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A Geochemical Study on Ulsan Granite in Relation to Iron Ore
Deposits in the Gyeongsang Basin.

Jae Yeong Lee*, Sang Wook Kim* and Young Ki Kim*

ABSTRACT: Ulsan granite is plotted mainly in the region of syeno-granite of the Streckeisen diagram, which
consists with those of iron related granites in the area of Kimhae-Mulgum, while Chindong granites and
Yucheon-Eonyang granites are plotied in the regions of granodiorite-diorite and monzo-granite,respectively.

These granites show a differentiation trend of calc-alkaline magma, and their magmatic evolution from
intermediate to acidic rocks is consistant with the general crystallization path of the Cretaceous granitic rocks
in the Gyeongsang basin. The difference index (D.L) is 70~90 for Ulsan granite, which lies between 35~80
of Chindong granites and 85~95 of Yucheon-Eonyang granites.

These granites are distinguishable from each other by variation patterns of chemical elements. For instance,
there is clear difference in content of some major and trace elements between Ulsan granite and Cu-related
Chindong granites: Ulsan granite has high content of K (2.68%) and Ba (636 ppm), and low content of Ca
(1.07%), Mg (0.50%) and Sr (185 ppm), whereas Chindong granites has less content of K (1.62%) and Ba
(382 ppm), and higher content of Ca (3.75%), Mg (1.42%) and Sr (405 ppm). However, the content of Ulsan
granite overlaps partly those of Yucheon-Eonyang granites, which are apparently dividable from Chindong

granites.

There is an usual trend that Cu content is high in Chindong granites of Cu province and Zn content
is higher in Yucheon-Eonyang granites of Pb-Zn province.

But it is unusual that Cu and Zn are higher in Ulsan granite (34 ppm, 74 ppm) than in Chindong granites
(15 ppm, 22 ppm) and Yucheon-Eonyang granites (14 ppm, 43 ppm). This may be due to the reason that Ulsan
granite is productive and Cu-Zn minerals are associated with iron ores. Productive Chindong granites in
Haman-Gunbug area and Yuchon-Eonyang granites near ore deposits have higher content of Cu and Zn

than Ulsang granite.

Therefore, it is expected that chemical variation patterns of granites are applicable to distinguish mineral
commodity of ore deposits (iron, copper, or lead-zinc) related with the granites in the Gyeongsasng basin.
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1:Alluvium, 2:Ulsan ore deposit, 3:Cretacecus granitic rocks, 4:Serpentinite, 5:Volcanic rocks, 6:Ulsan formation,
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Fig. 1. Map showing geology and sampling points near Ulsan iron mine.
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Fig. 3. Variation of normative composition in relation
to types of ore deposits. Symbols are the same as Fig. 2.
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Table 1. Content of major and trace elements in granitic rocks. ( )=average, unit="%(major), ppm(trace)
Ulsan® Yucheon-Eonyang Chindong Provinces®
‘ Cu Pb-Zn
K 2.07~3.40 2.57~4.86 0.79~4.13 1.43~4.31 2.90~4.7
(2.68) (3.58) (1.62) (2.59) (3.59)
Na 241~2.90 2.07~3.69 1.90~2.99 2.09~2.98 242~3.60
(2.65) (3.06) (2.53) (2.40) 297
Ca 0.26~2.02 0.34~2.57 0.69~5.49 1.63~5.49 0.33~2.55
1.07) 0.79) (3.75) (2.93) (1.03)
Mg 0.24~0.81 0.15~1.07 0.11~2.93 - -
(0.50) 0.24) (1.42)
Sr 70~341 81~415 145~465 50~465 95~320
(185) 132) (405) (294) (185)
Ba 526~728 448~ 1405 180~702 - -
(636) (735) (382)
Cu 23~44 5~40 4~40 5~50 5~40
(34) (14) (15) 17) 13)
Zn 55~122 21~90 20~50 20~110 23~86
74) @n 22) @n 5)

D data from Kim (1987),  data from Lee (1989).

Table 2. Formular of the approximate distribution lines of each oxide. unit of oxide=%
Oxides Ulsan® Yucheon-Eonyang® Chindong®
KO0 10.7X1072XD.L.— 5.2 104X1072XD.L— 5.1 6.9X1072XD.I.— 2.5
NaO —5.0X1072XD.L+ 8.7 -14.3X1072XD.L.+17.1 —0.6X1072XD.L+ 4.3
Ca0 —16.3X1072XD.L.+15.2 —14.0X10"2XD.L.+13.8 —13.2X1072XD.L+13.6
TiO, —18.2X1072XD.L.+ 2.0 —25X1072XD.I+ 26 -1.6X1072XD.I.+ 1.6
AlL,O3 —16.2X1072XD.I.+29.5 —10.4X1072XD.L.+23.4 —8.6X1072XD.L.+21.9
Fe,05 —4.3X1072XD.L+ 5.9 -9.9X1072XD.I+ 9.6 —2.1X10"2XD.IL+ 29
FeO —11.3X10"2XD.L+10.5 =12.0X1072XD.I.+12.0 —15.7X1072XD.L+13.9
MnO —0.2X1072XD.I.+ 0.2 —0.3X1072XD.L+ 0.3 -0.2X1072XD.L.+ 0.2
MgO =53X1072XD.I+ 5.3 —6.1X1072XD.IL+ 5.9 —82X1072XD.L+ 74
P,0s —1.2X1072XD.L+ 1.2 -1.0X1072XD.L+ 0.9 —04X1072XD.I+ 04

(1): Ulsan granite, (2): Yucheon and Eonyang granites, and (3): Chindong granite. Numbers of the granitic rocks
are shown on the distribution lines in Fig. 5 and Fig. 6.
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Table 3. Analytical results of serpentinite.
No. K0 Na,O Ca0 MgO Rb Sr Ba Li Ni Cr
1 0.01 0.00 0.08 37.54 11 1 4 4 1881 1455
2 0.02 0.07 1.77 36.84 10 31 5 28 1740 1385
3 0.01 0.06 1.93 38.78 10 25 5 34 1967 1699
4 0.00 0.03 1.77 39.11 10 10 3 15 1864 1815
5 0.01 0.02 0.16 38.14 10 2 2 3 1995 1846
6 0.01 0.00 0.08 37.39 10 1 21 6 2819 1150
7 0.02 0.03 0.50 39.96 10 3 2 22 2048 2427
8 0.00 0.03 5.77 26.27 10 45 11 69 1246 1308
9 0.00 0.03 0.83 37.82 10 4 7 28 1766 2286
10 0.00 0.03 1241 26.83 10 4 13 13 1440 1670
11 1.54 1.34 4.69 14.87 94 402 699 170 82 116

No. 1~5: samples from the northern serpentinite body, No. 7~11: samples from the southern serpentinite
body.
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Tabie 4. Analytical results of the serpentinite and granite at sample No.c. in the southern serpentinite body(Fig. 1).

unit: %(major), ppm(trace)

No. K;O Na,O Ca0 MgO Rb Sr Ba Li Ni Cr rocks
1 0.01 0.01 0.12 34.57 10 1 22 8 1586 1228 serpentinite
2 0.01 0.01 0.10 34.88 10 1 8 6 1823 1349 serpentinit
3 0.01 0.01 0.11 37.39 10 1 7 4 1961 1115 serpentinit
4 0.16 0.34 0.24 15.86 7 20 29 196 143 17 granite
5 4.47 3.25 0.25 2.17 122 166 1000 26 20 14 granit
6 0.19 3.58 0.23 190 105 114 906 24 17 16 granit
M e Ni
10 - 10003 cr
1 1004
Ba
0.1 104 Rrb
Li
0.01 4 145
0

Fig. 13-a. Variation of major oxides content in the nor-
thern serpentinite body.
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Fig. 13-b. Variation of trace elements content in the no-
rthern serpentinite body.
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