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Design and Development of a Granite Information System Prototype

Jaehong Hwang'*, Kwanghoon Chi', Won Seok Cheong”, Yongkuk Hong’ and Keun Ho Ryu*

{Geoscience Inforamtion Center, Korea Institute of Geoscience and Mineral Resources

’Department of Earth Environment Science, Chungbuk National University
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The purpose of this research is to develop a Geological Information System(GIS) in order to store, manage and
display geochemical data observed from references of recently domestic granite. There is still no use in geochemi-
cal and mineralogical information such as REE(rare earth element), trace elements, mode data(modals or mineral
composition) and major elements. Therefore, we need to construct the standardized database system for the analyti-
cal data of granites through the verification of its data in South Korea. To construct the information system for
geochemical and mineralogical information of granites in South Korea. Firstly, we collected the existing research
data related digital map data. Secondly, we extract granite polygons to digital geological map and convert the poly-
gon to points in South Korea. Thirdly, we considered both database schema and symbols of REE elements, trace
elements, modal data and major mineral. Fourthly, we carried out all sorts of process to build granite database for
GIS statistic analysis and visualization.

Key words : GIS(Geographic Information System), Representation, Database, Granite, Analytical information

o] el EXe oA WAE U] s AvelM 2 et B4 A8E AR, B, =AE F e
AR BA) 28 (GIS; Geological Information System)S 7@l Zlolth, ofdl o) s7ket BA gt ¥323 §
| @i shte] ZE2H HEE YA ¥7] Wi ol ol&sted EfA4o] Wo] HolRls AAoth wEtA
FH $HE 5 2298 volHuo)=(database)s &SI 0]E A ATAA AFE Fart vk ol 4
T 4 A 309 dxF S gdedel tiR ok B4 ARE S AEE 2871 o uek AEE 94
9 A3z AE0)15)e EE3 B9 o, BE3E o8 EHAR ISl AAFeRA 2 B84 =
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9| o] §3p7] HsliMe F7HER] REo] Soj7it, u}
A o]Hg o7 FEH o] daskEel B4 A
BE2 tojelnlo]2(database)s} Sl o3 A4atm
sledg HejslA o]&stA & Hae] gith olgdt
dolgHo]A F&o] g UallME FEHI gitk
(BGS, 2007). ol&|& dloJefHo]2e AFEY] W=z
A& ke A B 2 AIEQ BFo) rHssit
Al 8 E opgigloliM e o4 £4 FHE o
g HRF AE AMEAE Ad A Q5 JEYS
8 Mulzs) o3 vk =9 B, $ES %
&Y BE 712 A A 95 A @Z2AK(British
Geological Survey; BGS)2] 34 Azt Z2AE9) 3}
vol FE BAle} AAsl] 196030 FHkEE 53
3ld @3 QIEKBGS, 2005). o|AL #fHAge] 1
9 712 (Water Framework Directive)?} Part ilag}
2 BARSYe B Qo). FIAFARAIEE
$A HHY FRAEE A FH 7HoHE o4
BIFAL o] E B3iA sl 4 AR E HEu|d
o] A5E Aient. dolejHo] 2] o] &E ARE
& ) km?eit}h H4 HAE, &, EGS £18 Zoly
2003d7K4] G799 0% AMEY 3 AITHBGS,
2006). P51 - ZAA(United States Geological Survey;
USGS)YllA 4=313= NGMDB(National Geologic Map
Database) Z2HE= A1E2|SgR, gAY,
AR, AR, ArslEY R E itehs AR
of gt ;A A== FEAT, 3 JRA|AHL
2 oJ2E olfale] EA 9 238 & e E 2006
= A ¥¥(prototype) Al=Hoz M Fo 9t
o] A]2¥le NGMDBe| A% 7}t -1(Catalog)e] 7
A HolA & MarA AN L= i L A4 A=
9 gadlels T8 $}5E YthDavid ¢ dl., 2004).
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= $HEHoR Fas ol&F & Ue AESL I
EMAE S AuARARlEE FEEHY A G A
Folt}. A7k =l 3t Aol BS5E Ot
g AEE AR - B - ST § e Y B
Alzglo] i}, gt A3jet SMxIEE BESEA] &
2 AR@EFE)E Q7] w2 E84e] mie- g
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Fig. 2. The converting process from granite polygon to granite point using 1:250,000 digital geological map in South Korea.

(a) The selection of all granites from the geological map, (b) the extraction of all granites, (c) the extraction of target granite
polygons and (d) the conversion from target granite polygons to points geometry.

A7sta A2l ¢ e oy FAA By ol
2} AE, Hol&, 2= 2 XEZ HYF Sal] 1
ATE AT F UsFE Mode 35T Aol &
gk o] FZHolEE 7129 1257 X RNAw} F
Hd £ J=F AHuolEE 1:25% HolHE F&3)
o HEHoZ Y B4 AE digh oelkdt 1

Table 1. Point symbols for analytical values of granites.
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FARANAEE o]&sle 3Pletel sigdhe AAAE ule] s7det W) E2)(polygon)eS Aegik(Fig.
(feature)e F7F o) (spatial query)® Esto] $Eyet 22). Aeldl Bt AES ALg UnR] E22g AA

ale] sbeke FEATHFig. 2b). 22 7 A=el

2 e AxE EMSFI] Y wFe| ST
EAzE 20 WP 7 o2 H9E Yo
3k (Polygon to point)’ 71‘5 g o83t Hog WHE

0}04 FAHCKFg. 2d).

) A AEe EE(mode) HlolH, FE-H2(major
W ‘o element), U|FY2(trace element), 3 EF-YA(REE;
e Rare Earth Element)s o= Table 13} 2] &

22 4 3sle] A=

olgA AZd A A¥(point symbo} Fig. 29
(@] F7elelEl A 7)8Hpoint geometry)e} 1:1 T
2 AN FZHH oz g3 o Flg 32 w4
2o AES e Arislel ul&3dt Aeojrt,

3.2. sizelof ofEt F2 Hole 220/ Y Hel

Aol o183 33 Fe Hole ael BE
Yole, FHEAL, AL, JeFUzel B
& Table 3% R 409 T8 dele) 2k FolA

Fig. 3. Representation of trace element symbols in South RE dlolHE 2V AR, 4% 94 T‘:‘ 297H 3,
Korea. mEIAE 277 AR 283 FES d4E 15 AR

The analvtical data of
granite in South Korea
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Mode data Geochemical data
f 3 +
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Plagioclase maijor element trace element earth element
Biotite f T T
Opagues .
Hornblende ?:82 La
Orthoclase AI2C§ Ni Cr ce
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K-feldspar MnOS Zr Nb sm
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Muscovite Cao Th Sc Gd
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Chlorite K E) BA CO LU
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Allanite ZCO SN Ta Tm
Amphibole Clz AS U Hf
Sericite F
Calcite

Fig. 4. The principal input data set for granites.
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Table 2. Database schema of source data.

| FID | Shape | RF_ABBR 1 RF Name 7_GRANITE |
Table 3. Database schema of mode data.

| NUM [ Z_GRANITE CODE | DESC |  REF |
[ MA | SNUM | QUARTZ [PLAGIOCLASE | BIOTITE | OPAQUES | HORNBLENDE |
[ ORTHOCLASE | MICROCLINE [ K-FELDSPAR MUSCOVITE | ZIRCON | CHLORITE |
[ APATITE | SPHEN |  EPIDOTE GARNET | FLUORITE | ALLANITE |
[ AMPHIBOLE [ SERICITE [ CALCITE ]
Table 4. Database schema of major elements.

[ NUM |  ZGRANITE [ DESC | MA | SNUM | REF | sio2 [ Tio2 |
| AL203 [ FE203 [ MNO | MGO | cA0 | NA20O [ K20 |
| FEO | P205 | LOI l H20(+) | mo¢ [ coz | CL [ F

A, VY4, JEFULY] F8 HEE FEF A
o]t}

Zc dolHe ¢49] HA| FE 24, E3] Aol
v 5o BEegE g@d. SRR B4 A
(S), ¢FRE(AD, H(Fe), vIMlEMg), Z4(Ca),
EH©Na), ZFK), F7HMn), A(P), EIEHTH 104
YAE JEE Feo] T4 NEswteE Uehdth
ol F7HHow ¥4 A wepd FA9 AE
H0, COy, Cl, Byt EARA A9 43Ok
Loss On Ignition)e] E¢]7ic},

vEdeT YAolU FE &9 vFom Bof e
HAEAN A dagiuw vt Azhe] g FeR
AL =8 v FTULE AT o v RE 945
ugch, A7 e F94¢) S EFAE 1S A9

EE 94F vEAaE Rk BEsE Vv
1,000,000(ppm) ©]t}.

I ERULT 718300 TS &3 g
T 57004 717kA19 157) YAE ojulgit). o)AE]
AR vFdast rRPIZ ppm E9E o83t

¢ Lo

3.3, et e T2 £4F=o| DB 27|0}
T4

FZ9 doly 52 JEsEl] Bre H9s)

Ak @AY 73eke] EE dHolEd e YE

tlo]e] ofel¥l(itemyE-E Table 29} 7o) 3+ 2)E=}

(FID; Feture Identifier), 37+ 718HShape), &AFeko]

(RF_ABBR), ¥4 (RF_Name) ¥ Agd 37)elw

(Z_ GRANITE)o.Z 7} z|5}8t ¥QEET BT dlolE
9] FFHlelE] 8471 Fc(Table 2).

R Hole] g 24 ololgle 49 (QUARTZ),
AP (PLAGIOCLASE), S-¢ = (BIOTITE), B533E
(OPAQUES), 7}+d4(HORNBLENDE), “g74(ORT-
HOCLASE), ©]A}g-A(MICROCLINE), Z&44 K-
FELDSPAR), %} £ %2 MUSCOVITE), ] Z(ZIRCON),
=14 (CHLORITE), 2134 (APATITE), 434{(SPHEN),
=H4(EPIDOTE), 454 (GARNET), 4 (FLUORITE),
ZE A (ALLANITE), zHd41(AMPHIBOLE), 2 &%
(SERICITE), %84 (CALCITE) .2 & 207H2 A9
S tha3t o] 2AFES] E3 Uig dloly &
71uke BejstaL ool wel R HolEg AR 7}
A8} cH(Table 3).

FAEH0 g olede o|kstA(SI0y), Akt
EJRH(TIOy), EFVIVHALO,), ASHE(FEOy), 7Rt
°|EMNO), Astel1ulEMGO), Az (CAO), 4t
SREEFWNNA20), 21sHHE(K0), 221813 (FEQ), &
FUHPL05), EMH0(+), H;00) SHZFL.O0D, &
A(CL), Z2E2PZE F 171E A3z &3 2
o] F3EAae et vloE 27|ntE AEla 4
A4 Holgg Az Zgsisich(Table 4).

u) gkl thet ololsl e YA ND, ZE(CR), °lE
(), 5V, A2FZFCR), YLENB), F9F
(RB), 2E2%(SR), EF(TH), 27H5(SC), 7 (CL),
olA(@N), vHE(BA), ILE(CO), HFFLD, ZFGA),
F(PB), ¥]2=FE (B, <HEE(SB), E2]E4MO), 2
(LA), AE(CE), WIE&(BE), AI#&(CS), 4 (SN), ger
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Table 5. Database schema of trace element.

| NUM [ ZGRANITE | DESC [ MA [ SNnuM ] REF |
[ M JCR Y[ V] 2ZR [NB][RB [ SR [TH|[SC] CU | ZN | BA [ CO |
L LI ] GA [PB[BI | SB [MO] LA [ CE [BE ]| CS | SN [TA [AS | U |
Table 6. Database schema of rare earth element.

[ NUOM T Z_GRANITE | DESC | MA [  SNUM ] REF |
[ LA T CE | ND SM | EU [ GO | YB | TU [ PR | DY [ HO | ER

[ TB | ™ [ HF |

(Ta), ¥12(AS), S2HE(U)eE ¥ 2802 Aofsia o
=7 Zo| vl et doly 27|wE Aelsia
FAAEAA Hol8S dadz ZAAIATHTble 5).
SERELY g ol FELA), AFCE),
Yl 2 HEWND), AHHEESM), F+EFED), 7w
(GD), °JEHIZE(YB), FEHELU), Zehd 2 E(PR),
Y 22X 2 (DY), E5(HO), HZH(ER), HIZH(TB), &
F(TM), EF2E2382HNE & 15712 35tz
33 7o} SEFYL thel doly 27)ulE A
S}l FARAA HolBS A2 A3 TH(Table 6).
Table 29] viel] 27|rfe} BE djo[E], FHE4,
FdA B B ERYLY HolE &F|nlE Holk &
A4Kthe operation of table joinyS E38led z}z}
Hoj&=2 ThEQlth ZR1FAE R F HolE 9l
97327 (foreign key)?! Z GRANITE 3&&2
o] Hlo|& &3 AARE 433y HsiA AAH%UTh
o|FA AdH HolE &7k Fule] skl X
518 24 =750 TE Y B4 belEE ¢

#H&ttHKoh e al., 1996; Kim ¢t al, 2000; Kim

Ql
9

e al., 1984; Kim et al, 1990; Kim & o, 1992; Kim e
al., 2005; Kim e al, 1986, 1989, 1993, 1996, 1994;
Kim ¢ al, 199; Kim & al., 197; Kim o dl., 19%,
1992, 1995; Kim ¢t al., 1996; Kim ef al, 1998; Min e
al., 1996; Moon 1992; Park e al, 1997, 2001; Yun &
al., 1986a, 1986b, 1991, 1993, 1994, 1995, 1990, 1999,
2002, 2004; Lee et al, 1987, 1990; Lee & al., 1992,
1994; Lee o al, 1992; Lee o al, 1991; Lee e dl,
2002; Lee ¢ al, 1990, 2003; Lee, 1994; Yun ¢ dl,
1990; Lee e al, 2000; Lee, 1995; Lee o dal, 1996;
Lee ¢ al., 1995; Lee e al, 1994; Lee et al., 2004; Lee
a al., 1992; Wee e al, 2005; Lee a dl., 1992; Cho,
2000; Youn & al., 1995; Sagong et al., 1997, 1988; Suh
et al., 1986; Shin e al, 1994, 1998; Chang ¢ al., 1990,
1991; Jwa, 1990, 2000; Kwon, 1995; Cho et al., 1992;
Cheong e al, 1998; Choi e dl., 1994; Choe et dl,
1998; Cheong et al., 1996; Chin ¢ al., 1995; Chang e
al., 1991; Hong, 1983, 1984, 1985, 1989, 1986, 1984).

0 DOKBACD 1B 192000 2500 s

0 ROUGASD 1B00 192000 255000

(a) (b)

(© (d)

Fig. 5. The map representation for analytical data of granites in South Korea. (a) mode data, (b) major elements, (c) rare

earth elements and (d) trace elements.
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Fig. 7. The distribution map of mode data for granites using bar charts.
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Fig. 10. The distribution map of rare earth elements for granites using pie charts.

o|EF, vhtE, A=FE, ULH, FHF, AEER, E
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A, 4, g Vet A9 slo] (EZ w¥s}
ol 7} A ¥} skt & 98 $ehet 3
Aelolr] Exshs viERdA &, 2 nkge] g9 ¥
S Aoz Ve, S 2 1.28ole] 9ol &
v ERbe] A Aoz Yehdth(Fig. 9).

424, IEF 94 14

St 57kl Ulsh SlERAAY BEEN, Al
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