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of Quaternary old piedmont gravel fans

Plio-Pleistocene conglomerate

da : Eocene-Oli. altered dacite and
dacitic-andesite rocks

qd : Eocene-Oli.granite, granodiorite,
quartzdiorite

E™ : Eocene altered rocks

E" : Eocene trachyandesite, tr achy
basalt,and andesitic dacite rocks

E* : Eocene spilitic basalt,
keratophyre,with few beds of sanstone and
volcaniclastic rocks
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E™ Eocene inter to basic ine
lava and volcaniclastic rock desi

andesitic dacite,trachyandesite and minor
basalt
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Mineral Hydrothermal stage

Alteration stage Supergene stage

Quartz
Pyrite
Chalcopyrite
Hematite —
Gold -
Tetrahedrite =
Tourmaline
Sericite
Chlorite
Adularia
Illite
kaolinite
Clinochlore
Calcite
Epidote
Fe- hydroxide
Cuprite
Malachite
Azurite
Chalcocite

Covellite

T VA PSS L W P | PSR PON N L)




Olnl el (G g (ol joly alo

LS Wl s (g0l s 444

el aios MolS = 0 oyl JSCs o Ll Fus Sk sl Ll 55158 SIS s 6,ls sla Liles ) ilise sla S S JSCE
s as,F L s Ve um Jobes ol

Sl Sl 8 D3 (a5l sl el 4y colly
ailae 3155 S 50 5L sbaysliles ou plol slo o 2
€95 lpenndi BB £53 zty 4 (g5 Slgime Hai alai l o2l
G5B 90 sla)lila ¥ g5 (V) 655 56 S5 slo,Lils )
0 L Fe sgus Lou 5L g9 ol o V) Qsiﬂ B
90 sbaylile ¥ ggs wodioe Jold | il (comm> a0
odle a5 (538 4w sla Lol ¥ g9 (VFL) 55 51 22 5518
LAVES) s Sas ol55 56 gl 5o 5 sulo cslagls
Lojlile 509, 5 (o a5 58 vz slaylile B g5 5
e adoz loliss slasle by g sl sl s opdle
s3a> oIS Yool g coilon 08 Sl IS 5 Cuglew

55l
Jlw s )lilee (iwwlos 34

Spwy S samao Gl eslanal b miilessy; laom

Gl sy libe (o)
Sloo)ll (o) p jskaie il ylibe (L2310 32 ) oo 2
&)l gz slaasisei 5l sely ailats 35,15 sla SIS 5,0
Sl N st Ll g0 S alaie )+ olass o
oSy S ool Uy i g ol 5 S5
S35 Loy 2 4555 (il 5o 088 planl ol S
e, S gl ez 51 sloalsie sl gla,Lilo
Ol )3 85 WS e B (s 3590 55 Sl 5 (S
bsgi oo asll slajlae slie 1 0 150 (ol g3y
Sleiee Loy ) ool 5 .c8)5 &g [YY-Y 4]
Yol oslasl a5l glwbis LB 5 0 slao L o5 S
5% LS slasloles i 50 9,500 1o 390> B (9,50
a5 OUSE) oite JIE! g s o slois
s lowizr 5 lang cglabe islazio )5 (oeSe
Sg-bes odalive b )lilee 5l (pan o 5 (SaSk sonn
gaihie 3)leS SLS 6,Ls sbalobes VY] ey ks 5



241 s olleygi = 35)leS sladS ) (miles (e 9 (Wlid G (o) 2

Y40 uLMu-A) A O)Lmi: ¥ JJ.:-

99 lylo Wools 598 co 00ys loged ;o aSilia .ol ooy ylis
oS wites NaCl Jolee Sj5 2oy % 5 O (5,98 40 ald
Sl (e s0yS 93 a5 5,5 blaul i Glgs o
G YO sboo jo ools 55,05 IS job a4y .05 ls 029 g L
39 Mo 0,3 Goeh riie g oS Ul 4z YO
Sgds oo 0390 NaCl Joleo
Slojsl 25,0 sloo,ls (nl )0 1658 4w 5L b, lileo
ssh Mgdioe ond dlig lajlh ploie 4 Zoghiw 5 Cla
O Coghw job g xSe JBSUGT @ badiges i o cdle
Slp oy, S ool 55 slaals Ly cuSe )90
WXyl YY) Ol Sy &S G550 ool (5,95 s
E5 nl ;00,5 oo 51,8 eolul 090 cdla ol Dl sles
Voo Om ybion Oab0%en gles saals 1550 slao,ls
Shao olawr ol s o oS cole gaz e Fee U
Iy o5 il gaz,0 000 U ¥ee glos 35 sl 5l sogume
YO g0 o Lo ol gald o (& £ Sh) duns o ol
Gogr b el 48,5 108 o8 Gl g4z Yoo U
aws o olas 1) NaCl Jolee b3 dwoye Yoo dga> 0
IVE] el cdls Plos! sles @ o5 sadolas ;o (z #SE)
Salinity(Wt.%)= 26.242+ 0.4928¢ + 1.42 ¢ —
0.223 @’ + 0.04129 ¢* + 6.295%10° ¢’ —
1.967*% 107 ¢° + 1.1112* 10™¢’
& r 0 gk 3 Clld ol 50z 5L o)Ll
W)l Hga dalr g liei 51 Sl i )L slalibs
wlools 13 658 i 09,5 0 1) bayliloe 5l anws (pl oS
590 Jgep 3l xS0 oo )la 5l 4sS l (6558 (mess ST
Al ool YU g,08 L3l aw slaols (gl solatul
e ggl> gilaus L5 00 sleo Ll o usKes slales
5 oS il gaz o YO B VD gasels o «oglw
drys YO B Yorsles & b it & e
zF U o aSile (-F USS) cenl anadly of 5 cole
NaCl Joleo J39 a0 Fr 10 (50 (gaz,0 gl g0 00y
RO RPPTERPINN
ol S G g cdl ol il il syl
-4 0 YO Ly.. O L;{LA.) Lgo).’;.wf 5o 6)L;L 6LD)L,.3L,.A
2 Goxh i 9 (F FUSL) Wsdise ond ol S il 6
(87 JSo) wigds o 0033 NaCl Joleo 39 o yo Yo

Lyl b gl oiws cuss syl ooy gwyo 5l il
GM‘ &&..‘)).u Ao 60‘5.@ )‘ oolawl l) GL}A.AJLA).MJ 9 wLA;
5 sbie T RS qually SlogS (60 e Sl
il sl miales s 5 Ab liS (L (slo Loles
28,5 plowl dihaie 35,195 Sl ladiges 55, (sbe)S
75 sleo)li g5 nl ioeRl 5 (S8 G5B Y glaylile
Bigd oo 0038 55 S g5 Gl ol e 4 0T 51 8 Log.o.c
E9 pl (Sad Ker gles a5 by lid Lasle I slo oy
RGOV VORI X g5 T SN A R I I B T PE1 DO
05l Syge 4 55l glaylile 5l gy onl (SadSen
09; w‘ aQ wb Lgo.\.wk)io.b 6L®Loé (_9’5"'“4 )109.0.) ]
Soged cpl el oa oals las Al £ S o Lol
YO-B Yerslos o Jol> slacsls a5 el o1 51 S>
sliiolesl 51 ol aB Gl ol il (gax o
09,5 Ol Sl g axkd ()3T ogd lales cud 5 tale s
Sloo,ls sl oad 1) Jso b Ll 5,58 doylibs ]
Jolee (G35 o, YV 5l 2S (6,90 L ccodla w3l .5 5o
sboo Joleo Tm Jgo,d o1 ;o [VF] b acwlxe NaCl
Salinity (Wt.%) = 0.00 + 1.787, - 0.0442q,> +
0.000557 7y’
ol ol sla,lile (690 (gdsels a5 ol lid Slawle
ol pxs 3 NaCl Joleo S39 aoy0 VE B 40 51 09,8
ool plas o 7 S8 5 baylile cnl )98 (Seiw lages
Y 55 40 bosls cpl a5 ams co L jloges ol sl 0uls
Oleee cplply wilals glyls NaCl Joleo Sjg ooy F U
YO B Yo loo )0 bosls 55 a5 o yidin a5 8,8 am S
el Y Ja...uj.a.n 6)5.»)050‘;@.:@ K4z,
S i 55 sleo)ls ul 56 5 (S8 5560 sbayLilkse
careis BB s b g lake a5 wleads JSis 58 Gl
0954—\ 3 S slao )l wilen o)l g4 RSL Ty St
a2 oo lid jlogad cpl el oads 03,9l & & ISs o lao L
B cll @ oS b ylile 3l 09,8 opl (SadKen gles a5
5 olF il a0 B e B Ve e dgan 5l igd o Ken
©az,o YV o ald s oals ol Lloged el s
G 3 5 laols Sl 095 ol g9 el 1,5
O P U o NaCl Jolee (Shg doyd Seinw Hloged & a0



Olpl omled (S 5 (ol ol alee Sb R B> (ol $5A

Sl 00l Cd 6)5d Oliee AN NaCl Joles 55 25 G g Cuglow (el 5ol (55l 5)Lh sbyLibue
(P USS) gz, Yoo B0 Sleo asls lils 1550 slee,ls oyl

2oy Fro6y5h Az 3 g (3 FUSE) wites of 5 il

=
o

15 g - 16
9= [ 18- T 5 .
14l v iy y aJ
13 e $ b
gL 13
12 L 1w 12
" ML 1 i
_ :g L glir
g 2 ? a1 [ g
] § ML g
g 8- g 10 £
ok & gl =
w i
. 8|
NN 7
M 5
ar 5f-
3l 4
2| 3
2
1+
0 1
50100 150 200 250 300 350 400 450 500 ] 10 12 14 18 50 100 150 200 250 300 350 400 450 500
Thilv) salinity Thiv-L)
20 16 20
L | 18 |- .
- ]
. d ul o
8L - 16 |-
[ 2L 15 [
14 L L 14
- 10 3
=12 z g2t
[ o @ [~ @ M-
2 10— E - :l? 0 |—
£ o o < af
L 6 7l
- — g
— 4 - .
- [ 4
- 2L g
L = 1
o o
23 26 29 32 35 35 41 44 47 &0 0750 100 150 200 250 300 350 400 450 500 2 4 & & 10 12 14 18 18 20
Salinity Thiv-) salinity
20 '8
16 L
. wh z
14 C f=
16 |
12 wl
- r 1
Z10 f— g o2r 5
2 2 L =
g T 2 o g
LN E
s L sl
sl L
— B
al AN
2k 2|
C ol [
g 5 % 50 100 150 200 250 300 350 400 450 5
0750 100 150 200 250 300 350 400 450 500 W0} oW MM S S
Thiv-l) i
20 18 20
C — K C S
8 J mA 8
16 - - 16 |-
— 12 —
14 |- | 14
Bl 10— Szl
L T ES
g 10— a1 § 10—
w - w = w -
- al
8- sl N
1S — 6
— sl —
41 | 4L
2k Zr 2
o, r o o s =
20 23 26 29 32 35 38 41 44 47 50 50100 150 200 250 300 350 400 450 500 2023 26 20 32 35 38 41 44 47 5O
Salinity Thiv-l) Salinity

g il gely adlaie 5l ygs 35,155 (SlaaS ) )lsS SIS 50 (o)l sl )Ll e (slaaisS (5,5 o (SabNen sles Sll)3 jloges £ S
5 s 6380 ils lajlile 5555 5 (Fi0Sen los 1o 5 0 sl 5l (58 53ls0 o)l sl lils 5,50 5 (Fud (e sles o
29 & sk 9l 65l laylile (558 5 (FudKen sled iz g g sl aw )L sla)lile (5)9d 5 (SadKen sles iz g &GS

3B Wiz 6L lalils (558 5 (S (Ko sled 1) 95 a5 S 5l 65l slajlile 6555 9 (Sob Sen sled



££a e oelleygi 5,155 sleaT ) (iules (e g (il S (o 2

ey oo B4 ahaie of 5 cile g4 0 O U

S (G go)Ls (5 S U5

e, 5)lsS S 65l sla)lilee (miwles ) slaosls
ST 5 ) sladgaxr )0 il gathe Glloyy 35,165
2 Ll s 6 s g ool a4 e L aileas
09,5 dw ;o |y Wosls cpl lg oo o(F JS2) Slgly8 slo loges
o)l SIS ) (5 Wi Tul al Sl rene
Sl polie ol o1 ped Yl a5 wsl e S s
9 wao)m (g el ‘_J.ob.c s@Lo.fLo oKl
—osls lansls s ol 6 S USs o [Y8] Lo L Ldlus|
S eReS &5 s e ol A S 0 odd pawy sl
C)f’.‘ cilodls /S)‘"‘A T, =TNaCl L= 60):.&5 Je ooty
S5 ‘)oLo L;o)hi) aS Sl Q] (GOXDS uLW 31y 65§‘”
aSST o el 03y g Jl> 0 g NaCl jl gLl (6]
(S +,0 +0,L8) o9 el 5 Jlo aulgs oo Loyl oyl
D] sl asals 56l adlase ,o adsl go,Ls

Cu g el y (wlal p (oawlod
U5 )Lm.ilf ‘_fshu)fo 9 61‘}45'5 sl Lgo)i....j Cyets L;‘,g
ol Sl gl Gloylile (riwles » ogdle oely
S & azss bl eolinal 53 (Y JS) S slajsk
Golaws b a8 (slales o a5 wis polae [V ouss sl sla
GRIP L g Cum Siow sbaysk ol S Bl gaz s YO
Skt b oo slojol ol S Ble gaz s YO0 B L
ook (o) WS oo B (2 giete Sl pala g (g2
5l sdilaie Sle 5o bl 5l ouds 6)516"? Coym sl
Ol ez o b sSe gyl a5 ool i
Jo,les zehaw glgil .ol l,y basges ,o (pyritohedron)
odd s glanl g csw o &gl b oolyen ol o515 L
o laysh Gl &5 vy e Sl 4 elal nlp gd e
s ol )5 il gaz 0 FO- U YO o oles oS
YO sga> ;0) Lo, oled gopns @ axg L wlad 3
Yoo om b shals sl asls s (15 c5le ax o

Sole 75 & o polal wadioe oS (95 W (955wgSee gl )0 Cupm ek (ks Wiz JSE g Al pglas 0 Y USE



Olnl owlids G g (ool oy almo

LS Wl s (g0l s

Y.

52l gadhie 35,155 SIS 0 Jbu g mle (6518 50 sl Lilee uiwlosyy ) slrosls Y Jgus

Sa. N v Th Tm, | salinity | Sa.N.qr, Th Tm;. | Salinity
\ 00+ | -F\ 55 \ A5 | 50 14
Y Yoy | A vy Y YYes | ovs £y
v Yo | -ty vy v Veo | Y £y
¥ Y| 0 Y5 ¥ YEY | O\ f Yf
0 Y| -vo £y 0 YEOL | -5V Vo)
s 00 | =Y Y0 s YN | oYy vy
Y YEY |- VY y vav | -ov AA
A YEO | -\ g Yy A e | ¥ ¥
q YAY | ¥ ¥ q or- | -vp ¥
Ve Ya- | -vp 04 Ve YEAN | vy oY
N YAy | -v) o) N Y| - A
V'Y YA -\/f v ¥ V'Y yaa -\ AN
Y YEA | Vg AV VY RV | -af AV
Ve VEa | of ¥ VE A | vy oY
VO VWY | o\ ) V0 YEA | 50 4
Vs Wo | oy ¥ o Vs A | oo vy
Y VALY | =Y VY VY oY | - oy
YA PEYA | o) AD YA e | -¥A sy
14 Yoy o-o0 M) 14 Y| Yy #

Y- Yool 2vo | vy Y- vay | ey 0
Y WE | A0 |y Y fa- | VY
Y V00 | -4 VY Y £t | v o
Yy Y-v -\ [\ A Yy YA -4y YY)
YY YYo - Yy YY YaA -y [\hY
Yo VYA | -av AA Yo vava | -6A q))
112 vo- | -f) g5 112 Wo | ¥ o)
1% va- | oy AN 1% Y4y | vy VeV
YA s | 0 Y5 YA f1e | -0 VA
Y4 YA- | -eY | sy Y4 Y| YE |t
Y. YaA | -vf £, ¥ oYY | -0 A
*\ A | VA vy \ £0 | -vE £y
Yy Y4y - Y0 Yy OYA -\,0 \i'd
Yy A4 -fn 44 Yy YA -Yy o f
v VA | YA | sy v Yoo | YA | ¥f
o Yoo -vA £A o fOVF | Y)Y oY
e Yes | -F) | sp Ys | fary | -y o
Yy LA B ' B 7N Yy Yovs | -0 4
YA \#f -Y0 oy YA YAV -0 A
Y4 YAL | | vy Y4 Yao | Y i
f- oY | ooy ) f- YA | VY
£ FVAA | -YF oF £ fFe | v )
Y YVYY A -y O Y ARAN -Y.0 Y
Y W v ¥

£f YAY | - VY

£ e | ooy Yy




YN

o oelleyg =3 )lsS sbedS ) (miles (ee) g (el ST (o) 2

96l gadhaie 35155 SIS 0 (31 wiz g aw slolile rwles s, slaosls ¥ Jgue

Sa.N. Th Tmpaie | Salinity | Sa.N. Th Tmpaie | TMgyviee | Salinity
) YavA | rves £, ) YYYA | YAAN | Vsvy 5y
Y YOYS | \af )5 Y YAYD | YeRs | Wivs £F))
¥ vats | viao YV Yolyraa | YA | Yo *a,)
f YA | vav) A e | orYYY | assE 0,
o |ty | ve *1A o | wvaa | ovevy | vasg 70
2 Y T Y2 ves | vvas | vons | vovy £F))
Yo v | vaen | ows y VAYE | TAVS | Ay va 8
A YVE | YA vEY A Va- | vass | v VA
q Y- Ya. \A q YVAVE | tYes | a0 Ta4
Yoo | YARY | YAAA YA Ve YY4 Y# Yy vof
N YY. Y- FaA W vy | oveey | ooy vEY
W YeaY | vion vaf W yeve | ovaes | ovsvy vV E
Wl yma | veve | ovay W YvAY | Yeen | ovavy vEY
Ve VOA YoA Y)Y VOl vy | ovvee | T Y)Y
WOl Y | v va ¥ Voo | yvae | ovvys | ovawy vEY
Ve[ asEN | vy YA Vel YNy | YAYY | oavey .
W avay | vaep ) f W YvsE | vave | vvee *4,)
YA | avea | sy *o YA | YaAA | evay | VAEY £ ¥
VA VAOY | WAY | FeA VAo sy | read | YesA FAA
Yoo | Mea | vsaa A Y. v.q A YY-A ray
Yy o[ Yevy | oaaf ™5 ! YEY | vYen \YeA ra,4
YY YYA Ve £, YYO|Yars | vavy | v *a,)
LA R U B FAA YOl avey | vas | o) va,y
YE | v £YA Iy YE | YeYY | YA YAy, ¥ VN
Yo VE- Y0 I, Yo | vreo | Yaas | aove AN
\td Yve Yy YAAQ \td Yyv YA Py Yy,y
YV FAY | Va0 10 Yol vay |y AV F *a,A
YA fy- YIYA Yy YA A yaa YA-A YAN
¥4 £ YAA VY Ya | vrso | fvvy Ri2 IR
v van | ) YAA oo evas | vara | vvapn YA
YY|Yveo | YA 4\ Y1 YR | fria 1E0 o)
Yy fo-A YyaAa k¥4 Yy YFV Y YAO YYA foA
YO VA | NEA YAD Y YVE | oYavy | Yvae TV 5
¥ V-4 ¥ \Y-. YA# ¥ fy- YAY YeYy 77
¥ YN | YA | orAy 0| vats | rves | vy £F4
s oYy | 8 e oYvey | oeeay | Yevs Y-
Y| e | AYAA | YAA oo YA Yy £y
YA | YAEY | e vof YA | YO0 | YAAA | vsey VY
va | YVarf | voayv v, Al Yev) | v VAY o)
£ vvaa | vrsy YA £l yvsa | ovvey | ovaay T8
Y| aves | e | ey Y| vaay | vor YAy TEA
Y| YYEE | Yiar | vy Y| veve | vavy VAY £,Y
| efF | Yoy | vea | vava | YA nay va 8
fF | yara | rsep v 5 fF | veof | vo- Y404 fYF




Olpl oolid G g (oulid ol alone

FYY

400

300

Halite dissolution temperature

100

[
-

" i
100 200

300

400 TH oc

Homogenization temperature

(S Res les Jilas j0 Sad Ploul gleo Jloges A Sl

sla,libe ao595 6o VO] el 009 ol sl b ol jon
U 0 o)Ll (Sabs s g Sguze e 5l (Sl (550 90
56 2o, el anld cnl ol 5o S5 sabele YU sl
ORI e a3 9 e SB 50 el S e gl
Sl ool al> ol jo 0ol plo 4y 5L slo,lile (5,90
Joges 3l 56l saibaia o 5l lasme b slisl ol [Y7]
e osls o9 d.i:L.> A eolaul [YV] .Ia.u.:93 W) ASU
ond alxil sla imgi oluly 5 aws e olas Ve S
o ile sl e Yl a5 ciS e o [YE-YA]
5 @by @leo dlbe o (3l a5u » Gebais dihaie

il 6 udye wlel SO YL 2su b bLs | s

Slols sloylibee o gd lod (s gaials &y azgi b
6ls sailels a5 8,5 ams gy o TV °C L -YY °C
H,0 + NaCl g4 5l Yo 5eb saihaie ,o [V ] 5L S8
- S e S0 sl g anl 00g + KCl + MgCl, £ FeCl,
Lo [¥80 -] Lololy 56l dilate 5Lo SIS (o s slacs oS
JK5) 0 o il (558 bl o glao,ls (SuiSen
e (J5S nl 3 )il @iy sl 4 axs LA
o 5el gatlate ;5 le Sl o)l (65 JSD a5 e
S0y b slae,li b LS| o Fuds p slowsy, b
Loandl cwl a8 5 Oygo Gibex 589 Ol gysd bog
S LS Ol w53l wir slaoyls msi ol 4 4z
Yoozl 13 slge 51 92 € Jds 4 ol g0l ibie

1 b+ &

Homogenization temperature

Salinity

Slo Sl Jlws (55, 2 00 plmil @Y (pols (LiS sl (6558 hlie jo (SudSen slos logei 4 JSCi

\J



FYY s odleyg =5 )1sS sleaS,  uwled e g (sl SISy V¥ ol o o Loy JFF ul>
800 Al g P8 e ) g iy @
o ',-" A S e B S e R e e i N
E 600 BT TR-TE S PR PIE TR A P R
E Al Lt e gy JETTL I T R JORL, PN _
i .
| E
E "'"'Eiilié'iéfdr?ﬂéﬁ'cum
E
Kuroko
o : | '
0 p ; : 80

Salinity (wt% NaCl equivalant)

Ivsl Gilizes slo LS (asls o o Son slos — (5,5 Hloges Ve JSis

Jo g s B ep S s eg ol saetisa [V]
e U el 1) 05k 4ol (polids esj slooy
OYOV) (sl

5 el K OYp ol sy 0y Ol s S5 a0 [Y]
i) 9l dilate o Mb gilo b T bl 5 leSlo
oKl | el ) Al (Lol sl pim
Ao YOV (VYY) ales oy

coliels cyp iz SlaSlo slocSiw (59l5,0 "5 SU, [F]
ey pode 0aSaily ¢ i S olBiils (g xS Al
(\YAF)

[5] Jeffery P.G., Hutchison D., "Chemicl Methods
of Rock analysis", Pergamon Series in Analytical
Chemistry Volume 4 (1981) p 379.
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