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E@H%%E&S)%%%k%<,m¥ﬁﬁ®§m%k%woCh%@%%@ﬁgt
Zhikid, ST EDEFL, TOENMENSHEE L2 DTH M, T TER
Ui 2 = R HNILNC FE U T2 R S BAnm LR BRGA R 2 3 R S TE >, T D LA R
AR TRT AR EOEMEZ B AL LTV 5, BIERIT LTV 2 EHIRE
PRELPLRIE, PUSEAS =S« RARTIRRREAL - MR FECREEILE ETH B A, EHE
RS - AR IR T - N HBIRRETE N S R 8, F e s b N B EE T
WKEIHTID®H > T, ZNoWEH L TWAIMATH S L2 bE 5, DL LR 2
WikE & 2 DM ZIE SR UL T 2WEOFED, HEMN=KEN 5 SW TN fEE
ENB, TNLOWEZYI> T, LllTHEEA? S N75° EDAMICES 1 BiEND 5.
C OWIEIEILRE T 2 ARITHIN T, BRI MIEENIC RO TV, T ORE
HKEHFDTEDIRNE S THBH, FIREEHRO EWiE & TS ED, RHTIEW
2R, 55 1, 2 AROWETIEAEL, MEmicidE siciiic, #2<, &
EEATICE S WIS K > TR E NZIAWIETTH 5 5 L,
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FHIILAT & B e 2D T2 EEE, EMA =R ERGEA, 5 1E S N70° E O
HINC % KBRS O & b2 H, ARWE I KIEH-IE SO 55| Ot (3
BEARBAR OFHNLD) TRENZIEDN O THICEHIE R, MROERLZEOD
1ifEd B0, HEIRZHEEHEE L6 DTH 5B,

WHOFEEIL, FMMNZ E-W BV S0, #RIREI D258,

TR OWE L, KT, Aot ER - B - SHaZzEs 0%
WERICEZZN'D DD, KIERKRUKBERLOTTINIC, D &t 3 ARDKEZR
DEHEETH S,

TR OMEIC DV TIE, IS IRESERROIEZ 3 TRl 37 % 2%, Paiicid il
MHERR L REZ LTz, 2 RO/NHIEN R BN D, & QWS TEREE & RUREEE L OB
WO TND DFEEDVHEES NS B DT, KIEEMERDETHICAERLIZEDTHD, |1
D& NE-SW, ftiid NW-SE O /71 & % », HEOKESmOTnE, wigh
#1300 m, %FEAHI600m TH%.

KIERE M Pe<, BEHA I MNE <, & SIKHTam L, KiehrttE—
HicABNS, HREHOKERE EAOE | (hREEHOESR) Lsbicid, &7
NEWiEIE A D NE V. M S KIEE LICiE SRS L, RREcid g icm
FEZR2ELTWVS, RFETHEES NI, MhichROMAZHEZZEL T
5T Lid, ITCICHIEDBICIRANTZ, MEOMBIEIC DWW TIE, HERMEZHENTIED
L0, Mgz E B K51C, BIELIEDTHAI LHBZNY £H5,

RRBIERIC DN T

FTICANTEE S GB 1 H, 7E D, FAMERIE—EOEF TTE D TIREL,
BUnl OFEF) 3T OFBFEWT Ol « JTEWEH Z2 75> T, HISPHTTIRH 2D, H2
EDEMNT, MEZRICLTECREDEEZOND, Lich > THRKHERE LT
HibN B NEL DI, M5 - MRS X CEMERAICE#E LT, Foks it
B2 A TR > 7B OEEORIRTH 5, MHIRICIFET B WEDENT, 0
KOBRMEZEDEDENTDH L, RO AFEHICES, T5bb

D fHFRHEOLMEHPICEREGHOMHIKREY Z E R Lo A —AE s
WP LB o RO ER S L E N E 2> T 5,

2) RMAKRWEMRT L ZHME LD TAFH—WBOHRRAERE VS N E W
BELTHLNTYV S,
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3) M EAIRH L BB L, W HO— R RS U e VR ——i 4 0
LOERAL, BRUKEELTHDNA TS,

4) MREORMNCHRERNZKERE B L8R -—@ElEe LTHbd
ntns,

LUE 4 FEOWIEIEHRZFIC L TR > 23D THBH, IMAE—I3 T OEH O
017 BEYGIREE - oD )1 FERE - IRARRFRE 5 X OB R RFE O 4 BT/ T, Zh 5%
REHOOGEB ORI 4 AD FELEWAT - WiEE L THDLN TR EEZA TS, Y
D 4 FHHOWIEE, 0 4 RBICER LIz EZ L, Yitllo 3 H- O AR
FRIZ—JSHINL S %,

1) fEEH OAEE A RS OMIRT S 2 LR LD TR (RN RE o) i
@)

fEREREIICIE Z OISR K SIS, JEREEANE S E-W O J5AIC IS LT
RICHHLTWB, ZOIEREEDONET 2HFTOIEEH 5 km ICKATVS, BZ
SLEMEEERLTVETHA SH, BHTHIRLIFR, FEHEIRE OB O/ R
&, TOXSIAER AT ERS ORHRIS Z21F> T0a D, Zhe Lt bicT o
BOTERFEGE, MR L2 BMERTO LICl 8L, ZhUC K-> TEUIE
ZEBRLTVWBEEEZLNTWVWS, Wit L2, HlDTE> T O T lifEidc
NTH D, AKEHIBET T, EREFTOIa) 1 MO RRART L W8 THEL
TV, TOWEIZEERBEOLDTHZ2NEHMNE N, L LEND, TOWEO
bfga i 1 DTHA/NIFNBROKGE TR T 2 L, KiE»SH mOfitcInr A~
FHICHE TR C ENT L Bb NS BOOE N (RIFZERESEHOBEEA (1 h 0
frENR L, THICRMICESTeKSRED) DFEL, T HICE m O TRFE
HIVRE CHIREROMY (ERMERZZT TOARY) MHEL TV, TOXS ZIR
oA B L, %ihd 5 2), 3) BRU4) REDFHDERNT > IcBlbnhTnb et
Bbh, Ulehio CRIBERN & OREMBOWEE, EHRIEOKESZOE > H5
Nz30h, TNLUZOEIIC I > TR >EWENIASNZ DN, RELEENT &
1Z75%,

2) RIWMZERUH L RURHS & 2R U 7 fER (o) o Hh )

PO I A B AL TR OIS HERE U CE 2 AL EOWE T, P o hiukisaim & L
ENZEDTH 5, ANIFEHIBADOIEIBICB N TIE, &RIHOHEMIcEDLNTHS
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nF, FREHBOMEMRERUHEOBCBVTRLENEDATH S, FROBDIE
OO T, HA m OWIEH 2R T THiZOEANHME N5, hErA o
BT, BORRDJNCIVERDH - T, 2T TREMERTOEN kDS -
BOFEOHRE) ERREROROEELD, K7 m OBREEZRTUEL TV,
Z OWiE I EE E-WICEL, ERHI AT S 50, HERMETIlcEN T
W5, MIORLORTE, COMOWEROMHKREZRFIZASNT, NAIRHTE,
R IR EHOIad 0 M T 5, T OEMEBOWIEIE 1) DTN
£ 1) ~4) DENMPOVTRHHS TR,

FURIERE I, BIAEMINERR - RKIETBEMITAHALONE X SIC, &5
E-W /5N 2 B 0 5 %o BB A T OIEIZH 160 m i T, FEflicE
BOREEDER 60 m B> T, JLHNTKE AL U 72 ED K 100 m H 5. COmiFHE
EBITERNIOE, M 40° NDEZE D, HEOMEE (R 15 cmLF) ZE&AT
W5, BIETRERADOENCHER 10 m DREOK HHAHENS, fiEE K TENE
EnBE, WENEBGEL TWA XS ICEDE 20, WiEORE O T ZDEFETEZ
R LI T OMTRIEWIEIC K > TEUTIEEETH A 5 Lilbh 2 W, , WilE
DERHRIC DOV TRBIIATEY,, TOREOWRHICDONTHS &, FRERDA
WIHTH T EENTOEDD, JEREMZZD TORVEE &, FRERE L BN
HWOHAGE DB OWE L EEMNHELUL TVWBEDT, H2W\IEFDOWiEMNA R U7z R
I, ZHOUCHIBEL TR LIzE D TH 2D EHINZ W,

3)  FASHH & RS & & 9l & BTG O & TEREE U7 AEM (RGNS oD e )

COEMIE T > TRE—JCRLERIRGRE (BEHTID &EF 2 TV A, MW TIEZ DR
ZIRET HIEMRFHLE A5 NT, ZORIKDVNTIE T SICHEDORIND %,

TR OrERRICEN T 5 LA L, MR ORURER L&, ARIEIERN TIE 42
EHWEIC K> THREINT WD, ZOWMBEE 2 MZENT 2L, FLEACEHMIKTH
D, ¥leBOBOOBTICHIT 285058, EMEE S E-W T, Iilicamds s
L R6NZ, EASOBIUIHIBNE A ATICBNT, X<BRINED, 202<
EIERELE R 25 bR SR L, TERESEIER 2 585 TeRREREO S L O T
HoT, HIRE LTk Lt 2> TeWiE TH S 5 T L1307 <, WA EHZ 5
STEHEN, W LTI KICHENDIUNZ N, Lich > THIRE L7z 1 RO
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ELT, WEDNMEZRE LML, HHMEZE ST EMRTE LT, WiBZEZA2
DU THD, COHRENLRDE, TOXK I BEGHOERASROIERAEIE, 1) O
Wi & T O Y, 2 BOEREIFRZS > TV 3 L BbN s, (EREEERER

EMRERDERS LD RENZDIE, TOHBDOIEEITH > T, KiEhrsEDrg
S, RN ORIV, [N RS OIEML A & Th %o DM & 5 Il o
Z L OB, TEREBEEAREENS, R UZEMRERHE DML TV R, hE
FIRMIORTE, Thd EBEZIRENESNS, MIOR TIERIRBEROME RN
U, [AIJEREDBAE AR 20 cm OWifEH 2R T T, JEMIERZ S I AER A E DS
AICHEL TV S, COHKTIEC OWiEHOERMIE N70°ETH O, JLflick) 80° D
TR TN T WS, WO 11&, MREHORGESICHKR Lz Ebhs B
DEDT, fhitoLhPmfiloEaom TiE, WHosmzZRT K5 RSNk
Vo &> T T OWIEMERE & FIRE L DJEICR > TRV 2D, Z OWEA 1
OEHEEMIETHZDE S DI T, HBVIETEWE @il QM OE G2 ERE
fELTWBWIE) ICti > TH CRMBmZ, MO DO THZ2r N, 20
MIAE TR,

AL CIRAER S B DI E OB NS, WiEICK > THB T Ehiz& 5%
FURIEREDS, E-W EICEUBME S BZHL TV, LEN>TT > T, 9 TIRIBAN
Te &S ICHIAEREO RN T & B AERE EIERE D, REFARN QS A & Wi T
LTW5, EREFHFICHIETHENTHEET 5 N5 ORRERE, M2 DE-
W F DK NDWiETYI 5N TNT, NIABRIGE TRIERS e RRER O R 6
HERMSE LD, BmOETRACHEHL TV EIRENLCRAENS, T > TiRERA
HAEBMSE S IERERIEZT TORD, Lich > TT > OEMERIC A 5N 5 IR,
PO IREE & 137 OMED D, & LAMOBOEMIBIIVEEZ R > T3,
BT > OWIEE 3) ORFHOLHWIEN» & 5 5L L, TOWIEORMRIZIE L
[E4AN

4) MR OEH THIREEEE KiEE Bl X7 EM (Bl e his o Hs)

RUENT O LEE— DU O AR, FIRERED KIEE LIl - U 7z 5
N5, TOBZBFETOME LmidEmE s E-W, Il 20 ~30° DR ZE B, WiEH
DIEIZH 1 m TH2, TOff LiFTORBELATIERENT, HEUAETE, i
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LT E, KIEEIEASEAE L IC R A R L e & 5 I B S W 3 R Ch 3, &
FEFID) 10 1AM 2 T - 25 T s, FAROWS &30, ol FERmib
FUEANTIETE /50, B AIC B0 THBNAME L TH D, Ik —OEANE (@
FHLLE) OHIEROMIIC NS 5 5D THS 5 .

L s A Hb B

XIME I A A ORI KB FEESNTED, BIETHHE - Kl - 77>
FEZ -G EDIIINBELSBITENT VS, LALAEND, ZhbldWndhnd /M
BT, SRR DRV,

RIZBCE R OE L OREIC I, RS SR CERSESER DA L, BEniLA
MOTHITENTIT LD DM, BHEBITEN TV 2 & DIEHEEHNL « FOELREEL -
=RINNITH %,

P DR DI, JEHEEIC R SAIRE B ORI ER & LTSN TV,
ThOBRERARNRE T L%, THEARE L U TRAVKIEIIRTH 5Kl - 7 >~
FEZ-DREIRL, BITEhTW5S, ZOM, RiEAVNIBICEITENED, 4D
P ENTWLEH 25D, BHERIEEALRZNEEDNE, EMZRCEHDE
Bl i, SR LT T s,

O 1 5

£ 2 8l

NHHIIRIC S %o DO THIA 40 R4, 9 10 I D7z > TERAKITE N2,
BUEIRTEREA 6 4T, FHOICKD/MREICHEITL TV,

PR OB I3 ERE S E-W, 10 ~25° N DfEWERZ R L, JEiE5\ 5° T
R 2 KkSiG 2 & DIRFEMEUE S THIE N TV 3. C OIRFEMEUER S I3IEE ) 10
m7T, ZTOLENCEIHBATHCANAEL, RIAL L TRMEDHEH ARSI LD
TE %, HEMUEFT A, Rt e 2 5 B 72 Bkl ki ke A R A ER S T
HBW, HADEHICIZ B OO LIRSS 2 A H D, AT T ORI ARt
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DEI TSV, LA UG R s, REEOMBEER LI NS> T, &Y
LIERATHZT 2R LT N5,

SEPRIEAETG S AR 5° AT DO LR L, 13 SRRSO FHITIC R > TV 5,
UL LEMARIERZR2 L, £ U TRZHUEREZRTHAEH D, JREIC
FREERRT BEDMABND, T5DBIHMAITK 10 m Ottt REhIcd 270,
ZORFOENTE, FEZY > TEMHEZS DDA LGNSR ZE L TEHD, FKICB
ERIRETT> TV BN D, T FHICHRSNS ERFINOMEER 10 m, RGO
LEEMN 25 m, JEE 0.1 ~05 mO/NEAE, REORBE 200, FofMEZE > T
FMELTW3,

B BLIR, B, a3k TH D, Cu AT 6% (i 17%), S
il 40% AN TH D, - HitAaZRAELTWVWD, HTEREELERLTES
T, ZOBATIRETEIHTIN DRI E W 50 TR, Jifid T U B RskATnC
o TWWd, W27 FEHBA%RN 1 »EBOMELEIZH 100 t TH S,

FE R 851

BRI OILPEH) 1.5 km, Ry & TR EE UK & OBERMHIICH % BHEHE
¥R 64T, FHTMIBICERITL TV,

SEILEHIEOHENZEAE S N75° W, L5 10 ~25° OFRAR L, JEF5mS 51
Y CHERTT B EREE A & o TR RMEHEN H TRE N TV %,

PRI REMEAE A OIE SR —J8%EIC, ke LTI 1 otkz2 L, &S
KIS TIREL T3, UL LEslic AN, Sitkid 1 OBCRD & D TId7R <,
WOBIR GRERE L > IR O/NIEAED & Db THHE L THEFTIRICESI L T3 60
TH->T, /NNEADOBICEBRO~AEOMTEOHIHH 5, O IEHEGE 15
cmDEXT, FHIE5cm U FTHB, TOWDIEREMAFHOLEL L Ebn
B0, SAENRKLTHEE, TOEER LICHERFET 2Lt bbb, BUEHRE
NTCVBHARIEERTOEER 80 m, BIRHIFIOMEE 45 m LLE, JEE 1 10 cm
(RS Tl 60 cm) TH 5,

SLATIEBRIR, W, HEAEEMEEELT, ARG - A% - R ORERIRGE L,
TR 4 ~5%, i 30 ~45% TH 2 M, —FIIEHMmNAL 14% AHDOEDE
H%, BEOHIRIIHEN 10t TH %,
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K - P 2 BRI, (& S H—E@HEOIMAZEIT LIz D L bNsh, BIEE
KL TH %,

== N |

PR = RICH > T, D 5 EHEISIRON RO RTICHIIL TV 5,

BEH I D VR L SR M U e & BB TS & D HE TREE N, SRR & D72
123D, EMN50 ~80° W, 20 ~40° DER CILHITHENT WD, /NHTE, JREbrIZrl
Hhic X D g O BELAZLL W,

SRR NS 30 cm ST, IR, LY XRELL, ERJFHOEREZR 250 mic
Do THLTOVS, S EMILEIETH 205, JRAHBINC IEBEERSE - FiSsE -
HAHZ T 2 2 ETHMBNT WS, IRABTMA - ARTH S, i 3 ~4%
RSB CIE 7 ~8%), itk 30 ~40% TH . BUEIFNEHEBR 20 #uiLT, HEML
K15t TH 5,

SRILOM IR O KRBILLAH O, SITEHIFECNIF/NEZIE,
DTHITE NI/ NEHEIL A B B,

. 2 7k 4

RAKEREL 9 1210

fii B AXEEILRE O 2 BRI TR RRT 2RI S % .

B OE ORERMUCHIEESN TR EULTRIHEN TV, BliR 42 4 (1909) I
FERB R E N TLLK, BIMEEB NIRRT R SRIMET AR S N, &
HAEBOKBIRLE LTHMENTVS,

B1X £ OE R

xFH4E) 1931 | 1938 1939 1940 ' 1941 | 1942 | 1943 | 1944 | 1948

KEE 1,00 W | [aAE | AEE AAE BAE| 5 o
(leg) -0 127100, 0113, 300. 023, 000, 0/ 12, 648. 0 |9, 450, 05, 986. 0.2, 000, 0| 8L
aztiE| 1046 | 1047 | 1948 | 1049 | 1950 | 1951 | 1952 | 1953 | 1954
7J(‘1f§)§ 0 0 0 0 0 0 [1,511.01,998.0%% 0

(AP DOMES, KBGEEE R EERME, BLUEEREERRBEERICES)
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# B KWL BERGEDNRREN DA L, Z0E I BERA AERH
A BOEHCREERHERS - PRIBRERHEREDN M T 5, LI NE IR
ERL, TNSRFRMOAIIRDERV TV S, &P, AFRAERE OBIRICOWVT
LI UIERRE S NIz RERAEZIAHIE, HABXZ 25 kmDARE EILAK
3.5 km OFHBELE ZIER L TWd,

BE PR RRCESERIA BRSO, HBEICH o TR U 7RISR (REES)
2R S, WhW B REUKEAE MR R A EIRTH 5. 179 2 3 FLARD iR
TNTVC, SEFOEMZIE S B-W T, A 50° SHikTH %, T DL,
EM N40 ~60° W, 18R 30 ~40° S 2/~ ZHOMA TEIIRD S I E N TV b, Hi—
PEARIZIE S B mm 2 S8 m BB E ML, & ICHIRDBOABE S A KiE, R
3mMOBFEERTELEH 5, PRIMETOIRFRER P RE KEL, BEEHET 75 m
FCHERRE N, B MICh<HMEZRL TV,

WA RN L U, WKL - kS e D e MR O FARKERE ZER D,
ELITHALSKICB O AED D 5. — MK T8 & AR BB %, BEF T, R
MEEA - AR OBBRZFNES 20, ZOFBICTERL, SN DR e E 21m
EEXBNEFERETRY

BEOEBD —BICHKRELOREE, MOBUKMEEREH 2 520 THER - FkE
T BREBER S CICKHEOHEM ZER L T0Bed, SHIE—ZEL T3, At
TFRBEELL, LEEAR->T, BEAa e IcHiffia Tkl tibl, A
FREOL, BEAGEERL TV 19,

FIERKEREE L
i B HEEFFEEOER TS REBNIC T THET %,

B OE W19 (1943) 25K 1 FERIC D> TEHOERICHTIL, YT
HTHRIELIcEWvS, BIUE, ZOHNZEKITDOARATHS, HRI29 4 (1954) 10 4D
5 RN O b A SHTTL T, BIEICKA TN 2,

# B AHOMYIHGLRERAGIERE T, THHHLEZ DI B EH
IRBERHER ST B,

8 B BEAEL TV B RETE, YIHREHK 20 m IR 5N B ER N60° W,
JetER OB L#kz F A TZR LIRZ8H L TW0W AW, KRERDZEDGRV, FHIHGT
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DEDF, H2BRLIE AT, BEkiizEa - oA TRz ik Uik c, &
WetEld s e 23ah o, MEICKD ERMPEIFZEL TWIzEWS D, [HENT
7w, BES R EE/E E BB & 2 5o fe, BEREPERRZETER S L Ao
BEREMA L TH S,

IVRIKER (FREEOKER) Sl

fii & REEFREETFEENSIRCS>T, KAUKEIRLHEAGHK 1.5 km i )7i#
ER:E

BOE W15 (1940) 5 BIMEE LRD NIMRHIAERIE L, [F 21 £ % T
Tl (B2 ZBMD, BHERKLL, fiRidETFEICEE TS,

o B OBRKAE, XN ORER SRR O RURAIC S D, [
IREBERMEAGICHEATN TV S, £z, TN ZEHRW TR RS EIER S VS L
T %o HRLOJLHHKT 2 kmic, ¥l CRERZET I ENHZ) HHTHE (A
BE) ZIBIKL TV 5,

o2 %
i I T S S O e
(ton) (%) (ton) (%)
1941 | 3,840.0
1942 8,599.0
1943 8,568.0
1944 4,890.0
1945 15.0
1946 7.0 1.17 4.0 1.4 78,0
=t 26,800.0

(BERLEL : AFBOIRHILIR, HIFIHE 154 5 &, AFPISEOMSS : PHRI TR AT X 2)

R SRR ERGEN S 2B ARPE L U, Wiz FelE U7 iREVK IR
TH %, HillfRidERIE N40® E T, 50°WNiZE & > TR S %, Silkid Tk e 2
NUSTHTRWV LIETT S 570 NEIREED 5750, ZD 5 5 TIRADIRZFDE DI 3

FE3) KRR, MOERINLNDORINCLZEDEHZ 5L,
R4 EELD, BEEOKSRELEDOMEIREBAE L THIZ L TATE, —MICHETEZRTOTE BV EEZ
VLT ATHDLN, YOS OOMRT BICH 5 TR,
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mICKATZE NS, &35, TOREZIAROEREGEMAIIC 70 m, RIS 60 m
FTHHLHN, WTNOHAMICEIEHHEL, KEOMME T 1 ~2% THo7c DT
LTH59,

A BREERUOEIRTS 5. KRG E L TRRBABE T, FRKRE
WA DR > TV % TOMDIYIE, HEEE - SR 0 - k8- G
? - MHERE - A V- R - REBIESEME TH B, W, SIRIEGKIRIE OB
WEGRE, EAREDLBOBRILE 555,

BEOEE  SUIRHHE Tl UOEERMEIER - BEEE/EA & REBIELIEH 25205 72
72, BERFAHEPIRA E T BCR B ERHEMARLOE A L E> TV BRI TR
<, AMZAHE, MTHEATEE>T V5,

=R (BH - %) KiRfRL

i B ERETFEEATENEEHAICSH > T, BIEITD S FRITICHET % RiE
DIEFTHI 200m I ALET %,

BOE RSN, WO ABEFERD, BES D Fo THRIELIZDEE 5T
BAFEDBIE L 55, M1 18 4 (1943) ICHWEFIFMASHOREICK D, Thh 5K
BB BRIED RS 5NT, BTOIGZETE WS, UL LIEAL19 4 9 HiZid kL
LTz Z0D%, WA 29 4E 9 Ab 5 BIRESEHEIAMIHTIOBIHIT Z 4t T\ 5,

#oBE HHEICERERA PRSI O L, NS BERA PG TERS - 5
HERRBERMEMENEA L THEIB T 5, JINICBW T O Il GO 7258
5T eNHBEN, ZEHNPELVLDOTHIRE Lz,

PR RERAGEMNRES L, —EOLTHETERRD S A & DR FEIR L 7R A
IKMERIRT, SEHRORMZ %S, FIROWEIEE 10 cm BEETT, M ry
0.2% Wi DOHFTH %,

VINRBROHEEOFFICE S &, Mkl 2 A8DENE LWV, WFEIFRLEHL
ZDFMRiE N20° E~N10° W AER T 50° WIZER L, fthod 1 AidEr N40 ~90° E ¢t
RS %, P DRI TEATED 2D o Tzl I,

I HACETUIICH > T, EMN-S T 50° WICHERI L, REPHHRELIRAICH
58D TH%,

REA R TALE &, BHEER B K OETFOREAIER Sk > TERLTVS
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M - IR

7% RUKEREE L ORTFE /5#9 150m D ARDFHICIHEIN S %, Jkic 40° 2% > T
ToTWaN, BIEE 4 m T/KELTWVWS, THUIHA 6 (1931) ICHbiEh,
1 FEMBITLEEDTHD, 50 R K> T, ZOMICHE T OKRZR S L RV Mk
STz EWS . T, FERIGKRIKIE & [FIRR 73 T I 20 7R R DR, & N
80 ~90° E, f6i#} 50 ~60° N TH-7zb LW, REGIRRERAHREIIGET, Mtk - &
Bt - LB OZEMEM 25> T 5,

SR ERSLL

i B RREEFEHTEENIMANIICD > T, FRICAIET 5,

B OE OWAITHE (1942) 25 3ERICDIc> THRIES Nz, B LTANT (B
JO ICX o THILE N, —EE BIRZIAbIE L LS5 Th D, »wIht
HBENEEFEL RS LT, #ELORIRILL T3, BITE, JUBRKEL, fiRbE->
TV,

# B BRORESE, BERAENRGS B X CBOEIREERMERMS T, £0
B ER A EERAE D EAL TV a,

fi. PR BOREADUCBOWTIER E-W T, F N35° DA T, KHIRLT
HHREZ PR S BIRCTH D, BIFHE R 40 m 217 Z DRI ERLIEH & ik
HALERIAE L,

KL RRPIOINCERE N H > T, EMN65° E T 20° NICHiFd %, HRHERIZH
30m TH %, TOFMRIE, #25 cm DR LLAZHRATE R 2 RICODPNTIAET
2LDTHBN, LBICHILMIIFED SN TR,

R E KRNI
fii B SEETEERTRRIFIRIANIC S > T, iy it it o f DA A (i g
%O

B OE BUEARASNZAREE, ZOJLHORMTEE, B 18 4% (1943) 10
HM SR 23 4F (1948) ETWiHEL CHRILE N E D TH SN, BERAREHTH
%o

BHUE 15 mE ~ D, ENXDKFECHAN S50 m, Jb\ 15 m OFiHziT->7ce D&
W, TORMOKEERZ BRI LI DANS, RG> Bk TH 5,
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HE - SEFR  SUKIZRERGEIIRETICH D, MERM T Z MR B R AT
IRCH 3. FOFMRIGFEIERTIE S EmE-W, mICERL, YINTEER NE-SW,
MHEICHM L TV et DTH B RO RE D IRADIEIE 5 cm T, WAk #k7%z ik
LT3, ZTDEMNIC, WIINDEICWIRE UTKRZEL, ZORMAIE 0.7% I
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(Abstract)

GENERAL REMARKS

The Yoshinoyama sheet covers an area lying in the northern
part of central Kii peninsula.

The physiographical features of the mountains and river
valleys in this area have been determined either by the relative
resistibility of the rocks to the denuding agencies or by the
tectonic movements.

The area is topographically divided into two parts by the
structural valley running the middle part in a latitudinal direction.

The southern part of this area is occupied by the northern
extension of high mountain range which started from central Kii



peninsular. Mt. Shiraya (1,117m) is the highest ridge in this area.
Northern slope of this mountaineous land inclined gently to the
structural valley.

The northern half is constructed from the hilly land at an
elevation of 750m maximum, and the surrounding of the land
is fringed by terraces and plains.

The river Yoshino flows from SE corner of this area and
meandered to NW direction in which the river runs through a
transvers valley. At Kamiichi-machi, the course of the Yoshino
river changes the direction to N 70°E and flows straight forming
a longitudinal valley. This valley is a structural valley already
mentioned, and developed along the Median tectonic line, although
major parts of the structural valley are now covered by the
deposits of later age. The eastern part of this valley is narrow
in width and fault-line scarp is well preserved especially in the
region between Kona-pass and Washika, Ogawa-village.

Geologically, the highest range of the southern part is
consisted of Paleozoic strata, trending NE-SW, and dipping to
NW gently. In general, this area is being called under the name
of Chichibu terrain and strata are being called Chichibu system.
The strata bordered on the metamorphic rocks by a fault, called
the Mikabu tectonic line. This line is a reverse fault trending
NE-SW and inclining 40~60° to NW. The area comprised of the
metamorphic rocks is being called Nagatoro terrain and the rocks
themselves are Nagatoro metamorphic rocks. The Nagatoro meta-
morphic rocks are chiefly composed of phyllites and crystalline
schists, which are assumed to be the regionally metamorphosed
facies of Paleozoic strata and the basic igneous rocks intruded
into the Paleozoic strata. The age of the metamorphism is not
clearly decided (post-Paleozoic-pre-middle Cretaceous). These
metamorphic rocks widely distribute in an arc structure dipping
NW in the western half and NE in the east.

In these metamorphic rocks, there develope small dykes and
masses of acidic~basic igneous rocks and ultrabasic intrusives.
The acidic rocks are dyke-formed biotite-quartz andesite and are



exposed in the northern part of the metamorphic region. The
age of these dykes is not cleared up. The basic ones exposed in
the middle part of the metamorphic region are now partly repre-
sented by metadiabase and serpentinite, showing their long axes
roughly parallel to the regional strike of the country rocks. It
may probably be assumed that the intrusion of these basic and
ultrabasic masses is same with or after the metamorphism of
the country rocks in age.

Beyond the Median tectonic line, near the northeastern corner
of the sheet, some metamorphic rocks, such as gneissose granites,
are found. These rocks may be produced by granitization of
Paleozoic strata. These parts are called Rydoke metamorphic rocks
in general. Around these metamorphic rocks, many kinds of
granitic rocks occupy the wide area of northern half of the sheet.
Ages of the granitization which have resulted these metamorphic
rocks and of the granitic rocks are not yet decided. Judging
from the available facts in other areas, the ages are presumed
between upper Paleozoic and Cretaceous. The rocks found at the
southern periphery of the granitic region are mylonitized by
tectonic movement of later age. Between the mylonitic rocks and
Nagatoro metamorphic rocks, there are some sedimentary rocks,
so-called Tzumi group of Late Cretaceous age. The group exposed
in a narrow zone of E-W direction is sandwiched between two
faults. The fault of the southern limit is the Median tectonic
line as already described, and the fault of the northern limit
borders on the granitic rocks. Along the northern boundary, the
rocks of this group are also mylonitized together with the marginal
part of granitic rocks. This mylonitization is thought to have
caused by the fault between them. Overlying the gneissose and
granitic rocks at the northeastern corner of the sheet, some
biotite-quartz andesitic lavas are exposed. The age of the eruption
of these rocks is not known.

Covering the Izumi group and the northern part of the Naga-
toro metamorphic rocks Plio-Pleistocene deposits (Oyodo formation
and Rytimon formation) are found. At the northern boundary of



the Oyodo formation, a thrust fault is observed as a resultant of
latest tectonic movement. Consequently juding from the relations
between these five kind of rocks (Nagatoro metamorphic rocks,
plutonic rocks, mylonitic rocks, Izumi group, Oyodo formation)
there can be presumed at least four stages of tectonic movements
in the middle part of this area. From the older they are summa-
rized as follows :

1) Tectonic movement occurred in granitic rocks—resultant
being represented by the existence of mylonitic rocks.

2) Tectonic movement resulted the fault between the Naga-
toro metamorphic rocks and Izumi group—so-called Median
tectonic line.

3) Tectonic movement caused the fault between the granitic
rocks and Izumi group—the mylonitized rocks are also
locally resulted by this movement.

4) Tectonic movement resulted the thrust fault between the
Izumi group and Oyodo formation.

These movements resulted the faults in a narrow zone of 3km
wide, and almost parallel in the direction of E-W. Considering
from available facts, they will be decided that the times of these
movements are between upper Paleozoic and Pliocene.

Paleozoic (Chichibu system)

Paleozoic strata, belonging to Chichibu system, have their
strike in N 65~75°W and dip in less than 35° to N. Kinds of
rocks are chiefly clayslate, chert and schalstein accompanying
with small quantities of sandstone and limestone. Thickness of
these strata reaches more than 3,000m. Schalstein makes inter-
calated beds with clayslate. Generally, schalstein is soft and
contained many irregular shaped volcanic rocks showing a
characteristic texture of tuffaceous origin. But in some parts,
the rock is hard and compact and have many common augite
crystals. This part is presumed to have been some augite bearing
dolerite. But it is not clear whether this rock was sheet or the
captive in the tuffaceous bed.



Nagatoro metamorphic rocks
Nagatoro metamorphic rocks include the rock-series from
slightly metamorphosed rocks to coarse-grained typical crystalline
schists. In any case these rocks are supposed to be regionally
metamorphosed Paleozoic strata, caused by the conditions of high
pressure and low temperature. The grade of metamorphism is
not beyond the chlorite facies, even in the typical crystalline
schists. As no organic remains have been found in this area,
the stratigraphical position of these metamorphic rocks are not
yet clearly defined. Southern and middle parts (called Yoshino-
yama zone) are occupied chiefly by the argillo-siliceous phyllitic
rocks, fine-grained schist, interbedding thin layers of green
semischists. At the middle, bedded deposits of cupriferous pyrite
are occurred as elongated lenses. In northern part (called Kamiichi
zone), basic schists and argillo-siliceous schists are dominant and
both are characterized by spots of ovoid albite-porphyloblasts.
Kamiichi zone is bordered on the another by a fault running to
southwest in N70°E direction from Mittyaya, Nakaryimon village,
Yoshino District.
The main members of the Nagatoro metamorphic rocks are
classified as follows :
1) Yoshinoyama zone
A) Siliceous, argillo-siliceous and calcareous members
Black phyllite and graphite-sericite-quartz schist
Chert and quartz schist
Schistose sandstone
Conglomerate schist
Crystalline limestone
B) Basic members
Schistose schalstein
Diabase semischist
Actinolite-epidote-chlorite-albite schist

2) Kamiichi zone
A) Siliceous, argillo-siliceous member



Spotted graphite-sericite-quartz schist
Quartz schist
B) Basic member
Spotted actinolite-epidote-chlorite-albite schist

The rocks of these two zones are identified by the difference
of metamorphic grade and by the presence of spots (albite-
porphyroblast). The spots are 0.2~0.8 mm in diameter, including
graphite in bands, small crystals of epidote, titanite, actinolite,
etc. These inclusions are arranged mostly parallel to the schistosity,
though sometimes, in curved rows indicating rotations of the spots.

Ryoke metamorphic rocks, plutonic rocks and mylonitic rocks

The northern half of the mapped area is mainly occupied by
the metamorphic rocks, plutonic rocks and mylonitic rocks.

Lithologically, they are gneissose granite, tonalite, biotite-
hornblende granite, felsic porphyritic biotite granite, medium-grained
biotite granite, gabbro, aplitic granite, and mylonitic rocks. The
mylonitic rocks showing zonal distribution are developed in the
limitted area of southern part of the granitic region.

The relations between the gneissose rock the granitic rocks
and the age of their formation are not yet clearly decided.
Mylonitic rocks are the derivatives of above mentioned granitic
rocks caused by the tectonic movements of later age.

lzumi group

Izumi group (Late Cretaceous) crops out in narrow zone trending
E-W along the northern side of the Median tectonic line. The
northern boundary of the group is also a fault bordered on the
mylonitic rocks. As the location of the group is just in the
tectonic zone, the structure of the group is complicated, and
northern part of the group is mylonitized. Lithologically, the
group is chiefly composed of conglomerate, subordinating shale
and sandstone. No fossils are found in this area.



Volcanic rocks

Volcanic rocks are scattered in the mapped area as lave flows
and dykes. Lithologically they are biotite-quartz andesite and
lithoidite.

Plio-Pleistocene series

Along the both sides of the structural valley, Plio-Pleistocene
deposit is exposed in patches covering the rocks above mentioned.
The lower part is called Oyodo formation, and the upper, Ryiimon
formation. Lithologically both parts are composed of clay, gravel
and sand. In the Oyodo formation, lignite seams are partly inter-
calated and some organic remains are found. Oyodo formation
in the western part is thrusted up by Izumi group. So it is
evident that the tectonic movement along the structural valley was
repeated in Plio-Pleistocene.

Pleistocene and Recent

Pleistocene deposits composed of sand, gravel and clay are
occurred as terraces along the river Yoshino and along the
submontane of the northern hills. Wide alluvial plain composed
of alluvial materials is extended in the northwestern part of the
area.

ECONOMIC GEOLOGY

Copper Ore Some cupriferous pyrite deposits of bedded form
(Kieslager), named Mio, Kyosei, Toumbo mine are found in the
Yoshinoyama zone of the Nagatoro metamorphic rocks. Ore
bodies of lens form are embedded in the basic schist, generally
parallel to the schistosity.

The scale is rather small, 30 cm in thickness at Mio mine
which is the largest in this area.

Ore is massive, fine-grained and generally associated with



banded ore. Principal ore having quartz, magnetite as gangues
is cupriferous pyrite, mixed with chalcopyrite, bornite and native
copper. Copper content of the ore is 3.5%, and sulphur, 35% in
average.

Mercury ore Many small mines are developed in the granitic
region of this sheet. All are the fissure filling type of hydro-
thermal deposits. Ore is composed chiefly of cinnabar, associated
with native mercury, marcasite, chalcopyrite and stibnite. The
wall rock alteration caused by the invasion of hydrothermal
solution is so intensive that sericite, kaolin, carbonate and opal
are produced.

Names of mine are listed below:

Yamato Suigin, Kamiu Suigin, Togdé Suigin, Fujii Suigin,
Shiraki, Okura, Daito, Kuroki Suigin, Tonomine, Nanto Suigin,
Taniwaki, Iwashimizu, Hongo, Harimichi, limorizuka and Otage.

In some mines, Stibunite has been worked in small scale.
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