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RHRHOKRMESSATL, DAL AASERREAIHBIEO R S DFEERARETY LTS
L9 Thbo
X.2.3 MEREALELEY ,
1951 gy i LM HY A Jﬁ%#iﬁlz{z
HERTFE KL, B SRR T B BN O b = F R 2 ) (81,280 m) &l
ELTBEBKINTH Do 2 L0 RIOWEN T & 21 E (i 1,240 m), 1,042m 41,
HIE ik 1,140 m), EEMEIBIGEIO = 7111 Bk 1,100 m), #il» 4% (ifgik 1,320
m), e F oy, BIROFARESHOMEIT Gk 1,300 m) duil (b 1,400 m),
Ry=Fr vy (K 1,503 m) &5 X ORI % A4 )T H DM sEE 4 (i 1,476
m) ZLENLERSN T Do
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Z OHEREER I, FIE S AT TR, T ORI CEY L KUETH B Bl
ERBIEBHLTEY, dxFxvyopikkn (HEMAD) HOKE, £v<F
FYYDOKAN, BLU1,042m UDOFEOWIRICHZMAL L ETE, SHb ENA
I, BREENB I b T 5,

ZORUIEHE, 2R, EEREOEERCBT 2RI TR SN T

Whe LT, BEINLPHETOLME, LIELE, AEPHADALGDOBMY
SlteRtEDRIE (VARD 267429, #iloFA ki, FEOHREESC 74
WEEOZIEE (Ve i) hoElIN T 5,

ID XS RKIEDERI, FATOEEIOMIE» L5 5 FHERT ORI
W GHRLEE), Wb LD LS BRRE ST B D TH- T, AL E IR
RIFADHELEREL HTFERTHA 5?’ EZTNTRG 0

ﬁm%kMKomfu,%#@<btwﬁ%ﬁ%5oﬁ&u;%ﬁ%kMﬁ@kE
i3, 2EDOENL S THbo

Bk FEXLE (1958 : W3t #HE)

(W geE A (R K, Ve i) i
HywFxvy (REXWL, Vd#E) !
j L R, Ve VAR - dbil (R KIl - ¥~ 4, Ve i)
! “%‘;{%ﬁfg#‘.#w%$w R KD i ¥ — &, Vd ) !
| g (AL, Ve VA« 271 (F—a, Vdil)
B (REKIL, VAR - 1,02m 1l (F—a, VA®) « #iff (|
Ui k1L, Vd &)
HERYE A (R K, Tl F—2, Vd—sc.Vd . Id #) i
7 v 7 vdall (RE ki, Ve « e « Vd-»c #i) ]
! 7 vty kil @oopkE ki, Vd#)

— RN T 5T
3 rﬂ(ﬁ‘{%ﬁﬁﬂ BEAE Ry (V) |
' il (KEEES) (MUKW, NlcsIVe-c- Vd . Ve 1) |

CERMIZATA (1955) ©FEC L %)
ZOBEA T, PR KUD S B, FreF 5 ) G RO E L T
Wo
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a) PYFRIUMEHY

WERFRKILNDEREZ R LT B 2 LT ki, FL1kmits iR E AN
Eknmrdh > T,

[XE o B, JRNCEIEE Lo T LT,

OB TIE, BHIT, KA ¢ KB - KK - R &% < A A TS
@Ekm%ﬁ%%ﬂm%%&;nfwéo

WL, B ORISR R LT5 Y, & IS, e s d o) drekk
OAFE T, BmA b ARRREFIEA SRR « S5 A O AT BRI R
BTN ES « SRR IR ISR EOEEE b » 725  DIFSTAREL, &
HIZ, 2RI, FUESCEHARIKA L E ORI E 5 < TR KINRR S
D EZ > T Do

b) BELrEEY

VI, s x v ) DFAEKLE LT FOERIMIERENZLDEEZLN
B,

ORI, MBI T, MTREROFHIZ, TO—@HEDZne VB2 7
EFp\e ZNT, ZTORARIER K OALEIE G 1 Thv,

EA L ATTREITA S EIEG RIS O, I &M it e S B s L T
Do

BB T CHET D L, 2¥D X5 Th 5,

B RARESVBEENLRY, BRERAELPADAREELTIELLA
T b,

T o AT REYVT 4 v 7EABELDLTC D, RIER - 77 A « B
o BAER «c BB/ EDBR T 5B,

WL, & FT, HWBREAOMRHEE S ATV S,

o JbilimEtey

e, s~ o) Ofgkok i ETEILE DN TE 2284 KkLTH - T HE
i, PrAFRO N~ A%{Es T3,

MEFTIGR AR DAL I, BRI ORIHHIZ 2 (F » THRE L T Do

IO, EhA S ARS BRI A RIEOEER & T L o5
BEEHN OB E N TN D,
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IEEE, KGO LIBGTOREIEONES Lo LTE Y, EEEaOBiN
EIZHI » T Do

BHE T CTHET DL, 2¥DX5TH b,
W RAEREDRHEEESLXBREENLRD, LEC, DALAEESL A
T B '
H O RRHTTADEN, ~ATREVT 4 o 7MlBELDLT WS, #F
A, WH, #EA, BESEER E» bl - T 5%,
W, FHem s Sem U TFTORE S2 Y » 72 ek UEEE EAC LT RBR
SNTnDe

b) KuevFri UMty

BY=FH2 YV, PeF R ) OFICTELRERTAEKUTH - T, MEFTFEL
DL 72 LT Do IWEHICE, G LA o0REQBHARORH B0 AERHID
FOREHRE, HUDEAK M UIHB E JENDER D D0 20130, DFRE,
W L EELEOME, BLARRERLLND.

ZONEDIEM K TP T, 1955 4%, 1956 47, 1957 48, 1959 4F - [EHRM 29,
BAED, 3 LRI & 220 T o

IO, MERTREER A S 2 A AR 2 > 2 2 2 EE eV o 2 A LT
0, & Y3 b —Wh SEHDOMICN B EHEOHhFIC L CBEE LT3,

SRR S s (VA D O & PR IIHIAY & o TS & R
ENTdo W, BOTEIVELABE Lo L T5,

BB TBETB L, D¥DIH>TH b,

Bk MREHEEL-REEL,

i ok ~ATREYV T4 v 7 EBELDOLTC B, T A, RIRA, EAEK
FAT R BB En b o TR D, LECHIABRK » T 5o
ki, Kale s, KUUEEE, o< v EURIONEE, KLY, #a, MK & fIkL

KK B RS NTHE Y, ZO1EMS TUEREEBbNS AL v 7 = LA
BIKEE L E DRI E 3. A T B o

IO, AT, UM F B T Y, S, 4 v AR b
— i, BT, DERRLE DM RLBH SR SN T Do T, ZOFRMM T, |
RIEHBSHATH T PR, BORRRL O DRMEBERAL LN D,
S 51, 2O BR L7 kL0 IR = v o v DB SR A S T Do

— 35 —



e) FEELHEIM

HEPTFE K IUBF DRI OIEBNC & - TERS Nz, 2 =2~ FROFEKUTH 5,
IWTHOM B, Bk nBH 20, BE, EEHEREL T 5,

ORI, IR CIETE O S TEELTE Y, ZORIETE, HOMR
ROBHGH L T Do R

A S ARSEERLNE (Vo) DAL BA L, s Blsn s
7, KA, EEOBEZTREEL TS,

ORI, KL, RTR AL, KOLEERE, KL, R OLIK 72
EnLHERENT VDo KIEPIZE, KREDKREPA LD LN S,

oW, BAR S VERKIUBERAEEA E R LD LN, 2D T i,
FIREE L 0TER, HE BRI TH » 72 2 & & WD b O Th D,

X.2.4 EsEHIRY

TEEMNEOEEFINOWEREB LU, 1= 2 =32 7Y DJLE H e b /IO EE
VIFRE L T Do

ZOHEREME, £ OW BRI, S EHE S NSRRI N T Do

TAEEMETE, WEHEE, B, BEZ2EORRBCHED TAIEL Thd,

A =2 =27 VIR T, ZOWMEERT 2% UEDEMR, REL LT3,

X.2.5 % & B

BU MR EB O, HIRICHEEL Qb BRIEBLOBRINTHY,
e KNREMELREE &b - T Do

XI it B 4% OE

2 DXEHIR O R BRSNS, RS & EICHIE & O 2 KIFEI & TEEE
FOCRARII LT, Z0DBERIIKS TE S0 T4bSL,

a) LR ORI IEE T 2 PN R,

b) LR HHIE SRR & T, WG E A F S N7 RIRE R,

O HIRMTE OHAN I FGE T D byt SRS T e
HEDHERITTH Do
1 % ks &

FOIOWMKREL A2V -DAMr vyEYVKUDOHRCETWDBEII>TH Do

36 —



EFNR # & X

a) EERIRAK S

ISR D PRI TR S 17z, 1318 N—S 720 U NNE—SSW H itz 3 - 72 18]
ARETTH 20

ZOEBOWEE, IFIGIES R L, B, ERE L M LTV B

W, WEME L, 12~20° O OEIRE Lo LTHE Y, ke, 30~40° 12
o T\be 4B, FHRAIUSTITIE, Rt s, 588 XU MEHEERRE L T
Do

b) LHiREmRMIER

1962 LIRS AL AR #J:%’é:éig)\

i ER I S EEII T T, NE—SW ORI % & » T ik L7z maiigs
HThbo

— 37 —



Z OREETNG, VERRS FREEE, ERAHREE TRE SN, FNTNREOR
T EEL T Do

ZoOMIBLE, FEHHON EERE, 13EAEDRGE L TE Y, FHROMEES
2% » T, WO EFIER ORI R RE LT Do

ZOBAEETE, 1~2 OERE X UERB AR E N TH T, Wb S E R
BEr 2 LT0de ZNSORMENL, 77— 2 Y7 ae)llOoflfs, Vo) H
HNERSPEEZRESREI LT, ZOH T, NE—SW, JtTik, N—S okm%
boTdo

Mo, —iZ, 10~25° DEER%E L LT 28, HlkEiar-s acon g,
50° DL T D X 91225 T do

Z DT ORI, a)—RET SRR, BRRBHONFIETHD EEX
R

©) HHhBREEE il

1962 s mHEEE LK b

FUE OTAEIBIZFE L TH Y, JIREHHIEA O, —2>OREERTTONHTT DIER
Y T Do

ZOBET ORI, FANSOERLY, EMAEROREENOHBTH 2.

Z o Zlx, NEE—SWW Oitma b - 0 LB » THRA, 7 v F v
T ERRASFE LT Y, R L72ERR L, TRVERE B ORI A R LT
oo

HifB OMANT, 20~30° FAEETH Do
2 W &

IINTORARIBIERTE & - T, ZOBBEARRELTEY, InsolE
12k o THUBERSE I » F S L L T Do

WifgiZ, ZOEMERMS ZIOENS, DFOZO0FRGUKMETE 50

EVI Gl -y

b) NE—SW i#: by ¢

¢) NW—SE H:oWfaEt

a) HRBE
OB, FEEGCEET 2 EEA, KR BELEDFRIRENY - T, EHT



(ER G, ZOMEOFHRTE T, Ex50km U Hth7 - GESFTER X372, K
HBLLDTHD,

2 OMIE T, BEBI6 DR TIRITEN S, Y=y FZNEE-T, fvF i
Y VIO TN SNT LE »72, N50~60°E mitf% Lid LT 3o
WriBEE, & BZETELh o700, BEKEATIE, 13&A EOMKT, bk
DHWIBE LD LT Do

- ORIEE, ISP B BIEE T B, IR & RSB & MR
RSNz DTH-T, TD5 A, HETHOMBEBEORERES L OFHE=MF
BN EEROBREDIEA Y TR b, BHEELTNSE5 Thbo

b) NE—-SW HopiEe

ZOFREOWIEL, BRSSOt R SRR BT BRSO
e LRRRs L% b - TR LTV B0 Biicda, WIBEA, 50~70° )
F0aERE D -7 EHBTH S0 WROEBEL, H3 VKT <Al

Z DEERR L, s L2 NEIE R VIR L T Bo

¢) NW—SE toimat

I ORMOWIRE, FAUNTOXNLEAEERCE#BUT, INEREIEETH - T,
D MIRRB #0722 O K F A ELE 52 T Bo £ LT, ZAUTE DHBO AT
Bl b L5 LEKRE .

Wi A, 60° LLED LR A b 72 EMETH B0

OB, D)OWIEEEL VLRI SN THY, BB L - TIH SN T30

XIL & 8w E

ZORIEHLEE, ¥ a TR~ FERIEEEAS O NFIBIRE 2 & BT Al b i o0 1| BB
DIBNNT22 T TORGHEFRIZH 7 - TRE L7, @i 5 RKkm o % < Ol
FREMRFE L T Do T/, FHHKUNIGEIOBRTLH 728 2 H00, 1Y 2k
TP REERR LT Do T b, NFIRIB T T 2B LSRR & RIKCA, T
IREBTES & OB IR T 2R, I Bl maiEs & ORI EE Kok A, HEfT
FER OB KUIER & L TR REEN CBRT 2B OmE s < v v, BIU

*ORFREROMBUERLOBMEB T, BROIHBTELLIDLELDLR .
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HE, JEEREORBICHEA LIS EIREFIR LA 2 EBENTH S0
INGOEEREO—HE, TTIRBENLY, BERREBI -T2 0
Thdo
LSRN, RO, HE ORI BETOHNEDHLDY 2835555 T
BHDo 5, MBOEHFHIBEDA v + —~ %l & UTIRFE T 2 AR A,
HELFN SN D TH DY, 5HRETFSNIAKRTSL .
XI.1 7
TRV, ST - WIS O MRIERE - HEE &, BTROMYIE ST ENT
Who
WERLD, RIEE, # LabEke T, BIToRSE LU, HFVEYNTIER
Vo
a) MERIBDRAR
HEBIB O IZ LI S F - THY, 248272 2 2)ILEROBEONRICE
HrH LN Do
T ORI, s 78 em, 155 cm Th B A,
— - FORIBFH, MERZDS LREESETH Do 72,

=l DI, I LA TAB DI Th o T,
I N BRI ORET DIEHORK T, ZOMBES 2, &
- LR S ThBDo
- WEE REE, PARTERKEEC NG, EREKDE
! IR T Do )
I 2 DUIRD G HTRE S, %2220)&}5‘9’6‘5)%)0
B : bpoppgs | COHERE, EROSREIN HHRED
S N0 SRR I LT Y, AR OSSR
i 3 RE =ik atkosEr, WHLLLIALLTVSe %
- 12 T, HIRRHE, HAENSD U5 L TR L
i B TOBILT F Lo ZOE 5 nb AT, HHEO
B == 1B, BRITRRITIZ B 72\
— ~— b) BERIROER
E12R % & KX PeplErnzid, EEMCZ LY, EBORRE 2
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2k HABOLRGME

T 5 MR T B | ‘
ke | K |5 REF | RME R @ﬁﬁ;ﬁﬁiﬁ@ﬂﬁﬁ%’mi
(za) | (22) | (25) | (2e) | (Cal) | (22) |#(%)| (Cal)

{ |
11.101 29.05, 29.68‘ 30.17 4,230' 0.32{ 52.44! 7,350 ﬁg!;?*ﬁ$§1 1.53
l ! |

BT KHERE

SATVDo —HEANT, HEL W LEEWEI INET 2005, REOEREMIZS
FoTHY, ToFiEL, —ELTHZNE S ThHbo

BYREE, 613 TROMROHF/INFOYR, BEFIFHACRTT ORI
DINER L ETHBN D,
WINDHPKITENTY, TIND, ADSRNE 20T GWRLTH B 72000, 1R
BEBETIIENTERNE ZAHN S

REBOBE S, 1312, 20~40cm §i#% TH D25 BHEMIT L0 X I TH Do
ZOWEMIT, _vy 7 vy IR g A 5 B EERIE AT, Hem 5
10cm DITFOEWREE, & EITEEA TS,

REE, HWRO F~F1 8T %,
XIL 2 7Eilids X OVRIRMER AR 77 A

I OREHR LB FEAE S BT Bl R L TR A DI E & 2T
PR - AT OHIE A < F LT Do

Z LT REFNARE BRI CAmRBERNDTHY, Tz, v i b~ RRy
AHERFEEL T Do MIEOHLETIL, 1 =% =27 ) \UEER, B L OWR
VMR LT B £ LT, ZOBEO P, b LELE - BERBORE
BHEEL OB EnFREND,
Emu,%ﬁ%ﬁn;ét?ﬁzﬁ@#n%%t,Lﬂwﬁﬁwﬁﬁituﬁﬁé
ol LG MROWEEAICEBIE LTk 5 ThDo SREDCEITL, iAo
N o720

Zofami, W TR AME TH D L, 0.645 TH D,
LT, ZoEe, WERZARAOBOGER Db E DROPIZL H - T,
NOT, BRI Nzs Lvd, B, ZomEbbnsk{insTwa,
ﬂ%&ﬁ%ﬁzﬁ%m,¢7$+—M®amu,ﬁ%<@mLngc
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v b=, Ev=F2 Y )VEEMITE T, BB LA D 5N TR
ENFHLDTH - T, WOdh:S X OFERIE, hFtto)| LBHOME 54 L T
Who F7, WA ETERMNIE, H v eF iy VEEOEERNL S 0 LT D,

BHREON _ EEREOMEREES, WOFLHS WAFINE ZA%, 1313 N0~
60°W DWIB A Y - T\ T, 2 OBIEOEEM Tk, N60~70°F - 30~40°NW o
AEMERE D - 7RIS  EREBOHBAKEL T b $72, FOJLHEMAIT
tx, N40°+W - 20~30°NE D&M 2 & » TR Lz, FHHE - Sk rEB s
FEL TN Do Thbb, TOWEIIL - T dEEMOHEIRE {EBL T %,

F v AR b —ilE, KIEAE 10~12m Th - T, BIEITE,  KIHEE AR < #1
BLTWBX9ThHD B, BRETHIL-ENFRIFTE, BW¥ESm FT,
KIUEHERE D B L O ERARE L THE Y, TNLEE, RS « B0 E O
HETH 70

KR AL, HIB IO X 54, IHFWIEAY)S EE SN2 Z - T,

EBI3R + vEk P —WORKD ABE EHHBALERLTWW)

LT B MHHSE, K Bbd T, 30~40 Sifiths 24, Zhno s, 12Fr
DORHEER LT Do ZREDRNTE, DELBIHSAE A LDEN D,

ZUT, BAEMPTEE L2 7 A2 T, 300m¥/day 2B ThH D)
EEbN D,
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CRAXRBE R

o 100

g AKM
E
Vil
£14 KRR T A BB 3 05 55 A1 1
ZORRIADSHHETE, 2FDL I ThHDo
B3Ik KARFASHE

CHy | CHe | GHs | CO, 0: | Noete, | # &
(Vol 25) | (Volz) | (Vol2z) | (Vol22) | (Vol#7) | (Vol2) | (keal/m®)
t

88. 00)

1 1

BT REEME

IOBHHER NS ABE, ZORRIT AN, HERORMBAIATHD Z 385
MThdo

ZLC NEBHARTIRB AT 2ERERSEE 7 AREEE L, T/, [AE$
SN TR b D EHES SN Do i3, ABIIUE « BURESE 21T 2 B
BO—E G, RVEY—T &b v—= 5 )~ VREGERE AT B &
Bl AER T, Mt g, 0.06 22 jignfEs LdTnd,

T DHIRO TR AGPIRDBEN O TUE, TR L 35 273 » TR BT
W BB 5 7.

0.94 1.551 3.32} 0.33 5.86 8,212

43 —



Lo U, A0 EIERE OB RS 5 £ OB O 77 A BB OFEIF IMREH & A4 T,
WIEFARENRT 2L O TR EHEESN D,
XI1.3 A7 K A

KIgINCE, HiIRRERE - DFIFIBIZAE L TEY, s vr A RORIECEE
LT 5%,

IDORKANS, BEIKET, PROMGEHEZ Lo LT3, £ LT—HI2, fUKAD
BlE b - 7GRS ATV D,

T, HEESIIEL, EIAILE ST, HEE L OBROTEHCMERITHEAS
NIZWAREERDPEYSLATN S,

ZORRADIHFERE, 2EDL S TH B,

EAKR BRETHR

wa \
(25)| SiO2 CaO MgO Fex03 1 Al:0s Ig. loss
Bk
[ :
A 4.88 52.27 0.40 0.43 0. 444 41.58
B 2.11 54.111 0.20 0.56‘| 0.36 42.66

¥ e

DGR, BHEOPRRLRALTT TH LN, OVHBNIEATHD LI T
HDo

T OgEE, EIIEE A 350~400 m, 5% 150~170 m T~ & O FEI TIATE AN
TE B0 #EE, 3T 1B0FHL ThEEBbh b,

FAVFARTE, ZOPEADT R E, 500 m G LG oMz L, HIKED
VIR A LD LN Do MFRIIAE X OEMR, RETR S120on T, ffER L T
XIL4 # & W

FIgDOHHEIIMIK T, A v =55 > ) B BIGR L7 TldE D g 23
TELTRTE L Tovdo & U, MBI &SMRHIRE, BBAPPLRENL S Th -
T, POTRIESN T2 LD TH Do

a) HAhEEK ‘
HEPTHENE R (BRI ) DAETiy Lkm Oz Hh Do ZOPHLY, B 26 F120%
N, 32400 3BEF TEIES N, 2,000 THERHE LA WbR T\,
ZOAFE, AN ORGRI B 72 > T Do
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SERLE, 722N T 200 m DPERER 72T T, 13F N—S O HENCESIT 2 3 D
BB OHREN T2, ZLT B, ThZhlE, 25, 35HKEA
STFHLN T Do

ORI, TRy, 2y TUREERRLTESE L, T4 21 7]
DEPHEEIRBRESIE TH - T, BIRHIIRE L T 5o

BEYHOMEHIRG, 15 FHMPKR 24 900m?, 15 EFMFPIKF 300m?, 2 SHIK
NF500m2 THbo T2, SHHRIUUL, FEFTH72LDIAEALNKLN 720

PEOE S, FHPKREDL, FHIm THETH D,

EIE, EZAZE 5T, Fe;54 22T EDLDONRH DN, FHLT, Fe;50%
B TH D0 TEFEFE, S$50.9~2.222 L Bk LoTH Y, #AE LTI, R
Bt R BT 5,

b) # BEK

HEFTFEIR R (B ehidsR)
OTEFEH 500 m DEIGIZ
HDbo

BN 35 4R S, dE e
Rk - TS L7z
Y, BEEGKUBTH B,

BEE=R - Tt 1
FEREOWES LU FE v ~F
oY B & R DR
LT\ 3o Z DY, ¥
PR EEUCEA S 21
T OIBESETH - T,
MERAT 70 m, JEHY 40 m,
JEE 2m ORER T LT
Whe LT, BTV
HEDEMEDL 2 91L%
CHECATWD, .,

Gy, Fe54~5522, BI5E SHiBOWEEIIK
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BEFTHLH, G5 1.3~1.T220 %, Gl bOBNIE > T Do
XILE ~ v 7

AV b —WIOTE LK 3 km DPEDOE AU, RED TROYE~ v 7 v g
B LT B,

RHFN 26 4570 58] 29 4242 T JEHBBIEERRR ST & » T, PE= v vl &
IR TR SRR T S Ny, BIFEIRIIRTH B0

PR, A v 5 3 ) A DREE T E MM L COOE L0050 HIERH70m, 1
b 150 m OFEFATHEE L TE Y, e 2~3m DJE S DHKEX I SA T, #DOLT
W, ENENImIEDIES DI % LT 2o fhfiiid, Mnl18~5022TH %,

BAE, WoGizid, Mnd8~b64 22 mgiHE s, #9950 (s N Tn52%, JLKDT
3, BEAEREIN O L T2,

IOMETIE, BAETY, WEMS, G< vy YRS (MnO:0.05mg/D »3iEH
LT %o

ZOPIREEENT, v b —EORIFOUBEEMNE L, UBHEOE~ v R
L T2 &5 THDH, TOFREDREL, KHETHDo
XIL6 3 (& # .
- Ry g = IR ONRIZERIR L T Bo

K, DNFIFIE OIS & AT A F B E ORI N 40°W Ha o35l e
ZFoTC, WEEENACE U2 LSER LA D TH D0

[HE DR, REEEGIERERTH - T PEORELILL Ebbi, &2
BITE > T, AEPERNLLALN D,
XI.7 & ;}%)

ZOFIROEIHIEI L, ZODREADE R SRR LN TS, Thbb,
WERTFEIL R & 8~ v " VIR DB OR T H Do

WEED, FvFx v ) BHYOBRROEHE D7 - THEH L T2,

a) MFFERR (FHER

IO, KRIE24RICER SN, KIESEMALRRBEENBI b T\ 5, Bl
T, 2HOBRERD D

S HHREROBILTY » & b, 43°C Th 22, BRDETTI 40°C ik
THhdo T2, TOMEDWLERID &, TATY, 37~38°C DIRENFEHT 2L 5
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THdo

SR, EEE, 5k, o THIbAREROBMWGEEERERILKERTH

Do WHERIL, IKEEIIhDY, BELINRT 5o BilkiL, 550/min BE THD.

KEGHHRERE, DFOX S Thdo ClLimdlEmseir B 33 4210 § 541
EHE ﬁﬂmﬁﬁmﬁ

— : =

B 4 pH fﬁ:ﬁ%ﬁ(?" ‘K+ r Na+ I Cat+ ] Mg+ | Ferr = M=+

aRE . 64 3905 29.01 324:§'V\728.17*—”§§T§#¥7 013 9.75
i | Al | C | SO- | HaASO,-! HSiOs HBO, [FreeCO: CHS
Pt 126 6851 1,736.1 0.83 234.6‘ 17.9 502.2  32.4

b) & o &
Ry =54 VI OFEEROBM» LB L, ZOBEEDKIREN S, HER
LT LT Do BN, 5~6 5 FTd » T, HHLEEEFhHTEETHD
HENLT, RIS, 43.5°C TH DA, 40°C 2 30°C T EFKL H Do
KEGHHRERE, 2FD L5 THDo Gl FEERARN, WEf35410 4
5rHD
EhER EAKASKE

|

|

W 7 pH g :}g HCOs- fFrf:% o Total | NH, | SO~ | | Car+ \Mg++
G 41740.0 215.9 2.2 224.0 trace None 57.5 194.4 117.5
(mg/!), N R T T ‘ oo

P RS

2255, ALl RSN A 05T L E, MnO % f#5E (0.05 mg/lh)
HLATWDS,

OGNS, BEHR, SR VB IS, TNETE S SFIHENT
CHREBSNTE 7o B0, A VA b=z po s U BCHSRAEATESND
WBLAT, BOWENLMREE TRALENTHAIT2 L9 TH D0
XI1.8 7 ,ﬂ'
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Résumé

The map area of the Kamiashoro sheet is located in the eastern
part of Hokkaido, between Lat. 43°20'~43°30" and Long. 143°4%
~144°0E.

The map area is classified topographically into the three areas;
the area of flat terrace and alluvial deposits below 350 meters
height, the area of dissected landform from 350 to 500 meters,
and the mountainous volcano area above 500 meters.

Geology

In this area are developed the Jurassic-Lower Cretaceous, the
Upper Cretaceous, the Palaeogene and Tertiary formations, as
well as the sedimentary and volcanic effusive deposits of Neogene
and Quaternary ages. Geologic succession of these formations is

shown in Fig.
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1. Jurassic-Lower Cretaceous

The Shotoshibetsu formation that can be correlated roughly
to a part of the Sorachi group, the upper part of the Hidaka super-
group, is developed in the western part of the mapped area. Itis
composed mainly of schalstein, and has some basic igneous rocks
and limestone. The thickness is more than 800 meters.

2. Upper Cretfaceous

A series of sediments belonging to the Nemuro group are

Age Geological order Thl&‘?ess
Alluvial deposits

e Talus deposits

@

b

_g Meakan volcanics

jasd
o) Fuppushi volcanics
)
=
8 Lake deposits’
g Q .
<2 £ Oketo volcanic ash

Y

é Tarrace deposits

f

[am Akan volcanics
o
‘:‘5 fel‘:: Iyudaninupuri-yama lava
=
o i i 420+
| ¢ fKawaka- Kiroro formation
L @ .
S1.8m Nisho formation 1200 —
g8
1<) = group —
P Honbetsuzawa  formation lgggi
[ Tertiary] Rikubetsu formation 800+

?

‘g . onbetsu Charo formation 440+
. T -
& © 87U | Omagari  formation  |100~200
el &
8 - .
Sg) o |Urahoro Yubetsu formation 20
LY
E group Rushin formation 220+
Upper Nemuro Kawaruppu formation 700+
Cretaceous| group Katsuhira formation 400+
Lﬂ&fﬁ’é‘,“u,ﬂ'.dﬂ‘i- Shatoshibetsu formation 39+

Table : Geological Succession

— 52 —



distributed in the southeastern part of the map area, and are divi-
ded lithologically into the Katsuhira and the Kawaruppu formad-
tions.

The Katsuhira formation, more than 400 meters thick, con-
sists mainly of dark grey mudstone.

The Kawaruppu formation, more than 700 meters in thick-
ness, is characterized by mudstone facies including medium-fine
grained sandstone in some parts. The sandstone beds attain a
thickness of 80--100 meters lacally.

3. Palaecgene

The Palaeogene formations are found in the southeastern part,
where they cover the formations of the Nemuro group unconfor-
mably.

The Palaeogene formations are divided into the Urahoro and
the Onbetsu groups, which are unconformable with each other.
Both groups yield fosslis of marins fauna indicating Oligocene Epoch.

The Urahoro group is the important coal bearing formation
in the Kushiro coal field of eastern Hokkaids, and is divided into
the four formations in the central part of that coal field.

In this map area, the lower two formations of the four, the
Rushin and the Yabetsu formations, are exposed, but they are
poorly developed as a whole, when compared with those in the
central area.

The Rushin formation is composed, throughout the whole
succession, of conglomerate and conglomeratic sandstone, and rarely
intercalates sandstone and mudstone. The thickness is more than
220 meters.

The Yubetsu formation is represented only by a narrow strip
above the Rushin formation stretching for 700 meters. Except
this, it is absent from the rest of this map area. It is a series
of sandstone and mudstone in alternation, and is about 20 meters
thick. A coal seam (80 cm) is intercalated in the lowermost part.
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The Onbetsu group consists of marine sediments containing
fossils of Poronai-type fauna. Two parts are distinguished litholo-
gically in this group. Tle lower part, being characterized by rich
sandstone facies, is called the Omagari formation (200 meters
thick), and the upper part of mudstone facies the Charo formation
(more than 400 meters).

Distribution of the Onbetsu group is far more extensive than
that of the Urahoro group, and it extends farther northwest where
it lies unconformably on the Shotoshibetsu formation. It shows
that there was migration of sedimentary basin between the two

periods.
4. Rikubetsu Formation

The Rikubetsu formation rests unconformably upon the Shaoto-
shibetsu formation, and is developed extensively in the western
area. It is a series of terrestrial deposits being composed mainly
of conglomerate and conglomeratic sandstone. Several layers of
coal seam (less than 40 cm in thickness), considerably varying in

thickness, are intercalated.

5. Neogene Sediments and Volcanic Ejecta

The Kawakami group of Miocene Epoch and the Iyudaninupuri
lavas, the products of Pliocene igneous activity, are developed in
this area.

The Kawakami group is thick, marine sediments which yield
marine fauna indicating Middle-LLate Miocene Epoch. It is found
extensively from the central part to the eastern part of the map area,
and exhibits a large synclinal structure. Relation to the subjacent
formations is represented by fault contact everywhere. Along the
western wing of the syncline, it contacts with the Rikubetsu, form-
ation while it contacts with the Onbetsu and the Nemuro groups
along the eastern wing. Namely, the basement rocks are diffe-
rent on both sides of the syncline. The group is divided lithologi-
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cally into the Honbetsuzawa, the Nisho and the Kiroro formations
in ascending order.

The Honbetsuzawa formation shows a remarkable difference
in lithology between the two wings of the syncline. On the east-
ern wing, the upper part consists of hard shale and sandy mud-
stone-mudstone in alternation, and the lower part of mudstone,
hard shale, sandstone and conglomerate. Contrary to this, the
lower part on the western wing exhibits a wholely different litho-
logy of pyroclastic rocks composed mainly of lavas and agglome-
rates of hornblende bearing basaltic andesite. = The upper part is
similar to that on the eastern wing. The thickness of this group
is 960--1,360 meters or more.

The Nisho formation is a series of hard shale and mudstone
in alternation, comprising many beds of tuffaceous rocks throughout
the whole succession. Tuffaceous rocks are remarkable especially
in the lower part, while tuffaceous coarse sandstone beds, character-
istic and less than 100 meters in thickness, are found in the middle
part. In addition to this, the formation varies considerably in
thickness and lithology from place to place. It is less than 1,200
meters thick.

The Kiroro formation is a thick series of mudstone and sandy
mudstone. Tuffaceous, pebble bearing coarse sandstone beds, 10—
20 meters thick, are found developed in the lower part. The total
thickness exceeds 420 meters.

The Iyudaninupuri lavas are distributed around Mt. Iyudaninu-
puri in the northeastern part of the map area. = They are com-
posed of hornblende bearing hypersthene-augite andesite.

B. Quaternary Sediments and Volecanic Ejecta

The Pleistocene comprises the Akan volcanic ejecta, terrace
deposits and the Oketo volcanic ash formation, while the Alluvium
is represented by such formations as lake and swamp deposits, the
Fuppushi volcanic ejecta, the Meakan volcanic ejecta, talus deposits
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and alluvial deposits.

The Akan volcanic ejecta comprise the somma lavas of basal-
tic andesite characteristically including pigeonite, welded tuff of
augite-hypersthene andesite and pumice flow deposits.

The Oketo volcanic ash formation is found in the north-
western part of the map area, where it covers the 1lst terrace
deposits. It consists of coarse volcanic ash, and contains sand
layers, pebbles and pumice. Thickness ranges from 4 to 8 meters.

The Fuppushi volcanic ejecta, in the eastern corner of the
map area, are distributed around Mt. Fuppushi, which is a strato-
volcano erupted on the western rim of the Akan caldera after its
formation. They comprise porous lavas and fragmental ejecta of
olivine bearing augite andesite.

The Meakan volcanic ejecta are the products of the volcanoes
constructed after the formation of Akan caldera on its south-
western margin. They are characterized as a whole by andesite
belonging to hypersthenic rock series. From the early to middle
stages of volcanic activity, lavas and fragmental ejecta of inter-
mediate andesite containing quartz and olivine phenocrysts were

poured out, while those andesite were ejected in the late stage.

Economic Geology

Such mineral resources as follows are found present in this
area; iron sulphide ore deposits and limestone in the Shotoshibetsu
formation, coal in the Urahoro group and in the Rikubetsu forma-
tion, petroleum and natural gas in the Kawakami group, manganese
and limonite ore deposits precipitated through solfataric action of
the Meakan volcanoes, and hot springs related to the mentioned
volcanoes. Except one or two instances, they are not very large.

The limestone is dark grey in colour, and is rather hard. It

includes siliceous rocks in forms of band and network, and is rather
rich in silica. The ore body amounts to 1,300,000 tons or so.
The natural gas is related to the Tertiary petroleum, and
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contains 88.00 25 CH,, 0.94 2o C,H,;, 1.55 25 C;H,, 3.3275 CO,, 0.33
2 0, and 5.86 25 N, etc. Many signs of natural gas are shown
in Lake Onnetd. The alignment of these signs and the geologic
structure of this area suggest the gas reservoir entrapped by a
fault.

The limonite is scattered in the Ponmachineshiri ejecta in
form of small ore bed, 1—2 meters thick. It is rich in sulpher,
and contains 50—54 25 Fe and 0.9—-2.2 25 S.

The manganese ore is found resting on the basement of lava
flow belonging to the Ponmachineshiri ejecta. The ore bed is 1
meter or so in thickness, and extends for 70 meters from east to
west and for 150 meters from north to south. It contains 18 -50
24 Mn.

Most of the manganese ore deposits as well as of the limonite

ore deposits and being exploited.
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