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Gravity Survey over the Bupyeong Silver Deposits

Byung-Doo Kwon* and Heui-Soon Lee*

ABSTRACT : Gravity study was carried out to investigate the structure and total mass of the Bupyeong silver
deposits closely related to formation of the Bupyeong caldera. Survey region covers 3.3X6.6kdf over silver
deposits and is comprised of 334 gravity measurement stations. An apparent regional gravity trend parallel to
the west coast line is mainly attributed to isostasy. A least square isostasy model was used for the regional
correction. A Fortan subroutine was coded to calculate 3-dimensional subsurface model. The caiculated gravity
values from the 3-dimensional model of the caldera with silver deposits agree with observed anomalies relative-
ly well. Gravity anomaly due to Bupyeong silver deposits reaches to +3.5 mgal from the background value and
anomaly due to the caldera reaches to —4 mgal. But the maximum negative anomaly of the caldera would be
much greater at its center. The total mass of silver deposits calculated from the subsurface model is 4.19%10°
tons. Although the economic part of silver deposits depends on the grade of orebody, we expect that there are
still large amount of silver reserves in Bupyeong area.

N B

g
o
ox
L)
ol
e
fo
lo
ox
iz
e
4
E=
iy
2
o

32 2 A731e A7S(eey, AH4, 1968; 474,
1970; AEd, 1972; 7449, 1982; M54, 1985)9] 2] 3le]
A geg P43 2HY FAE /e Aew
geiAd doh F, &2 Febl-wdvixd ZA 44
7 o 10kme Zujel Ao shrgAUdFe #9) 7
ot woto g st 32 N5 W~ N I5E 339 o
W2 7ok st SRk RAgE AR
GAAEo g Azdch Zu AURE uY B

B dele B8 233 359 7] HrldEEAS
goz ¥ WY, ¥4 LY FUBY Y5

ST R )

o M
B ore 8 o

fa

* Agusta x| Tatatag-st (Dept. of Earth Science,
Seoul National University, Seoul 151-742, Korea)

A4S mgog@d .ol . &
Egh

B g u@ 712 97 F2 A¥ 2 Ay N3
ZAL, 71 AFAg % 24} 5oz sy,
Bz dao mE ZEHo g 5309 SP 2 As)u|A
FH 58 ASH A7 EYSY 2AATFE B1E b}
gt & dFdAE ARFEYAE ANFozH BY
2R3 FEE v|E3 FH AQ9 AAgH EQS
ZAKREH 2 BFe] Qi)

P BgFol ¥

XEHL

H NG9 A AzBEol A WALFL FA
o g2 dddth o A4 WAGFE IR
(1978)°] 771 @wigt B}AZ Jstz glow, FA4Y 3
AYRE A H4AR, BY 2LLR, PR, A3
A RS GAF2 Ho Yok 3 JULGRE Gre
FEFEY 42 gz 7459 Yk

SR} FHY AP AHED 29 A7 e 10



2N i
BUPYEONG

4/

Fig. 1. Geologic map of the Bupyeong district(after
Suh,1985) showing location of survey area with gravity
stations. Triangle mark indicates the reference point
used for leveling and gravity measurements.
1. Gyeonggi gneiss complex ;2. Yaksan welded tuffs ;
3. Kyeyangsan welded tuffs ; 4. Medium-grained
biotite granite ; 5. Porphyritic biotite granite ;
6. Hornblende-biotite granite ; 7. Pink feldspar granite
; 8. Leucocratic granite ; 9. Feldspar porphyry;
10. Intrusive rhyolite ; 11. Alluvium (KM : Kyeyang
mt., CM : Cheolma mt., YM: Yak mt., GM : Geoma
mt., SM: Sorae mt., WM : Wonmi mt., BPS:
Bupyeong st., BCS : Bucheon st., JAS : Juan st., YS:
Yellow sea).
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Table 1. Densities of rocks distributed in survey area,

Density
(gem?) mean range
Rock type ™
Tuff 2.63 2.56 ~2.85
Metamorphic rock 2.77 2.57 ~2.97
Ag containing rocks 2.96 2.65 ~ 3.62
Granite 2.69 - 2.59 ~2.85




239 ey Aol FEYA 65

Fig. 2. Bouguer anomaly map. Contour interval is 0.5
mgal. Triangle mark indicates the reference point.
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Fig. 3. Residual Bouguer anomaly map. Contour in-
terval is 0.5 mgal.



66 AYF » o]F &

a3 (local gravity effect)7t g3t A vepdeh. £ A4
o) Yehte B9 FFEE F2 X453 (lsostasy)ol
7108 Aoz oy A FAY Wl 7Ade F
dade B a7dA ZFA0e fAstun sie 2o
TEY ST A FRsez o)HF B FHEH
& AAs Ao} 3t}

Fig. 29] 297 o) 3% 3A /M4 259 a7}
FatodA vehd Aolgt & 4 deH, A4YF 9@
B9 FHolda Ad 2o I ol a2
Y 2% FA I FHaHs el

HPA(1986)0] I3t 2 A7AY duoly A zHF
o dsted Arle B9 FHaAE sehde] U wa
22 % 0.3 mga/kmd] FOE Y 2oz #4542 Fojx)
© A2 vepdth Fig 29 294 oldndME Qe
BFoE o 0.6 mgal/im®} #Y FHadr vepda ¢
o0, 712719 o] ti Folg YehlE AL X gAn
U Aoz HQl,

B9 $HAAE AAY Fig 39 @ o4 2y
et 2Bge] A% FHaAY 2 4 qlon, ge B3
& T AFEY ol gL AF B AL WUy oA
U 7z g3 Aoz FegAEoR AFY 5 o =
ol gzl dehhs 29 234 795 Fo)ge
+3.5 mgal Fxolx Zdeld] & FHo 4 —4 mgal
Aok

Zapmao) A
¥4 2R TRE AYHoR 238 skl 23
Y AW (Grant and West, 1965)¢ o183tk 2,

AL M7 x5 e XA X7ARjo 1 yZ)
ME —YA Y7t o, 23443 Me

27GM = [+Re (X, Y) (1

1= [ a8 (x ydxdy

o 4 B340 ol Re(X, Y) Jelgolny,
B39 F4ol WA 23] YN sigka s

Re(X, Y)=22GM—4GM tan~! {XY/(z (x* + y2)12)}
(2)

7k |3, 7= M9} $47A P/t €tk 4(2)7 (1)
o B

4GM={tan (XY /ZR)} 1 (3)
R:(X2+Y2)1/2

°of At WA 4(3)02RE 2AAFL AN 94
M M9 34 2ol(2)8 493 FHstodol ). 2y
SAGANN Wi g FA3ko] AN 128 Aze &
d, 7 Aol 7=0.65W,,, 333) 71 EL 05 Wy,
7t HE2 QI T gkel $RE 06W, 2 Hay
o H3)ezRE P 2y 2P x9dF Me o
6.7X10° tons7} vp2-th. Fe] A% zuAae) By
7 2] duate) v &, (B /(P4 Ux
—Ede U)o e 38 Aow R gu) 1 gre 1,
05X10%tonse|o}. Z12)1} Fig. 3¢) F8o)wo)y b
20 A3 ‘+ 5 Yol motel kel 2} y)
ol Qe shdete) Yo 9% w2 49 gtud 24
FEHo] et Aelth &, 4x 23%e Y4 7@
#20 2 Rol9 L05X10tone AR FAo] 744 2 9
T dggtel 2 Rojnh

SR EXlo| SAFH| MM XISTE siA

Fig 39] oldmoq £3ge] o8 FHo| 42 A9 9
el 7Phe Bgoe vehu, wely 349 Al
FHZ 7IE3d ta oY 722 JRE Aoz NG
F .

=4S Este By Asrze A48 o5
o & ATANE 349 T2 FHaH ANE 99 7
FH Z2a3e A4sd Agadc. Talwani et
d(1960) 324 Tz 93 FHENE YAe PEYS
ol83te] Fah= W e A Fig 494 93 A8
S gl o4 BAE A4 ol zolAe o)y B
A dwe 2AHog gA¥es Yyud 4 9gln, 1
HA4E 242t A~H7AR) B3t of W W ABCDEFGH
o g% A PN9 FHaY Age

Ag:VI dz (4)

7} 813 oY) V& @9 AT @ ABCDEFGH o4

ey



RS X LERLLY 67

Y-axis

P(0,0,0)

—> X-axis__

G H A

Cd

B(Xi.Yi.Z1)

Contour at depth Zt

Fig. 4. Geometrical elements involved in the com-
putation of the gravity anomaly caused by a three
dimensional body (after Talwani et al., 1960).
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Fig. 6. Simplified caldera model for gravity calcula-
tion(a), and proposed resurgent caldera model(b). De-
nsities in g/cmd.
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Fig. 6. Bouguer anomaly calculated from the model
of Fig. 5(a). Contour interval is 0.5 mgal.
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