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View of Sea coast near Masuichi Rosokuiwa (Hornblende Liparite).



I LU BT B creriee it ettt r e s s e e et e s e anr s seesaaaaaeas 1
B LT B L TUUEE ettt 2
B2E N 2
B3 B ML B HE T oo e 5
B A EE GBSO e e e 6
T BB B e 7
A TG ORI S v eeeerren e et e e s 7
B AL FRPEE o BB et
T 5 B B e )
A YA T A YT TR v e e 10
B RS RS TT oo e e eeeee e ettt 12
BE B FE H DU A0 B ceeereee it e e e en e see st 14
I 8 B B e 14
I B HE F e 15
B3 BE B e e e 16
BB EE K L B e e e 16
T 77 = 7 i e 17
| 2 A T P 21
[H /A e A SN 24
BTE BE eeeee ettt 26
L 21 S O 26
T B DO e 28
- T S o = . 28
e 7 TP O PSPPI 31
Résumé (in English) .o eoiesoinii e 39
B



S FHHrd 1 iﬂn‘:{{zllp
wom

21

fﬁ F%; CRL BE—57 69 5

7

JeiiE B R T B IR AT

JREEEEE N A KR
i PR B TR

i* L » %

COFEEL, BELE G50 1HRN, (2] & Lo [T o
SLEMYBCET TS OHTLMILEZLDTD 3,

T OHE; OB IR RAT 26 G2 SR 27 SRic bz b, SR H
BRI O%, kDT, §
(= O & 85T 5o

T DHIE TS (“ﬁj\{%) DI R L, HEEE NI, FREHEEE
G, WEEDEO KNSR A B HE Th 2, ACPEEIRSHi A 5 W
FHEBET, AR T O/ L 2270 MR DIEL b1

1D
ENAVECTAHATHY, HEHRE L LTI REEI TR D2 wﬂ“& Cf);ﬁﬁ

2)
EOEWTERDDR, WikL 55, BB TED - 1) ,195 % g; i X OCH
B2, 72 DDTCOHEOHEOMESHMSIE L MC IR TR, 4AAOFHE

BTk, EROMEROFMERFERCHRI N 20082 a0k,

* OMTSIIRERIB LU L IR T D 0T, LTSRS ETEET 3

ko ERRORRL, PAEREEo P, KFEERGISE XA, 20 ﬁ@m Th
Vo T EDICEENHAARRIREIL ISV E LR P DR TH D, T 2T
KoZicd L, 22 LATEREOEEET 2 LEHIK, Ro® I h 2 BRicfs
INRTLREHTL, E(HBLETIRETH 5.

— 1 —



BEICABICE 2D, WHORME 22 boBA RN - (e d « )
HZEHDHIT, 755 OICH « DTS, CHEME Y2 5N ik m
AT G B S OEE M- T OWTEE B Do 7205 05 LR
BEDFHD LAREEY - 4B - AL OBRICE BT 5, &
b IC M C ORI DI & 5 2 & I 7o A ST A M 5 0 1) T 52 3
Bk + o & O AR R I 2 N SR T 00 th R SRR B - We7e
T B B LS B0

801 ek USHE

CORMEE, Wb B LB OHE T, HABEOILE AT LE LT
N5,

MRS G R TR T 2, [T ERLFONERT, 7RO H0H
TH5H, BhEgk - DAMNMOmEY X5 LTLERHELT, AR
UL LT, L0 BELATH D,

EBOMIE E D D TRAT, BRSNS AXMICL 292 BR S £ <, R
CRBICEBIHEE L TWD, Lo LEEREE SUEDHEEZERELTWS
DT WREAET? CL@IERCGFHLL, THEHCHOFHOMSE b
55 LTHL C EMTEBCTER

SR R

SFMLETEABOIECH b, FFADTEE LeEkOLEETH 555
T O REE T 12 ETEAEOMEBERY BN T 2 2 008 LD

* WA AR
RIS WMTHEAYHR
OREES RMTIRS
A T EANENE  SURNNE s g e

—_ 2



T, 3 AT Lk & 2T, SODHMMITHH LT WwD, TIL6 Dl
WL L, LBEROL 0L, K - H8 « KX, F2RA - AW
HERE O O & B, 8 - SEWHR OO b o % S HE
L, HcW Rz &t 3,

C DM OB E B 32 &, —RICHEERIC 100 m fi OSSO T,
%KWOTW%KQ<KD,éb#wém@%iibfméﬁ,%%mam

E%W®m5%f® S L (200.5m) R 3 v vl (134m), 7
Eimils%)ﬁ\@i (162m) = =0l (188m) 7 &, FEMHEAEPL L ERE
DHEIRAS, POLEE DL DOTRIIL, BREMOTWE, 2ASMHEROR
B L ERTTHER ORI & d, AR 30 m KT B, SRR L R S vk nlE
CHAS, ERENEELTE D, WER L R EOHE Y 08T v,

KFPrEl LOREI b Lz, S0 EEE, ERBERLE Ve 2
e, 80m~100m OEAED B \WITHREAS G L, AR RE LT
W B THAREAZRTERERE DL DT W3, 2E S 50 m #{iHE
DEEOEZH L, BB X SEREDBBH LD S, BREERETH S
CEERLTVD, WWEOHKZZEDHTEBT, LOFhicA A4+ v o ER
mﬁ&KEKW$K%@ﬁ$%M5%HF@%O

KRR HEREREBVEZREEL TV L5 TH 24, Wil bk,
W ED/NE LT, ﬂﬁ%{n‘ﬁfﬁi@&‘rm%@@ NhTH 2,

KRR 22 T D SMABRIC b &5 T 1E3 L JHT M  7
T, FLRNOES3TH 2, Thabb, SEHENTE, BiREAORECE
HITmHiSOHSEND b, &RE L THEWFHETH2, el LT,
YEOFEFE TR, MO TEREEHLTVEA, BE20m~30m D&z
1 Sl ABRBROMSA, WERcETLIEEL TV, COMEH Fo
ER@%%ﬁ, AR O, EENSH2km QLA bR ED5ILS
7S, BHITHE B L HREHE OB~ OEEAH W TRE#HR LT WS, &6
OGO D ERE L CHEEIN 2 HEBERNEZDOTHA 5, Xk

* AT, BoWEEIES0~55m oty b,

— 3



RINSUTUA URIOAN Ty of punoxe dew peorqdeafodoy surretigns oyy, T Srg

EAMIEENELEE BT %

v

z \/ 4\/\,\3 b Q\..N\, |




SRS X CRTFEHROM b kn fhETE, FEEE 0 m TH DT, /M
BRMMC & ATIE VDA, 4k LTIREZ B EMOMERBLAFE L
TWw3 L 5TH 3,

4508 T Hb R B B

S O R T S HIRG I, BRHREICRT £ SR b0 TH D,
®E2 EREERERER

— F I AT UL < KU
5 AR B o apap| ® %
- gt{t a | xum-wowe-m | e | Bo#
@
" i; ! s Sh e BEE s ¢
@l Et HR R
i 35 ) BESE EE)
et S
gERnIR | A #
® % Bt F -
(;UJ 2=t t -
I B BUE
- wH
% i ERT
)
FALEHRRE KRS
- " B - E
- ¥ FEOM B
» A BIRFE R A E:
5w i ’
-
iR G R R
. P PR T B
i =
& Y Bk -
i BKH S %
~ . I E
= M S R R B o
R AR 5%-&%'§Rﬁ é%é%%&
i way oo T w (oglierrn) | =
B (P57 AETEEM
P
]
o * %K
;| A o4 REFIR
§ R R AT
& e TR
g | mesxams
. - REERE
4
i“cﬂn, aT &zl 1204




SR, Th bR RIS O - BEnensliiEe, ©
METEAC TS, B - ARHNE RS S ORI ST
HEE ERER MR 3 EHBECHT BB, BHED THICIXE
A L, R R AEERATALT W, MiZE nb
5%%&%%&3%%%@?@5ﬁ,C@m@@m,%ﬁﬁuﬁ@ﬁﬁimo
ST B LT AN S L3 b 5T, R E O F WilE &
A EEBIC HL T w3,

2 E L S EMEEREO TN ER ORISR b, AR -
LA « LA EOKIET, ARSI HRE &L LTRIED 3 \»
FEAL COHEMOTLERHEBREELRDOT VWS,

R ONRZF BN KA FRAC s D TR I REE L
T\d, CHIETHE, Wa WS RENHTREIRZRINES, CLER

B I B BT BRI, B & OO TR A & R B
EEELCHT L2, WFRLASHOEE WLEDOT, &ide: L eidEa
IR DR & AR Bl Do

G )

CTOHE OB LESS, BB ESERECST NS 2 LT TicD

e 2).8).4) ‘;777[ {75;:956%é ‘ %?94;&\ I %i? i
TROWEE CORIREOMEL B g am ok ow
EEDTRE LWET DL ROEL L 5TEH | N i i
Do i P;\} *‘i‘%zf}ﬂ st - i
Thbh, GEEL RRERERSIL | WE B "
BEBENIREAT NEMCHEIAT = op g
ERMEORIS, FERERAL T o W T
~PLOSRWALMBELL £OT, WK, B M w5
BISES: & S 47 S DO— B BRAKIC BT ® OB R ®

Forrl BAEHESREY SUBMBE HToONTHIEY, ~HIABRKICEY
LD AT D Do



3bDEEZR, FEESHDTOMBEERIE&FEATIHRRIC, LotEE:=WE LT
ATERRKCHIE L

D FEE»DTHL L TIE, ELpSH - B E o e L, &g a
BHrEDHLNE,

(@) THOWBEHET 586, Lo EoIcHEL LTAS T2,
G) TEA»L EFIE, B LATERRESGE» AT, ~HEOL O TH
5T ENRbBOE,

¥, TOXSRAERD, BREEETIKHE Bﬂ?a@fﬁ(,rﬂ%hﬁ@%J
OHHRTEH LD LA, AR IVERHEICHOEOTHW2L0OTH S,

|l

C@®@®%$EK%%T%F%Em%ﬂhjomwmAim7%%%m
MR EAHE T2HE T, COREEE T, TeRBBRC A LT
305 HIFNCBEMRIC PHFEH LT W3, KIURBYE TRET 225 |
MCEWE-HEbH 0N, 5y SHFHERED L 51k N60°~T0°E - 60°
~T0°SE OFER « A ERLTWR ECAH LD 2D, SARRBFNTH D,
L, BIETISILTwReHic, RO ELHEsMhc T2 L3 TE
T\, RARMEEBCBUKIER L 20, FHESFRcE 2L 25 EchH b
D7\,

%@km%ﬁ&k@$%@m$%Am%kbnfméo TEAEE Z
y REEHE (BRIR~EEE R OSGEYED « AIMBRHNE « ~ 24 5k & T
%ﬁﬂﬁ@oﬁz OHFAZHERICE IR L TEOIN T WS, B
EDRDESICHISEN B0
=i A
T # =
a, REEKA
a1 REEIKAENEE

B ~x47E E‘@{

A BARBEEIKEHE {

A BEBeRRERE

* ESRBRoALBE A 10 km BT 5o

— 7 —



T v 7 FFAMECHEEANLRENEBIND FOT, THIZEREEK oK
o R AENCE  FEEEE L LTWwa, L LRI LIZ LidE
RSB E LT WE, BHOKEHELEDE D WE L2 L\, %723
KR DR & OC, BALERCMALERL 517, B L DOTEY:
ENTVBEG LD 2,

a BRERRAMER: 500005, 2HCREBRE B WOMEL &
RROBIKET, ZBEHLTVWAVWLOE, REERLVWEREOEHE

@w¢w%éiﬂ@%Ma1®ooﬁi%m%ﬁﬁif,%@Lfﬁ; i
IR L2 b D LA WS, TR DD DI BB, TS A EEO
BT, N ZREDHRUIEOML A D55, TEIHRIZDLN
TWinwas, 2@ d0m iz Twa o & EHEEETH 2,

a; WEEREE: —RcEFROLE T, T @@y e L,

EA LT LOTEEEETHE, COBOFEI T OmPETCEL

V

(i

I CHRER LSS, TR T4 P OLSRMER LT VA, TR
TEETBERDLEOITH 5,

EAEW e T e MWt F o, A% I 0l mm~03mm DR S B AEE L,
BEAL RSP L OoT v 2, BEACER LT3 o REETH 2 25, i
Loy E Y, BEZEL, KE X L3mm <3 HETD2L0E D D, &E‘JLQREE%%&
L L, BUHEE . TSNS, PEBALRD HAEITIELA FSR L, BERA
E%§nf‘v‘©o
B 2RAFWE, BREE

B BIREWSE « B - BIRER EhSR D, =24 F «/pER - 7y
AR EbFhCRE L, ENEEEE R ERECEEDILTVE,
v 24 F TR E-W < 10°N, /[EBATEREFTWS L2 LA T WSS,
—ixic N 10°E « 20°SE, F v SEFEHHE TR N 60°~T0°F » 60°~70°SE p3k
Al s HEIZRLTCWS, TOHBEEECLDOT, 5 THELEENEE
(GRS

b, T#E: HFKERWLREREOHEHEYT L T23HE T, FX



10em Hig O K W LI DI H 38 AT VD, EE BT TS
BICHILD T E3 S\, HRWEFEHIE~ AL FCd b, CCTREER
3dbmicE L, FREREHEECEEONTVWEDRH: LN D, T v S
FHOE T, REBEKED LoD T W OREEIN 255, L3, #
Bz ARE LTHKHBERELTVWE, BEORICE, HTT Sagalites sp. 43
Eirlas i iy

by EEE: YR X OO E B L, MR S HIENC DY B
WE e LK EES, WO LOBRBAY BT 2HBRREIRER E
OHBEERETZLDOTH 2, W £2THE, ciue, AR LT
Bk AR LI IR, B In AAOKBEDEL, COWEE
HEEL, BARBeUHEDNLBIMA D2, COMEOME, HHR
KB R RO LI « PR - BENHUT « 7 v — b BRLIAR EOE
MR SHERENT WS,
B ILE, TELE . I & EREBEKEIC EAT NS & g
Bo FLRH R EHO b O EFRHRIC & B, FEMEEE RS L vbi s
LR PORHEDT VD,
BB I/ MBAEE (2 >3 v N ILOILEE) ©d b, ccnE
(25 m Db & A R,

I = 4%&

ZOHIB AR EDFE VT, SEYEOREAEAHCHMHLT W
Do —EICAY H T A4 LITE N 50°~60E « 10°~20°NW, {HHK
(2 N70°~80°F - 10°~20°NW 3 « @k R LT WD, 7724 FO
WTE, N10°~202W « 10°NE, (5 {5 8 R AUR e T g, N10%~
15°W « 15° SE o3k « Higlr R LT W3, L&so7T, MRIIHELLED
Bt O RSHEE moe, B2 WhR RRIEHEEEE IS, Lk L%l
HERTH@»R, #UEECEEDR TV,

ZOHREIE, BEICIDT, TH5ICRODL ST BB,

—_ 9



(b, LHLFE

l by rm@, by U - R

A YT e g E ST RN

(as FYCHLE Y Ao’ BEUKE s B R

lal ﬁgﬂg- m

[ B il G

BizH: 4t257>>»>, BEH D X 5 IRIAAIME IS T 03 S BB b TR 53, A
BHIZEALRERIAYT, BELI 2R YV IER2Tw 30T, ?_;@v\u/\ﬁ,w oy il
B L AR BT 2R L ERX O h b L LB TR RiEH T, A
LBLIZHIEM 0T, LT, —SRERNHCRE L.

A "Uﬂ5%4ﬁﬁﬁﬁﬁﬁiﬁﬁg

SRR E L CRFER O, LBRAERRHYE 2T
B, ~NY A TEAMECE, 0L BRANRRBERRFLN D,

3 BEE: BRI~ AT TH B, BEHEERDUTO M - e
BrEs L, BOEKHE  BRKEAESREORNBOBEEN SR LDD
@, BEKEE - PIGE - Ty — b - e A b LI - AT
Wi s ZE b H 54l 5, HZBEIE, BE LTREKEREDETH 2, FEE
= AL FCIEOm EZ BAS B LD Tha b AATH 2, FH b KEN
eRitlL, Wz, MBEPIRE T, J2E LOm OMEERMBHF 5205 /b
[ R R FBHRTH 2T bbb, BEREHSRmIARD,
BHEME « Ko - F v — b - RORNCE - WER EO/N S IR

* RS RHERIC X oT, WA TR SBIUPGASE | S45ME<T, ko X 57
RERREINLT b, ToBEOELEL, BEELD bs EHEL ZTE L

TR GICHEIRLT Y

BHETH 3,
Yoldia thrathiaeformis Stor. Nuculana confusa Hanley
Nuculana sp. Cardium sp.
Linthia sp. Carpinus sp.
TOEMNMCEEEOTKA LE L DI
Macoma sp. Fish bone (Gn. sp. indet.) T# 5,

— 10 —



BRI 1Im  fEOEKEDHCHhbOTVwIOBBBAND, kT v
FHETE, TREOBRIEEBRT2EEINETEHEOEA L ATIEE 3m
D EOBRKEWSE DT W3,

a: BRMES: <hid, BHEIOEBEOBFZRILLTRVWE, &
TORL L 5CHEBEENRNCTHER L2 D EE2 53,

TOEAR, TREFALEANY B S =L T TORER - /NEE GH
FUOTH) » =2 o i L CEBHEGORTHE & 21 B LT Vs
B, Byt rRNEEBR TS AEMESEERE LTEAL, F0ENEE
FEIE LTI LZb D EHEZ Bl s, WL ERORABH L, BTON
2k 5B E R RCEEL, 2 5iIc, FIUCE LTEIKE RS « B
HEMH B D,

Tk, BEETOBLICOWTE, B6T [KLUE] OBHTONS,

ar’ BERESESE - BEERE: MEEOoLc 3b0T, BRSNS
LB EMNSR D, WFIL B GEHIEETH 30

BIKEEM AL, AEAROHEE, Lxcli3mPdhictie X REUTEBoMARE
BICALLOT, RETERKEP LD T bo BIZL LTHRIHISE N L2 55,
CAEHROAFHEELE - 0ERTHE S, ks, T 0EMNS, AR « KRE -
PG o FEHLS o SRELK ST P o/NEEL b T2 LB b b,

BRES —BrERCTKAEREE L, ARNERZERAEUABMESE L okE:
LLTvbe LA LREENICITATEESE O BA %3 ( LARERKEL > bh bo

oML, HHOBERIERFCRFLVWEOT, SXA4FRWLAYH
&4 WER ETR, HICONREIMEESOSERORBNE, RHEERE
BN X BCEBREERECHDDOT VD, B WHIX T REKEERE
MELFRELT WSS, KGR PRFHUROERCARZES5 T kb, A
FHE S HER AORCDFhCRETIERIECRDTWD, TORM, T
CTIREIE - BIKABYGORERBIF LR OTn 5,

BESL O XS5BT LWERORLE, T oMiEOHFg I AR
WELRE T2 KUEOEHCEARDOT, BRAHERERESZENLR
cERBEHELTYWS EBbIL3,

_ 1] —



7 2 . 3 ‘ 4 ’
%3 %Eﬁiﬁﬁwiﬁﬁ (Y b 75 FEmAEENERE

L Ao A H R 2. BURMARE
3. bﬁmﬁ%ﬁﬁﬁ 4 BRI

Fig. 3. The Muroran formation (Harikaramoi liparitic agglomerate
member) observed at sea cliff, south of Wanishi.
1. Liparitic tuff 2. Tuff-breccia
3. Tufaceous agglomerate including large breccia

4. Tufaceous agglomerate including small breceia

TOHFOEE RBIICEATYWES, KEE10m B EEADE NS
EEEARUERHEEHSE

NI I T EAGRHEEEENERO L RET BT, 2
CEFTIHER O &5 ic b 72 DT LT\ 5, BislHir

l‘ju.«l Zavyub

Y b g4 A R TR S S il LT v e, it

CELEDTEEIE LT, Ziihb ik cOMEAD L B —5F Lk,
C@iﬁﬂié@5 = FOK }i—tr‘:- foT2 /\é;}t Do Tul) %@tiiﬁ:fﬁﬁﬁ‘ *

E@kM@@%EiW&L,%wmth Hrk ks ATh D, 2R
s RIEBNE LTV Do LI T E &M 3 205 RiCib s - Hk .
BNED 52D T w5, ,
by TEE: S H OEKE R - B X OV A
EL, LELEST W (I~2m) Kl Hé,g}l’ﬁﬂ)z IR E W s LR
BEZIUTHETS 2, HHEPES OBEHET L, FRTHM BT, R

— 12 —



L

M
s

HFEDHHILD, BEETIR

1)
Eok e L oT, -t &,

m
1
hama
?{# .
i
¥
s

RN - S
EOMEEASER LT w5 E
2

o HRDE X 13K 100

in\

=] s
g Lrisd
& S

x5 Es mThHob,
= s ¢
o B Y3 . - .
@ oy ,f : I E o, —IRITHE
g ¥ ES WREAETMARUESSE
, L
= BE s, L9, BETo
£ ZE
~ .. ’\o()él‘/?TJ/ﬁ‘{é?}f{;h’:-v\Z)o Ny
v ™~

P G % N 2 e o
OEPEE TS, ATHEEE N,

TR
2
4

.

i;iig BRERICE TN T 20 RN
e T“‘; 2D E NEARMToRGET 0
%i DA SR, ERITE Tm

= IR 5L 0L mbe Fhbvny HEES
B RELOLH Y, BTHETIEA

FURFLH o ET ﬁfwﬂrﬁzzﬁ b1
T Do fode GRS v YA EE T

1eeous sandstone

LI}
=
HR B i
section of the Muroran formation (lower part of Denshinhama

sitic agglomerate member) at the eastern part of Densh

EAJUE:

andesitic tufaccous agglomerate

2EE (R

S g BEF »3r, MR Yo THEELT
g R DL DD DA, SRS S
=L B b, VR R A EUTEEE G SEAREE
- Sa ST, —RIETE Do
¥ .
¢ =t
= by RS LOBRWE

IMEN~SZEEREICEE L, T
I O ) PRI e B
TP - SR S
- o= [ 5o 173 m FEE
LW RFF 2 TG ECET

T3 A AR ERE R A &
== BT 5o BHEERDSH

— 13 —




REZEZENZIDTH 3, WFILLAREAGRIEISRERELTE D,
Aot & THEE (b)) EOBRIZAHEETS 2, (ZOETE, a3
HEOBRMTIHEMNTD 2.) FCERTRECLE, chbDRIERERER
TEIEAELETHBCEZINTVWIRINEEBEE[A—OHROIOTHZ T
LT, TORMS, COREREE & OCEEBAREMARIIEE, THEHEE
HFCEHEEALZ O ELHEREEIN S, Kk, PHEETOBRLIECE (K
] OHTOR3,

b EIE: AV LKELZEL, HE 2 ZZEEOBRKEDE
B LY, REOBREESEYBRE L, chicRINAEORIKEEL S « 5
K - BKEAHER EOBBY R THBTH 2, HRM & F /DL
T, THBI S_TEBIZHAFEE R D, mEdEtEE RT L5k DT
Vw3, B2 2iEE0mTd 3,

UG S R S

BILE L WHIRIC R E L TW3, B0 DL LT, &iFEs &
UHERFESBD D, EHCEHME IPEERS FH T3,

1 & E

S EEEARGCE R, BEBRAROKRED S HEBE, L *
KEE « EHEBR ECAHT 20T, tOERWARERL, RIRHLO
RT3 B B,

C OHIE ORI, SME, BHERO 1EOBET, LELE®E3Im T
BETEIEBE SLATWS, B OB =408 MO T _TOHEP K
IWEHCHRET2 b0 LEH B2, BhcREND, S#E  EilERE
TR T ARINAETICREE 3008355 L, MEOEH L, BKE

* T oWE, BeoEss (2,3, D) crdk, BERRKCREIA Tk,

— 14 —



H5 B /L LAGHEOREEE & FMIEE
LosglE (Y5 7% 4 RIS SR
@) o A YT A B K
2. ¥R 3. wmrE
Fig. 5. A stratigraphic relation between the Muroran
formation and the Quaternary group at the
neighbourhood of Etomo Enrumu-misaki.
1. Liparitic tuff in the Muroran formation
(Harikaramoli liparitic agglomerate member)

2. Etiomo formation 3. Shukuzushi formation

WED DI WEEAEWET, b THETH 2, —HIICWS &, THO
FERARIERE S 50 T o+, BELHELMTRVA, LHTEEMN
PRCHEPE L B OT VB, 22T OWMHIC LIE LIEAESFET 5,

7

N
C OB T HER S B L OIS C R E T 2 P L RS T2 B
DEHEZBND, BEZIImME#MZ TND,

| T
KB OVELEIEC, SRS L OERE L M EGITEEDT, By

*
BIEHAH 5B, COED, BRE - K¥e4 « y4 7= Vs LUK
RO &C b BIAIC S L SHIE - BRI 3 20 3 L B TG

* s HIRTEHE 2 HHEHHI TS 30

— 15



CEEDTV B,

COHREIL, KIS KEBEOHE L W UMK ORI 345, B & 30~
50em OEER WLBEOBHE L IZ3ATVW3, WER, /NEEBESRE
L, HEE i N40°E « 30°SE ©3m - @tk R LTWw 3,

COHIBOSMT 2 ET AR, BICEEBm U TFOECARENDTH S,
BT P Rl 7 £1d = OHT, ®HE 30 m PO 7 HOW & Bk
Lfm%o%%g<c@ﬂ@@ﬁ%%i@ﬁ%m%bﬁm§3@@m%&é
NBIDOTHAH5, RAFH20mTH 3,

= ®E

WHRICH 5 PR L ONETT O MM 2 VRS 20 < fh L - BRI L OUKI
Poh i 75 BHFC, HEUGE OWRC 5 8 E AU E RS LT 20
OB HBAO L SICIHEF RN TV D, TR E/ T IC T RIRS
LW EBTWERILNDOE, HRFNCEBELEETZIIOTCHS 9,

g6 koW A

A O KILEHIL, BREdzRIREDOEREFETZEOREVAVSD
275, WHEHC X 2T, ROLS5CKRINLTHEZZZERTE D,
A SHEGHIHE IS

it

? %v%%%%%%
esmapmogn e D2 E v A VIR
B HSRREEIE Iny s sk

[7r =73 by BN SR
SRURHR T L

eI AL

6 T AL

e b
YRR G 7L

—_ 16 —

Hf»~7j

Q W B 9 a



B P&l
EERiliPeE S ye e diipe)
TREF LA
D i sl
B — 7O, WMIES L CEHEEEOEFENRS, B LER
DE5TH 3,

zrn—-

Q % &

[ERFIEEEREDI 2 Wd 0T, SHBORSEEDICESL LTS

NLTWw3, LEa2OT, WIBEERR, SfEEFEmcmaililzdo LBz

5B,

I & SRR R g L L, BHEFE D OUIEI E DT n D,
FosiErBEnntil Lz doTd
FRKT N =T D, B EEOHEERRT S EROL 5 TH %,
W % & P o omom WD%;E
TEH D g g WA | ZRE S M KR EEO
R | BUECER e ke T e o
1 | i | ;
P U e @l w B om B
I | L ;%@ﬁEﬁMJiAQ\ DB AT g‘ﬁ T
o ! | ] 3
TEREE S PO R |
[ UTed | W !f%ﬁ”i R |
i j:,‘ oL AL % ' \‘ woxr B
- > | ~ [ _ . _ b
i ﬁ‘égﬁﬁ*” T 2 |
| R | BRI oo | AR A = m |
L fit P A A LA | %h—m“ } i% a ‘ b A IR 5 }
] Jmaﬁ&ﬂlﬁ “--.\. o B

1 7v—7 (RBIREHERRHE, E MBI EH U2 s D)

COrN =BT D EAE FHEAAYHEE - EEaTilE - e
4 P ELIORERALRAETH D, bk, AR EEHEPIIT
BHLTwE, =7 e 54 M-tk - BEGLIERR E L 517,
HEERndORD v, 72, BMICHEBEOBENEF LW OT, BEHRE
EIhSERECEDODTWL T E, S NC T e 54 &R DTWBRT &,
B EWRLE N,

— 17 —



A #HIRALATEES
ZOEARR, BAR#HR I, N10°~20°W o BRI TR EE BTt am L
T, BRNEEHKEZZ NI BOT, &N EERWELZLL,
AL« FWEELIERE 50, R b ok P v, P2HEER L0k, AR
B, KEOARBGSY OB REOBRAETS %,
R Ad-FER
AR RYE - (B - WIS - WE
TOBA, TEERTL 0TY, e ARE LCBEEFOEFNCDL DB L,
eI NRE L OT, REIEBRBETE L,
HEOAWR L, B 1lmm UTOHEET Y 0, bFricikbh 2B, K5
Pd«“}7 }';LX&OT v Do ‘Il’&E@ﬁHHWq Innnﬁm'fﬁ@k% 3T, ﬂ&kg%él':
WMEPRTEBIN T D,
TG, KEOBMBE2AENLZ Y, ToMITBEROERERED LA S,

B TRBATIUSE

COBACET DDk, (1) Fv 3FF AT ERNCHEL, BE
MOERERTF v 7 FF 4G, (2) Fr 4 VIEHT S 2o iiiic
T, EEEALDHINCEIRINS AT 5 A v A4 VEEIR, (3) R
CHEIROMEIRE R T RERAT IR, X0, (4) BN 3 v oL
CHFHCHH T 2/MENEIR, R EO4DDERED 2,
WMENC 2 E, AEOBEE ICHGOMNER - BEORR ST, 4
DO D 2D BREME, HRBEAERETHOT, AHEREEHR
AL D, REROTIELALELONBEVWIOENDTHZ, 22H
BODERNRVELZLVEOLH 0, HEELELOTE, DFHTHIRT
B4 MESNT WD, % 72MiliE N fROMlRig, ADTuwnae
EWEFTTH 5,

by FRSFFABER: Fv 754« HnFFa vHELSEHEE

B R o L RS EETC N T, REE FRRER G E D
THMHLT VD, REPEEBEO LSBT ET 22, Fv 7F 740
HEREOL S, FORMMORE LTS DD, —RICHEEGER WLE)

— 18 —



HEOHER LT, LELEREFERE S0 TEELTE D, 2R

C7mys 4 bEBDTWNE,

Bifk:  BEA ) WEER

FH: HT A PEE SRR o HIRE o RHE - REEREE o AT o Bk
BRI BB D N T e YTy 2 EEE LR L, W S A0S AL TE D B
FiS FHLBBETE S, b U LIERHLEL DS, %2y ee T4 1k
Ly, @ HRADERN D UD Lug
FEGS, HIREGEED L 0T, REWEIS/AHEOL 0E» ) TH 22, RN
W RT L O LB Bo HIH « WHIZ X IC X o THRES b BHMAECERI AT
VCBOFEET, KHEOCH UD Lo D, RBISERIERAS X UH I
DT B MARLEBIFEOECEEEET, —rodi v B BENA
OBIFIE, EEALERRBARICES T D,
BRGSO TIE, HFAGEMTLERS 5 EHTROBELAL LY, 7
RET AL L 0T, RS BREBRA L L, HRE - %ﬁﬁﬁm&;jzt’fw Do
FRICERAL S RS S D BB AR o ATENR A B D,

b RO VSEE: WAL ERWT, SRERENG, Al 4 Vi
CHEDTHHE LT NG, B AR WLKEAY 2T 25EREETH 5,
R ALHYMIE T, Bk WUHAHIA L (REL TV, Feu 4 Vi
HECE, AR E 0T, BB GRRESENCE - B E -
TRARE) ONABERALT VS, 2RHNC e 54 MEERE S
FTws, cOHRD, BNEORSEKEL TR WT DO, HEsi
TEQ?/T\Fﬁ u@:f
& RHER Y WIS
Fe: FET - 77X« GibH - Bk
R LIE R D oA T A Y Ty ZHEE LR, BT L oT, Ao
B UD LR b b, Tihrbhh, EXA KM oEHEoR LRV L D, [E
EHEOL D, §LIEHRE D CIEIFTROBEAR S LR IRES L 0 THEND
Do BEh e AL LCHERBREA B U L, 2 OnmaRa oLkt l
20 <o
BEE oKL, KMEAoRE TOFREETLY LR, KE» L ozl R
RFEF L UD L, ok yicEe, An0 2o WRER - E@EE L Tu
Do L LERI, WERMLLEZLoRALA, S MR XX oTERBRICE
BEnT b WECHEITESWWEEAT, ToEIb IS RERRRE

RE

— 19 —



ACBEBIN T Do BT AR OHER &, MIIARHBTAD T2,
by BEHERDERE:  PRNIEE X OHEHIA T ERIERTH 2, FEE
mh O, WFGORM B EAT, HIRGESPEICEEZ LT w5,
BB IERERE L b, WRBERVWLIKBEELTWS, R0
Frri4 MEERE ST, BEOIEDT VS,
PR FELY YWEME
Ak PERe TR BREA - HIEA - WEkK
by oby Lz 2 RRIEBE 2 RTEATE 20 HEOWFIT 2T 1T
RE YT o FRERERIRT IV B D AR FITBHMEE T, HEO - BEA A
E)"Zﬁ“/ 1L) l u ‘ N
B G m&%ﬁﬁmbtv,¢ﬂ@%®m,@ﬁﬁmﬁm%rtwawﬁﬁﬁf
ZF;E)ﬁ:J j:?ﬂ(/f) 3 V)(.:x, 'T’f’i?ﬁ,;ﬁfl‘(?f‘; vih U L'V m%lﬁ /ﬂ:i LT DL DBd
Do RATIEIEWIKREAHBE S L »C, ZIE - BFic x> THEALL Tv 20 HiE
M, NHTENP O, BRBRLT B LS. RS A s, Wl
WAERE LTAD TS 2 L vy
bo MEPIEEE:  NENTO 3 > 9 S ULLEER E DT, Rk
BLCbFhc#E T2, BRKAEZARTEKOOEBAARTTHD 5,
BES: PHET D WEHE
A H 7 A RER - @R
W32 (LT, MAOFEG - WHEA L SICIEF S (, MEREZRTER
THhdo .
B oFERD, EITERERICHESE L, A0 L o TR LD WEEE AR
BOOELIYIbIdL, BMROLVOPAEL T RETH 5, AL, #7 A0
S HEROSNRERS T FEEE L, ~BoWEBEER LT 90
C ZEHERIRE
JFAS TN 7 S HIERIR S BT T B, B X OB S O EC #7258k
PRS2 EAT, fkic#i, BHEEeRVWUERELRL, hdA2EE
BEARTP S, COBRGHSEEERICHE LTADTVWRZ E06, BiHE
HeREETCHI Lz b0 L&z 5L 5,
REGEY . BEA - BRER - 77 A - WK

ToAAGERN T EREBEERT L 0T, KBS U LIEEROFESR
L, FHEER 7 v L ﬁf‘fﬁ(@;‘gﬁﬁﬁ'ﬁ& B Ty 2, EICBERICC LT, SRARH

— 90 —



Ao, 522, T rEBERIFRETO®RITE v N ERERIIRE O
RBACERINTVLONEBETH Do FITERT T2, REEAEREELT,
FELPEROWIEEREVADT VD I L THE D, TR D, ELIKHMIATHRY,
BIRHEARID, TAHVIERISGEE LT LA WRBES LD LR, BL eIl
MREBTHDZLERLT 5,
D a4 bk
PP TrFA e B Y Iy BRSSO « R FF o « BT
BT RO« RZSEETOMLIEE X O AR 7 Sl L, Ziieit
MOL L2 B RROSFEREBR LT Wa, & &CH] 33, HR - #UREED
BENRVWE DB L, AEcH LT, i rl, “OB3 %100 m i
HELTWS, ENFNOEERC LD Fuv s 4 Mk, MEEoFEED
27, —HCRUEEEHMALRY L2 o7, BEOGzrEFERET R
LR BBEBEATHD
Pk FHEGYWHER
AR BIER R - HA - BA - TR ‘
FEMEINGI s, R/ B RS R L, BORE c FfRE &R, b UD
L ZEPTH D, BMRORVCIER L2 LT 57, BERLDEOEAMN
WEW LR, FEEOREL, SR, Ao aRIlE s LT
CEIEERLT D,
BESRENL, BosooFkicl2T, ToE 4L oY, EIHTHL L
L E 5, ~&t/m%ﬁ#wﬁﬁau<,Mrt%&EEuJ@oﬁ%Emﬁmi
NTE T EAET2THY, SBEELLAZL 2L HEB-»DND o:hbtyﬂﬁ
PRI T 0T 5, G oRBEL, LITLE»rIn b, BHIE
7L D@L AP G BRAELHE (itvb UD Lvy T hiciEaiklEa v 4k
Wb DR, j‘%ﬁ‘(i’%ﬁ@%ﬁ%f}aﬁfﬁiéo
AR, BVEHGITHEZL oL AL, —HKIS, b T RER SRR S D
ﬁﬁkﬂa:kmfﬁgﬁ%@,mﬁE°TMED$&%w%U6LwO%Kﬁ%%
WEBR LT 0 bbh, FREARS D CITEM I R B o AN, P E
EBHmINT VLI 4P Do

I 7r—7 (EHEHERACHH L2 8 D)

O =BT A EAR, AETEANHNE - BEEE I OEEES

— 21 —



BHHEERINEDSHTH 2, 2 &AEMNELEENOERTPLHER
BOTED, F2RMEOHTEEE OB RIETHET, HAL LESEROH
LOLENBEVOBERTH D, LEBOT, WoHihicSilBEORRE & K
ANz Eid, BROEEDTH 2, HACIOTE, BHLLZ DS, b
FHCHE D SNTEH, —IHCEFEER b DOEEL N,

A BRARRARHEEE

COBERCERTZLDELTE, (1) AN BFEANS < 24 FEhF
T, —TEEikie, —IREIRRCET T2 bo, (2 WRILEE b
AR, (3) 2 % Uk Ly, (4 BRI FORNHE, & ECHE
THLDORE, 4 ERBHAEDH LN D, FRBHBOANY B 7 T4 HIHHN
HEENEBRCADT VWA HIHR GO, ok BT 2EA
TH 3,

TOHERFE, | - FORFHEEBC 5T, EODTHERLOT
BB, BHEITT L OC, MREHORLC, £00 (Rt W
BT, B EAEFA—DEATHOT, KA WLIKHELEL,
FHE - FEFR - BER EOMNE ) KEBERSH LD LI WRETDH 3,
TAATFE LW v R EFOFRHE TR, SESLREL, BB
BEHARC R DOT WS 2 EPEEIIL S,

WE: FAR-BER>AMWNE
Ak E B - Wk

AREBBET, LT BREEREZ U T30 550

BFOARD, —RITRET, TSI EEE LT Lo L. BE

His BiED L o T, IKEEAEORS Y b, BRI LT, R

LIt U5 Ly AN AH FEANAT, Xo Y=} Fa, Z=Fao

SR

B & A

TOBEET, /T - SR oM EE Lo iR h KR, #
HWEREELTHEET230T, SHEMOEERTILEEENSEEOLELN
TEICANELT WS, KA WLIKEBEEEL, LUHREERTD 5,

— 22 —



B BIREA . BEHEL - WEER - (BN

BE: H7AFER) - @Rk
AREEELAET T ALY, EOKNE, BARD D EERRT, —8&
ORMEREOCERLELLD,
HEAIE, BHE L, BAEROLD0@END, BAIARLOLH Y, REALYY
ERMERARERC» b2, Az, LEEG IV LEBEROFHEL L, £
wEAG, X=§%f, Y=})REe, Z=8aoar T,

C TEBAREHEARLA
COBRFCET D0, (1) WA (5 £z, (2) RERE
%5, (3) ==k Fo 173 m T8 H#, (4 FrFFa v, (b)) HEHED
FEa, (6) THILIRSEMT Sl 42 6 Hkaid 2, (5) &, WIFEOR
EERAMEE & N65OE « 50°SE oot « A CH M &, AT & R
LTWw3, WFILLBIROERL RTLOT, ERERE B T2 H54E L,
TEim M, BEALEBEMRENGEDT WS, chbiF, SHEOERE
GRUAEHEERERCEE LT, RERICADTwaRIIER T, £,
CNHDHERDEGER—-DRDOTH S, —HRICHERERVWLIKAEE L,
WEREATH D,
A PR SRIEL > EEE L
FHi: oA PRE A - WEE
T OEAL BAERELT vl - Foglg 1y, EEKUEE
DEMEIFBZLNDL 0T, WHEOFERE, HE&IPH L, B BN
BT LR TED, —RIT AT REF Y » ZEELRL, BMCETOREARL
ERZCS502Tw2bm 55, ;
HEoRER, AnOEifE<T, REoWKEROKS L L, F15mmBEOX
FIDL0BE, HEOAEME L 2T v, Ry FFavigod o, MIARR
OFERY, bPEACHUEE L2 TEFIL Ty 2, —RICEBIZRD T, H7 A
FRACBRINLELSHEPLED DN, 12, bTFHTHOIRWERILEZ 54>
T dbDbdd, BRI, RKETEFEREEL, BL£{, &Ry, X=§
B, Y=KFHR6ase LR, Z=8Fao el iy, WEEA S, Kb
Lo oBHREE L, LEICEMIAREEALN, BIEEVTTHED, THRLD
BHEHT, —ROFREACERIA TV 2,
FHEERT L0 LT, BEICEL I3, 7R, PBERIHRERTH D %
DEMENTIEE 32, WEBALUEH WIS 4 2 PofEEx» LA,

— 93



TR oRER Y Lid LTRSS LTE L Tw5, J Lt HERBEMIFS X
CTIMIBRE S b 2, Thdivb U3 LvX 5Thd,

M7= CEEFEZERD S D)

COZ = TRRT DiE0E, B L RIS - @R a RIS -
TREERILE - A AXREOLETH D, co@d Wt anl BRE L
T L7Z2d DT, 1E&A ED, HIBWCEH Ll R LT3, |
IPrm= TN TN~ POEAFCL BT, EbOTHEL DL O H D TH
Do

w

ETEEARILSE
COEACET 2 b0, (1) FEEEERIT (~NEED, (2 FF 2o
HRHE, ) Rredpl, (D AR HEMCHRNT S 4581352,
WFIL L EIRDERERT D OT, (1) Lk (3) 12, HRHEA L  3eE
LTWw3, BREE BT 20005 - RERETGTH 5,
i FEA)LHER
Fif: BER-HITAHRH
oA, 17— XN rn—7oRlEc 6T, »hBETH 5,
Thbh, MHEOELAFEFEATLO LA, BEELG LT Moo 538
HEOLDT, "7 a5 v rBErRTEATSH D,
MROMNERIZ, B2mm~1SmmBEOIM O L DL, HFAR /AT DL D LA
BV, KoL oIz BEEER LY CHECRE LTI ), B T KER
2Bk be FRCHEREIA T3, WEMAD, TbHTH I, ElRoble
LDT, b VREBALIRA T3,
FRZGRALENE S U0t b Lh, REAORTFE(, 77 ALEE
1P,
B TRBARLHEARUS
COBRARTCRTLOR, BBt L= = UIh R HO mEH T fEpk 4
B2OOERTD 2, HIAZHERGHMORED, ELOTRITTHZ, &b
CYREIR B W LBIRE Y BT 3 RETH %6
A FEA RREL - TEELQ
FE: HITAFER-ER < BEEL  REAR

— 24 —



OB, CPEEREO A1 T R YT v 2 ERT L0 TE B,

HEOMERZ, —BINRT, 1mmiciEd 53 i hiive WA KO RE
Wil Ta b7, BRI TR TS o I, WRERWILO L OTH Do Hkk

ttbﬁmmmw~,ﬁﬁ~mﬁﬁﬁ8%@%LTW5l&%z“° SEAELAT - Wi

FERIL & LIS/ L o, FRALLT V2 LD L0y,

B, WERRoMER, MERSEEICL L, F T ATREND V.

BERL o LI, LY LTSRS 5 I o TS oW R A 2 T v

C XREHERUS
ZOERAICET 2 b O, XNIEROBRETH 2 AL (200.5 m) 7 6k
TEREIRC, BEROAEVLUKELE L, LGOS LR 5T
Do
Wi FEA > TEEG
A PEFR - ER - WK
‘ EERABEOXRAEMELRT VLT, PR VKWSWR LA L, Mk

I
S
N
4
™
i

TR L 0T D,
SO FHRAL, LS 2mm ST D L onH Y, RITBBIA LD LN Do BT
52 An80 TR ELIC S Do WHMAIL, BRAK(DLNT, Zoizd{, %
FUTHAET D123 ¥izu,
B, RGNS AEAMTA, AT L, & o0 &kl o R8T & Bksk

RTH T T D,
D FEERXRE
s ,,I VC}E’{Q—Z) zl)q)@'j:, :1::.[_“ (188 m) E%&T%Jﬁﬂf& Ty 'EEDU‘\MEIE@
KERWE DL L, B EFFEFRTVWRIE S TH D, RE S TER
EBER 220 ERTH 3,
R FIER - WEEA o T A - BEBER
SRR e B R XA ERT L 0T, SiCEkE o RO
S AT AT v IBESRHRLH LR D,
WEVHTFRECHER, b U LRz RLTEL, BRI, ke 2
CITEHIRE L LT 20 RERO L 0 RBRIEREALE UAMMEE L 0T 5, %
RRkEIN0Smm DL, A7 4Ty sHEE R LD X0y, BEEST
BT, HIABNBEET Do

— 25 —



GO Py

PEDRETORIZT M, ©OHEOHERED, BER6I3E5
ChOEEY D IRBEENHEE T2 ETE S,

I #H=i

PRI E O LA EOHENE 5 TH 2 L 5, C OHEOIEBEHED,
Twbip 2 HER] &b TV EHEZLANERDOTVLE LS TH 2,
FE = UE OB OEE Y B2 0bh, cORBEEO LIcHETR=8
JEHSHER L7z,

WE T2 &, cOFE=RME, KUBFEEZREL, BroXHEY
5 30T, TEIEEOLHE & REC, FEE=cd, KW E b
BDCHETH DO EEYFHDOT VD, LA LEMIEED ¥ 4 7 ThH2E
B S &, L c e L, ANEEPLHEBECHEY 508 - R
LTW3,

A WMANBHERH: HFSLUTECERDOTC, HEHiLrOTSETTCERZZD
Hild b gk Tie g UG 2l S T 2RE EHE Lz, © DU
O, REABKEY RO, KUWMBEE KL T2L0T, ZRUEE
OKIFET PSRN TN e T L B R LT W3E, & OKIUEIRIEE TFT
Db D5 L\, BEEOE iIci, LAV KIESNZE2 T, Dk
WLIEE DOHEAHTE L7e, LA LEPHIT S KIWEEIR 4 Bk Lebit
TREEC LELEKUKSCAEEY 3726 Lk, 2hmEcdbirsdnz
BN, £ELTRINEE TP DR ELZ\WLT, BT RIS
EK%OTM5E&@%QMF%%Oc0i6k%%ﬁik@kMﬂﬁL®
%%mFﬁ%ﬁﬁ@ﬁﬂ%ﬁ@%%@&é<ﬁ%—mLfm%o

B RINERIHE:  cORNIck 5 &, KIREHIE E L LC/ R
BETB D O%, (ZOHHTNERCHAT2HMEELEXKELTVSC L,

— 26 —



WAEE S E s ol LoXxns b b}, T OMORELME
DTW2IDTH Do) OB EMEHE LT, 237 b HEER KIE2TTO
H BBHRCH B3 X 51, BikA 5N b DT EMER KILE RS
W Lo %7, TOXIEEIC E bt T, Mk b iRZiRsEQER S
b, BIECKILERCAE LS 2, FEEKPH - W7 & OB IR
Ed7ebLTWnE,

CORUNEFODOBIC Y, Btk b OIS E~CEHER L7253
L7z,

C ZHEBHRNY: #ioXsw, BEL-HIIEDODT TERT OIS
L, COEMcE DT, SkevimtEr 50, BESCWREHR L2, Lk
L, CTOMRHICHEDTWC, HIEREO KILE#SER SN, A3
B L, chick dBOT, FbDTHHEORERZT LY, HEOE
BE LB AR EORKIUMBERE b7 b Lk, © ORI bIEE (&iE
) OETEHz BN D, AT O X 5 RERIEEOETA L2 Wi 58K
B b, B LTW ot T, RUEHO KGR S e, L
Lz OB O KILEENE, BRIEASETIO & 213 ER7IA b0 TR, /g
CREEE L TR LY &2 W HIRKICE A L b, SKILK AL ke
5LAEERET, LELEWHZ WLEEOHBEOHEREHC XoChirdi
7oL, EbOTIHRNEREFTH DR, Lind, BEchs LI HICEE
27C, RUNKEBLLTWRZ0 b, CoORMOMBrEE+2 &
WEBPREEBEHLTVD,

D ZHEESHE: SEHOHEE, coMmbizdEtcEl, =K
FTHIHIR DTS 5, LasLz Oz b, AiaLlEs L0 ikED
KRIUHGE B TThite, € OWEHNT S EERR-CHRT < Ook KIEEO
LoAmRF LI GR L, BHEERBOETCUEDIL, BEAEREN
RIS CTH DR, —F, EHECHEAT ImEORONE WE S RENCD
72 2 HIEII g, REmiEfEETS SO T, REXLILS X5 I
HEONENEZ DL LV, COEREETL, & &ASHlE & bbb,

— 97 .



C ErWBEHTREINZDIOT, BMLTAHALEDLNLZEHRDE I, ¥
BERORELERED, TORMCEEINFBEREBORC) EEL 5

’h’Z)o o
I 25 m#

Bz s &, CORIBOEHEHETH 2 REHOTHM G
Cid, TEATHOME, B, BilES 2 widES 5 kila £kl
WA T D R R LS, RS Sficid, ch s E T2
J@id %72 5 2N BmhD, % 5 PRI & B IIEC 20 T,
SMYEF, BEAEEHTCE T2, D3VEAERERNHASTWORREIN
T, W ECINL L2/ N TH D7, ThbbIBOEEFOER H0m i
T, MEEDIRRDZ N TnD C &, RN » JHEER L3, Rt
KIABEOUREROME L RTLDOTH b, B b ATEDMEALE { OHEEY
EHRBTEWTE 5,

co k5RO b, —FTREIFZTHILTC, WERE eIt
mAEBROFI LD EE I, FRHETHEOTWS, W ito B,
DWICHLER AL 2 & 57, L2 LB & 7z, BEREERIC A
DTN, COMIEDOF IOy G E 726 LWALKAEDT W

Do

8wt JH i E

C OXMEE CE, HTFEHE LTHBZREJONL VN, UL, #ATC
BHTZRNERBEFRINT, BxOHRCHVWLNTVS, £2EHDHT
BT, 5DECABTMEREE AVEEDNL S bOTRED 2, A
H i R B O/ BaS, BHREIC IO THELEIN TR ETARBD.
8 RO/ E WELIRASH &0 LD, ZDED, WERICDESBD D, E
BCEWTE, Wik X CBskErd 205 WL EEABAHEOROT

— 28 —



Db
1 B & 08T - HEREL

EEE: WAL c/EERLOTH A, BEZ T, Wik
%ﬁ%ﬁ%bﬁwtm%%%%@d%t&®I6T®JO

& % @ | & % T onon B @
a5 F o 4 WO | SemRE - GemR R B
S 7 v 4 Wi&‘@é&Wm L
CE W W R H MW E MNEEAIUEEE -
f:n ¥ oA v mi&*HL%Eﬁm 75?5}7m
Ky Rk oa v W T PERTRHEE. SR T
fié}°a vOF W Ej‘ﬂﬁfﬁﬁmﬁho/mt74f |

SR - TRERFE: WD E2H, BEAEWO S 7 FEZFIC BALS
N bDTH 2o BEIIEEEH R ARG ERRE T2 BELHIRTH 2
7, BEOZDTWAHREHTE, ARMEZEALENRD T ENTER »,
WFNRICLTLEHOTERARDIOT, BHFOHRCEZR LRV DOTH
%0 N

B RIC KL, BRI LR D X 5 7 b DT B D
o
BSATE: RA2amicET L oNHY, ERRSMEEOMEEA LN D,
PoEEERSE - %Etu?ﬁ@‘k%wm%ﬁ R T B F R MSEoRICL, R VAL

Bhde TTARAMEE LEL 2 RE I i,
|

BRI, WEEMSIURSBE LT VS, T OEGIEM 26 5511 H
Mo, FHEC I OTREINBEDTWESS, FAREYLE (B 27T 42 5)
mﬁﬁ%ﬁﬁﬁ&ﬁ%b,m%%ﬁoka,H%Q~3by®$ﬁi@ﬁ,

8, IR DT e,
_— 29 —



ﬁ#%ﬁﬁgkﬁméﬂi%w%'fi‘uli, WD L H5THhdo

BoE GO EOE ) |B A B E | W ®
60 ' 600 5 : 1 ‘ 2.6
Bof 85 Com | W |k (9 | o 4 & & (o)
4,680 50 ‘ 2,340

S, BB OESHEoMEETICL, MUBOBESEEATEY, W3H
FYoMEBRAHE IR D,

m s #

ZOHBIC I A BDOBRRETEELTE D, ZOBHEHD, ZBEOED L WE
THEDZHBDR, BEAETRTRERAEINT VWS, TORHRE, BHEOEK
- BEMOLER - BEEIBARETH 3,

2EE T, BAET JUERoBE BT AE, RO X5 TH 5,0

RT A« HEEMTT A

SR B oF | g ow | & @ | #

BAEAT T % % [ W % | WEHAZLY kST %

o RERERNE | i | SR A

B o W mjxmaﬂm‘%@ﬁaﬁm% R

# G W T N | WEEERLE | <7 BUAMLE

ol mr’ﬂa@ o e g avsy-rs
|

WG % AL : O | SRR

Sy ‘
AN I TR SR B
M o o | CEIREREMELNE | o5
<i‘m Wi

HE%%@E”M%3371=%%ﬂﬂE

IV M-t & OBk

BARAEETHED, AEHEEOWE LS LLELLOEAZ LD, W
+E UTHERNECERIN, FIHENTVwWEeE WS Lt TH2E, ARS

— 30 —

t



B, £OgBEBEBRchhsnmD T,

SR RTR O S OPLFIR OB LHIC HEET I OT, &L D/
RERDLOTH 5, 10 BENcEACRIEINZE VWS T E L ELD, EE
ORMEHADZE, VWEILMBCKZLS5RLOTIRA

=)

5))

5
6

D

&

N
10

x . [

WA K: EURE A0F5 o D, dulguTERRY, RTT

PR FED: BB OMERVER, dbRmBEE B E E R/ (Fi.
(1950 45, mEFI 25 42

Rz B BHEROWEME. BHIoN, 3w, [ %35 (1994, B
24 &£

FEHR B SEHHEo KIUE. BMITRAEHRE, %15 (19504, 825
)

REH: TEEBER] @QFHoo 1), (19474, B225)

ERE. HxFl: JEEEHSOHERRE L KEoME. B 40 2%,
41 % (1933 E~1934 58, MRN8 E~9 FD

B /MUK, WaMR: FEIERNE) H8E. LElh TERRE#A
Bt (1953 4, B0 28 £ T o T D

EHESCE - REES . BHERIEO KEEBIZD v To Hikfk 0 AF 28, 13 %
1952 &, BEFN27 48 ' ‘

TR THBRE) 3i9H, LiElt TRIFERAR (9534, Bum28e)

W EREKED « ERIATED « HEBAA . JR¥EEIcH U 5 KUK BT 3 #HERE
H24Re ki, 1%4% (19334, M8

— 3] —



EXPLANATORY TEXT
of the
GEOLOGICAL MAP OF JAPAN
Scale, 1:50,000

MURORAN
(Sapporo-69)

By
Hiroshi Osanai
Sumitoshi Saks
(Geological Survey of Hokkaido)

2

Résumé

The area surveyed during 1951-1952 for about 30 days, covers the
whole extension of the Muroran peninsula. The main mass is a hilly
land, extending south-west ward for some distance,' and then curves toward
north-west.  Its hilly distal ‘extension embraces from south-east ihe
Muroran bay which is an embayment at the eastern limit of the Uchiura-
wan, known also as the volcaunic bay, of Hokkaido. Proximally the peninsula
is connected with the main land by a low alluvial flat. The main hilly
part of the peninsula is formed of the Neogene and Quaternary formations,
the former accompaning pyroclastic and igneous rocks, which occur as
extrusives and dykes.  Topographically the axial ridge of the peninsula,
about 100 m. above sea-level. is close to the southern side with a rather
gentle slope toward north. The slope is dotted with monadonocks due to
the resistance of igneous dykes reaching to the height of about 80~90 m.
above the several surface of the slope. This hilly part is divided into two
blocks by a structural line.runing N-S. Southern coast is’ irregix]ar and

rugged, and presents a beautiful natural scenery.
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The geological formations of this area and their stratigraphical succes-
sion are shown in the table.

Alluvium «-eeeee Alluvial formation
(Shul\uzu%hl fo] nmtlon
Upper diluvium | oo
l] tomo formatlon

e e e P P S M o P e e A S A

Quaternary .- 1

D(,ns}unhmnd andesitic agglomerate

Pliocene---Muroran m““bff'” o e

Neogene formation | Hgrikaramoi liparitic wgglomeratc
Tertiary i ) member o

Miocenc.- Horobut“u (’\hsmchl sands t<)ne—&halu ‘member

formation | Bokoi green tuff member

The characteristically pyroclastic Neogene formations of the area
cover the older formation unconformably. Of the Neogene formations
the Tlorobetsu is correlated with the Kunnui and the Muroran with the
Kuromatsunai well known in the geology of southwestern Hokkaido.

The Horobetsu formation occupies chiefly the central block of the
peninsula---the Bokoi district. The lower member, the Bokoi green tuff
consists of green tuff and green tuff-breccia: the former includes brecciated
pebbles of pyroxenc andesites, basalts, slates, diorites, with cecasional inter—
calation of thin breceia: in fact the tuff and tuff-breecia change laterally
to each other. The whole succession is of pyroclastic origin derived from
andesitic rocks, and frequently yields to silicification, kaolinization and
pyritization. 120 m. in total thickness. The Masuichi sandstone-shale
member is chiefly a scries of shale, which sometimes includes Sagalites
sp., and accompanies pale yellowish-gray or bluish-gray coarse to fine
tutaccous sandstone, and pale green or pale yellowish-brown tuff liparitic
upwards : beds of pale black very coarse sandstone and black conglomerate
are intercalated in the upper part. Generally speaking, the lower part is
very rich in gray shale and the upper part is theé alternation ol beds of
sandstone, shale and tuff.  This member is 69 m. in thickness.

The Muroran formation consisting chiefly of pyroclastic rocks
unconformably covers the Horobetsu formation over whole peninsula

excepting Bokoi district. It is divided into two members as tabulated
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above according to rock facics. The Harikaramoi liparitic agglomerate
member consists of conglomerate, liparitic tufaceous agglomerate, liparitic
tuff, tuff-breccia, cte.,, and the hornblende liparite is intercalated in the
lower part either as lava flows or dykes. The conglomerate contains rounded
pebbles of green tuff, propylite, basalt, liparite, gray shale, slate, diorite,
cte., the matrix being coase tufaceous sandstone. The agglomerate is formed
of larger anglar fragments of hornblende liparite which is predominant,
augite hypersthene andesite, mud-lava like rocks, ete., and smaller pebbles
of green tuff, slate, diorite, etc., the whole sediments being of the pyroclastic
origin. Rapid facies change between liparite and either agglomeratic lava,
or tufacecus agglomerate, and even toward liparitic tuff and tuff-breccia
is remarkable. The maximum thickness is about 100 m., but it varies
considerably. This member gradually merges upwards into the Densinhama
andesitic agglomerate member which is divided into two parts. The
lower consists of andesitic tufaceous agglomerate, tuff and tuff-breceia,
and intercalates thin beds of tufaccous sandstone and tufaceous shale or
mudstone, and intruded by augite hypersthene andesite dykes at various
places in Wanishi area. At certain places this lower part grades into
contemporancous andesite. ~ The upper part consists of yellowish or pale
gray tufaccous coarse sandstone, gray tufaccous shale or mudstone, tuff and
tuff-breccia, and, sometimes, intercalates thin beds of andesitic tufacecus
agglomerate.  This member is chiefly andesitic tufaceous agglomerate
which contains fresh pebbles of augite hypersthene andesite: and the lateral
change from agglomerate to tufaccous sandstone is very frequent, and the
variation of the thickness of strata is very remarkable, the maximum

thickness being about 150 m.

The Quaternary group is distributed in small areas of the peninsula
and unconformably overlies the Neogene Tertiary and voleanic rocks. It
is divided into three formations as shown in the table. The Etomo
formation developes in the western arca of the peninsula and cousists
mainly of -agglomerate, and includes large angular blocks and breeciated

pebbles, loosely cemented with sandstone and pumiceous sandstone, pale
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brown or pale yellowish-brown in color. The composition of this formation
is same as that of the Horobetsu and the Muroran formations, due to the
derivation of the material from the voleanic rocks of the Neogene Tertiary,
or the lower diluvium. The thickness is cstimated to be about 35 m.
The Shukuzuski formation overlics the Etomo formation unconformably,
and developes chiefly in the western area of the peninsula, though it is
also found in the Denshinhama, Ponmoi, eastern area, ete. It is about
26 m. in thickness, and consists of dark gray or pale black, coarse to fine
grained sand. This member occupies the flat surface of the lower, younger
pleistocene terraces which often attain the height of about 35 m. above
sea~level.  The alluvial formation consists of loose sand, gravel, clay,
voleanic ash and talus deposits, and is distributed on the flatter land
surface along the sea shore, and the low lands around Muroran, Bokoi,

cte.

Voleanic rocks in this area are mostly dykes and lavas, and are
roughly divided into three groups according to the period of extrusion, as
sumerized bellow.

A. Plagioclace liparite

B. Augite andesite

T Group:----e C. Hypersthene basalt
D. Propylite
[A. Hornblende liparite
II Group«-ee------ l B. Andesitic mud-lava

C. Augite hypersthene andesite
A. Augite andesite

B. Augite hypersthene andesite
C. Basaltic audesite

D. Augite basalt

I Group covers or intrudes in the Horobetsu formation, and the

HI Groupeevee e

fragments are contained in the conglomerate bed of the Muroran formation.
IT Group is considered to have extruded during the deposition of the
Muroran formation.
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IIT Group penetrates the Muroran formation.
These three groups differ from each other as is shown in the next
table,

i microscopic observation ‘ . idegree of
degree of o o & desite[PRENOCIYStPYroXnE dlsg;{i n‘occurre-ncp volcan-
“alteration ¢ of andesite;of basalt 0 - ism
|
. mafic ‘ .
_ conspi- : . 28€ | hyper- Bokoi |lava flow
I | " ceousness| avgite andesite | ;:;:fr.ﬂs ‘& sthene district] & dyke strong
. i !
: | Muro-
1 ate . |
alterated | augite hyper- mafic | ran,|lava flow| very
I | in some N . minerals ;o ) ;
T sthene andesite | o Wanishi| & dyke] strong
l degree | very rich \ district
enerall augite andesite | mafic |
o8 ‘fre;;’h‘ augite hyper- mmemlSw augne full areal dyke weak
7| sthene andesite poor ’

Economic Geology.

The formation corresponding to the important ore-bearing Kunnui
Series of southeastern Hokkaido is not found widely in this area, to the
effect that mincral deposits are ill of limited scales, and have hardly any
economic value. The only resource of some economic importance are
voleanic dykes and agglomerates that are quarried for civil engincering

purposes.
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View of the eastern area of the Muroran peninsula from Sokuryozan,
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View of the north-eastern district of Tokkarisho-misaki, showing the

characteristic member of the Muroran formation (Harikaramoi liparitic agglomerate member).
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View of Sokuryozan- and Masuichi-district from Ponmoi.
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Fig. 1. View of Bokoi-fuji and Eniyama from Bokoi-minamimachi.
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Fig. 2. View of sea-cliff, consisting of Propylite, at Madoiwa, near

Charachinai.
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Fig. 1. View of Masuichi district from the cliff between Denshinhama

and Masuichi, chowing the member of the Muroran formation

(Denshinhama andesitic agglomerate member).

B2E ~ A4 FhLHBBERSE Y B, FHORLE SR
(NY 7 4 RS i B R D
Fig. 2. View of Denchinhama district from Masuichi. TLe Muroran

formation (Harikaramoi lipariiic agglomerate member), is

exposed at sea—cliff.
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Fig. 1. View of Madoiwa district near Poroisozaki, showing an out-

crop of propylite.
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Fig. 2. Columnar joints, of andesite (augite andesite..-I11 group) at
the neighbourhood of Misaki electric power-station (Hebi-ji

ma).
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Fig. 1. Bluff at Porochikyu, showirg augite andesite (agglomerate).
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Fig. 2. Colummar joints of Propylite at Porochikyu.
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1 FEOOHERS, SEEERSSEREE (1 72r-7)
x 30, + =z, .
Psgn Q: A%
Fig. 1. Plagio-liparite in the neighbourhood of Muroran high commercial
school (1 group).
% 30, + nicol
P : Plagioclase, Q : Quartz
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Hy : $3in
Fig. 2. Iypersthene basalt in the neighbourhood of Chikyu-misaki
lighthousev. (I group).
x 30, // nicol.

Hy : Hypersthene
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P pER, Au: RiEEA
Fig. 3. Augite andesite. Charachinai lava. (1 group)
x 30, // nicol

P : Plagioclase, Au : Augite
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P ER Py HEE
Fig. 4. Propylite. Porochikyu. (I group)
»% 30, // nicol

P I‘Iagioclas‘e, Py : Pyrite
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Fig. 1. Hornblende liparite. Masuichi. (11 group).
% 30, // nicol
Q : Quartz, Ho : Hornblende
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Fig. 2. Augite hypersthene andesite in the front of Wanishi station.
(11 group’.
x 30, // nicol
Au : Augite, Hy : Hypersthene, P : Plagioclase
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x 30, /) =2
Au : FEEEER
Fig. 3. Andesitic mud-lava in the neighbourhood of Nishikoji.
X 30, // nicol

Au : Augite
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Fig. 4 Hypersthene basalt. Eni-yama. (I11 group)

% 30, // nicol
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