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AW, TTICMIR SN AL X Clc MBS n 5 LB OMR L RMomBY Bl 2
LTREI NP SDThD, D, WIHEROC ENTHRAROZRSHAIBEL Bvt
MEgel, ErERLELLTRAL o

fods, AMBROMER EERMNIEC, HARTELAREKTHY, —BBETHB, L2L,
TmEoMme tbic® iz b, TOL I RAE  MERAL L OB OLHEOE ST I m
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feo —HBAMISESE (1. P )ik, ERETRELARMO L, FHMRLREL, HMEL
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g o—EETFIA LA

BB ORMIC Yo Tik, S. Webose SAEHEHOLCMERRC L 2RBMBEBREL
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WHEORMIC S Tk, HHBREO D, BINMEEC DV TEK, ERH ORITHRThE
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g2 ® MW &

2.1 ABER

AREENE PL 3—1-KRFESb T, BEM— T E AR A~ 7L ORI X CHRO
PERRICERT 50

211 |EN-THE

AME RARE(k) AKRE  HRE() ARZE RRE k)

A 2.0 5 1.3 20 4.4
B 2.0 6 1.9 21 1.3
o} 2.0 7 0.4 22 0.4
D 2.0 8 11 23 1.0
B 2,0 9 1.5 24 0.7
F 1.0 10 2.6 25 19
G 2.0 11 1.3 26 0.8
H 1.0 12 0.7 27 0.3
-1 1.5 13 1.5 28 0.4

J—J* 1.7 14 1.6 29 4.7
X 3.0 15 0.5 30 1.6
1 2.0 16 2.0 31 5.6
2 0.2 17 0.8 32 7.0
3 11 18 1.4 33 2.4 ’
4 1.3 19 2.4

AL & 780 Fka
H) A RO 50 m
a A A A 100 m
) B ) 44 K

212 XKFPr-Tik
RS BI#EE Cha )

A 1.0
B 1.0
C 1.0
D 1.0
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E 1.0
G 0.7
X 2.0 i 2R 16.4ke
Y 2.0 Il AR 50 m
Z 2.0 = A YR 200 ft
32 38 By 11 #
33 0.9

2.2 MMEHRE
221 J|HEHAVS-TH

EEBERF4 o777k (Dip-angleiE )2 Aaild S~ F s » =7 (Vertical
loopih ) e X L fiTh, ZEaAriekFllloxbhicBEEL, =41 r060ETLRAD
L CEEoRAEAETHHETH D,

BESANVEECEECROSERSL DN, Zh2BEEL T pEEaf ALt BBHZ
ETRETHADPICEI>T74922F Y -2 ( Fixed sourcelr) &a—-¥EAq4 SV —
2k (Moving source#E Y KEHN B S, .

TABROBRMARBC L CTEBa AL LZRa24 08P T2 R0l RcR>T, th¥th
BEITH7e —F %4 Fik( Broad side#: ) &, 1 ROABRcH>CRETH4 >« 54~
m(lmlmeﬁ)mzﬁsn5o

SEHOPECR LA VSV —2ED4 v - 534 vEFIERW.

AAFEE— BOGHBPRLEYFIALAAMELLTCHAC-bREL0T, HENERZNLDYS
Wik7 e —F e A FIEP 74 92 2P Y —REERKET 5,

SEOMECE, BE=A A ¥EHCRD, Zff=A 22 KFrel, @a4 LHONK% 100
meLTREL e, —BRABROKBTR, HERHFIBEL T 1+ lBES Ompelicts
bdhdo hbsEBLARAWHILIE00Hz2 TH B,

222 XFA—TEE

COHEEEAY Y ST A ( Slingramik ) F A4z A — T 7V —&upE{ Loop-frame B} 1€
HIoboT, 195 84EcWernerZBHE LD ThbBg Fav 7 7rZrpe@l M
CRIENTE, S/ A reBEEINEURED, »y— 7 x4 X2 vHE -3+ (In~phase
component) £7v b+ F P+ T xf X awHE—F b+ (Out-of-phase component) % #
ETDHEThD, oo, ERAEFTLEMNLL, MELXBERIRZ IS RBAECED
Thbo



2 A AERELTE—BEOLORFEHEIAL TV,
{1) :xYs>r&r a--F53~ (Horizontal coplanar) (Fig. 3-1)
{2) si-FHha m3—7F+— (Vertical coplanar) {Fig. 3—-2)

(34 S8—Fhn aTHrenr (Vertical coaxial) {(Fig. 3-3)

b & O O o G
L N AN A AN AN F N S A NT AN N RS RS RNPANTA
Fig. 3-1 Fig., 3-2 Fig. 3-3

SEOWHETCILI4 AVERK, * VS vEr aFdSr—%fv, 21 ABEX¥2007 14—
FeLltg e ARBEITLLE600Hz Thho

2.3 WEER

HBRL-AEREL, Scintrex #MDOSE-600 Electromagnetic horizontal
loop system b THLO T, BROUMIBS LT Fr v 2547 /5 4 (Fig. 3-4)4, b g
LU Thihe

Lo L

A 1,600 Hz

a 4 iR 20074 — b+ LT3 007 4 —1%
ERy -7 20674 —tsLT3I 0674~}
1 5 90 B

{7 =ad XaviE—F¥E 0~200%

T rAT T4 X vi—FvF -50~50%
yig

BEE B kg

R e 5 kg

20674 —+ ¥y =70 4 kg

30624 —+&—2n 6 kg
Ty F ) -

EfR s 6 A A b

RfE s 135 A b
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FHBRLIo 1 Y7 = 23 YR —F Y 2T 1 00 F%4kHeE LT, £10%LLD
bOXRFLL, 7V AT 724220 CIE 0 2FMBELT L 10%UELEDbOEHEE
LRI, avs —FRLCWB,

(1) KFPA—TEA Y7 ad X3 -2 REMH

PL3=-2-13kARTIIRNABPRLRBEEESIIHHL 28, KENEELRRFLL
TA ~A DAY HMBENL, ORI TRLFAELRAFIGAROLBRET2A, OR
BT, HEPAEEAOR AR TRENEREDSLN D, ZThicHL A, ~Ad RELLE
WO KE RARE»OIRY, HenTHEREERERTES LR V.

) KFA =TTV FZT 7 ad XaviE -2 BESH

PL3-2-14KRFTIICTHERBELLTA: ~As DA rFEHBMLi, T T
BVBAXRAREG3 2HBOMAAE SO RBETHA, ODRET, BRLKRKELEL
FoT by CRIEKSODDEL T, Ay BLU A, DEREHIEMEN 20 2D ANKRDAE
B bHBORE AR A, HRLATVHEN, FIRBLACREIWFRLIERBRCTHRASNDIDK
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E3E M 6 &4 # &

3.1 xR
Wﬁﬁ;ﬁﬂﬁﬁIHrS—IDMEﬁEﬂKﬁTﬁr#mdﬁﬁthbréao
AwE  ARE(m)
A R 2000 m
B #l 2000 m
C R 2,000 m
D i 2000 m
B ) 2,000 m
P #i 1,000 m
G 2000 m
H i) % 1,000 m
L il Lo0Q m
J fil 1,000 m
X Sl 2,000 m
Y HU# 2000 m
Z R 2000 m
Anrak 22000m
# B iR 500 m
HU A R F 100m
itk 13 &

APABMCOWTE, HEERZS TWLH, ChaEralclEMh A2 CL bEtEOR
BEWENATREALDTRELLLYDOT L 5,

8.2 MEAE

MMAE R, BREHARLEEERECCALL 0T, AL 2MBOFE ( BREEAR
B, REEERE ) BRALEh Tw b,

Chbolkid, EREFAGRETH 2V OCHAND D, PBESAHRS I UFHRWRESFICL
aT, TRERBWAT A TWDE A, FEFCHEBAREIEB RO TV, '



HMAEEOERE INHHBRML, K-> 4 VoS —BEROL 5 nBRLED, HLE
IR, REREAhosn, EMEEEYT, THILALEROCEBREMTRELE Ih TS,
FOMMELRRBE, VYA, 270 v SLAMERBETRTY, HELRALERE, —
MM F0BIGHED v,

SEIRM L LHEMAEEOHMIRDOL LD ThH b,

MEEFI P Ry A X
I 5E A R R¥ BER:
T W) 100m
T B A e (n) 1, 2,3,
# Mk 500m
3.3 AEEi

WA LARERBIROLE T, AERBEHBRT 200m 2t HEANNETCELLOTH D, %
PHBACHAWAEHEER, BRE4AKT 5,

1) Z{E&
B P H— e T Ty Y (U8 A)
B BE LP Vvy—ote =54 9741
m o 9. 5 kg
B X 1V ~ 100V

A& (Hz) 01, 0.3, 1.0, 30,
EEY (sec) 2, 6, 15 60, 150,

2) KER

MR RR BIRW-FHR (HAR)
LR B I.PEER, YNCG 502#
i Y 2 5kg
M A L0000V 02~24
A N 95~120V, 400Hz
R ERE 0.2%LTF (1 0%BFHXHICHL T)
A¥E#H Hz) 01, 03, 1, 3, 10,

BER CFH)

- RUYER ﬁ—-?ﬁwv(u&A)
5 BiA LPFSv2Ivf— =FA9T74Q
o It 1 8kg



M A 450V, 0.2~2A

A A 95~120V, 400Hz
R 0.1 BLTF(+10FATERITHNLT)
B (H2) 0.1, 1, 3, 10,
3) HMR
MtERT < v A7~ (U.8.A)
%2F - Bl =vFyRER, EF 440
yi . 13 3 6kg
E A 120V, 400Hz, 2KW
4) A%
BAEM s e T35 Y v (US.A)
25 BE IL.PE+ YV FVv—sr—~, FN09742
#iOft 6.4kg
AR MHz) 001~110
HHGE +001imV ~ +11V
3.4 A EXKHR

SESML oA EE, BEBEREcCL S 0T, AEMA» SR ELERA(Q~-m),
BYEBEHDRF.E(S )RS ICSHEBEHREMC P 2 ML, TAEhTR 2FRLHF 2T
tofo

EANTOREPHI0OHz O RBHBERMET, REX03Hz & 30H:z it k5K ED
AFcHEYL, LPERERATHLOTHA, L MC.F4L, £EFERBLFENDHMT,
(F.E.Z2)X10* »ERBLNAD,

5 LAMTRROBTE, REROSBELERT D FLEA, LPEOFRERS L (KRAT
40T, A RWEROHIEHEKSL <, MOC.ERRUEKROKIER /DS WIGA, FE VLY
O ERCHNICHEELBDT, ThiflftTsHR05 %5,

ZL K FESKAMc OB ERTED LI5S I.PHEADOHMT, i TR
DT, ZONEIERENTH B, che L, 0¥ LUMCE B RICHBOEEY
s, Bicth2BZB 50 80b50, MMCHEBEMEYS I T LMLy,

MERBL LN RFCERABOHVWT -2 - %MD LA TE L,

PL3—-38—1 ~PL 8—3—138 #ZhbHDRTEAIMNLHIBHIIN L sticdBiL /o I P4
MNCRRIL1/5000CHhSB, ¥4 PL 83—8—14 ~PL 3—8—220,FB., 0, M
C.POBENOH MM e tic RRL £ FHET, MRIZ1/10000 TH3B,



3.4 1 ZMEcowT

AR (PL 8-8-1)

ARSCHRBAN L PREETRCSSLTT, 205 bl AM8~A1 0 cRd HWEARD
NT\bho CORBODNLGMALIMNET, HHRFL150m~200 ncAfHLRBHEES
BarZ—vEEBLTWAHg

R AR, MSRoEBEHBTI 000 - Ll Lo RIERHF LIBBL 28, TOFMRE
St SET A HAYRL T be FBERSACENMOBEScE > CHIENMELKL
HHFAED LN, MAKL 3P LEME»ITI00Q - mUToRKERFIGHL TvDo

MCF AR TG 2»PERFOROLHC/ I lERL, FE&OBMMERRD X<
v

BRAK(PL 8-8-2)

B TRINEALFEWTRTIGLUTT, #v2 /5 v FedLAREY R, RHELL
TEHHTNEMAER LR TV

WAER A ARBY HilHET523 000 - nl LOWHRERFIRAMLL 6> oficd
CHRAEL T bo

MO FRHlAAL 3 6Bt /S EmHESHL, BEEAHFOSFMAL —-BL Tv2o

FMAMI~KODHKLI 00Q - nLITOEBIEHRF DAL, AR MIEHN clt
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Appendix 1-2

Microscopic Observation in Thin Sections
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(1)

Sillimanite- biotite gneiss

Sample No. Locality Color/Color .Rock name

index
DH-3,(14.3"") DH-3 40 - 50  Biotite gneiss
DH-2Z,{30.5 ) DH-2 40 - 50  Sillimanite-biotite
gneiss
112902 B-2 50 Sillimanite-
muscovite-biotite
gneiss

Observation of handspecimen

This rock is melanocratic, and gneissose texture is
remarkable., Micro-foldings can be observed in the sample

of DH:‘3.

Constituent minerals

Persistent minerals : quartz, plagioclase, biotite

Other minerals : sillimanite, potash feldspar,
muscovite

Accessary minerals : chlorite, sphene, apatite,

opaque mineral, sericite

Microscopic observation

Major constituents are quartz, plagioclase and Bidfite.
and they are holocrystalline and show schistose texture
under the microscope, Quarti is granular or leuticular
and shows mosaic texture in the thin section of DH-3,
Plagioclase is anhedral or subhedral; and shows albite
twinning and occurs with quartz and biotite and so on.

The pleochroism of most biotite changes from pale brown
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to brown, but from brown to reddish brown in the thin

section of 112902,

Sillimanite occurs acicularly among crystals of quartz,

plagioclase and potassium feldspars.

In the thin section of li2902,a small amount of potassium
feldspar can be observed and quartz, biotite and sillimanite
are included in potassium feldspar, and a small amount of

rectangular or acicular crystals of muscovite occurs

radially.
(2} Biotite-augite - (hornblende) gneiss
1. Sample No, Locality Color/ Color Rock name
index
102712 B-3 10 - 15 Augite-hornblende
~biotite gneiss
102714 B-3 1 Diallage-augite
gneiss (silicified)
110404 A-2 15 Biotite-augite
gneiss
010101 c-1 30 - 40 Sillimanite -augite
-muscovite -biotite
gneiss
2. Observation of handspecimen

This rock changes from leucocratic to melanocratic in color.
The sample of 102714 is very siliceous. Gneissose texture

is observed remarkably in all samples.

3. Constituent minerals

Persistent minerals : quartz, plagioclase, augite
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Other minerals : biotite, muscovite, hornblende,
sillimanite, potash feldspar,
diallage

Accessary minerals : apatite, sphene, tourmaline,
graphite, epidote, zoisite,
cristobalite, chlorite, sericite,

zeolite

Melanocratic feature is caused by abundant biotite.

Microscopic observation

Major constituents are quartz, plagioclase, biotite
amplibole, augite and so on, and they are holocrystalline.

Quartz is anhedral or subhedral and granular or lenticular.

In the thin section of 102714, a large amount of quartz is
cbserved and most of them show wavy extinction. FPlagio-
clase is anhedral or subhedral and usually shows albite

twinning. And plagioclase often occurs with quartz.

A small amount of potash feldspar is observed in the thin

sections of 102714 and 110404.

The pleochroism of biotite changes from yellowish brown
to reddish brown. Biotite shows foliation, and often
coexists with or includes opaque minerals, Amphibole
can be identified as hornblende because its pleochroism
changes from yellowish green to green, and it is

subhedral and has the extinction angle (C/A Z)of 17°.
Augite is subhedral and has the extinction angle (C A Z)

- of 40° to 45°, and cleavages develops very well, In the
thin section of 102714, diallages showing remarkable part-

ing are comparatively abundant.
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Besides, apatite, sphene, tourmaline, opaque minerals
and zeolite can be observed in the thin section of 102712,

and zeolite occurs in veinlets or druses.

Zoisite, epidote, cristobalite, and zeolite, all of which
occur in veinlets, and sphene and cafbonates are observed
in the thin section of 102714, and bent, foliated graphite,
sphene, apatite, epidote, and chlorite which is pale green
and altered from biotite and shows weak interference
color and is accompanied with small grains of sphene in

110404.

And in the thin section of 010101, aggregates of acicular
sillimanite are observed mainly in quartz, and a small
. amount of radial or feathery muscovite and sericite-like

minerals which occur at the marginal part of pyroxenes.

(3} Biotite- garnet gneiss
1. Sample No. Locality Color/Color Rock name
index

103103A A-2 40 Bijotite-garnet
gneiss

110408 A-2 white Silicified muscovite
-biotite-garnet -
gneiss

122101 D-2 15 Spinel-garnet-
sillimanite-biotite
gneiss .

DH-1, (100.2™) DH-1 pale green  Brecciated biotite-
garnet gneiss

DH-1, (118.5m)DH-1 white Silicified biotite-
garnet gneiss

DH-2, ( 68.4")DH-2 40 Spinel-sillimanite--
biotite-garnet '
gneiss
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Observation of handspecimen

This rock changes from leucocratic to melanocratic in

color and generally shows gneissose texture.

In the sample of 103103A, pyrrhotite and chalcopyrite
are observed as disseminated minerals or veinlets,
Samples of 110408 and DH-1,(118.5M)are white, siliceous

and show obscure gneissose texture.

Sample of DH-1,(100.2™}is pale green, rich in clay minerals

and shows cataclastic texture.

Constituent minerals

Persistent minerals : quartz, plagioclase, garnet,
biotite
Other minerals : sillimanite, spinel, potash

feldspar, muscovite
Accessary minerals : graphite, sphene, rutile,
opaque mineral, chlorite,

sericite, adularia

Melanocratic feature is caused by abundant biotite flakes

and/or opaque minerals.

Microscopic observation

Major constituents are quartz, plagioclase, garnet, biotite,
etc., but in the thin section of 103103A, quartz can hardly
be ohserved. Quartz has irregular form and vein-like or
lenticular quartz is abundant in the thin sections of 110408
and DH-1,(118,56m}, Plagioclase is subhedral or anhedral
and usually shows albite twinning. Garnet is subhedral or

anheral and colorless and optical anormaly can not be
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found., And in some cases, the crystals of garnet are

broken in pieces.

The pleochroism of biotite changes from pale brown to
reddish brown and biotite shows foliation and sometimes
bending. In the thin sections of 122101 and DH-2,
spinel being green and granular and sillimanite being

acicular or rectangular are found,

As minor constituents, in 103103A, opaque minerals are
comparatively abundant and a small amount of graphite,
sphene and rutile is found, and opaque minerals are often
accompanied with biotite which altered into chlorite.

Pale green chlorite is found abundantly, and it replaces
biotite and it is found in the crystals of garnet in veinlets.
A small afnount of feathery-or radial sericite is observed
in the crystals of plagioclase, In 110408, sphene, opaque
mineral, and ziosite, potash feldspar (adularia) both as
vein minerals, a small amount of feathery sericite as
altered mineral of plagioclase, and chlorite altered from
biotite can be observed. In 122101, biotite alters into
chlorite partially and is accompanied with opaque minerals,
and a small a.mounl': of sericite is found at the marginal

part of plagioclase and garnet.

In DH-1,(100.2m),opaque mineral, sphene, chlorite altered
from biotite, feathery sericite in plagioclase, and carbonates
as cementing mineral or vein mineral can be observed, and
in DH-I1,(118 5M), feathery sericite altered from a part of
plagioclase, chlorite which replaces biotite, a lot of sphene,
and potash feldspar (adularia) showing perthite, and in

DH-2, aggregate of micro crystals of sericite which

are maybe altered from feldspars, and veinlets of chlorite.
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(4) Garnet-biotite-augite gneiss

1. Sample No. Locality Color/Color Rock name
index
102601 A-2 7-10 Augite- biotite-
garnet gneiss
(silicified)
103104 A-2 30 Biotite- diopside-
sillimanite-
\ garnet gneiss
112101 A-2 20 Biotite- muscovite-

augite- sillimanite-
garnet gneiss )
122005 D-2 10 Spinel- sillimanite-
garnet-biotite-
augite gneiss

DH-1, (9.5 DH-1 20 Augite- garnet-
biotite gneiss
DH-1, ,(lll.ﬁm) DH-1 black Garnet- biotite-

augite gneiss

2. Observation of handspecimen

This rock changes from leucocratic to melanocratic in

color and shows gneissose texture,

Silicification is observed at the sample of 102601. Sample

of DH-1,{111.6™) is black in color and crushed,

3. Constituent minerals
Persistent minerals : quartz, plagioclase, biotite,
augite, garnet
Other minerals : muscovite, spinel, sillimanite,

potash feldspar, diopside
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Accessary minerals : sphene, graphite, apatite,
chlorite, sericite, actinolite,

diopside, opaque mineral

Melanocratic feature in 103104 is mainly caused by graphite,

4, Microscopic observation

Major constituents are gquartz, plagioclase, garnet, biotite,
augite, and so on, and they are holocrystalline, showing
remarkable gneissose texture. Quartz has irregular form

and most of quartz grains are granular or lenticular.

Plagioclase is anhedral or subhedral and generally shows
albite twinning. Garnet is colorless or pale pink and has
granular or irregular form. The pleochroism of biotite
changes from brown to reddish brown. Pyroxene is
considered to be clinopyroxene which is pale green and
has the extinction angle (C A Z) of 40°. In the thin section
of 122005, aggrepates of green granular spinels are

observed.

Ap altered minerals, in 103104, feathery sericite can be
found as the partial replacement of plagioclase or in
veinlets, and in all of 102601,112101, 22005 and DH-1,
(111.6™), chlorite which is altered from biotite, garnet,
pyroxene, in veinlets, and in DH-l,(lll-Bm), diopside-like

minerals in veinlet.

(5) Biotite-hornblende schist
1. Sample No. Locality Color/Color Rock name
index
111708 B-2 50 Biotite-hornblende

schist
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111803 B-3 50 Garnet-hornblende-
biotite schist

Observation of handspecimen

This rock is dark gray in color and schistosity is

remarkable.

Constituent minerals

Persistent minerals : quartz, plagioclase, hornblende,
biotite
Other minerals : garnet, sphene, apatite,

opaque mineral

Microscopic observation

Quartz is granular or anhedral and is cementing material
among other minerals. Plagioclase is anhedral or sub-
hedral and shows remarkable albite twinning. Amphibole is
anhedral or subhedral, and the pleochroism of it changes
from pale yellowish green to yellowish green, and
cleavages develop very well. And it is identified as horn-

blende which has the extinction angle (C A Z) of about 23°,

In the thin section of 111708, there are inclusions of quartz,
opaque minerals etc. (in the crystals of hornblende)

Micro crystals of biotite sholwing the pleochroism from

pale brown to reddish brown are abundant and they are
arranged in parallel to the schistosity, but biotite is very
few in 111708. And in 111803, garnet is found as
porphyroblast among crystals of biotite and quartz and has

inclusion of a lot of quartz and opaque mineral. -
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(6) Diopside-hornblende-biotite schist

1. " Sample No. Locality Color/Color Rock name
index :
102703 B-3 0 - 20 Diopside-hornblende-

biotite schist

2. Observation of handspecimen

This rock is leucocratic and schistosity is remarkable.

3. Constituent minerals

quartz, plagioclase, biotite, hornblende, diopside,

opaque mineral, sphene, apatite

4. Microscopic observation

This rock is holocrystalline and schistose texture can be

observed,

Quartz both granular and lenticular is abundant, and
crystals of quartz are clear. Plagioclase is anhedral,
small, cementing material and generally shows albite
twinning, Crystals of biotite showing the pleochroism
from pale yellowish brown to yellowish brown are arranged
in parallel to schistosity. Amphibole showing the pleo-
chroism from pale green to pale yellowish brown is
subhedral, and cleavages develop very well, And it is
identified to be hornblende which has the extinction angle
(C A Z) of about 26°. Diopside is colorless,subhedral and
long rectangular and has the extinction angle (C A Z) of
about 45°, Opaque minerals are accompanied with mafic
minerals. A small amount of sphene and apatite is found

sporadically.
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(7} Biotite-diopside-quartz schist

1. Sample No. Locality Color/Color Rock name
index

102708 B-3 Biotite- diopside-
quartz schist

2, Observation of handspecimen
This rock is gray in color and siliceous.

Banded structure due to fine —grainedmaﬁc minerals can be

observed.

3. Constituent minerals

quartz, plagioclase, diopside, biotite, sphene, opaque

mineral

4, Microscopic observation

A large amount of quartz and clinopyroxene and a small
amount of plagioclase and biotite are constituents, and
they are holocrystalline under the microscope. There
are two types of quartz grains : one, fine-grained and
granular, and the other, coarse-grained and lenticular,

and they are arranged in parallel with each other.

Plagioclase shows remarkable albite twinning and

coexists with quartz. Clinopyroxene is granular or long
rectangular and is identified to be diopside which has the
extinction angle {(C A Z) smaller than 40°. A small amount
of biotite showing ,pleochroism from pale yellowish brown
to reddish brown is found. A small amount of sphene

accompanied with biotite and clinocpyroxene is observed.
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Opaque minerals are found sporadically.

(8) Epidiorite
1. Sample No. Locality Color/Color Rock name
index
DH-1,(38.0™") DH-1 40 Epidiorite
2. Observation of handspecimen

This rock is melanocratic, massive and compact.

Veinlets of quartz can be observed.

3, Constituent minerals
plagioclase, quartz, augite, biotite, garnet

Accessary and alteration minerals :
quartz, chlorite, allanite, zeolite,

apatite, opaque mineral, amphibole

4. Microscopic observation

Major constituents are plagioclase, quartz, clinopyroxene,

biotite, garnet etc.

Holocrystalline under the microscope and show graphic
texture. Plagioclase is anhedral or subhedral and shows

remarkable albite twinning.

There are two kinds of quartz grains : one, it shows
graphic texture with plagioclase and pyroxene etc., the
other, lenticular or vein-like quartz grains. Pyroxene is
augite, which is small, pale green, granular, waterdrop-
like and rectangular., And a part of pyroxene is altered

into green amphibole., Biotite is a foliated crystal showing

A-27



the pleochroism from brown to reddish brown. Garnet
is pink and has inclusions of plagioclase, pyroxene etc.,
in some cases, DBesides, the following minerals are
sporadically found : chlorite altered from pyroxene,
allanite showing the pleochroism from pinky red to pale
pink, apatite, opaque minerals which are replacements

mainly of mafic minerals and zeolite as vein minerals.

(9) Biotite granite
1. Sample No. Locality Color/Color Rock name
index
102303 B-2 7 Biotite granite
112502. B-3 15 Biotite granite
DH-3,(34.8™) DH-3 10 Hornblende-biotite
granite
2, Observation of handspecimen

This rock is leucocratic, medium-grained, equigranular

and holocrystalline,

3. Constituent minerals

Major constituents : quartz, potash feldspar,
plagioclase, biotite, (hornblende)
Accessary and alteration minerals :
sphene, apatite, opaque mineral,
chlorite, carbonate mineral,

allanite
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(10)

1,

Microscopic observation

Quartz is anhedral and clear. Potassium feldspar is
anhedral or subhedral, mostly large and generally shows
carlsbad twin and perthite texture, and includes biotite,

plagioclase and so0 on in cases.

Plagioclase is usually subhedral and small, and shows
albite twinning. In the thin section of DH-3,

zonal structure can be observed, and thin mantle of
potassium feldspar is often found., Biotite shows the
pleochroism from pale yellowish brown to brown, and
in many cases alters into chlorite. In DH-3, a

small amount of green hornblende can be observed.

Sphene, apatite and opaque minerals occur commonly,

and in 102303, a comparatively large amount of opague
minerals occurs sporadically. In 102303 and DH-3,
biotite or amphibole alters partially into chlorite in many
cases. Veinlets of carbonates occur in 102303 and 112502,

and long rectangular allanite in DH-3,

Biotite -hornblende quartz porphyry

Sample No. Locality Color/Color Rock name
index

DH-3,(114. 3M) DH-3 pale green Biotite-hornblende

1o quartz porphyry

Observation of handspecimen

This rock is pale green in color, compact and hard, and

shows porphyritic texture,
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(11)

Constituent minerals

quartz, plagioclase, hornblende, biotite, chlorite,

epidote, opaque mineral

Microscopic observation

Porphyritic textures can be observed under the microscope.

Phenocrysts are quartz, plagioclase, amphibole, biotite,

Groundmaass is composed of quartz and plagioclase and
shows micrographic or myrmekitic texture. Most of
quartz grains are corroded magmatically, and halo
showing the micrographic intergrowth of quartz and
feldspar can be observed at the marginal part of quartz
crystals. Plagioclase, in general, shows albite twinning.
Amphibole mostly alters into chlorite and epidote and

also biotite mostly alters into chlorite.

Pyrite is found sporadically as opaque mineral.

Peridotite
Sample No. Locality Color/Color Rock name
: index
111306 A-1 dark gray Garnet bearing

augite peridotite

(Garnet bearing
wehrite)

Observation of handspecimen

This rock is dark gray in color, massive and compact.
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(12)

1.

Constituent minerals

augite, garnet, olivine, diopside, serpentine, diallage,

opaque mineral
Microscopic observation

Though this rock is holocrystalline, large crystal (about
0. 5 mm) of clinopyroxene and garnet, and small crystals
(about 0.1 mm) of abundant olivine,few pyroxene,opaque
minerals, are observed, and porphyritic texture can be
seen.

Large crystals : subhedral, colorless augite and brown
garnet are main constituents, and pyroxene is partially

altered into diallage.

Small crystals : olivine is colorless and has irregular
form and is serpentinized along cracks and the remained
olivine is granular. Most of pyroxene are colorless but a
very small amount of pyroxene is pale pink, All these
pyroxenes are diopside. A small amount of brown garnet

and opaque mineral is found sporadically.

Vein mineral : Serpentine which forms along cracks in the

crystal of olivine occurs in net work.

Gabbro

Sample No. Locality Color/Color Rock name
index

123010 D-3 50 Hypersthene-
augite-hornblende-
biotite- quartz
gabbro

010107 c-2 50 Hornblende- augite-
biotite- quartz
gabbro



Observation of handspecimen

This rock is dark gray in color, coarse-grained and

holocrystalline,

Constituent minerals

Persistent minerals : plagioclase, quartz, biotite,
augite, hornblende
Other minerals : hypersthene, apatite, opaque

mineral

Microscopic observation

Main constituents are plagioclase, quartz, biotite, augite,
amphibole and so0 on, and graphic texture can be observed.
Plagioclase is abundant and many crystals of it shows
albite twinning. A small amount of quartz is found as
cementing material, and in 010107, waterdrop-like or

wedge-like quartz, is included in the crystal of plagioclase.

Biotite, showing the pleochr(:;ism from yellowish brown to
reddish brown, coexists with plagioclase and clinopyroxene,
Clinopyroxene is anhedral or subhedral, and is augite which
has the extinction angle (C A Z) of about 40°. And in
010107, waterdrop-like augite is included in the crystal

of plagioclase in many cases. Amphibole, showing the
pleochroism from pale green to green, is hornblende

which has the extinction angle (C A Z) of about 15°.

In 123010, a small amount of subhedral diopside showing

the pleochroism from pale green to pale pinky red, and
apatite can be observed. A small amount of opaque
minerals is found and they, in many cases, are accompanied

with mafic minerals.
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Scole

PL-1 Sillimanite-muscovite-biotite gneiss {Sample No. 112902)

sl : sillimanite, mc : rmuscovite, bi ! biotite,
pl : plagioclase, q ! quartz

bL-2 Biotite~augite gneiss (Sample No. 110404)
bi : biotite, ag @ augite, pl : plagioclase,
q : quartz, gr : graphite
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Scale
PL-3 Biotite~garnet gneiss (Sample No. 103103A)

ch : chlorite, op : opagque mineral,
pl : plagioclase, rt : rutile, ga @ garnet

Scale
R . , n
PL-4 Spinel-sillimanite-biotite-garnet gneiss (Sample No. DH-2, 68.4 )

ga : garnet, se ! sericite, ch : chlorite,

gr : graphite, si : sillimanite, ¢q : quartz,
pl : plagioclase
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Scale
PL-5 Augite-garnet-biotite gneiss (Sample No. DH-1,91. 5m)
ag : augite, ga : garnet, bi : biotite,
op : opaque mineral, pl : plagioclase, g : guartz

o1, Scale
-6 Garnet-hornblende-biotite schist (Sample No. 111803)

ga : garnet, ho : hornblende, bi : biotite,
q ! quartz, pl : plagioclase
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PL-7 Diopside-hornblende-biotite schist (Sample No. 102703}

di : diopside, ho : hornblende, bi : biotite,

pl : plagioclase, q : quartz

op : opaque mineral,

Scaie
PL-8 Biotite-diopside-quartz schist (Sample No. 102708)
bi : biotite, di : diopside, q : quartz,

Pl : plagioclase
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Scale

m

PL-9 Epidiorite {(Sample No. DH-1,38.0 )
ag ! augite, ho : hornblende, bi : biotite,
ga : garnet, q @ quartz, pl : plagioclase

Scale
PL-10 Biotite granite (Sample No. 102303)

bi : biotite, ch : chlorite, op : opaque mineral,
pl : plagioclase, q @ quartz, or ! orthoclase

A-317



Scale
PL-11 Biotite granite (Sample No. 112502)

bi : biotite, g @ guartz, or : orthoclase,
pl : plagioclase

Scole

PL-12 Biotite-hornblende quartz porphyry (Sample No. DH-3, 114, Sm)

bi : biotite, ho : hornblende, ch : chlorite,

ep ! epidote,

pl : plagioclase, q ! quartz,
gm : groundmass
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Scale

PL-13 Garnet bearing augite peridotite (Sample No. 111306)

sp : serpentine, ag : augite, ga : garnet,
di : diopside, ol : olivine

0.0 o.5Mm
e

Scale

PL-14 Hornblende-augite-biotitequartz gabbro (Sample No. 010107)

ho : hornblende, ag : augite, bi : biotite,
q : quartz, pl : plagioclase
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Appendix 1-5

Microscopic Observation of Polished Sections
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(1) 102303 (Biotite granite)

Mineral Assemblage : pyrite, magnetite, chalcopyrite

Pyrite

: Euhedral small crystals (0.1 - 0.2 mm in diameter)
are impregnated.
Thin veinlets of pyrite are rarely observed. In some places,

magnetite is replaced by pyrite.

Magnetite : A bit of magnetite is remained in pyrite crystals.

Most crystals are fine grained,irregular shaped and are

enclosed in pyrite.

Chalcopyrite : Minor amount of granular crystals of 0. 05 mm

size is observed,

In some places, chalcopyrite coexists with pyrite,

(2) 103103-A (Garnet-biotite gneiss)

Mineral Assemblage ! marcasite, rutile, pyrrhotite, chalcopyrite,
graphite
Marcasite : Large amount of marcasite shows irregular shaped

form of 0.1 to 0.5 mm (maximum 1.5 mm) in size.
Colloform texture is distinctly developed in marcasite
crystals. In some places, a bit of pyrrhotite is included

in marcasite grains,

Chalcopyrite : Small amount of chalcopyrite is observed.

Rutile

It shows irregular shape of less than 0.1 mm in size.
Coexistance of chalcopyrite with pyrrhotite which is altered

to marcasite is common.

Large amount of rutile of lod-like shape of 0.1 to 0.5 mm

size is found.
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Graphite : Relatively large amount of graphite exists.

It has lamellae texture of 0.1 to 0.5 mm in length.

(3) 103103-B (Garnet biotite gneiss)

Mineral Assemblage : pyrrhotite, rutile, ilmenite, marcasite,

chalcopyrite, graphite

Pyrrhotite : Large amount of elongated-shaped pyrrhotite crystals
of 0.1 to 1,0 mm in length is observed. Rim of the crystals is

altered to marcasite.

Chalcopyrite : Chalcopyrite assumes granular shape of 0.05 mm
in diameter.

Coexistance with pyrrhotite is common,

Rutile, Ilmenite : They are 0.05 to 0.1 mm in size, _a.nd commonly
coexist with each other. Exsolution texture of rutile from

ilmenite is observed.

Graphite : abundant.

Weak preferred orientation of mineral grains is observed.

(4) 110404 (Biotite gneiss)
Mineral Assemblage : pyrrhotite, rutile, chalcopyrite, graphite

Pyrrhotite : Small amount of irregular shaped pyrrhotite crystals

of 0.1 mm size is disseminated.

Rutile : Small amount of rutile crystals of 0,05 x 0.1 - 0.2 mm

size is dispersed.

Chalcopyrite : Minor amount of chalcopyrite grains of 0. 01 -

0. 05 mm size coexists with pyrrhotite,
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Graphite : Large amount of lamellae graphite is observed,

(5) 111802 (Biotite schist)

Mineral Assemblage : ilmenite, pyrite, marcasite, chalcopyrite
Ilmenite : Large amount of ilmenite grains of 0, 05 mm size is
observed.

They are orientated in sub-parallel with schistosity.

Ryrite : Pyrite crystals show euhedral form of 0,05 - 0.2 mm

size and are roughly orientated in sub.parallel with schistosity.

Marcasite : Marcasite looks like to be altered partially from
pyrite.
Chalcopyrite : Minor amount of chalcopyrite (0. 05 mm in size ) is

coexisted with pyrite.

(6) 112101 (Garnet-biotite gneiss)

Mineral Assemblage : pyrrhotite, rutile, ilmenite, chalcopyrite,
graphite
Pyrrhotite : Irregular shaped byrrhotité crystals of 0.05 - 0.2 mm

in size are abundant, some of them being coexisted with rutile,

Rutile, Ilmenite : Abundant, Ilmenite is partially exsoluted to
rutile.
Chalcopyrite : Small amount of fine grained (0.01 - 0. 02 mm in

size) granular crystals of chalcopyrite is observed.

(7) 120402 (Garnet-biotite gneiss)

Mineral Assemblage : ilmenite, rutile, pyrrhotite, pyrite,

chalcopyrite
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Pyrrhotite, Pyrite : Granular crystals of 0,05 - 0.1 mm

in size are disseminated,

Chalcopyrite : Chalcopyrite grain of 0.05 x 0. ] mm in size

is rarely found.
Ilmenite : Grains of about 0. 05 x 0. 2 mm size are dispersed.

Rutile : Small amount of rutile crystals less than 0.05 mm in

size is observed,

Graphite : Not present.

(8) 122704 (Biotite-garnet gneiss)

Mineral Assemblage : pyrrhotite, pyrite, ilmenite, rutile,
chalcopyrite
Pyrrhotite, Pyrite : The crystals of 0.05 - 0. ] mm in size

are disseminated,

Chalcopyrite : Very fine grained chalcopyrite is coexisted with
pyrrhotite.
Graphite : Not present.

(9) 122809 (Garnet-biotite gneiss)

Mineral Assemblage : pyrrhotite, ilmenite, marcasite
Small amount of pyrrhotite of less than 0.05 mm in size is
disseminated.
A part of pyrrhotite crystals is altered to marcasite.
Ilmenite crystals of 0.05 - 0.1 mm in size are disseminated.
Weak preferred orientation of mineral in sub-parallel to

gneissosity is observed,

A-47



(10) 010105

Mineral Assemblage : marcasite, pyrrhotite, rutile, ilmenite

Small amount of pyrrhotite grains of 0.1 x 0.2 mm in size
exists. They are oriented and mostly altered to marcasite,
Rutile of less than 0. 05 mm in size and minor amount of

ilmenite are dispersed.

(11) DH-3(102,0™) Biotite-hornblende. quartz porphyry)

Mineral Assemblage : pyrite

A bit of pyrite of 0.5 mm in size is observed,
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Chemical Analyses of Sulfides-disseminated Rock Samples

Appendix 1-6

Sample No. Cu % S % Sample No. Cu % 'S %
1 | 102403 0.02 | 1.42 || 16 | 122604 |<0.01 | o0.47
2 | 102601 |<0.01 | 0.25 (|17 | 122702 |<0.01 | o.22
3 | 103103A | 0.07 | 5.47 || 18 | 122704 |<o0.0r | o0.19
4 | 103103B | 0.03 | 2.78 || 19 | 122809 |<o0.01 | o0.40
5 | 103104 0.01 | 0.70 || 20 | 123011 0.01 | 1.80
6 | 111304a [<0.01 | 1.08 || 21 | 123013 |<0.01 | o0.36
7 | 111305 0.02 | 1.49 || 22 | ololo3 0.02 | 0.85
8 | 111802 0.02 1.94 || 23 | o1lo10s 0.01 | 1.30
9 | 112001 <0.01 | 0.13 || 24 | DH-1, 38.0]<0.01 | o.16
10 | 112004 0.01 | 0.25 || 25 | DH-1, 91.51<0.01 | 0.14
11 | 112101 0.02 | 1.60 || 26 | DH-2, 68.4| 0.02 | 1.30
12 | 120204 0.01 | 0.36 || 27 | DH-2, 95.7{<0.01 | o.28
13 | 120402 <0.01 | 0.32 || 28 | DH-2,130.01<0.0L | 0.19
14 | 122005 <0.01 | 0.32 |29 | DH-3, 69.5"|<0.01 | 0.33
15 | 122203 |<0.01 |o0.13| 30 | DH-3,114.3 |<0.01 | o0.09
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Appendix 2

Copper Contents of Geochemical Soll Samples

Abbreviations
SL : Soil
SN s Sandy
B Brown
Y : Yellow
G H Grey
Sample No. I:fag:;gple Color (p.(;‘.lm.) No. Sample No. l:fa;)"::;:ple Color (:‘;:.m.)
1 1 SL B 10 46 kki SN B 30
2 3 SL B 13 47 39 SN B 5
3 5 SL B 10 44 41 SN B 8
4 7 SL B 18 49 1 SL B 40
5 9 SL G 33 50 3 SL B 20
6 11 SL B i8 51 5 sL B 60
7 13 SL B 10 52 T SL G 75
8 15 SL G 13 53 3 SL B 25
9 17 SL B 23 54 5 SL B 18
10 19 SL G 28 55 7 SL B 55
11 21 SL B 57 56 g SL G 3
12 23 SL B 38 57 11 5L B 12
13 25 SL B 60 58 13 5L B 10
14 27 SL Y 40 59 15 SL G 50
15 29 5L G 73 60 17 5L B 50
16 31 sL B 30 61 19 5L B 40
i7 33 sSL B 10 62 21 SL B 25
18 35 SL G 32 63 23 SN B 20
19 37 SL B 10 64 25 SL B 3
20 39 SL B 40 65 1 SN Y 60
21 41 SL G 40 66 3 5N B 45
22 1 SN B 20 67 5 5L B 30
23 3 SL B 5 68 7 SN B 27
24 5 SN G 10 69 9 SN B a8
25 7 SN G 3 70 11 SL B 30
26 9 SL Y 5 71 13 SN B 48
27 11 5L B 18 12 15 sL B 63
28 1 SN B 10 13 17 SN B 10
29 3 SN B 20 T4 19 SN B 3o
30 5 SL B 10 75 21 SN G 65
3l T SL B 10 16 23 SN Y 25
iz ] SL B i5 77 25 SN G 35
33 Il SL B 40 78 27 SN Lo 40
34 13 SL B 60 79 29 SL B 25
a5 15 Sk B 40 80 31 SL B 40
36 17 SL Y kL] 81 33 SL B 25
37 19 SL B bO 82 35 SL B 45
ki 21 5L B 50 83 kY SN B 33
g 23 SL B 3 84 2 SL B 40
40 25 SN B s 85 4 SL B 48
41 27 SN B 45 86 b sSL Y 45
42 29 SN B 55 87 ) SN B 8
43 31 SN B 30 88 1 SN B 45
44 i3 SN B 10 B9 3 SN B s
45 35 SN B 20 90 5 SN Y 70
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A

v

'J

va

ature
No. Sample No. Oblz‘m;lAr:APLE Color - pc':n ) No. Sample No, E[ éample Colort “f";’. m.)
91 2! 5N B 48 151 19 SL B 20
92 8 3 SN B a0 152 21 SL G 15
93 5 SL B 50 153 23 SL G 43
S 94 7 SL Y 40 154 25 SL B 75
95 9 SL Y 40 155 12 1 SL B 30
96 11 SL Y 75 156 3 5L G 45
a7 13 SL B 13 157 5 SL G 20
98 15 SN Y 10 158 K SN Y 20
9g 17 SN Y 40 159 9 SL B 63
100 19 SN G 55 160 11 5L G 45
101 ] 21 SL B 60 lel 12 13 SL G a3
102 9 3 SL G 23 162 13 1 51 G 20
103 5 SL B 25 163 3 SL G 175
104 i SL G 35 lo4 5 SL G 15
106 9 SL B 30 165 7 5L B 20
106 11 SL G k] 166 9 SL G i3
107 13 SL B 13 167 11 5L Y 10
i08 15 SL G 10 168 13 SL G 35
109 17 SL B 13 169 15 SL B 13
110 19 SL G 3 170 17 SL B 7
111 21 SL B 3 171 19 SL B 10
112 23 SL G 13 172 21 SL B 10
113 25 SL B 5 173 23 SL Y 13
114 27 SL B i3 174 25 SL G 8
115 29 5L B 5 175 27 SL B 40
116 10 1 SL B 30 176 29 5L Y 10
117 3 SL Y 30 177 14 1 SL Y 25
118 5 SL B 25 178 3 SL Y 15
119 Vi SL Y 25 179 5 SL B 22
120 9 SL B 40 180 7 SN B 23
121 Il SL G 40 181 9 SL B 20
122 13 SL B 50 182 11 5L B 35
123 15 SL Y 23 183 13 SN B 23
124 17 SL B 25 184 15 SL Y 15
125 19 5N B 20 185 17 5L B 5
126 21 SN G 33 186 i9 8N B 10
127 23 SN B 10 187 21 SL B 15
128 25 5L G 55 188 23 SL Y 35
129 27 SL B 35 189 25 SN B 20
130 29 SL B 100 190 27 SN B 50
131 31 SL B 60 191 29 ShL B 60
132 33 SL B 45 192 31 SL B 13
133 35 SL G 23 193 33 5N Y 28
134 37 SL G 3 ig94 i5 I SN B 22
135 39 SL B 40 195 3 SL B 40
136 a1 SL B 35 196 s SL B 23
137 43 SL B 50 197 7 5L Y 13
138 45 5L Y 150 198 9 5L B 20
139 47 SL Y 60 199 16 0 5L B 23
140 49 SL B 40 200 2 SL B 23
141 51 SL Y 35 201 4 SL B 30
142 11 1 SL B 15 202 [ SL B 23
143 3 3L G 15 203 8 SL B 30
NS 5 SL G 15 204 10 SL B 30
145 7 SL Y 20 205 12 5L G 23
146 9 SL B 15 206 14 SL B 23
147 11 SL B i3 207 16 SL B 33
148 13 SL B 15 208 18 SL B 23
149 15 SL G 13 209 20 sL B 23
150 17 sL B 33 210 22 SL B 20
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26-V

ature ature Cu
No. Sample No. - 1:[ ;'.ample Color (p.i‘.lm- No. Sample No. ?l Sample Color (p.p.m.}
z11 24 SL B 30 27t 35 SL B 40
r4¥4 26 SL B 23 272 37 SL B 63
213 28 5L B 20 273 39 SL B 20
214 30 SL B 60 274 41 SL B 35
215 32 5L G 18 275 43 SL B 33
216 34 5L B 13 276 45 SL B 23
217 36 SL. B 40 277 47 SL G 43
218 g SL B 50 278 49 SL B 28
219 40 SL B 10 279 51 SL G 43
220 17 o SL B 53 280 53 SL G 45
221 17 1 SL B 50 281 20 55 SL B 35
222 3 SL B 50 282 57 5L G 50
223 5 5L B 43 283 59 SL G 53
224 7 SL B 20 284 61 SL G 40
225 9 SL B 28 285 63 SL B 60
226 11 5L Y 20 286 65 SN G 58
2217 13 SL B 33 287 67 SL B 23
228 15 5L B 30 288 69 SL B 40
229 17 SL B 63 289 Tl SN G 45
230 19 2 SL Y 20 290 73 SL G 70
231 4 SL B 20 291 75 5L B 10
232 [ 5L Y 28 292 77 SN G 55
233 8 5L B 40 293 79 SN G 40
234 10 SL B 13 294 81 SN G 53
235 12 SL B 10 295 83 SL Y BO
236 14 5L B 40 296 85 SN [a) 60
237 16 SL G 3o 297 87 sSL Y 70
238 18 5L B 50 2938 89 SN G 40
239 20 SL B 40 299 z21 0 SL B 38
240 22 5L G 30 300 2 5L Y 30
241 24 5L G 20 30! 4 SL B 30
242 26 5L B 28 302 [ SL B 33
243 28 SL B 28 303 8 SL Y 73
244 30 5L B 8 304 10 SL B 50
245 32 5L B 30 305 12 5L B a5
246 34 SL B 20 306 14 5L Y 50
247 36 SL B 8 307 16 SL Y 55
248 38 5L B 8 308 18 5, B 40
249 40 SL B 15 309 20 SL G 45
250 42 SL B 10 310 22 SL G 50
251 44 SL B 13 311 24 5L B 3o
252 46 5L G 3 312 26 SL B 30
253 48 SL B 18 313 28 5L B 30
254 20 1 5L B 20 34 22 1 sL B 33
255 3 5L G 40 315 3 SL G 23
256 5 SL G 40 316 5 SL B 60
257 7 SL Y 20 317 ki SL B 43
258 9 SL B 30 318 9 SL B 48
259 11 5L B 20 319 23 1 SL B 3
260 13 5L B 40 320 3 5L G 20
261 15 SL G 43 321 5 5L G 30
262 17 SL G 23 322 7 SL Y 30
263 19 SL Y o 323 9 SL G 23
264 21 SL B 40 324 11 5L B 73
265 23 SL G 33 325 13 5L Y 40
266 25 SL B 3o 326 i5 SL Y 6
267 27 5L B 43 327 17 SL G 10
268 29 SL B 50 328 19 SL B 18
269 31 SL B 125 329 2l 5L B 20
270 33 5L B 40 330 24 2 5L G 490
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No. Sample No, I:fﬂts‘:::ple Color (p_(‘;:m‘ ) No Sample No. E:g::;:ple Color (p.c;:m_ )
331 4 5L Y 43 391 37 SL G 18
332 6 5L G 37 392 39 SL B 33
333 8 SL G is 393 41 SL B 18
334 10 SL G 10 394 43 SL B 20
335 12 SL G 15 395 45 5N G 13
336 14 5L G 40 396 47 SN G 13
337 25 2 SL G 38 397 49 SN B 18
338 4 SL B 50 98 51 SN G 10
339 6 SL Y 43 399 53 SN G 13
340 8 SL G 40 400 54 SN G 20
341 25 10 SL Y 50 401 29 56 SN B 13
342 12 SL G 33 402 57 SN G 10
343 14 SL G 23 403 61 SL B 23
344 16 5L G 8 404 63 SN G 13
345 18 SL B 50 405 65 5L B 23
346 20 SL G 45 406 67 SN G 10
347 22 SL G 40 407 69 SN B 13
348 24 SL B 60 408 73 SN B 18
349 26 SL B 33 409 75 SN G 20
350 28 5L B 40 410 7 SL B 20
35l 30 5L Y 40 411 79 SN G i8
352 32 5L G 50 412 81 SN B 43
353 34 SL B 80 413 83 SN B 18
354 36 SL Y 63 114 85 SL B 20
355 38 SL B 90 415 87 SN B 13
356 40 5L Y 28 416 89 5L B 40
357 26 1 SN G 38 417 91 SL B 3
358 3 SL G 23 418 93 SL B 3
359 5 SL B 20 419 95 SN B 20
360 7 SL B 23 420 30 1 SL B 13
361 9 5L B 20 421 3 SN G 23
362 11 SL G 30 422 5 SN B 20
363 13 SL Y 30 423 7 SN B 15
364 15 SL B 23 424 9 5L B 10
365 16 SL =) 30 425 11 5L B 20
366 a7 1 5L B 30 426 13 5L B 23
367 3 SL G 13 427 15 5L B 20
368 5 SL B 33 428 17 5L B 13
369 28 1 SL B 13 429 19 SL B 33
370 3 SL B 20 430 21 SL B 15
EX ) 5 SL B 10 431 23 SL B 10
372 29 0 SL B 10 432 25 SL B 3
373 2 SN G 18 433 27 SL B 28
374 4 SN G 13 434 29 SL B 20
375 6 SN B 20 4356 31 SL B 30
376 8 SL B 20 436 33 SL B 15
37t 10 SL Y 18 437 31 1 SL B 20
378 11 SN G 15 438 3 SL B 18
379 13 SN B 15 439 5 SL B 20
380 15 SN B 15 440 7 5L B 20
k1.)| 17 SN B 13 441 9 SL B 13
38z 19 SN ] 13 442 11 sL B Z0
383 21 SN G 15 443 13 SL B 3
384 23 SN G 13 444 15 SL B 3
385 25 SL B 100 445 17 SL B 3
386 27 SN Y 10 446 19 SL B 3
a7 28 SN B 20 447 21 SL B 3
3is8 30 SN G 13 448 23 SL B 3
389 32 5L B 33 449 25 SL B 3
390 35 SN G 13 450 27 SL B 5
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Nature Cu Nature Cu
No. Sample No. of Sample Color (p.p.m. No. Sample No. " of Sample Color {p.p.m.}
451 29 SL B 20 511 41 SN G 15
452 3t SL Y &0 512 49 5L B 50
453 kX ] 5L b'd 30 513 51 SN G 13
454 35 SL B 28 514 53 SN G 10
455 37 SL B 40 515 55 5N G 13
456 39 SL B 3 ‘516 57 SL B 10
457 41 SL G 8 517 59 SN G 13
458 43 SL G 13 518 61 SL B 25
459 45 SL B 50 519 63 SN G 8
460 47 SL B 63 520 65 SN G 10
461 31 49 SL Y 58 521 32 67 SL G 23
462 51 sL ¥ 30 522 69 SL B 33
463 53 SL G 3 523 71 3 B 15
164 55 SL B 33 524 73 5L B 25
465 57 sL Y 12 525 75 5L B 23
466 59 SL Y 10 526 77 SL B 25
467 bl sL B 18 527 79 SN B 8
468 63 SL G 3 528 81 SN B 8
469 65 5L B 20 529 83 SN B 35
470 av SL G 25 530 85 SN G 37
471 69 SL Y 25 531 87 SN B 30
472 71 SL G 25 532 89 5L B 35
473 73 SL B 25 533 91 SN B 30
474 75 5L Y 10 534 93 SL B 25
475 17 sSL B 18 535 95 SN Y 25
476 79 5L B Z0 536 g7 SL G 15
477 81 5L B 10 537 99 SN B 30
478 83 SL B 13 538 101 SN G 30
479 85 SL B 3 539 103 SN B 23
480 87 5L B 20 540 105 SL Y 50
481 89 5L Y 5D 541 107 5N B 20
482 9] sSL Y 20 542 109 SN B 3p
483 93 SL Y 20 543 11! SN Y 25
484 a5 5L Y 40 544 113 SL B 25
485 97 SL Y 30 545 115 SL Y 10
486 99 5L Y 23 546 117 SN G 25
487 101 SL B 10 547 119 5N B 50
488 32 1 SL Y 20 548 121 SL B 3
489 3 5L B 25 549 33 1 5L G 30
490 5 SN G 20 550 3 SL G 30
491 7 5L B 20 551 5 SN G k1)
492 9 sL G 30 552 7 SN G 30
493 1 5L B 23 553 9 SN Y 30
494 13 5L G 20 554 10 SL G 3
495 15 SL B 23 555 12 SL Y 20
496 17 SL G 20 556 14 SL G 40
497 19 SL B 15 557 16 5L G 38
498 21 SN B 23 558 18 SL Y 25
499 23 SN G 30 559 20 5L B 35
500 25 SN B 25 560 22 SL G 35
501 27 SN G 10 561 24 SL B 10
502 29 SN G 20 562 26 5L B 35
503 31 SN G 15 563 28 5L Y 8
504 33 SN - G 20 564 o SL B 18
505 i5 SN G 10 565 32 SL Y kY:]
506 37 SL B 15 566 34 5L B 15
507 i9 SL Y 20 567 36 SL B 30
508 41 SN G 13 568 38 SL G 28
509 43 SN Y 10 569 40 SL G 30
510 45 SL Y 2o 570 42 SL B 20
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ax

ture C Nature Cu .
No. Sample No. EfaSample Color (p. p.:"n,) No Sample No. of Sample Color (p.p.m.)
571 44 SL G 23 631 14 SL B 28
572 46 SL B 33 632 15 SL Y 30
573 48 SL B 30 633 16 SL Y 10
574 50 SL Y 53 634 17 SL B 23
575 A - ] SL Y a0 635 18 SL B 60
576 1 5L Y 20 636 19 5L, G 28
577 2 5L B 40 637 20 SL G 23
578 3 SL B 30 638 D - 1 5L, B 3
579 4 SN G 30 639 2 5L B 10
580 5 SL G 13 640 3 SL Y 20
581 A - [ SN B 22 641 4 SL B 5
582 7 SL G 1o 642 5 SL Y 3
583 8 SL G 13 643 [ sSL Y 5
584 9 5L B 13 b4 7 sSL B 13
585 10 SL B 10 645 9 SL G 23
586 11 SL Y 20 646 11 5L G 30
587 12 SL B 13 647 12 SL B 45
588 13 SL G a0 648 13 SL B 28
589 14 5L B 20 649 14 SL B 20
590 15 SL B 23 650 15 5L G 40
591 16 SL B 13 651 16 SL G 20
592 17 SL G 20 652 17 SL Y 3o
5913 18 SL B 20 653 18 5L B 10
594 19 SL B 30 654 19 SL Y 13
595 20 SL B 30 655 20 SL Y 20
594 B - 0 SL B 10 656 E - 0 SL G 33
597 1 SL G 8 657 1 SL Y 25
598 2 SL B an 658 2 SL G 10
599 3 SL ;) 18 659 3 sL B 20
600 4 SL G 20 660 4 SL G 25
601 5 SL B 3 661 5 SL G 35
602 [ SL B 20 bb2 6 SL G 13
603 7 5L G 13 663 ki 5L B 20
604 B SL Y 20 664 8 SL B 45
605 9 SL Y 10 665 9 5L B 10
606 10 5L G 10 666 10 SL B 30
507 11 SL G 33 667 11 SL B 30
608 12 SL B 60 6568 12 SL B 15
609 13 SL Y 23 669 13 SL B 20
610 14 SL B 3 670 14 5L Y 20
611 15 SL G 10 671 15 SL Y 12
612 16 SL B 3 b72 16 SL B 15
613 17 SL Y 33 673 17 51, Y 20
614 18 5L Y 18 674 18 SL Y 18
615 19 5L Y 3 675 19 SL Y i5
616 20 SL B 33 676 20 SL G 10
617 Co- 0 5L G 25 677 F - 1 SL B 23
618 1 5L G 20 678 2 5L B 30
619 2 SL G 30 679 3 SL G 13
620 3 5L B 20 680 4 5L B 22
621 4 SL G 22 681 5 5L G 30
622 5 SL B 20 682 6 5L Y 30
623 ] SL B 35 683 7 5L G 12
624 7 SL B 15 684 8 5L B 25
625 8 SL B 25 685 9 5L Y 8
626 9 5L B 15 686 10 SL G .13
627 10 5L Y 25 687 G - 1 5L B 43
628 I SL B 33 688 2 5L B 3a
629 12 SL B 30 689 3 5L B 10
630 13 SL B 23 690 4 5L B 3
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Nature Cu Nature Cu
No Sample No. of Sample Color (p.p.m.) No. Sample No, of Sample Color (p.p. m.)
691 5 SL Y 8 T34 il SL B 23
692 ] SL Y a T35 J 1] SL G 30
693 7 SL Y 100 736 1 SL B 10
694 8 5L Y 45 737 - 5L G 10
695 9 5L Y 5 738 3 SL Y 40
696 10 SL Y 8 739 4 SL G 28
697 11 SL G 3 740 5 5L Y 43
698 12 SL B 3 741 6 SL B 20
699 13 5L B 3 742 7 5L Y 33
100 14 SL B 5 743 3 SL B 60
701 G 15 5L G 30 744 9 sL B 128
702 16 8L B 30 745 I 1 5L B 13
703 17 5L B 30 746 3 SL G 100
704 18 5L G 13 747 5 SL B 40
705 i9 SL B 10 748 7 5L B 30
706 20 5L G 30 749 9 SL [« 50
707 H 1] 5L G 10 750 X 1 5L B 13
708 1 5L G 10 751 3 SL B 13
709 2 5L B 10 752 5 SL G 3
710 3 5L B 10 753 K SL Y 40
711 4 SN G 10 754 9 SL Y 20
712 5 SL B 10 755 12 SL Y 20
713 ] SL B 10 756 14 5L Y 23
714 7 SL G 10 757 14 SL G 23
715 8 5L Y 8 758 18 SL Y 65
716 9 5L B 10 759 23 SL Y a
717 10 SL Y 5 760 25 SL B 50
718 1 0 3L B 10 761 27 SL G 30
719 1 5L G 3 762 29 5L B 10
720 2 5L Y 3 763 k¥ 5L B 30
721 3 5L B 13 764 34 5L B 33
722 4 SL B 3 765 36 5L G 12
T23 5 SL Y 8 766 38 SL B 13
724 6 SL B 20 767 41 SL Y 33
725 7 SL Y 3 768 43 SL B 12
726 8 SL Y 10 769 15 5L B 40
727 9 5L G 100 770 47 SL Y 10
728 10 5L G 30 771 49 SL G 13
729 r 1 sL G 28 772 52 SL B 10
730 3 SL B 13 773 54 SL B 8
731 5 5L Y 18 774 56 SL G 30
132 T 5L G 20 775 58 5L B 20
733 9 5L B 40
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Drill Log
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Lt Soil.
e -t Alluvial
®.|Brown
. deposits Unconsclidated sand with pebble (1-3cm),
e,
. -]
. L ’
o'
. o,
-10 S . : 9,70-11, 50 weathered (feruginous stai
e . - L7011, g stain)
1 ety OV . Biotite 11.1-11.3 biotite granite,
i ra . Ll gn 9.7-13. 0 Bilicification is strong as fine veinlets.
1.0 - - L EFEY S N Iron sulfides digsemination as fine veinlets.
~ Garnet Strong gneissosity, about 20 degree agains horizon.
~ ~|Pinkish . biotite gneiss
~ | gray .
~ :
Lo 200 | :
o Biotite, pyroxene, plagioclase, and quartz are
x obgerved.
LI Upper boundary is not sharp,
x 26, 5-34. 0, Quartz veinlet{2-5mm width) {8 common.
x « * Diorite In thin section (DH-1, 3§.0), the rock is composed of
plagioclase, augite, biotite, garnet and quartz.
x ® Alteration minerals such as allanite, chiorite,
¥ Green- zeolite and secondary quartz are cominon.
¥ % ]ish
- a0 x dark Partly, weak gneissose structure is observed,
X X | gray
x
X :
¥
£ ¢ . ' %*35,0-38,0, Cu<0,01%, S 0.16%,
x .
X% '
x . st
x % tt
Lo 400 f—2-1Bale . {Biotite granite
103 777 . 40.5-41.0, 41, 5-41. 7,Fault clay(chlorite, montmori-
o meorm Green- : llonite).
* Y |ishdark - . Diorite .
138 L& x| gray Weak gneissose structure is observed.
o : Biotite Medium grained equigranular biotite granite,
+ ‘ granite
+ 4 . Strongly altered to montmorillonite,
+ Pale .
*,7| eray :
+ +||Green .
| 50 - ish .
+ «|fdark .
T gray . Strongly altered rock. Gneissose structure still
t'll;l Pale N P M remains ’
«— «| _gra . '
v Z7 77 Green-| " ©o Fine grained iron sulfides digsemination.
f/ +/ish pald" | Lo Altered Alteration minerals : quartz and chlorite.
/o' A gray . P , meiss
+ -
+
-+ * .
+ Medium grained equigranular biotite granite
- 60 + o Most of plagioclase cr stals are altered to white
+ clay mineral({perhaps montmorillanite),
";‘ : Some part of biotite flakes is altered to chlorite.
- ' - . .
-
. - -




Concretion is very low as resulted by alteration.

L 10 P Biotite
+ granite
1 + | Pale
N gray
+ o+
4
ot
+
+ ot
+
L0 i 4
+
t ot
.+
+ o+
+ In thin section (DH-1, 91.5), the rock is composaed
PR of quartz, plagioclase, biotite, garnet, augite
+ and opaque mineral.
v s Biotite shows brown {o reddish brown pleochroism,
4
Loo +
- # - . .
Green- 91.0-98.0, Cu 0.01%, $0.14%
~ Tlish Garnet - A bit of iron sulfides is found as film in cracks.
o | BFRY biotlt? Partly, chlorite rich zone is present.
gneiss
oa.c? .
Green- 98.0-103.0, strongly brecciated and argillaceous
L1o0 ish zone, But slight gneissose structure is still
remained.
/ gray Fine grained iron sulfides are impremated
1oa.0 /LA gnered.
Lt iotite
* | white Bio 103.0-104.5, white clay rich (montmorillonite),
* Y Bark granite
100.0 > J.gx‘een-
/// 5h gray Clay By X-ray diffraction, determined to be composed of
107.6/52544 \ montmarillonite and laumontite.
~ | whit Silicified
110 o e garnet Strongly eilicified, partly intruded by zeolite
. m gnelss veinlets. Gneissosity still observed (30 degree),
ML gray
iliﬁ 3 Jahl}ﬁe Breccia Brecciated into crystal grainsize. Graphite,
o gray h zeolite, chlorite are characteristic.
[TLY: S
- 115.0-116.5, Silicification is not strong.
116.5~=——
~ Silicified Strongly or completely silicified, plagioclase is
- garnet frequently altered to sericite, and small amount
~ grneiss of biotite ig altered to chlorite.
120 ~ ™~ White Weak iron sulfides dissemination is comman.
~ 0~ Original rock is thought to be leucoclatic biotite
- gneiss,

A-58




DH -2

g a a 2 | Y Alteration oy o
T |PE| &5 |§ B CRT e 2 8
il & E o ; 95‘ g h-l":g o l"g o 4
~ |8 E BElege2nms 3
g |8 & & BopHRAFEE R & 5
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=1 P T
3
e
- Alluvial .
.. deposit Unconsolidated sand with pebble (3-10cm),
i e Pale . Biotlte
~~~\ gray /| granite
~ - Melanoclatic biotite gneiss (color index : 40)
- . 11.0-17.0, thin iron sulfides film is observed
~ along cracks,
- Biotite Strong gneissgse structure shows70 degree of dip.
- Dark gneiss
~ ~ | Eray
~ Dip of gneissosity is about 60 degree.
"_,d In thin section (DH-2, 30,.5), mainly composed of
- quartz, plagioclase and biotite.
Sillimanite is enclosed in quartz and plagioclase
crystals,
- Montmerillonite-like minerals are observed in
~ ' plagioclase crystals,
e — = T .
%9 + _{Pale . Biotite Weak pyrite Impregnation.
3' +_+| gray [7.° granite |33,0-33.3, biotite gneiss,
4.6 ' "
~ Color index: 40
~
~ Strong gneissosity with45degree of dip is observed,
- Biotite Color index : 30-40
~ gneies
~
~ Pale
= ~| sgray
-
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Garnet-
biotite
gneiss

*§7.0-71.0,  Cu0.02%, 5 1.30%

In thin section {DH-2, 68.4), .large crystals of
quartz, plagioclase, garnet and f biotite are
observed with fine grained muscovite, sericite
like mineral and monoclinic pyroxene.
Sillimanite is present in quartz and feldspar
crystals. Chlorite and montmorillonite and zeolite
are mainly observed in cracks.

Graphite bear-
ing strong ar-
gillaceous rock

Clay mineral is mainly composed of chlorite with
little amount of montmorillonite and zeolite.

Biotite

gnelss
Mainly composed of montmerillonite with chlorite
Clay and zeolite.
Color index : 40
Biotite~plagioclage-quartz gneiss
Garnet-
biotite 95.4.95.8, Chlorite ia much with zeolite.
gneiss #95,4-95.8, Cu 0.01%, S 0.28%
Silicified
garnet-
biotite Strongly silicified
gneiss
Mineral aasemblage was determined by X-ray
diffraction for sludge samples because of no core
sample,
Hornblende- | DH-2, 109.0, quartz, feldspar, amphibole,
hiotite chlorite, and a bit of mica.
gneiss

DH-2, 120.0, quartz, feldspar, mica,
amphibole, chlorite, and zeolite,

% 125.0-130.0, Cu 0.01%, S 0.19%
DH-2, 130.0, quartz, feldspar, amphibole,
mieca, chlorite, and zeolite,
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70

[100

110

120

96.75

101.3

Dark
gray

Biotite
gneiss

arnet-
biotite
melss

Biotite
gneiss

Biotite rich,strongly gneissose rock.

Fine grained iron sulfides aggregate is rich in
cracke of every 1-5em distance.

Small quartz veinlet is common.
Parily, garnet grains are observed as dots, but

not much,
% 6§98,0-75.0, Cu0.01%, 8§ 0.33%

Dip of gneissosity:50-60 degree against horizon,

B3.5-86.0, Carnet dot is observed.
Color index : 40

96,75-96.8, clay (brownish montmorillonite).

Core recovery is very low, but the rock shows
hard feature.

Pale
green -
ish
gray

Biotite-
hornblende

quart{z

porphyry

*114,0-115.0, Cu 0.01%, S 0.09%

In thin section (DH-3,114,3), phenocrysts of
corroded quartz, plagioclase, chloritized biotite,
and epidotized hornblende are emplaced in a
matrix composed of quartz and feldspar which
show graphic or granophyric structure.
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