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Primary Dispersion Patterns and Widths of Elements in Altered Granitic Wallrock
around the Gold-bearing Quartz Veins at the Mugeug Mine

In Ho Hwang* and Hyo Taek Chon*

ABSTRACT: Geochemical studies on gold-bearing quartz veins and granitic wallrocks from the Mugeug mine were carried
out in order to investigate primary dispersion patterns of elements and to quantify primary dispersion widths of elements
with distance from the gold-bearing quartz veins. The best fitting model of dispersion pattern in altered wallrock around
the gold-bearing quartz veins is an exponential function for Au, As, Sb, Na:0 and Sr, and a quadratic function for CaO,
K:0, MnO, Ba, Rb and Cs. The primary dispersion widths are 15~343 cm in the hanging wall, and 33~173 c¢m in the
footwall, The width of primary dispersion in the hanging wall is twice as thick as that in the footwall mainly due to the
thermal effect and volatile components. The primary dispersion width is increased as the increase of gold-bearing quartz
vein width and contents of As and Sb in gold-bearing quartz veins, but is not related to Au content in gold-bearing quartz

veins.
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Fig. 1. Geological map in the vicinity of the Mugeug gold deposit showing locations of sampled drill holes.
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Table 4. The results of regression analysis for Na:0, K:O, As and Sr.

element (Na:.0) Regression model (exponential)

ID a b [\ R N T-value t-test distance
Hi101 —8.37834E-04 0.058612 0.0293 8 0.426 -3385.9
F101 2.26101E-02 0.120726 0.8020 9 5.325 ** 9.5
H102 4.16429E-02 0.010589 0.7353 8 4.083 * 109.2
F102 6.72433E-02 0.011039 0.8856 6 5.565 ** 67.0
F103 2.79389E-02 0.051248 0.8495 1 7.128 ** 106.3
H104 2.50371E-02 0.010898 0.8426 38 13.884 hid 180.5
F104 9.13451E-02 0.011889 0.6608 8 3419 * 48.5
H105 3.63041E-02 0.012818 0.7704 6 3.664 120.0
F105 3.11615E-02 0.024013 0.7960 12 6.246 ** 119.7

HTOT 2.25697E-02 0.016591 0.7238 60 12.330 bt 181.6
FTOT 2.90349E-02 0.045623 0.6885 46 9.862 ** 1063
TOT 2.17323E-02 0.032141 0.5087 106 10.376 ** 158.2

element (K:0) Regression model (polynomial(2nd))

D a b [ R N T-value t-test distance
H101 —2.41525E-05 0.005345 1.73696 0.1723 8 1.118 3174
F101 —1.22812E-04 0.008324 1.42216 0.4907 9 2.597 101.6
H102 —2.40495E-04 0.021161 132135 0.5892 8 2934 101.2
F102 —3.70743E-04 0.017794 1.51170 0.5538 6 2.228 68.2
F103 —2.86508E-05 —0.004262 1.99720 0.8557 1 7.304 #* 126.5
H104 —2.59997E-05 0.001554 1.74130 0.6708 38 8.565 ** 2014
F104 —2.37H9E-03 0.081216 1.56540 0.8134 8 5.114 ** 40.2
H105 —2.79875E-04 0.026929 1.54882 0.7371 6 3.349 113.5
F105 —1.02080E-04 0.015736 1.10864 0.2236 12 1.697 160.8

HTOT —3.34053E-05 0.002684 1.74438 0.4760 60 7.258 hid 194.8
FTOT 9.57067E-06 —0.006040 1.85717 0.2426 46 3.754 * 215.5
TOT —1.25937E-05 —0.001312 1.79572 0.2462 106 5.829 ** 204.6
element (As) Regression model (exponential)

ID a b c R N T-value t-test distance
H101 —2.79508E-02 48.5726 0.5083 9 2.690 1389
F101 —4.97644E-02 48.7587 0.8778 10 7.582 b 78.1
H102 —7.04869E-02 264.8000 0.7770 9 4.938 ** 79.1
F102 —1.02984E-01 362.4770 0.8503 7 5330 hid 57.2
F103 —2.60529E-02 4.9687 0.6350 12 4171 ** 61.5
H104 —1.57203E-02 14.5419 0.4471 39 5470 ** 1703
Fl104 ~2.00746E-01 1844.2400 0.8987 9 7.880 hid 375
H105 —5.93336E-02 137.7520 0.7878 6 3854 * 83.0
F105 —3.92750E-02 50.4895 0.7543 12 5.541 ** 9.9

HTOT —2.22234E-02 28.4242 0.4806 63 7513 ** 150.6
FTOT —4.65834E-02 52.0511 0.6260 50 8.964 ** 84.8
TOT —2.69853E-02 26.6789 0.4456 110 9.316 »* 121.7
element (Sr) Regression model (exponential)

ID a b c R N T-value t-test distance
H101 1.79041E-03 0.147237 0.0804 8 0.724 1070.0
F101 1.70935E-02 0.154904 0.7774 9 4.945 b 109.1
H102 2.16284E-02 0.117000 0.8337 8 5.485 b 9.2
F102 3.33439E-02 0.113997 0.9469 6 8.449 *>* 65.1
F103 1.48450E-02 0.192791 0.8775 11 8.030 hid 1109

HTOT 1.17094E-02 0.131251 0.2872 16 2375 17134
FTOT 1.64329E-02 0.177263 0.7728 26 9.034 ** 105.3
TOT 1.59267E-02 0.148524 0.5368 42 6.809 ** 119.7

ID; the ID of section. H; hanging wall. F; footwall. a,b and c; coefficients of regression equation. polynomial; ax*+bx+c, exponential; ¢ Xb.
R*; coefficient of determination. N; sample count used for the regression analysis. T-value; R VN-2/ \/ﬁ’. t-test; significance, *—0.01,
*%_(),005. distance; the distance decayed to background level from the vein contact (unit in cm). —; absent.
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Table 2. Geochemical characteristics and primary dispersion
scale(unit in cm) at the Mugeug mine.

Wallrocks medium- to coarse-grained biotite granite
Enrichment Si0, K:O, Rb, Cs, Au, As, Sb
Depletion Na;0, CaO0, Sr, Ba

Ca0, K0, MnO, Rb, Cs, Ba
Na:0, Sr, Au, As, Sb

Regression quadratic function
model exponential function

hanging wall footwall
SiO: 15 57~66
Au 7 33~138
As 79~170 38~100
Cs 75~159 35~92
Rb 89~167 40~124
K:0 201 40~127
Scale of Sb 143~343 56~173
primary MnO 22~35 37~60
dispersion Na.0 109~181 49~120
Ca0 67~119 81
Ba 66~172
Sr 99 65~111
K:0/(K.0+Na:0) 92~180 39~132
Al(major) 89~101 40~99
Al(trace) 87~175 36~93
Rb/Sr 84 52~86

Al; alteration index. —; absent
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R & =
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o] gt WA S 40~101 cmo) 2, vjEEd 4l gt WA
2% 36~175 cmo] v, Rb/Sr& 52~86 cm® Rb/Sr, F4#4
ool gl ARG v]Fd sl HE WA AR
Fog BAEX] WA Jehdd.

Asiol|ef 2

22zl Absjubel o] FAEAY B Si0e 4
uboll 4] 15cm, 3hake] A 57~66 cmo] ™, Na.O& Ahubol 4 109
~181 cm, 8habo] A 49~120 cmo) 1, CaO% AHibel 4 67~119
cm, 3habel) 4} 81 cmoth, KO Ahabel 4} 201 cm, 3hikell 4] 40
~127 cmolw, MnOE Ahkol A 22~35 cm, &bl 4] 37~60
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cmoloh. v 49 ASol= Aus At A] 71cem, dhao]A]
33~138 cmo] =, As Ahubel| 4] 79~170 cm, 8ol 4 38~ 100
cmo|t}, Cs Abh 4] 75~159 cm, 3h4bel 4] 35~92 cmeo],
Rb Aubel 4] 89~167 cm, 3ikel4] 40~124 cmo) 1, She
Abbol) 4] 143~343 cm, Ehubo|A] 56~173 cmo]w, Sro Abu
oA 99cm, shukol4 65~111cme|ch. Ham|e] 5o
b M9l AL LA 5o H9ol Aol A 92~180 em,
&kl A 39~132 cmol 2, FAE-ho) B WA SE At
o 4 89~101 cm, s}abol| A 40~99 cmo]n, A B 4o it
WA SE A4 87~175cm, kol A 36~93 cmo] o,
Rb/Sr-& Abo] 4] 84 cm, 8ikol| 4] 52~86 cmolt}. 94 gHepe]
A elsh danle] FAEAe] vehbes HeE ARz
Apabel| A spuboll wla) oF 20 AT WA vehdc) o] F33
(] AR e] F2 A3 AR o dojurE du)
ALY ol5Ael B Az 4%

>

TR A A ELe 101 S 40 cmo] v, 102 <
7} 103 2 30 cmo] L, 104 -2 80 cmold, 105 L
g I Aol
glow, ke Afele FFHYYE] I35 gy o
agee BAbEsish Aan e RAEA e vehke W97t Y
ojAlck. 47l o] gaAedHel EAs
Au (ppb), As (ppm), Sb (ppm)¢] 2 77 101 &
150, 150191, 102 kel 264, 4200, 6201, 103 e
37, 12019, 104 g 730, 11000, 710)c}, 28) 3, g4
A5 FadduFd FFe zHsd % (ppm)X
(cm) 2.2 71583} (weighted contents, ppm-cm)& 78] 54,
&N ol e Ay, As, Sb] 7HEEE 742H 101 S 14,
6000, 60°] 7, 102 wHal-& 7.92, 126000, 186°] 3, 103 & 99,
1110, 36¢], 104 ==& 584, 880000, 56800]c}. &F4{d=
T Audst BAslE Aol EAEA o, dA
G5 Assh Shtge] £E4F AR} Yol &
AR A A7) e F o B EAo] Fysojo}

ek

10

HAlolY € Tksd

T A etk alel & A EAL W7} o o]
FTh 27 $4o] Lo]@ Si0,, K, Na, CO, S, H:0, Ag, As,
Sh, Hg 59 #A1914% F2 AH819ov (Boyle, 1979), 3
2ol 471718 w2 Aush BANLE FAG $HE
ehato] o] 4313 9lck wehd gFA g 2 Zotd 4 ghefo]

Ho

Hatshe A48 FHL oS i $3h Faoks &
AP S S EEA Gkl 43 4 gir) B ol T A3}
4 Gatd o] 48 £ gl daE K0, Na0, CaO, MnO,
Rb, Cs, Au, As, Sb, Ba, Sr 5ot} f12u]9] A$elle K0/
(KO+Na:0), 744 2 vzl 2o o3k 424, Rb/Sro]ch.

HA g okol| 219 EAEE = K0, MnO, Rb, Bat o]x}aH4,
NaQ, Sr, Au, As, She 25849 F74o] dojudet. wabA
V) WA 38 A= s EAstE day ¥3ht it
dojuhe W3S o g FFA o] EAshe 9AE 34
ek
|2 obol| 4]9] ae] FAbESle} Qam)e) EAEA ] 1
ehes M9 FF9 AAZRE H2 15emolA 3 A
3em7b7| vhofatA viehzl, dAl Aoz Ao E 9] ou)
o|47hA] b},

ole] A%z £ of TRl H FFHduY gl
o]4%  ole dase BAPEIE vl Ya F4o) folgt
K:0, Na:0, As, Sb, Rb, Sr S¢}c}. Rose 5(1979)¢] & #
w2 gApAlef 27 o] 4e] A5 of o e A x]F5}3HA o] Abgho]
HelE % A8 4H 1AE Aol shad), o5 iy ¥4
W97} 38~343 cme] T, FF4{ W Eo] 20cm~100 cmo] 2.2
AEAH 7HAE 05~4mz &n Aol WA wote
ol Aol Aok 27) o]Ate] AlgI} A FFA o
A8 AAE Fotshzd] o] 48 = ok Y] Afle
K:0/(K:0+Na:0), 4% % mleF el gt d2 25 Rb/Sr
T PAel 048 & Qled, o] 5wl BAEAo] Yehhe
97k 36~180 cme] B2 Alg A 7474& 05~25mE 8}
FaAcdme] At A gobs g YUl S48 ¢

stk

Em‘i‘-m
o
Fﬁnﬁ‘—b

L
E)

2 E

L #5344 WA ek Ay, As, Sb, Na:O, Sr 59 gake
A g5 o] 4319, Ca0, K:0, MnO, Ba, Rb, Cs £9) gake
ojAFTE o gate] FFAYAZREHY Ay AF P4
2A AR 4 glon, o]F o] 43te] g o Fad WAl
Zotol A g dA HAME Aaske 5 Qi

2. 949 FAE 15~343cme g Yo e} ek
vehdet.

3. 24uka} sjubel )9 FAM Y= A2 Ababol A9} HAb
17 kol A o] Ak 9ol vla] o 20 A WA vehhed),
ol WAl 2 o3 il o8 dohjmz oAzt
o] ol 5Alel Haig Astz A g

4 Tl Fo mE BAbESE A dadA 34

%o] 252 WA ehdch $34%9E Assh Shitads)
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5. Skl 4} A Bk ehao2 B3 S QAXF Fof
Aol A8 9% sheks fd AURhLE sPE uj
A3 714 K0, Na:O, As, Sb, Rb, Sr 59 J4& o4&
Ao 05~4meld, KO/(K0+Na0), THE ¥
Zeol| djgh WA Rb/Sr 59 48|S0l 48
~2.5mo]t}.
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