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Primary Dispersion of Elements in Altered Wallrocks
around the Gold-bearing Quartz Veins at the Okgye Mine

In Ho Hwang* and Hyo Taek Chon*

ABSTRACT: Geochemical studies on gold-bearing quartz veins and wallrocks from the Okgye mine were carried out in order
to investigate the primary dispersion patterns of gold and associated elements and to quantify the dispersion width of
elements with distance from the gold-bearing quartz veins. Gold-bearing quartz veins occur in basaltic trachyandesite
of unknown age. Enrichment of K:O, MnO, Au, As, Rb, Sb, Pb, Zn, Cu, Ag and Cd, and depletion of Na:0 and Sr are
found in altered wallrocks. The ratio of K:0/(K:0+Na:0), alteration index for trace elements, and Rb/Sr in altered
wallrocks are increased, whereas Sr/CaO ratio is decreased with approach to the gold-bearing quartz veins. The widths
of primary dispersion range from 17 cm to 155 cm. The relative dispersion width increases in order Au=Cu=Zn=Ag

=Cd<MnO=Pb<As=Sb<K:0=Rb and Ba<Na:0<Sr. The best fitting model of dispersion patterns in altered wallrocks
around the gold-bearing quartz veins is an exponential function for Na:0, As, Sb, Sr, Pb, Au, Cu, Zn, Ag and Cd, and

a quadratic function for K:O, MnO, Rb and Ba.

NoE

9o FRELE ArgAste el o) FE
wsiek sk Walg W) 9o gt wd ol 7
sl ephe 9459 DALAARES Bet) FEHA
9 sk 41, PR 27, $3ER F8 59w
S4st 4ol At 3 24, 250 48 5 454
240 g2} el ehdeh meb) 2534 TR
vehke 259 U] Hatd Ha ol gona 3
sheald] st 483} 29 PWIT 5 S35 A
AEE A 5 ok BT AALA P4 YAE AL
24 40 PAATHIGAE 5 F slek

B AT AE AU G937 AW A AAF A
FEAoda FAHS Ao g Y5 A S 7
sla) Aol A} gEAeiust Aot 3 upHARGS A
34, Ay, As, Na S 297) 924E INAAE o] 43le, Ca K, Sr
2197 Q4% ICP-AESE oj4dle] stehii e sdsigid.
shd ARE ool AUz e Al ntet
wATgelds) AEE YATY S A48T, 929 &
& WelE Aaan, B4 o Aol e 277
*igofsta 2ol et 2192853 (Dept. of Mineral and Petroleum Eng,
Seoul National Univ. Seoul 151-742, Korea)

549

o
Ho
=
OO
o

S e AE dobi] 44
Bagrayodnl atel e Yage) dxAE AT A% (3
Bk

SR 29 A
Felelr)), 933 2
As FAE (), A

. Ak
20) 93¢ 92 YT o
2oz 749
Agf o
2o Meee] 258 NI ~50°Eols] AAKe T5°SE~85"
NWE Ag) 479 77t3, HeimEe 03~12m Heloleh
BuFRe ol P04, Yas, B34, 254

ey owh

ok

oot N
ke
i
ok
i

2,
g
rlo
b
—
lé:
ot
re
ek
4
;O
o
(;:_1_.
tu
°
ot

AZ Mot et

AgE Aol A gaAiedest T Re o



350 oz - 3

in
4
3
%  Quatermary — I:] Alluvium
o ~ Uncomformity ~
Upper __ r=o7T : Hongjeom Series
Carboniferous < _ Uncomformity ~
@ : Seogbyeongsan Limestone
Ordovician
: Weonpyeong Formation
Cambrian ~ — 27| : Pungchon Limestone
Age |: : Leucacratic Granite
Unknown : Schistose Granite
3 -~ : Fault _. 7 Inferred Fault >~ Strike and Dip
£
)
128°55'42" 129°00'10"

2km

Fig. 1. Geological map in the vicinity of the Okgye gold mine.
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Fig.2. Schematic representation of alteration zones (cross
section) adjacent to the quartz vein.
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Fig. 3. Chemical variation of K:O in alteration zones around
the quartz veins.

Table 1. Content of Au, Ag, As, Sb, Cd, Pb, Zn and Cu in five
representative vein materials,

glements Au Ag As Sb Cd Pb Zn Cu
samples (ppm) (ppm) (%) (ppm) (ppm) (%) (%) (%)
A section(l) 53.00 133.9 770 170 3472 3.65 244 0.20
B section(2) 2110 582 9.0 56 2223 210 149 0.14
70.10 3543 340 440 2028.1 3.67 10.04 0.23

C section(l) 2240 130.6 190 83 2156 4.03 158 0.13
D section(l) 745 213.2 410 240 1281 3.60 0.80 0.08

*Number of samples in parenthesis.

K:O(Fig. 3y 281~4.94 wt.%2 Z.E walolalo|x] u)da)
FA5e gaF 124 wt.%el) vl <& 2“H WA 4ehef Z717} o
ode}. MnO& A b ol 4] 475~5086 ppm.o.2. v Al gkol
%9 gtef 1025 ppme] w|8) 2 509} Z7}7} dofde}. Aue
WAl gkilef A 1.6~220 ppb 2 u]H A kA Z2] Ff 2 ppbol] u]
& FH 110819 F7b} dohhed), o) Frhe FE4Y
Al A 8ol F3sr). Ase WAkl o &) 6~3000 ppm L.
2 vl Aoz 3 10 ppmel vla o) 30049} Z7}7}
dojuie, F7hs A9 A A AGA Yehdr), Rbe ¥ A
ghlell A 83~290 ppm 2.2 v]E Akl o) ek 67 ppmel M)
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Fig. 4. Chemical variation of Na:Q in alteration zones around
the quartz veins.
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Table 2. The results of regression for the Okgye mine.
element Na:0 Regression model exponential
1D a b ¢ R N T-value t-test distance
A 3.38157E-02 2.53307E-02 0.7300 13 5.454 ** 155
B 5.38873E-02 2.58441E-02 0.7979 9 5.257 * 97
C 8.33369E-02 4.76929E-02 0.7206 6 n 55
TOT 3.04132E-02 4.99981E-02 0.4082 30 4.394 ** 150
element K:0 Regression model polynomial (2nd)
D a b ¢ R N T-value t-test distance
A 2.61478E-04 —4.17847E-02 4.68879 0.8392 13 1.578 i
B 3.28245E-04 —3.16789E-02 4.33614 0.3367 9 1.885
C 1.24137E-03 — 1.06566E-01 5.16774 0.8615 6 4988 b
TOT 2.2883E-04 —3.60168E-02 4.48811 0.6207 30 6.769 b
element As Regression model exponential
D a b ¢ R N T-value t-test distance
A —496153E-02  8.25989E+02 0.7696 1B 6.061 * 89
B —3.42966E-02 4.82133E+ 02 0.5413 9 2.874 13
C —7.16842E-02 3.53729E+02 0.8768 6 5336 ** 50
TOT  —4.16046E-02 4.55564E +02 0.6247 30 6.828 ** 92
element Sh Regression model exponential
D a b c R N T-value t-test distance
A —1.52973E-02 4.93406E +00 0.6039 13 4.095 ** 82
B —4.87525E-02 1.20352E+01 0.5976 9 3228 * 4
C —4.42029E-02 7.83312E+ 00 0.5841 6 2.370 39
TOT  —2.46000E-02 6.93029E + 00 0.4474 30 4.761 ** 65
ratio K:0/(K:0 + Na:0) Regression model polynomial (2nd)
D a b ¢ R N T-value t-test distance
A —2.06004E-05 —9.33051E-05 0.998753 0.6653 13 4.676 » 194
B —7.30176E-05 1.77840E-03 0.979193 0.8568 9 6.472 * 116
C 4.17794E-06 —7.36896E-03 1.017660 0.8702 6 5.179 * 118
TOT 7.84388E-06 —2.60492E-03 1.000540 0.3397 30 3.795 b -

ID : the ID of section. a, b, ¢ : coefficients of regression equaﬁ«\ny;_&lynomial :ax’+bx+c, exponential : ¢ X b. R’ : coefficient of determination.
N_

N : sample count used for the regression analysis. T-value : R

2N 1-R. t-test : significance, * - 0.01, ** - 0.005. distance : the distance

decayed to background level from the vein contact (unit in cm). - : absent.
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Fig. 5. Diagrams for Na:O contents against distance from vein
contact.
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Table 3. Geochemical characteristics and primary dispersion scale of the Mugeug and the Okgye gold mines.

Deposits Mugeug Au mine Okgye Au mine
Wallrocks "'“d'“':.' fo coarse-grained basaltic trachyandesite
iotite granite
Enrichment Si0;, K:0, Rb, Cs, K:0, MnO, Rb, Au, As,
Au, As, Sb Sb, Cu, Pb, Zn, Ag, Cd
Depletion Na:0, Ca0, Sr, Ba Na.0, Sr, Ba
quadratic function Ca0, K:0, MnO, Rb, Cs, Ba K:0, MnO, Rb, Ba

Regression
model exponential function Na:O, Sr, Au, As, Sb Né::?}b??l:l:’ A:f’ CS:’
Si0: 15~66 -
Na:0 49~181 97~155
Ca0 67~119 -
K.0 40~201 -
MnO 22~60 17~51
Rb 40~167 -
Cs 35~159 -
Scale of primary Sr 65~111 51~107
dispersion (cm) Ba 66~172 -
Au 3~138 -
As 38~170 50~89
Sbh 56~343 44~82
Pb - 40~94
K:0/(K:0+Na:0) 39~180 116~1%4
A.I(major) 40~101 -
A.L(trace) 36~175 40~113
Rb/Sr 52~86 56~440
(Sr/Ca0) - 53~127

A.L ; alteration index. - : absent.

QLY 7 ol FAIAE lEd e Qag) ¥
A9 Q41 LS 4] el M9E B A gl
H4 el A AulAE A9E o AoaEe 9ag
W5} $AR9 Aol ARAo] EAA) ek

I
23 AR 27 AUZA SoolMe] YAHEA 4 HlT

Eoke] Aol oA A7)t i BAFEt W
AE AR eAE dotrs] Hd F3 Augite] AT A3}
(3ols-Had, 1994 a, b)e} v]ms] Eotek 75 AuFity =
4 FH WA 234 FERIGOE A AuFite] Bkl
basaltic trachyandesites} A3} ¢]z}27]7} 2} 5 Au
A} A AuAre] FaAled P WARGeA WA
Aol 8 H3tE RAFE dhe i), B, EAk
4 Table 3¢ veh} gich.

5 AuFAte) 7S FFA9de] 2P| ue} HAR
459 KO, Rb, Cs, Au, 4s, Sb 59 @k 2781, NaO,

Ca0, Sr, Ba 59 @3k Zadch A Avdite ASole
Aokl 2ol K;0, MnO, Rb, Au, As, Sh, Cu, Pb, Zn, Ag, Cd
59 #=to) $7131a, Na:Og} Sr gheke 7hAsle, Ba gk
A A A%s Bejir) HARgelA H3lE Hole ¢
2% F FA Aol 2po]E Bol= 14¢ Ca0, MnO, Cs, Cu,
Pb, Zn, Ag, Cdo)c}. Cu, Pb, Zn, Ag, Cd¢} A$ol: <4 Au
B4ke] FH Rt ot WslE BTy o] A Auite
FEFGAFY o5 4R 1Y ¢ gad 72 o
TEA Aol me} TRkl FFHHE Holw YA}
gdeids o 5 Qlok webAd dARe A dis Hole
Hag JAERY 95499 8-S 24T ¢ gl
HA R 9] Y140 FAAL 5 dad e
H7h 2& 9 $4% g2 §, K0, MnO, Rb, Ba= ¢
25t8] F:7bo] defuin, Na:0, Sr, Au, As, Sbe A5
Z7to] dojuir}, WA woke] 9] Na:0, MnO, Sr, As, She] &
A8 53 Augake 22~343 cmo] 37 Auike 17~
155 cm3 55 AuFAbo 48] 2AbE 971 Al 2 YA Ve,
3 AuAto A Aedwl Zo] 80 cmel W& A& Aol T
FAre] FFAAAEL T35 AuFate] 18~40 cmo| XL §4 Au
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HAR A H3h) Fhse Q45 FHA gl o] &
& ¢ oled, & 97 29 o]4 /5# diE KO, NaO,
MnO, Rb, Au, As, Sh, Cu, Pb, Zn, Ag, Cd, Sr, Ba So]d, ¢
2He KO/(K:0+Na:0), vlzkdze] it WA= Rb/Sr,
Sr/Ca0o]t}.

HA R o 4] K.0, MnO, Rb, Bag] #4-2 o] 284, Na:O,
Sr, Au, As, $be] ¥AHE A FEE Fel9 3)AAE o o}
2HA] 270 WA 370 A 9] Al S B4 e 49 $3hd et
dojube WS goRA FFA o] EAsh: YA & 34
g 4 gl

HARtoA)9f f1he] FAhg el daw)e) BAEA]
Ehhe Wole EFA9Y AAZYH H 15mdA Ho
40 cm7bA] chokstA Jehhed], diA R0 A e
2w oA 7bA] pehde,

SA Augitell A gFAcdule] ghabale] o] 43 4 gle ¢
22E BP9} vl A Y3 FA4o] £o]3 KiO, NaO, As,
Sb, Rb, Sr 5]tk Roses (1979)9] A AL w= sfztet
AR 27K o1 4ke] Al 5o SJal A 7] F3}eHA o] Abglo] Lieh iz 2
AEAN RS Ao} sk, T FabelA o] 5 949 B
17} 17~155 cmo| 2, A W Zo) 30~120 cmo] B2 A]
EAH 7H4E 03~2mE s g4 o)} A u kA
Aol 27f o)) Alg7} AHHEZR galel] 43l o] 43t
ek 9an)e] Aol K0/(K:0+Na:0), o)k 20 gt
AR, Rb/Sr 58 Halell o4& 4 9w, o5 ujg 2
AHEA o] Yehs 97} 40~40 cmo) 22 A 243 714
05~5mZ &o] gkl G458 4 9lr)

2 £

and MacLachlan (1992) = Abg 2] Al3} 224 Al19) #je]4x9

. 4
49k9%9] Ko0, MnO, Au, As, Rb, Sb, Cu, Pb, Zn, Ag, Cd
9] Fego] 713k, NaO9} Sr gheke 7hagie,
2. 929 FAMAE 17~155meld), 349929 S0
A7 7 WA e, o2 Aset Sb
o|n, 1 t}3-& MnOs} Pbo] 2, Au, Cu, Zn, Ag, Cd9} E-Ar
A7k A Foh 27 949 E4bE4E Ba, NaO, Sr £02
Lkl
3. odoe] 24l ufe} K:0/(K:0+Na:0), v]ekise] o
& w4, Rb/Sro] 271812, Sr/Ca07} 7Hasi, BALEA o]
viehs M eE 40~440 cmolth
4. WAoha 39 NaO, As, Sh, Sr, Pb, Au, Cu, Zn, Ag, Cd
9§ AFYFE o]43}e], KO, MnO, Rb, Ba 59 &
FE AT E o] 43te FFHGY T RE Y Aol
Fr2A A 5 glom, o) o] fate] FFAedu
HARctelA] dATe A3} BAME Al 4 gl
= Augitel i A7 2o} vl Boke of moky
Aol A Z7)e das Fabpta Wele ek )
A7) e Aok AREY, 4499 Ao ge} FHret
oA gebiss Hole 49 25 o7} A7k
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