI HE SN D2, SHIdho TS KgHENIcb b obhTnd, K
LIRS AT DM A DA BERAL A (Gan) &1F, —HIXRBMERICH
v, —HIEAMICEDS S L, AJBIEE S 200m O RIER VOB CTERE L2
BIRERAERE (EFHoatE ©) 1%, miEOWHICHY 355 Lu,

NI O /NERREE, #8%% 10m ~%% 100m O K & & T, HUkif A RER:
s (Gon) PITHWAEL, ZLIXZNEPIRAREEZ Lo THL TV D (ATHEBGRIT
A, BRI~ PRI BERERE TH LA, miROb 0L B, BERS
FHEDRBERRITBURT 2 2 &A%,

AT FET, B FERE O R AR AL O RSB OIC b /NI B H L9,
%k 5 A 0AGHBCREERIE RS (Gp) &RV, TNEWBMERICH D, F
W0 BNSRT & 91, AETE LHOLMNRI S O/NERESFTITAA, #M#ELT,
ZHUCE LOEMERIEN 2 52 T\ 5, ZOHMITII TG PICHmar 3
LB H, El—ETHE, IhOIEEMREIC Lo TEREN, FLIBERE
B, PORYERIMIRERO B E RT 52 08 5,

FLE6) AINEZR O THERIZITE L,



27

(b)Y  Gip: WRAEHPMEHE B
Gob ¢ FPRIIEERE G ¢ 45210

Ap: 77 T4 Rk

P o HLRIAE (4 (235

FA0B 5 LI AE & 5 2 WA SR L o BIfR
(TR IRA B 7, ) 1R O FE8H)

. 5. 2. 4 ANAEEHBREERLERS (G

AEE, FL LTRSS BT F RIS oo amL, S5ICH
T TAME ) BGHEIC ke < . R - BENEE - B LIS R SR EE, 2
b LB R 2 b > THEL, 2o LWEMEARENZ 52 TnD (F7THER),
F2Mod R RERAERA (Gav) &IF EFEEF THMIBREGICHY, PRI EE
ERHEMPRRE (Gaa) LI LFAR—THEMTHES 22, AvicB\Es, QLT
5oLV, mAaE, O BERKROH ) EA (K& S lem W) ICETE A& OAERH
UL iRE @) 2 EERET 523, @ LIZUIEESE MY 77 1 NEA kL



28

DHBRICERB S A TEMBEA A A B L, @ BRERSANA (DE) ITHBIA
PIABERERS (Gon) OBED X S IS Lk e LTRE®TT, K& & 2mm
DTFT, 7ay MRERTZENEL, @EREAADIILBHENTH D,

BN THDE, BMRERT Y Ef (~Uv b, —EITMAaEakEs
RT) T VRERER - A BERAREEZRAXII T v CE@8ETH, BE
AR SSMm WSO S BEfRZ 2T oL, RS 1Imm NSO/ O ¢
DERBY, BFIFRL~2mm ORRO AT E S L THRLO AR ERKT 5,
ORI SZD ETERMBEEONEZET 5, BEFILIFLEBTIROES
WE-oL 0, FEUE - BfFEG- VL ari EEERY, ZOLGHEIX=
diet, Y, Z=ERaThd, ANAEERERICH R TOREEN, L-F
WA OVo ik x BT 5, CERERXVIIZH)

1. 5. 3 5 3WREASSE

AEFFRUALTILS M L, e~ T TS Kig#ilEo K4 5o T
35, M ORNAERPIEED S - PAMRKIEE - 8 1815 O 2 W5 88
EOFTRTEHEE, Zhb L, NE-SW HNDIEE A CEBKOPIMRZREERZ b > C
L, DoZnbICEMERIERNZ 52 Tn5, & L THREBERNERSE S
ARG EET) PERY, BILLETIET 774 NEIERE O/INERZ W D0
9, ERBAFTTT 774 MIRRIRIR « @ISR RO ULABAMRO T < 2 o | &
7, AT TR IS & EBECBIR L CRBREILIRR Z IRIE L T\ b, T 74 b
AR, El, NSRS LR 2RI (Ga) HEE, SLYukOE ) 7
T UREIRRE LTV D,

. 5. 3. 1 MREENERSE (G

FIMANEHDOIFE A LRI E LD, LLFICHIZET 5 &5 R mIRMF S E &,
O EVbm CHALA~EBEE BT 5, @ 1F S5k, hROMkE b b, KoM
ko (CFEIRIEZ lem WNAL) Th 578, ERORE (5 2 Wk A7 & L Ol
W) TiEhr (0.5cm AL Db ORZ, @ BERNTEER 2 ~3mm OENA
APCRAE 72T, @ BERBOIZNZ, TEHA - B8R - @Il - BemXe E ik, Lk
LIFES5~10mm R0 ANaE G, Z0 X5 REniE, 326 MFsa



29

(BHICHE 2 WBENEE) 1L o TERENTHY EBbN b, © HEMEAAIIER
W0 emBEDONREH ORI LORALNDL Z ERH LN, R E L TEIERFITD
FThThb, © AFETO PR OMyCA/N A %Gy 72 ST, L LiEin
WEERRE IemUANDO 7 vy a2 52 E03dH 5,

T THhDE, ARAZEEZRVLOTIE, REAICEBRITHIEREAK L
NELHMICERICEEND, DYERITEAEROLMET, MIrVWEEGSNH
WhEERAXVT v 7 ICEHEAAEL, 2NV MAEENHECTCHS (HFEAE
R OWENIA) 23, MARAHEEIXIENIC LB D,

FAEIFESANAOWTEZTL, £4MWESL DI EREV., REAITAF AR
RWLEHET, KEEAPLEHEAICWEIHE LR EHELZ KL, LiFLE
BRERESE LS, DY RAGICETAROMIEI L ALAL MeRE LY, BE
BTN WEIRA - Yoy - BN Ex ey, 2o attiE, X=3%EA,
Y, Z=RHEETH D, FIRDEHO D HTIE, B - BfEa - Vrarien
EIZELY,

P (ROSEANA) 2850003 s DY REAICZLL, fEACE
F AR CRR 72 W LETNR) BEAOEAEKEDL LT b 2X 525, A
RExE@ERRT, —BPVER - Ak BERALICBELAbN, &
TANIFRER: - BHRA - BEERIL R E & e O MRLEE S R Z S 52 LB d D,

CERMINR XIX Z:])

AAEE, PEVESEVE T, 8 2 WIHDELA PO A BRERAE A (Gon) & OB T
N40 E, 60" NW Jafh £ii5 & ££72 5 2L L WEIIER] (1 50m LLEIC ) 5) % 9
i, £ ORERBERIIRES (—EIEHRIRES]) 2R L TWD, ZOMOEHE T T
BB &, BERIERCREGLL, »OZOBEMEESEN L, AEGONKEbH
LB L, AoEZ LB EZ2 R LT xe L2k 20, b ) EAiEH
RAMRRAEEZ R TICVW 2o TV D,

II. 5. 3. 2 7774 NMERERIREE (G

ZEANTRE LA, K& & 100m LN O/NER E LTI AT T 5. WALE
~ERE, MR SRDRO T T A MERERERS E EIRE T 00, Fhicadt .
BER - DVEA - REAREBHELR (BESmmLURN) [CHRTDHZ LD D,
MR BREREME (Gaa) L1%, WBUWMAEMKROFEREZ b o THL, L&A



30

10 JE AR RO b IR AT 7R MBS G NSRBI L TR EN D 2 &0 D, L
L, £hicid, EAGLERBESROIO TR 20 E L R BRERERMS ICRET
HZLbbD, CEREI XX Z])
PEKERIEERT T4 FEEES

ORI RO (CE#EH L, NE-SW G Il = Vil 100m A DS ARk 2 72 LT,
Tk PO RERAER RS (Gao) ZE <, AR~k FLIEAAT
EEAERERNEZRE, BREAKICESR, MBI ~2A NVETHD, BT T
X, BRROFERE - U A (MBRAEESUR - BEAEzELL, Dray - F
2 BT E R RIS & LT E D, BKEELITAE & lem PO ERIRDEEY)
O o TAEPICHHEL, —MTHELAZ RS,

II. 5. 4 Dys~#EREs CAIR) (D)

AEFE, PARIEREEE E1M~E38) 2EAMRE LT, RHukSmizh
oo THENT 5, ZORRITAMROFE =SR2 B 2L, »o, ZOREE
BEPICHEL LTEENTWDOT, OB ARYIIH b I AR M O 5 = RUERILL
HiTh s,

TR OENRIE, MEE10cm ~ 10 % m, Wb AR T, ToEmiE, e
DFE NNW-SSE H1a Db D32 <, =gl R G 5= L& R NI 57 &
TlE, ZOFEONERNEEL T, —HOVITAIRBEZER L TW5, EofER
SR & OBERE, RSB (clean cut) T, BRI TABHEZ S HARVONR
WHTH D,

HA IR~ WK, R, BT, LIZLIERIE AR LD BoF Gy OB
RAVEUR L, & EEADROFRN/BEELART, TALEMIEOREICLY, A
FAREADE - RO ANAREADE - SEaREADS - AREGARELD
B EBRKIESN D, ANA (@, BegaEala) (TLELIEE S bmm (2
THEERBHEZRL, £LZOREMIE EUAT DI ENEV, BRI
1%, L EOENCHEIENE EN D, AT, EEETEEEE LS, NMUETAR
REAEZEMSEL, TNICEROET L-ANACSEEAONDoTb 0 (i
HHE) D, AERDEON I REAOMD ST b DTN, TRIAWVEEZ 7T,



31

AEHL, BEEOERE D2 A T, 2RMICILWEEEED, &
Jeti - kil - T2 UH - WA - REBEIEM 2 I Lo TBENZ N (AFLE
TERIZ~2), JBULE CIXEBE TR 2B E R~ T 2 e nE v, £, F2H
OAERNRCE (Gaa) RBERALRE (Gp) 2ELERO I bOHDLLOTHE, UL
DX D REEHI OIS, ML OERROMF R~ Rk amla <, #TIkokke
EA~RFORERNE TN, BAICRS RV T o VAROWRE 525 2 Lindh 5,

1. 6 ¥ #H = %

AHUR O BH = FRIT NI (PR 20 LREFHRI) &, Zhaismic
WS D “REETIE KLEEE N DR D, ANBIREE, AU o H ARG A
AR LT PR LI NEBUCHERT L7 b O C, ZORREEICIEE v 7 VS E
IR o T D, ZHICK LT, SO KR EESZ IS « ZRERENDRD
CERERTIL” JOLEEE, BB (ZHIRT) LRI (EFER) L2 #I D IR
EHRDIICELS T A0 ThY, dbFo Tad) - THR) KigtigiodEE L, £7-
Fo V) - TR gk bEsE T 28k ch b B3NSR, “fEH
T RIZEEIE, TG, FIERIRAEEE (BIEKLREEEPR) & PHng
WEE L IZRy S, AN, M oIFL AEKFEICERY, T0O42EEIL 250~ 300m
ICHEET B, HEOEBMER A DM B AT, miEAK LRI H AR A Mk
DOYWARZ WEFER I LB, E 7o i 22 LR R LR 2 (LB e, Z
neEnxttbahs b oL Bbind, 2o OMERRGRAERE L CHA4RIITT, i,
PhEDBBOENC, ERLTRECE S AR s oA L, B0 THA] X
R HI L2 8 < A%, B KILIEZ 2 LTV AT, LLEDHE =R & OBRITH 5
TR,

1. 6. 1 ANPIRE (N) (GF11K, % 13X&H)

MAFN 3045 11 A, ESH - LRI 0 B GIE Y TF LW ETRERF 8 B &
B8, ok, tREE2E GV I VREBEERBLOZOE LOWE - IBa bR
LHHEN CANBIRE” 1030 L iy g iz, ERoE v ToOREX3m L F T, #E



WAk FAAE - BRRXIEHIE O = R R

# # B ®#—=7 T K ®W g F R B —2 B X E

?_.

Kl ok uE H

T

EERERELER (110m +)
(FRILFREFLEREAL)

SHILELEE (130~300m) i
(VLY VL, Vid, Vid, & 3B EFBE i

WEWE LR thc5)
(180m =)
(T4, Ve) R
i’kb%lll BRZLEE (170~250 m) '\/\/‘—/\-"\V\f\/\’\ﬁvvvvvv\,wjr\/\/‘

shEgE A8 (100~150 m)
(Vd, Ve, VId, Vle, Vd, & &iZ
BEREELS)

(Vd, Ve, Id, & &EZHK- ANALHERS)

BHE X LB YR

MARILEH (30~180 m) o
(Rb, Na, fa—d, Bd, %HUT PFERRAREE (130~220m)

EiLire-at 3 )] HigkZRER (30m +)
(b, ¥b)

? N

BRZNER (160m x)
(IFb)

EEHEEM (15m %)

N MT'\/‘/\/\’\A’T T

= AFAEE (6m +) P

?
RAREKARESR (350m +)

B=

it (b, b, Vo)
Xt %
§ SERKABRES (160m+) 1

* ENERIEET 2 BEKIEHIRNIC OB D b O &R

4



33

JREJeRE - BT En b7 D @K ED 8801k mbind, LaL, i
RO TIEANEIEE O A RBIHITHE IR, Z20%, SUAEOHESCRYEE - N o T
D LIB > T, Bl OB #E T2 OIFATBIRE O —# (i F) (o3&
RN ERPW N> TETZ, LTFTONBIRBORLHEIL, Zo0BBICES<E
B2 AFE LI AR - AP OB K OB ESNCL D & ZABL,

NIRRT 2 AT (IR RSB BT D - BTN JOWREERRIRE) &L,
AEEIZ60m NS TH D, AT CAFIERE - “BUEE 130028, kX
O “TiEAKE” 10193030« “thEifJ@” 3D —# %4 A TV D, oA iR R A & B
HX E T, Rl 7km L EIZRY, E5IHEFO TR KigHi~Fi<, LoL,
AR CIEARE 3 RER LT, MR A S R EEIE A A E S L 2 AR D
5 (H1LK, @), K THE»HA B-COIBICEKYEND, AEO LRI,
K S AR R O FEEEHIC 1 D EERE R (C ) &, KILEEEEIKE (B
FREIK AR TH) L oBixd boTO< (E11K, @),

EEMERE AB) UVvIVEMKBRTL2RETHY, ZOREIIEHER2~3mTH
%o IRHE A S D72 < &b 3km (FRANEEHIX) £ Tl L CofiL, ZOME
JEIZHFE YV EBiE eV, AL IIIRMIc 2T 5, BEHX TIXAEIZHED
T, EHEBEMLMEEED b D,

WA AR T DY, IRHX Tk bIclEmAaE & PARKILEREE Th D, LF
OB AR RERAE S ~ B - EOaRERARES (LIZLIEELY
JEREIE AR T) TR E OB 2MENEE L LT L0, T OIEH, MRIPIRE - Mk
R - RIS - CRBE 2 EOFE LW S E MY RS Eh, 208
CENREN D 2) OBbd 5, PARKIZERIT, ZIE - RERECE - A2 L4 -
BEVEREIK S - BEIK A ReE (BB O R 2 &T) 7o &T, BECTHMLIEEL, —i
FEARNL T2 2L TEY, WS AJBEENE I 0T0 3 2 RIS ST Bk
THLOTH D, BT NFR~IIROWIR OB I~ AN L0, LiE L
BImi Z 2 5EBE G, BRARET L5013 EE L THEREOMEER W LIE
A E OB THh 5, X LY HTTIIIFEE A ERREEOLZN G2, i
HAEBORNL T 2V A (FEI ERICEE T 5500 ?) OEEET, KEO L

FE7) BGEGIEN Y ICA LD AR AARRIE TV D BRI KICEEICE T S b O E D TR Th -
T, bo LB LWEEROKIES) (72 & 2 ERILKIL) 28D bonbamiian,



34

BRICITZE & 30cm OWE~TRE DMy N> T, LIXLIEZREDZ &, HKICHS
D B & Z OB L IITRBIED LA ZHANRE L, ZO—HIEn< AL FE
nTnd,

BEWAEEE BRE) ARBZEASICEOSRE (—HY )V IMEE) 2 1L T LHE
T, IRHX TIZEES 10m NS Th 5, TeE TR~ REIK A THEMARE L, BiHiT
WK E RT 5, BEOEREMITIIIRED OME L2 < Jar, RAFO LW a
EFET D, BIEIIIRFINM « hHTH X ¢ L <k L, FRFMETA CILE S 10em 2

ELRE PRI A B R TS I SN D OB S D, Loy LEJRHX
THEABIZAMIZIELS 725 T80MNAMZE L, BAEKESCRIKERE R S SL i
AT L9127 2,

WAMEREERE (CB) BEZ2BAICHEYES50mAAOHMET, BTl
HKIZHET D, WaLBE xR LIREZBE T2 AR ER CH L, BT
R - BER A 72 & O AERKIZEEOINRO MRS <, fERE BT

e, WHRIEREE TH D, NERIEE G I CREMNEEISEE Y, £2, &
WKmEmFERMAAmOERE (F11K O) TiX, ®AEKE - BIRE - BERLERS
REEHAEL, XRAEERICENN, KUK AL > TESICEDNLD,

bR EBR XS L OBEFEHIX O B B Oy HITRFED LW RDEDLA
TS, BETFHEOEEICIE, K27 T0ETH- T, PR
LEEFr it o o iE L Il S h D, BHAREAITKROEY TH D,

NALS: S

Picea kaneharai TANAlI et ONOE
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Thuja nipponica TANAI et ONOE
Pterocarya nipponica TANAI et ONOE
Carpinus nipponica Enpo

Carpinus subcarpinoides TANAI et ONOE
Castanea miocrenata TANAI et ONOE
Fagus palaeocrenata OkuTsu
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(Abstract)

GEOLOGY

The mapped area is situated at the Chugoku ridge which separates
the Tottori and Okayama prefectures. The late Mesozoic (probably
Cretaceous) igneous rocks are widely distributed on the Sangun
metamorphic rocks as the basis and these rocks are covered by the
Neogene Tertiary (probably Pliocene) sediments and volcanic rocks.
such the geologic sequences in the area are shown schematically in
Table 1.



Table 1

Geologic Age Formation Ignesus Rocks

Alluvium, _talus deposits and

Recent N
pumice bed

Pleistocene

Biotite rhyolite

Nakatsugs mndesites Py hornblende andesi

Tando wif-breccias

Takashimizu basalts Augite-olivine busalt

A
Ningyooke formation f
]

Pliocene

Tertiary

Mesozoice intrusive rocks

Pykes (porphyrite ~dialxse)

Third stage (biotie granite, cte.)

Second stage (ranodiozite ~granite)
L First stge Geabbro, granophyre, cte

Cretaccous{ 7 )
A,A/JJJJ JJ.\NN-\JN

Mesozoie voleanic rocks

T

Altered andesite, dacite, rhyolite,
1olf, wil-breccia, ele,

F Yokiwa granodiarite porphyrite
(unknown age)

ARARARERYNNSSNY

Sangun metamorphic rocks

Paleozoic
(contact-metnmorphosed)

Sangun metamor phic rocks
They occur as small xenolithic bodies in the Mesozoic granitic

rocks. They seem to have been once regionally-metamorphosed rocks
(crystalline schists——phyllites), but now they are wholly contact-
metamorphosed to the cordierite-biotite hornfels and diopside hornfels
from the pelitic and psammitic rocks and the cal careous rocks, respec-
tively.

Yokawa granodiorite porphyrite (unknown age)

It is narrowly exposed in the upper reaches of the Y okawa (river)
and near Kadani with the close relationships to the Mesozoic volcanic
rocks. Probably, it is covered, with unconformity, by the Mesozoic



pyroclastic rocks which abundantly contain the breccias of various granitic
rocks.

The rock is medium- to coarse-grained, rather melanocratic, highly
porphyritic (due to the phenocrystic hornblende, plagioclase and biotite)
and abundant in the meta-diabasic inclusions, showing marked hetero-
geneous features. It shows, also, the cataclastic features in general.

It has been clearly contact-metamorphosed near the contact with the
Mesozoic coarse-grained biotite granite (the third intrusives) , and has
become to show the granoblastic texture composed of newly recrystal-
lized fine-grained quartz, potash feldspar, biotite, actinolite, etc.

M esozoic volcanic rocks

They are exposed near the Chugoku ridge as large and small roof-
pendants on the later granites, being separated each other by the granitic
intrusions, later faultings and erosions. They are constructed of,
chiefly, pyroxene andesite, pyroxene-hornblende andesite, hornblende
andesite and pyroclastic rocks of intermediate composition, and of a
small quantity of rhyolite, dacite, augite basalt and pyroclastic rocks of
acid composition often containing the granite breccias. From such rock
features, they could be correlated to the Shimonoseki subgroup (upper
part of the Kwanmon group) typically developed in the northern
Kyushu——western Chugoku and, therefore, the volcanism seems to
have occurred at the earlier stage of |ate-Cretaceous period.

Most of the rocks are markedly affected by the granitic intrusions.
Especially, the andesitic rocks are very sensitive to the contact-
metamorphism and altered to the chocolate-colored hornfelsic rocks
which are composed of the newly recrystallized quartz, potash feldspar,
greenish biotite, actinolite, epidote, zoisite, chlorite, titanite, ilmenite,
etc., showing more or less granoblastic texture, besides the relic
minerals.

M esozoic intrusive rocks
They correspond to the northeastern branch of the so-called



“Cretaceous Chugoku batholith” . They can be divided into three
groups as shown in Table 2, which are different, little by little, in the
stage of intrusions.

Table2 List of Mesozoic Intrusive Rocks

Stage of

intrusion Rock type’ Occurrence
i Gabbro-diorite }
| Plagioclase porphyrite Isolated small bodies near the
Chiigoku ridge
Fine-grained biotite granite- Closely associated with the Me-
. granodiorite sozoic volcanic rocks
First Quartz diorite porphyrite Rather shallow intrusion
Granodiorite porphyrite (hypabyssal)
Granite porphyry Contact-metamorphosed by the
o . second and third intrusions
Aplitic granite :
Granophyre
Medium-grained hornblende- |
biotite granodiorite | Batholithic dimensions from the
Coarse-grained hornblende- Chiigoku ridge to the south
Second biotite granite . Rather deep intrusions
¢ Medium-grained biotite granite | Locally contact-metamorphosed
Hornblende-bearing porphyritic | by the third intrusions
biotite granite ;
_— Y — l
] Coa.rs.e-gr.au.led biotite granite " Batholithic dimensions from the
Third | Aplitic biotite granite . Chiigoku ridge to the north
' Pegmatite and aplite I (So-called *‘ Ogamo’’ granite)

Thefirst group was intruded as many small bodiesinto the Mesozoic
volcanic rocks.

Of this group, gabbro—diorite and fine-grained biotite granite-
granodiorite seem to have been formed under the rather deep conditions,
while the others, namely, acid—intermediate porphyritic rocks, formed
under the rather shallow conditions. The petrographic characters of this
group can be enumerated as follows : 1) remarkable variation of rock
features both in each body and between each body, 2) porphyritic
texture in most cases, 3) micrographic intergrowth of quartz and
potash feldspar (in granophyre) , 4) existence of lath-shaped plagioclase



corroded by interstitial quartz (in porphyrite—porphyry) , 5) remarkable
contact effect by the later intrusions and recrystallization of quartz,
potash feldspar, greenish biotite, actinolite, etc.

The second and third groups construct the main part of the
Chugoku batholith, capturing the Sangun metamorphic rocks, M esozoic
volcanic rocks and the first intrusive rocks as the roof-pendants and
effecting the remarkable contact metamorphism to these rocks. The
difference in age of the intrusion between the two groups is probably
small, because the contact effect of the third to the second is mostly
inconspicuous and local.

The second group is developed along the Chugoku ridge and to
the south, and comprises mainly medium-grained hornblende-biotite
granodiorite and coarse-grained hornblende-biotite granite, each of which
has rather homogeneous rock features. Medium-grained biotite granite
and hornblende-bearing porphyritic biotite granite seem to be the
marginal and shallow representatives of this group.

The third group is developed to the north of the Chugoku ridge
and separated from the earlier intrusives and volcanics by the nearly
straight and vertical contact planes of NE-SW trend. It comprises,
mainly, coarse-grained biotite granite and a little quantity of aplitic
biotite granite, aplite and pegmatite, all of which might represent the
latest differentiates of the granitic magma.

The final stage of the Mesozoic igneous activitiesis represented by
numerous small dykes of porphyrite——diabase. They have mainly
intruded into the Mesozoic intrusive rocks and often show the parallel
dyke swarm of NNW-SSE trend.

NEOCENE TERTIARY

Ningyotoge formation Itisnarrowly developed in the slender area
between the Ningyotoge (pass) and the Onbara lake, with about 0.5 km
width and about 7km length in E-W direction. It overlies, uncon-
formably, the Mesozoic granitic rocks which are peneplanated at 720 m
altitude. It seems to have deposited in the channel-formed basin on the



peneplain with the elongation of E-W trend.
It can be divided into three members (A, B and C from lower to
upper) as follows :
A) basal conglomerate and arkosic sandstone (2-3m in thickness)
B) mudstone-sandstone alternation (10 m = in thickness)
C) sandstone-conglomerate-mudstone alternation (50 m= in thickness)
The age of the deposition is estimated, from the evidence of the
fossil flora included in B member, to be the late Miocene or the early
Pliocene. The famous uranium ores of the area are chiefly contained
in the basal conglomerate.

“Pliocene” volcanic rocks

They are developed in the northeastern part of the mapped area
and they correspond to the southern part of the widespread “ Pliocene ”
volcanic province in the San’in region. In this area, they overlie,
unconformably, the M esozoic granitic and vol canic rocks and, apparently
conformably, the Ningyotoge formation. They are mostly horizontal
but, in some parts, gently dipping to the southwest. Their total
thickness seems to be 250-300m. They can be divided into the Tando
tuff-brecciaintercalated with the Takashimizu basalt and the Nakatsugo
andesite, from lower to upper.

Tando tuff-breccia has 130-220 m thickness and is nearly andesitic
in composition. It comprises various pyroclastic rocks such as tuff-
breccia, volcanic conglomerate, lapilli-tuff, pumice-tuff and tuff.

Takashimizu basalt constructs the nearly horizontal strata with 30-
40 m thickness intercalated in the lower part of the Tando tuff-breccia
and could be continuously traced as available key bed. It comprises
augite-olivine basalt lava and a less quantity of tuff-breccia of basaltic
composition.

Nakatsugo andesite has 100 ~ 150m thickness. It comprises hy-
persthene-augite hornblende andesite and hypersthene-hornblende andesite
which have highly porphyritic plagioclase phenocrysts, besides non-
porphyritic hypersthene-augite andesites of local occurrence.



Takamatsuyamarhyolite is narrowly developed in the northwestern
end of the mapped area, and overlies unconformably the biotite granite.
It is chiefly composed of rather homogeneous biotite rhyolite.

QUATERNARY

The Quaternary system in this area is poorly developed and it
comprises pumice bed, alluvium and talus deposits.

Pumice bed, probably derived from the Daisen volcano of the west,
covers almost all the rocks of this area and has about 3 m thickness.

Alluvium and talus deposits are narrowly distributed along the
Takeda-gawa (river) , Yoshii-gawa and Shitao-gawa.

ECONOMIC GEOLOGY

The most important mineral resources in the mapped area are the
uranium ores germinated in the Ningyotoge formation of the Neogene
age. The ores were found several years ago (1955) by the members
of the Geological Survey of Japan, and now they are largely prospected
by the Atomic Fuel Corporation. They are the most promising
occurrences of uranium resources in Japan.

The other resources in the area, whether metallic or non-metallic,
are only of small scale and, accordingly, now they are not worked with
the exception of Okutsu clay mine. Most of them seem to have been
formed with the close genetical relationshipsto the granitic activities of
Cretaceous period. Among these deposits, iron ores (magnetite)
probably represent the orthomagmatic-pegmatitic stage of the magma,
molybdenum ores of dissemination type represent the pneumatolytic
stage, and molybdenum, lead, zinc, gold and silver ores associated with
quartz veins represent the hydrothermal stage.

Metallic ore deposits
Iron Magnetite ores germinate in the coarse-grained biotite granite
(the third intrusives) near Fukumoto in Misasa town, and they are



closely connected with aplite and pegmatite veins.

Molybdenum, lead and zinc Molybdenite ores with asmall quantity
of chalcopyrite are disseminated in the aplitic granite (the third
intrusives) near Tsuguro.

Molybdenite-quartz veins occur in the small bodies of plagioclase
porphyrite—quartz diorite porphyrite (the first intrusives) captured by
the second intrusives near Kamisaibara.

Molybdenite-specul arite-quartz veins, galena-sphal erite-quartz veins
and pyrite-quartz veins occur in the granite porphyry—granodiorite
porphyrite (the first intrusives) between Kijiyama and Kuriso.

Gold and silver  Galena-sphalerite-quartz veins which contain native
gold and argentite occur in the granite porphyry (the first intrusives)
in the northeast of Kuriso.

Iron sulphide Pyrite ores are germinated along the contact plane
of medium-grained biotite granite (the second intrusives) and quartz
porphyry dyke near Mitsukobara.

Uranium (Ningyotoge mine) The uranium ores germinate mostly
in the basal conglomerate (3m = in thickness) of the Ningyotoge
formation which overlies unconformably the Mesozoic granitic rocks,
and they show the widespread horizontal distribution nearly as same as
that of the basal conglomerate which is about 3. 5 km in E-W direction
and about 0.6 km in N-S direction.

The ores can be classified, according to their appearances, into the
following five kinds :

1) black ore -« -+ in unoxidized zone of basal conglomerate

2) common ore (grey ore) - - - - associated with black ore

3) brown ore accompanied with autunite «++- in oxidized zone of basal
conglomerate, for example, near the earth surface or along the
faults

4) uraniferous mudstone -+ - - in mudstone-sandstone alternation

5) uraniferous lignite in the lower part of mudstone-sandstone
alternation

Among these, the black ore is the most important as the uranium



resources, because it has the highest quality and, also, universally
occurs in the basal conglomerate of the formation, filling the interstices
between the gravels(chiefly of the Mesozoic granitic and volcanic rocks)
or the cracks in the gravels. A new mineral “Ningyoite” has been
ascertained from this ore, and its chemical composition is indicated as
Uix Carx R.E.2x (POa4)2. 1-2 H20 where x is nearly 0.1-0.2 and
R. E. are the rare earth elements.

Estimated reserves of the crude ore in the area between Ningyotoge
and Akawase are about a million tons or more and mean content of
UsOs in the crude ore is about 0.05%. Therefore, the total reserves
of U3Os are estimated as about 500 tons or more in 1958.

Non-metallic ore deposits

silica stone Pegmatite veins of irregular form occurs in coarse-
grained biotite granite (the third intrusives) near Fukumoto, and was
once explored.

Quartz veins having 5m or more width occur in medium grained
hornblende-biotite granodiorite (the second intrusives) near Hamako,
and was once explored.

Clay (Okutsu mine) Near Uehara, the clay ores are now quarried
as the paper stock. The ores show the irregular dyke-formed body in
medium-grained hornblende-biotite granodiorite (the second intrusives)
and, probably, they have been formed through the replacement of the
rock (chiefly of plagioclase) by the hydrothermal solution. The ores
comprise chiefly whitish-colored clay minerals, and the quality of ore
shoot is about 30% or more in Al.O3 content.

Hot spring Hot springs were recently bored at several places in
Kamisaibara village, but they are not used now.
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