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5HAMS 11 HE TRFHEIHEX 100 45, F&UTHMEEREICHEELTWVD,
FEFIEROHEIRTED Th b,

PR SR L OILVERE T, WK 470 ~ 590m D@ EIChiiE T 5. MHid ke L
T, WA TAK 8 DM THE LS MM A BRI Z L2 L TR D, T OLHih



TBA 24 Appe i 67,319t fifr  Fe

WEF 25 ARpE 56,000 v Fe
WA 26 4Ep 58,200t v Fe
WERN27AEPECI2 A % -0 45,400t » Fe

HRHE S NN BT = e

DOrEAEIHNIC, ) 500m ZFR T TELE 30 ~ 50m DO ILIRA PEPEIL T ICE > T 5,

539§
519
509
50%
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Z ORI > hRIC, 1O R Z ZMEKIIRDHE b > Toa, Jeflliik
DEEICH > TEII (HEFEEILX OIS B)) B FALTHRNA TS, TOIIKRIE A
MR EmEN, TR OIRKOEEDENNORB TH ot eEALNTV S, AL
K& 0 &M L3iA 1.2km, K 680 ~ 690 m DONEIC BRI H M, 95
/IR TH %, 12 HENH2FE 4 HEHE TRBEN DL ENTH 2D, 1EREH

HENZ T LD,
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FRR S HRITTE Y U 72 S5 B YRR E Rk U 7e 88k 85/@ ¢, N 80° W D5l & <
LTV S, H EDEEE 800 m TH > T, LA DEFEE TN 5 & 1,000
KBEIATVD, RIEREPOFIT 70 m, HREBHREIA THHOEILITE T
N5 L 130mICET A, FHLT 100 muiETHAIEEHRLS Go>TWD, DIk
JBE 1 REBRBZENTVED, POMRETRES 1 ~4m OBWER O, FAFTHE
BElCZ LWRBZ 1 ~3@ET 2, RHBZEDHBOREEIHLHR ETE > TR
12~20m T»H->T, FAmEEMI A>TV D, £EELAICKDZEIcZLL
JEE 25 ~70m, FH45mOFHE BRI EARIBEOI-—LIELDES, £
TNz L LD SIRRHE T, FEEEE R T 10 m & ISR 2 R BRI L T
W5, HMAD FAICIIEOO—LghiH b, RlEOBEaRZR_EELTVD I LD,
AIEIC KD MENTVS, HEDSZIAED FEE TORSIE, HOE T 20~ 21m
T, EAMTISINE EXEEICR<RD, Wil T 12 ~ 13m TH 5, HURH
FBRE T, SRATORRDERDEII & 225 [ 5K 150m 745 & T OHIPHIE A
HDRRIC KB L E oK HANEL, H2VIRIMAATICFITLT, IWEAmIC
fiyonTuws LB on, TOESOERLHICRIEADIEANZIEENTY
%o TOEKIICHMADIR LI RIRILTDH > T, T OHMAZIZR L ZHR O
KRB Z DI AN TH S, HADRMEIEZTOPREI OIS TIE, —RICPWHT
WEPYRE ORI Z R L TO 2D, HREK DT TRIERDKRE L, AR
MY L TWT, #EMERICZROZMZ G5 ZTED, #LEUDODMILAZAD H -
TV, TNRE—HIERKENEEORMA, “RWICIRM, flREnztoLER
bNd,

AR EAEBILTH > THIRE D, GIRBEOSEET, WICREE, W
B ORI WERROZ 2T 5 IRROHUIRESTIEHEE, RlH»DHIRT, MW
PLE T T RBRETHZM, LA D ATHEWVIBHIHRD Z LB & 72 D ST id 5
%o XD EREAMTYS &, PREIE EMMUAR L, BRI ESIE
EMALNE Y, AL LRI ERBERIE DOV TW A, SMEROREIE LA
MEL, PHIRWSEEARERD, MEhRLEVEHANALNS, HARDHREZ
RTEDE, WWHTBICENTALND ENEHTH B, KIHaOBBICHE RO
BN RDEND T ENB B, I DML Fe 58.20%TH > 72h, 1 50%
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DLEE UTHIEEL TW3,

BIESLARDIE S PREEO ISR A DN, TOKEGMEOBHATHZH, >
Wk 7 7 OV WS U720 BT R DY 2m Nif BIE i KRB & TR L D >
H5,

BEAKIZEMHN DM I VEE L, & 80m, M 30m, EE 3mMU LETH-
T, £LEH50cmIc T ERV, JAIEREETIRHBZETHI SV, B 25F
FEICAHNIRZ R LT 430 t Z#tH Uiz,

M. 3. 2 PEfl (584 X2

HEMEEMNICH > T, AR UAK Y RFEEK 3.8km, ##k 550 ~ 640m D
G U, ASEEMAZEORE TH 5, TOIINGKIES, 4 FUhigkdE
BLUEHBEOMANFRER L, KIE S5 FEEAFZNRIEEZE 2D, |7 410G

RS I N7 R

PSRN D, ZORT IR SitoRE Lxb, WA 18 4 H
BIAERX BT O L2 o T RTVERGHE T 51270 O Tl i itk &t~ R -
Tehy, W1 23 AR &K D BRI DA & 78 D A1 26 FE0 SHFICET L,
COFRNBTERBITSNT ENH 2D, REKELAEMIE NIz LML, L
TLIZI3#Y 500 t DN D %o BRIFHLTTA SR (KIES ) T TP FREZ /R,
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ZTNE D BWAREAERE CRIEPOER R T BRME 2T, —#BIE L7cAd, #EK
LeBicHIb Uiz, TR 26 4Ei A MR E 2K 0 R (IHFIRER) 2/ T, o
BINTIRORTEN = BRI 2 2 [F58 (—HORRMM ) Ko oL, IRz e =
%~ Ty ZERZERTT, Wk O HERET Iy Zia% 3 25 TH > 727,
YRHIBRIRI AR AT > T ad o 7z,

WH S HBXUNER 5, EEFEBRDTLLTHS,

miFn 26 segE (11 E Tv#EESAEO [ 7,350 t ' f4r Fe 50%
WA 2T AEpE (4 B hZE L A IO R E©) | 25,000 t » Fe 55%

SRR SHRERILIE TH o T, AR (BEL K D FHT 2)11) O LROmMOR & JLDRE
DOEFEMEEL b, WRICHEN UM OHE L THD, 182 5 3Ry
FTWa,

H1HARIE 1 ROHE TH o> T, IR KEEH 290m T, 1E 90m N DO EWVE
RerL, ZoLEH ML OG> TRESEY, FMORICH ATV 5,
Z LRI ELDHTHL, 025~ Im, IHAEOEORITENES TET TICHETATY
%0 HEDETIIRK TMICET M, EE 2 ~6m TRAMIFLALRL, £
BOZHICZ UL —HOIA XD %5, SRz 2 UKk Z LE T/h2ERIC
HH, B EBRLUHESFOARCETLONZ L, > BOESEHZH, —HRIC
O 5% SRHRIC R D S0, mOR O & O 10m FANCHRROFE A S - T,
BT B2 TR L DD dH %

B2 BRIEALDRFEICH > T, SADBEREMN I AT THNEEN, BEH
Bl |l DIg e HEABNT VSN, KBEILTH S, ML TV ED LTI,
ZOREZZMFEICIFVWEET 150m L E, HIZ50mLL EH-> TREETIEAHATH S
D, HRAEOREIEE 1SR ERRS R0, WIOAMN 1 #iid > T, Mk Ekinz
L DODOH %,

B3 HERIG L DRSO — DR LIRT, #MMickhhrnEEhizb 0T, EEid
#2.5m THBHZ ORI AR TH %,

M. 3. 3 AV AFHL (55 KBHK)
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S5 A1)V V A gL g R X

WERESERRIAS 719V )L 2 d > T, AV AR O ALIbvE 5 E Y 2.8km I 7 3
%o 7Lk D 7V AR B K ORI 2 #E T, BRARSHIICE 2 Bif7E b o
v VEEDH D, BER NIy I TRIEL TV,

T OFRINEKIE 5 LA RTEAFER U, [ 7 45 M 2 15 TRFARER & 3
UTHREEL e, HINCE SR ote, ZOH%MKILL TWIH, WA 16 I EkL
At AR L, otk ) VWV ARRE T T v 78R ZRT, Kzl —85l
BRI 22 PGB O Ui 2 752 9 5%, JHBURBISERT 2 37 T e A8, BRAT 20 27T
FERORKSICH Y, FEALEHINT 2 T xRl Uiz, WEHI25 & D BIgLEME
BRAEN N ZEEL, BUERE 6%, EAN S04 (EkzR<)Z2E->T
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BITL TV, LEEFIIRDTELTH S,

! 3,360 t

I 25 A pE . | Rfr Fe 54,5 o
WA 26 e ! 7,610 t ; v Fe 4.4 %
RN 27 AP f 13,000t | # TFeb540

(ze L 2843 ﬂﬁ)(’iﬁiiﬂiﬁﬁﬁi)

COHKIFZ VDD B AV IV AGHIDE S i@ L, Z ORI PMITERL
RBEREZ R L, BARDPERL, WIS EAPER L TWiRn,
OB RERKCS « ZE B L ORI ERE A G2 e L, 20 LIciE
O—LEBICRAENES B> T, JRIGIFK 430 ~ 580m OE T IChi@E L,
WK BRUOHE 2R K 0 AD, 52 8KIEE Bic b KLk & g X 8k
Ricnron, REEDEIKILOIRILK TH 2 1E1 I RHIETH 5,

BRI 2 HOEL Db, HiEASEM L 20cm, FAE 1~ 2m, #Eno
—LJg 30cm, EEHLE 60 ~ 200cm, AL 15 ~ 60cm 35X T FEHL/E 150cm
NADIATERD, THICEDFHBESLLE> TV, EHLEON A BEGAE
2L, ZOEZELAERIMPHYOEL KUCEEOEADOHIEZAE L, ZERICEH, hD
HRIRIED X > OIFHZTRL TV S, FEEEE O 13 B8 0 TR £ 72 13 SR %
RU, ZTOTFHICHPOHNRZERT EDOMNR > HEN D, EIRHIE/NERK~KERD
FAOMEEZREA L, E#ka D BT A0, BERETH 150m DIED
YIA W 2 AL PG T AHTHE LD DHE LTV 34, YIHE O 4G IS IR IEER LT
Vo R ZORITIEAHEIC K D 100m ETHDENTVEM, ZOELEEMNH] &
LHHEIC R OIGOBENHHDT, EHICTTETHHE LTS EHEEIN
TWa,

55 2 SEAARAL R X T B L 20em, IRAE 1.5 ~ 2m, KA ABGED— LEH
Im, §if& 1 ~2m DIETHIENMRICHEDNTED, BEO FREEZHbNATY
BODT, TORBIRERTHSD, UL Uik RIC K NEFIEE 3.6m LLEDH
Fintdsd L, BEHDONTWRIAIEBBEaEZEL, TOFAKIHO 1 I3
MOEL X CEEFOHNRER LERICE R, O EHRRMIRZAETHRENHR LN
%o KL H L UDDIEK 60m DY Z, Libvb s \wiit LD Df K T A4 L
T3, BITIEHHICKDH 60 m X THENIDENT NS,
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5 2 BRRF R X TR 1 <, BUIREEAR DT RIS TR R K 30m, & &5
m DHICEEE U, WD DRI THRIEL TW 2, SADRITIE 6m, ZT0
JEAEEINCHIL TV B, T OFAED EEOBEIEO Fi&, £ 30cm LU N DOz
BOWEBICBILL T0E. BIEICRZIADBNE> THE DT, SR HE
PUCHR U CTECRBRIR E EZ DNS, HiABEORCEAROZEL, UK
TR > /NZERICE T, SMAOPEEHIC BV TRUKE & D 0.5m @ W E AT 5 it &
EMEHLTHED, ZTORDINIEEHLE>TWVD, KL —#IcIE TR D
BHNRICAENS,

OI. 3. 4 SRR

BB EN NS H > T, HARKIEFHFERARILORE TH 2, IHIRRIFER X
D RJTEERA 1.2km OB E QRS D, D ST TEPZENER SN
THH, FLbIv LWL 2,

SRINEKRIE 4 FRER O R K/NTFw AR U, KIE 5 & i B 28 Vil i i 72 15 7c
Y, [\ 6 FEMEHRR, |7 EILERER St ORA LaY, ORIk
KA0EZ OIS K > TMNABICHRITE N T Wz, A 17 EBELORE & 5o 7,
WEE 6 41, KA 60 %, EEFIIROMEY THD,

WAFD 24 4R 6,087 t mmfii Fe 50%
TAKN 25 4% 8,000 t [ k-
FAFD 26 MR 10,735t mfii  Fe 53%
2T EE CQHET 22,177t [ I

FLL ORI ICIERIS LA A D& R 200m DR FEZ G L THlk->TEBD, Z0
WD 57T — I3 & RGN A S FEBEL T b, BREHIEERIIORREICL
HEEH L TWaEV, SHER T OB FICH > T, EKIEHROBRAKIN (EKI & Eif
JNEDEWME DK 750m LA b &L WIS B)1]) IZif> THNEENS,

IRGHETH > T8 AFNCHNIEEINTED, F1~FIKEMHINTNS
M, TOIBEHLTWVEEEZALNZEOND D, FBRIE5HAKTD S, HKRD
DAL TV ARIKINNCIE > TH 800m TH 2 A, TNHIFIFE A LRI S
T, BISEESHIKOANBITEINT VD, SLISEDIFEGEMICX D 2P
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ENDHBD, KAERDZTLL THB, KD 30cm OEH LB KT AILK, 50 ~
70cm DVFE A, 50em ~ 4m O LA AR ER EEH T — L)#, ) 30cm DA RS
T, 8iik, #930cm OEAKTE, 2~ 5m OREERTETH > T, ZD bl
VR =ROMMEEERER DGR EBELEZ> TS, FHBORETE 1 ~3m N
REEET, MICTmITET B eAH D, BBURQMEROHN AT R B s
AN3~THHRNLTVED, TNZTNOME - &S - EMBXUTHEHMNENSGEZ B L,
BELSL—HERE Nk LT 1 ROILED Z D% D JRENATIC K D oliE .,
HEEIEZEBIM L2 DEEZONT VS, HSBITSNTWVWASH 8 JLRIGEME
— W, R 45~60°S TWE LS LWRMERZ/RL, BAILE 150m, JEE#) 3.5m,
R AN DK 25m T, TN &KD FHIERBEIETH %, ML TERIEIC X O R
AREZR B2 I3 I TSRO R L, KN ED 5 @K 14m O AGUE 2 A% B bt
LT, S8k THRIEL TV 5, Si00d BB EBLIR T AR, BT > /NER
MW B, &8 HIKLUNDIAL T, MICHYWOHIENRDENZE D, WHIKROE
D, BiROE DENREIICED SN,
BRBERBILBEOZETO 1 A 5 FRBRMEHN U TH D, BHENEER R #E 8k

EILBRLDODOH %,

M. 3. 5 KL

AEBRERKH (HFFEZE ) N REICH > T, A kmiliH& b EHK 3.5km
DEFNCAIT %o MHRFATEE & © =R 28T, (LTic £ 2 iR 5.1km DRI
b o ZERNSH D, BAOHIIE NIy 7K o TV NENEERZHV 2,

ARFUNIHER 12 FICHRR B 5N, HEEE T ORIEL & LI, BRI 18 F4
KO BIRHE =RRIBE X CEREROMA LAY, BEIDHRREICET Uiz, 1
20 ERFHFORAE & L BICRIL LD, M 24 XD B L, HBE 6,
MRAT0H, EEBIE NLOED TH 5.

NER0 24 PR (24 4F 12 HO* 1 o AIED 1,200 t mnfii Fe 52%
MEFI25 4R (254F 1 HED 264E3 HET 12,000 t Gl k
HER1 26 4F% (26 4E4 HED 2THE3 HET 17,350 t i Fe 51%
MERI27 A QTAE4HED 284E 1 HET) | 87,000t mfii  Fe 49%
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SRR L — A7 LT ISR RN 2 BB Z 2 L, BIARDNELL T TEADER
HIZIE LA EADNIZV BURIE 1 KOWBILEN 575D, ZDEAIEES 2~ 3.5m
DEAEIEEMN TEO—LE, 5120 LEEEH 20cm OEM - TEbDN
TW3, SRgORETITHRAK6m, FH24~27m TRAZFIFEA LR, HEHIC
FWLRLEABRU FORZINEEAZHA L, ZTOHE FOMS TN BB 1a Rif
TH5, SlgOE TRIHFROMLIETH 5, WHEEIADIZIRIEER 233m, k1% 86m
DI SHEHRIETH AP, RERBEBMERSMNZNTN 36mIET 2 HIAND 5,
C OFMARZILEOBRG AT ET, #RHE THERD 5S4 NP TRIEL Tw5, §ilgo
RGN LR RO HIZIC UTe A o THRIETIR 72 SRRDE L, FCiigniziE
ORI ER AR 10m ISET ZMEN D 2, AT L LTHIETH 2, THRO
AR AR E W TS & D BV a2 <, 72 10~ 15cm DR DKA%
HI25605%, iAdREAZEL, MYOHEZETSOMNEETHSH, U
JLELRE, B DS DB T Fe 50%LL Eafifqie LTHIEL TV 30,
G DEEIRE LTV BEINE E A& <, DOV, mEhfiild Fe 57%TH %,
BRBEEEH L TOSHERIEHASNZ,

M. 3. 6 FEIL

HERMHEENARICH > T, FPriin & BRI 0 L & 0I1F > ihflicfiniE U, JHIR
MARNBRE TR by ZHEERMELCTED, SAld b Ty 712 KD RBRAfRH
ENTWV3,

C OFRINGKIE 5 AFHM AN R U, 2R A AR G 215 TEREE L 7278,
& & IR U7z, BRAN 14 £ QR Rt AR M2 15, [ 26 £ & DRI %Z
Bilha Utze BISERHE TRMRA St OKEERE L7x D, BA 4%, HEA23 4%
(FHEHRIEBRS ) 269 %,

RO, JEEH 150mISEY B IEVREINBENREZELTED, £
DD B P4 )T — TR D DR P R B IRHME N FEE L, Z D22/ NI D
RIS, RIS ZIEE « HRCE B K TREERIKESEDNET L T0 2 LINHE, BIAD
FRUADODRLENDNEL, HARBELEAEERLTORY, HREHEDOILNTICH
% 651.9m =0, L5 Tkm DT Z I 5 N2 /NS (1K 300
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~ 540m D) SMAN 5 HFITHWEEN, ZOHEMEMIHIC D 5 HiADMIRIEH 1.6
km TH %, HEKBITENTVW2DIEHFRICMTZHITIKTH 5, T OMETIE
LEBA 5% 50cm DJFAE L, I 1m OVFEAE, K 2m Ok LEo— Lghd b
ZO FITICHADIKTE L TV D, UM THIET 5 ik Liciigcldad, —fx
KELUFOAE > T O WEILOIIL L, ZOMEZAL TV HEEaMTHEu—LEh
5755, BELL —HAERLUIZHEN AW E NN LIZEDTH A 5, il RIC K
NE T OIRDIEIRIE, EFK 150m B XK THEEN 60m OF SHEMAEZZ LT
280 EZLN, FREERA12m, EH2~35mThd, HAIEEBEOTHML
THUR, BWMTH->T, WMYOHIEZHT 5L DM TH 5, fudEmiild Fe 53%,
B Fe 48%A L TH %,

1D 4 H DILAAIC DOV TRINFICBEFNEDN TV EDAT, KEFKEDDHIBIR
BRHATHZN, B 3MWIRK D E/NHEBIT, HIREHUSHEROESLDESEBL
W,

M. 3. 7 &L

AERABKTE (IHFRTER ) METEIC 5 %, IEIRMETEEIL TR 1.5km T, i
# 460m DFRNHERIIC H > T, BIERDPSITE TR I v 72U 5 %,

COBRBIETH>T, EETEK Im, ZLEHK 100m, HK 50m TH 2, TOD
FEIZEESK 15m OB a—LgTEDN, HiEidRICH > THNLTVT,
BRIETIRIEL TV ED, #ENFHIE AL RSN, KRN TH -7z, W
A1 25 4FE1d 5,500 t HHEEL 72,

M. 3. 8 ZoOfthtoMEkILRK

HERSHERICH D hnET L O dt 4 P57 K 2km, #EHk 580m O M ML IC /A 1E
I B MERARIE, A 26 FEAEH B X UEARBIAOM AN L THIREHZERL
LDT, HMEENTH %,

COHKRBIETH > T, IREIRE DRI HRE NI AR [BE D RO RIS >
THTEL, XL 50cm ~ 1 micd Exvy, AHEic & o T OHIBOMR E
reHEipE, BT 70mME, W5SmU ETH B, JEE & 1 4 Dk R TR
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IM»BD, TOFHAD3IND1DOIAIEBOZEL, WMYOXE, HEFEOHEZHE
L, ZEBRICE AP DI ZRT, FHD 350 1 IFBRBEHBEIEEEA, kTP
PRRZRL, B0 350 1 IZREEHILTT C S5 ABICET,

FIERL SR BIEIC S 2 BUEILE, R RICHIT S N8, MFEMA
FRT IR (IHFRCE ) B (gAY ) o 5 RAE S £ THF 6km O [IE, BEMEHE, [HAT
KO WLILE TH Skm ORI ZERLENR T SN TV, KIE6, 7HEBIZEIMAI
REENTD, BBURRELOL, B5EKLHBTH - T, htic ks 2,000
~3000tZ2HI B EVS, OIS mAEREILILE UTERINE N, FRIEK
IF 3RS S B X CHMEEOmMANFER L, KiE6, 7 R4 HTEIC/ N
HHBL, SRR LI DY, TORIRERYRKX RN, DUV T H k8L
RBMOFHEEZD, BRELCBIATY S, SIRIEEBENOSIRKORID LT,
51 300 ~ 340m ONEICIFET B, aldRic KNEHIAZ 6 HHZH, ZD 55 31
BILRIEZ <RV, WINEHETH> TZDREIIE 16~ 10mbbH, O LHEE
JEE 1.6 ~3m OXLKTEDN, ZTOFEIRKE, RHICIGEIKE %8 - BT
OWHETH %, BAIEEHEG, fEOdHZVIFEar 2L, B - RELS X ORS
HrLRICHGALZILETH D, LilEEEalSEORZa L, B ciLEnd
VAN ADARES N

M. 4 ZOMhOIRAEZR

M. 4. 1 SHASHTASHTILER

HEMHERN OEZERE D 100m FROGFICH 2 BN INE, AT 15 447
FHENTZE DT, A0 FHE THRITE N, DIREKLL Tw 3, #Eakx
FABEE FICBIIRICIRTE 9 2 SMERSER ©, iz B LB KUz hhy, JUETEE
70mITET B LD,

m. 4. 2 M 4

HKINE BRI EDEHRMD D, HKIZR 1.3k mi#lfy U7z AR (A BRESHL A
WEIZ) IS E K 20m, WK 20mDEAMNFEL L TED, TONIMZEREE L
AEBAEDZES> TSN, ZTORMIIRLETEDNEGIREI A THS, D
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IRIEZDDTHITENT ENHY, BARKAGZE L —RKIHETHLD, TDOTF
EIC I > FRALBRIEOILRD RS 5N, LI ESILOMIRDE > T2, FiED R
HERC 3L, WMEENEB X URIKESENEEL TV S,

m. 4. 3 & M

AERESHEEANC BT, BRARIERI & O BfRINSHWF 600m NRO4A R T, %
B S Z A & UTHRIL TWb, COEAIRIEHNDRTSH 25, # 3m
FEDOMEIRAIE DA BN, EEIEMERD OMBRTIREOZE L, WAITKRERE M
FINKLL N DOFFARIIND B HOTEAR, KRR FOZIIAEHABSEZTA TV S,
ChzFLEZHVTERETHRE, MLl TteAaBIUHEAFIIHVTVS,

m 5 i s

AIIVZKRER  BEAIEREAIR 1)LV A2 > T, Wb 2 /1)) A HiDE s dik
i@ L, BANRRED S ERNADHES TV, RREOFEFEERICE S <
SHIBEN TV, WHIA TR 22 I HE AN BEHE O 720 Ol A D
TSR 2 BTz, BUERREE 4 §F L LAY 1 S0 D 5, T OIRRIGGHIRE S
ST 2 MEBYOHMRTI VY LEEGHL, REK 50CTH> T, Hiig
- TR ARG - BB K UMD v F - MARB X CHBREICHEDNH S Lnb
nctns,

ERRR HHRIHENIRRORNMICH > T, KR 3EHO, 5B 1HIZAR
BT, MERAH BT T0 s, MEEFOHEMRICE LRIRE 70°CT, i -
VT - B - HEHE - AR X CYUHSSICIRERH 2 L 0b N T 5,

EHRBR ABREKEAGRICH > T, LSRRI, S BFIci ch kD
R 1km ORNCHREEMD 4 #F b %, MEOEIREE P L OB T MR k2 E R
R, RIRET70~80CTH D, VUSTF - i NN - 55K - WFICHEEN S
B bNTV5%,
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WHS, AR, mAR  JCiE AR R A W, MR A AT A
¥, Vol. 4, No.5, 1953.

B S R A G R U R A L G Bh O R, BB MERE, Vol. 58,
1952,

HEREA 1107702 1SR (Fid), 1925.

FLYA R OKER - BRBISE L (BiSb) SRV HE WV T, RS KA EE T2 AR L A B
e, No. 10, 1948.

FLHR D ¢ MR AR 8L R O BRI LW T, R H B T2 R B 22 T 25 5
#, No. 11, 1948.

LA R RS - WA - MEMISLIR B R T > F B VY, HiEAEHERE, Vol. 56,

1950.
FHHEKER - AR ERR AR (Tad), BEmEI LR St 2 Wk,
1950.

FAYEORED ¢ BREHL A OFZE, No. 1, SALME, Vol 2, 1952.

WARSESE G E IR L O E LRI AR (TR, MR AL A SRR S R
R, 1949,

OS5 g IR L O T M OBk IR R A e (08 ), HhEGRRAERTH
#, Vol. 1, No. 5, 1950.

ANRCE - ALRBEB RIS T, HEPEMEEE, Vol 9, 1902.

filll#8 7% © Petrological Significance of Large Anorthite Crystals inclu-
ded in some Pyroxene Andesites and Basalts in Japan, dt
HHE PSS, Ser. 4, Vol. 7, No. 4, 1951.

Bl IR AR A R B AR AR A, PR AT R, Vol
3, No.4~5, 1952.

I TR ¢ AR E A BR AL R O IR AR T IR A R, RS TR A A R,
No. 65, 1909.

IEEECR, th 2 % 0 ARFRHAE A I FEE 9 B MR SRR Bl 9 % B 8 85 K
RIS A sE e A S0 1 R UV FIRAR R IR 1L D SRR IS DT,
Vol. 2, No. 2, 1935.

i WS IRIRESIL R A, S AT, No. 29, 1876.

B. Koto : On the Volcano of Japan, HiE*2H5E, Vol. 23, 1872.

WIEME, A T AV T FICBfRS 2RI OB MRS, HUE2EMEEE, Vol
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19)
20)
21)
22)

23)

24)
25)

26)
27)

58, 1952.

SR E CRRERIL OB, HARFEREZEE Vol. 53, No. 625, 1937.

ElRY dusEr s oR E e Lo, P AHEES, Vol 39, 1932,

BRY, iR JLiRsE v o R A NE & R O sl (1), HE~AMEES,
Vol. 40, 1933.

RF B3I ¢ At B H R R R iE E RIS DWW TC, MUE A HERS, Vol 28,
1921.

KH M= 1% 38 B M O RE R ] o it o5 Mo O 9k 853 75 s, SR 35 s,
No. 8, 1913.

KEAME= - PEREEN 2 K G T O EkEE, His2iEsE, Vol 24, 1913.

AN ER © R PRI T B A SO S BRI E S T IS DV T, T
MERE, Vol. 58, 1952.

KBRS - IR R LR, AT H #), Vol 1, No. 1, 1950.

kB, NIER T PE R IR E A I o0 BT (B 1) SRR D W
T2, 3OME, JLifpEEEH, No. 20, 1952.

BOREL, AR #gwial, kali, Vol. 1, No. 3, 1933.

BOREE, AR, ARER D BHNRR R CHEZ W], J0EEE R 2R
=21, 1943.

b B s JigsE LS e, frE A bR, 1932,

HHEEF = JtisE LR, JbfEs, 1925.

HHhARF = ¢ dbisE A BRTEE O, BAA N2, No. 2, 1926.

AT RER - On some interesting features of the deposition of iron
ores found in Hokkaido, HILKZEIRMREL 3 #H, 1927.

SO, ARRIE @ et ( DARBEARS 1), HeEidsm, 1951,

T R ORAR - il A6, BRI\ JEIEIC R BRI D oA (55 2 )
HEBIRAIRIENC 203 2 KILIR D3 Al C, kill, Vol 1, 1933.



EXPLANATORY TEXT
OF THE

GEOLOGICAL MAP OF JAPAN

Scale 1 : 50, 000

TOKUSHUMBETSU
Sapplo, No.51

By
RYOHEI OTA
(Written in 1954)

(Abstract)

GEOLOGY

Excepting the restricted occurrences of the pre-Cretaceous,
the area mapped is wholy composed of Neogene and Quaterna-
ry rocks, in which volcanic rocks are most predominant,
sedimentary rocks being limitedly exposed at foundations of
volcanoes. The geology of the mapped area is summarized
in the Table 1.

Strata in the southwestern corner of the mapped area,
consisting of black clayslate and schalstein, yield no fossils,
but are lithologically presumed as pre-Cretaceous in age.
They show disturbed stratifications.

The Osaru-gawa formation is the lowest of the Neogene
sediments. It consists of green tuff and tuff-breccia, black
shale, rhyolitic tuff, and tuffaceous sandstone which are suc-
cessively conformable in due sequence from below to upper.
Green tuff and green tuff-breccia alternate each other,

and both contain brcccias of black clayslate or andesite.



From black shale algae and Quercus sp. were found. Seeing
from the lithological characters, the Osaru-gawa formation
probably belongs to the Kunnui series, though it contains
only a few plant fossils. The Osaru-gawa formation shows
gently folded structures.

The Osaru-gawa formation is overlain by thick lavaflow
of plagiorhyolite. The upper part of the lava is alternated
with plagiorhyolitic tuff-breccia which becomes gradually
thicker in upper horizons.

Propylite lies on the Osaru-gawa formation at the Shiraoi
river-side.

Thereafter, this area had vigorous volcanic activities.
The Karurusu volcano, Horohoro volcano and many other
volcanoes erupted one after another, so this area was covered
by quantities of pyroxene andesitic lavas and pyroclastics.

The Uembetsu-lava and the Soshunai-lava are considered
to be lavas of the Kutchambetsu-dake volcano in the Abuta
sheet map on the west-side.

The Pombetsu-lava is considered to be one of the Shiraoi-
dake volcano lavas in the Sokeishu sheet map on the north-
side. Each lava is made of augite-hypersthene andesite.

The lavaflow of the Bankei volcano, which is made of
augite-hypersthene andesite, extends to the area of west
neighbouring sheet map. One can find a explosion crater
right north of the 947.8 meters-hill. A sulphur sublimate
deposit was once worked near there.

The Horobetsu-lava is considered to be one of the Horo-
betsu-dake volcano lavas in the Abuta sheet map on the west-
side. This lava is made of augite-hypersthene andesite.

The Horohoro volcano is so dissected that the original
form is obliterated. But judging from the present topography,
it is quite possible that the original volcano appeared as a

cone and its summit was not so far from that of the Horo
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horo-yama at present. The lavas of this volcano are divided
as follows: Futamata-lava, Uyoro-lava, Shikifu-lava, Yachi-lava,
Gasu-yama-lava, Horohoro-lava, Tokushumbetsu-lava and
Tokushumbetsu-maruyama-lava. These lavas are augite-
hypersthene andesite, except the Shikifu-lava (olivine-augite-
hypersthene andesite) and the Tokushumbetsu-maruyama lava
(hornblende-augite-hypersthene dacite). The lower part of the
mountain consists mostly of tuff-breccia which intercalates
lavaflows, while the upper part is made of thick lavaflows.
Tokushumbetsu-maruyama is a parasitic cone of Horohoro
volcano. There are nine remarkable explosion craters and big
faults as shown in the sheet map. The ridge which lies in
the southwest of the summit of Horohoro yama, has a line of
cliff more than 6 km in length and scores of metres in height.
There are an oval caldera at the south-side of the cliff, and
a depression topography between the cliff and Tokushumhetsu-
maruyama. Three big faults are found in the foundation
rocks of the Shiraoi river-side, and the lavaflows of the
Horohoro are also dislocated by these faults. These topogra-
phies and faults indicate that the Horohoro volcano is suffered
conspicuous crustal movements after the perfection of the
original form.

The Karurusu volcano occupies widespread in the south-
western part of the mapped area and further to the adjacent
area. A wide lava-plateau with gentle slope and steep edge
is well preserved near Kokei. Other lava-plateaus are also
noticed in the south of Raiba-yama and in the northwest of
the Kasha-yama, and these lavaflows were supplied from
the Karurusu basin which is located in the central part of
the volcano. The Karurusu basin is surrounded by steep
cliffs and, in particular, there are very steep cliffs near the
summit of Raiba-yama and Kasha-yama. It is clear that this

basin was once a lake, beacuse a lacustrine deposit is present
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in the basin. There are many explosion craters, Karurusu
hot spring and many other mineral springs in the basin.
From these features, it is easily considered that Karurusu
basin is an explosion caldera.

The lavas of the Karurusu volcano are made of augite-
hypersthene andesite and is divided into Kokei-lava, Tachibana-
ike-lava, Raiba-yama-lava and Maru-yama-lava. Maru-yama
which appears as a lava-dome is a parasitic volcano of the
Karurusu volcano. The original form of Raiba-yama lava-
flow, which rest on the highest position among other lavas,
is comparatively well preserved, so this lava is younger than
the Horohoro volcano lavas.

The activities of the Kuttara volcano began later than
those of other volcanoes, so the original form of the volcano
is relatively well preserved and also post-volcanism such as
fumaroles and hot springs even now remain active in this
volcano. The writer concludes that the Kuttara volcano is
Quaternary in age, while all of other volcanoes are Tertiary,
partly Pleistocene, in age.

As to the Kuttara volcano, only the north-half of the
somma, Kita-yama, Hiyori-yama and Oyu-numa (Boiling bog)
are comprised in the area mapped. The Kita-yama and Hiyori-
yama are parasitic volcanoes and the Oyu-numa is an explosion
crater. On the summit of this volcano lies a round caldera
of which base is occupied by a lake. Presumably the original
form was a cone, but an explosion blew its head off and
made the caldera. The somma consists mostly of tuff-breccia
and augite-hypersthene andesitic lavaflows which are inter-
calated in tuff-breccia, but the amount of these lavaflows
increases in the higher part. The Kita-yama which is made
of augite-hypersthene andesite, is a lava-dome which erupted
at the northwest of the somma. The Hiyori-yama on which

an explosion crater is emitting white smoke rises to right west
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of the somma. It is made of hornblende-augite-hypersthene
andesite and its generation is perhaps younger than the Kita-
yama. The Oyu-numa filled with boiling water is in a huge
explosion crater in the southern foot of the Hiyori-yama. It
is said there are several funnel-shaped places on the floor,
from which molten sulphur is created and deposited now, so
the surface of the bog looks black and muddy. Besides, there
are several explosion craters near there. Judging from the
distribution of Hiyori-yama-lava, it is considered that the
original body of the Hiyori-yama was larger than the present,
and the explosion blew off a part of the mountain and gene-
rated the Oyu-numa, after the sedimentation of the Kuttara
formation.

The Noboribetsu mud lava was made at the time of the
explosion of the Karurusu volcano. It is massive, fragile
and rough without stratifications. The rock is brownish purple
or greyish black in color, and consists mainly of welded volcanic
ash, with somewhat altered whitish yellow pumice and a little
amount of andesitic breccia. The mud lava seems to have
taken place before the sedimentation of the Kuttara formation.

The Tokushumbetsu clay lies unconformably on the Osaru-
gawa formation. It is thick clay with thin layers of sand
and gravel at the base.

The Kuttara formation is divided into the Noboribetsu
pumice and the platy sandstone. The Noboribetsu pumice is
found on the Noboribetsu mudflow and is mostly composed
of disorderly accumulated pumice. The platy sandstone is
brown, a little fragile, and regularly stratified. These two
parts of the formation are mostly conformable, but partly
not so each other. The succession between this formation
and the Hiyori-yama-lava is indefinite, but it is considered
that the formation is older than the generation of Oyu-numa

in age.
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The Morino formation lies unconformably on the andesitic
tuff-breccia which is a product of the Horohoro volcano. It
can be divided into two parts: the lower consists mostly of
false-bedded sandstone and pumice, containing small quantities
of peat, clay, pisolite, sand and gravel, and the upper con-
sists mostly of conspicuously light red colored volcanic ash
and pumice accompanying with thin beds of sand, gravel,
and clay.

Along the Osaru-gawa, the higher river terrace deposits
- the Tokushumbetsu sand and clay- are distributed. Near
the Bankei station on the Iburi Line, the deposits are seen at
such high altitude as 350m and 450m above sea level. Similar
terrace deposits are present also along the Shiraoi-gawa and
the Uyoro-gawa, but they are of so small scale that are
omitted on the sheet map. Along the Shiraoi-gawa, the
terrace deposits rest unconformably on the gently inclined
Morino formation. The Shikotsu mud lava is a product relat-
ed to the origination of the Shikotsu caldera. It occured
just before the depression of caldera and flew down to the
southeast, forming a wide plateau expanding as far as the
Pacific coast. It is almost flat, but becomes gradually lower
towards the coast. The mudflow covers not only Neogene
and Pleistocene andesites, but also the Noboribetsu mud lava
and the higher river terrace deposits. The mud lava which
is rough and fragile, consists of welded volcanic ash, a large
quantity of silky lustrous pumice and andesitic breccia. Some-
times plenty of black glass, thinner than 3 mm are also
contained in it.

The Hongdo sand is the lower terrace deposits of the Osaru-
gawa. Similar deposits of sand and gravel are seen also
along every other river, but they are omitted on the map.

The Karurusu sand and gravel is a lacustrine deposit at
the time when the basin kept water in it.
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Although not shown on the geological map thin sediments
of loam, volcanic ash and pumice are widely spread under
mould nearly all over the area mapped, except the north of
the Shiraoi-gawa. Probably, they are products scattered from
the Usu volcano in the historical age.

ECONOMIC GEOLOGY

Relating to the volcanism of the Neogene and Quaternary
period which are widespread in the mapped area, many ore
deposits of sulphur or limonite and many hot springs are formed.

Many of the sulphur ore deposits are impregnation replace-
ment deposits. The Horobetsu mine and the Shiraoi sulphur
mine are working now. At Oyu-numa of the Kuttara volcano,
a sedimentary deposit, which is formed by molten sulphur
flowing from the bottom of the lake, is working now. There
are no remarkable sublimate deposits in the mapped area.

In the neighbourhood of the Horobetsu mine the Kokei-
lava, which consists of, in ascending order, lower agglo-
merate, andesitic lavaflow, black tuff-breccia and upper agglo-
merate, is distributed. The cap rocks of the ore deposits
are mostly black tuff-breccia and the ores impregnate or re-
place mostly the andesitic lavaflow, but partly black tuff-
breccia and the upper agglomerate. Only one huge ore body,
which is flat lying, neary oval in plan and 15~25 m in thick-
ness, is known. It is divided into the “Old ore body” and
the “New ore body”, and the latter consists of “Sulphur
ore body” and “Sulphide iron ore body”. But these divisions
were done just for mining convenience-sake, and actually
the divided bodies are connected to each other. The “Old
ore body” which was once worked on a large scale is a flat
lying sulphur ore body, 300m across from east to west, 100~
150 m across from south to north and 10~20 m thick. The “New
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ore body” is also flat lying, its southwestern part being a
sulphur ore body and the northeastern part being a sulphide
iron ore body. It is 450 m across from east to west, 550 m
across from south to north and about 20 m thick. Sulphur ores
have greyish yellow and greyish black parts. These two parts
form concentric or parallel stripes. Sulphide iron ores are iron-
black, hard and compact. As to the alteration of mother
rock, alunitization, kaolinization and opalization are noticed.

The Shiraoi sulphur mine is located in an explosion crater,
north-north-east of the Horohoro-yama. Sulphur ore deposits
and sulphide iron ore deposits are scattered around there.
Geologically, environs of the mine is made of alternation of
augite-hypersthene andestic lavaflows and pyroclastics. The
working ore body is a lenticular and upright standing mass,
100 m in horizontal length, about 20 m wide in maximum and
up to 50 m in ever known vertical extension. The ore body
is embraced in andesitic lavaflow as well as the underlying
tuff-breccia and is considered to have been generated along a
fissure. The ore has yellow and greyish black parts in con-
centric and parallel stripes. The metasomatisms seen on the
mother rock are opalization, kaolinization and propylitization.

Most of the limonite ore deposits in the area mapped
are ore beds deposited on the land surface from mineral springs
and lie in loam at present. The source springs remain here
and there. Seven mines are working.

The ore deposit of the Tokushumbetsu mine which is one
of the most productive iron mines in Japan, is a long ore
bed extending 800m long in N 80°W direction, about 70~100m
wide and about 12~20m thick. It includes 1~3 flat partings
of brown clay. The ores are brownish black or redish brown,
hard and compact lump ores, but are spongy at the marginal
part of the body. The Shiraoi mine has three ore bodies, but

two of them are not yet prospected. The working ore bed
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is little of partings and the ores are almost regular in qualities.
The length is 290 m, the width is 90 m and the thickness is 2~
6 m in average, but 7 m in maximum. The ores are brownish
black, spongy, fragile and keep many traces of plants.

The Karurusu mine consists of three ore bodies. The
“First ore body” consists of two ore beds, 60~200 cm in thick-
ness. The ores are brownish black and porous with abundant
traces of plants. The “Second ore body” is 1~2 m in thick-
ness. The “Third ore body” is a massive ore deposit. The
last one is an impregnate ore deposit formed in sand and
gravel. It is about 30 m long along the river-side, about 5 m
thick and about 6 m wide.

The Konai mine consists of five ore bodies. The working
ore body dips at 45~60°. It is 150 m in length, reaches at
least 25 m in dipping direction and is about 3.5 m in thickness.
The ores are brownish black, hard and compact.

The Otaki mine has a ore bed, which is nearly oval in
shape, 233 m in longest diameter and 86 m in shortest one.
Its bottom is not flat, but undulated. The mean thickness
is nearly 2.5 m, but 6 m in the thickest part. The ores are
brownish black with abundant plant traces, but some parts
are hard and compact.

The Benkei mine and the Yatoku mine are of small scale.

Noboribetsu mud lava is quarried as building stone at
the west of the Bankei station.

The Karurusu and the Bamki hot springs are simple
springs, colorless and transparent. The Kitayu-zawa hot spring

is a sulphur spring or a common salt spring.
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