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The genesis of Ulsan carbonate rocks:
a possibility of carbonatite?
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Abstract: A small volume of carbonate rocks and spatially-associated ultramafic rocks uniquely occur in
the Ulsan iron-serpentine mine of the southeastern Kyongsang basin. The study of field geology, core drill-
ing data and stable isotope analysis suggest that the carbonate rocks are carbonatite formed from the melt
reflecting intrusive natures. Based on this study, the geology of the Ulsan iron-serpentinite mining area
consists of Cretaceous sedimentary, volcanic, granitic ultramafic and carbonate rocks in ascending order.
The carbonate and ultramafic rocks show concentric and ellipsoidal shapes at the outcrop and a funnel
shape in the cross sectional view. Carbon and oxygen stable isotope analysis show a bimodal pattern rather
than a typical mantle pattern, which may indicate that the melt was a secondary melt generated within the
crus not in the mantle directly. The uprising of ultramafic melts would have melted lime-contained rocks
forming a secondary carbonate melt in the upper crust. Then, the intrusion of the ultramafic melt was fol-
lowed by the intrusion of the carbonate melt along deep-seated fractures. Well-developed major fractures
in this area, fluid inclusion characteristics of the carbonate rocks, the spatial relation between the ultramafic
and carbonate rocks and stable isotope data support interpreting the Ulsan carbonate rocks as carbonatite.
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Fig, 1. Geologic map of the Ulsan mining area (after Choi, 1988).
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Fig. 2. Geologic structure map of the Ulsan mine area

showing the Ulsan cauldron and the distribution of
major faults (after Cha, 1985).
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Fig. 3. Photographs showing contacts between serpentinite and granitic rocks (A) and between serpentinite and sedi-
mentary rock (B) and also showing serpentinite and hornfels xenoliths (C and D) enclosed by the carbonate rocks.
Sp=serpentinite, Gr=granitic rocks, Sd=sedimentary rocks, Cb=carbonate rocks, Hf=hornfels.

AWE3 delge] waEsla o5 Wl T Ateld
el BA50] FRs0 £Ee Aus dYdste A
o] 57o]tHChoi, 1983; H&, 1988). o|& T34
Adeieti siMEE k@ ddTA, 1998). A
Aol el AHEeHlsh BUS HERAE
gnlo]|Egl UZHoE o]Fojzl HAYE FAsI
ATHAHTE, 1988). Choi(1983yS o] 2 Urlelo|Edty

WHE 29719 e wusy 9
DA 20 Bge) mekonal ARSI
o B AuE RelM YR o
Ash st itk ek SR

2\35}1 ‘RJL —‘t—Lr‘C 1]

o

¢

b,

o]
-

o g
o
N n2 R

g0
i
2
£
rkl
O?~
2 A
=
3
i
Lo
XN

=
N
-

= E?x“.,

~
h

ol
Fﬁ,‘
B
2,
_N_',
—{o
2
>
i

i T
=
20,
o
pss

Awe 79 3oz Hs| UTHChoi, 1983). EFEYS
Ao} AdHe & %*i}ﬂ shrhRet &4hEe A3
Hol HEwFE TAFA, AFA, 34, £35
A A, =D, HU4A, S8R Fol WSy gl
THChoi, 1983; #4~&, 1988). B4t A Ujell AHEY
A} Zed o) ¥8 ohyo] AaAT(Fig. 3C% 3D).
el el s Ao, Yol uet FRHo = I
A3 gl sl oekst Mg Wk vk b
o] Zajo] ZAE 1o (Choi, 1983), hH& LM
WA wiate] g whsja] o2 ol Rolx <tk
Ao} g AEEE Gt Fote] WM =
HAFW 24 3-4cm)dl ¥, FHel FEJURE
I A AEE L e deilde vzE Mol ¥
Ae 2 =58 28 § floy stdaAel AMRY
Aol HEHow AAA b HE5o] glo] AZH uprt
W kel Ekeh 9hElQl, 1980). AR AE A

J. Petrol. Soc. Korea



Sk el REsls wRIIRMe] ARl B ghe: Fhinielelse) Zks 5

7

/,

J
N

/

T

S/

Fig. 4. Surface view of geologic map in the open pit area based on the core drilling data showing different lithological
characters indicated by the dotted curves. The symbols show different occurrences of major rock types from drill
cores: = the presence of serpentinite and granitic rocks without carbonate rocks, A= the presence of carbonate rocks
in the upper part of cores and serpentinite and granitic rocks in the lower part, 4 = the presence of carbonate rocks
in the lower part, @= the presence of carbonate rocks with volcanic rocks and various metasomatic minerals, and O
= only carbonate rocks with iron ores. See text for detailed discussion.
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Fig. 5. Schematic cross-sectional view of A-B in Fig. 4. Note the inferred albititic alteration zone between serpentine and
granitic rocks. 1=sedimentary rocks, 2=volcanic rocks, 3=granitic rock, 4=ultramafic rocks, 5= dacitic rocks, 6=albitite,
7=carbonatites, 8=iron ore, 9=basic dikes.
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Table 1. Oxygen and carbon isotope data in calcite from the Ulsan carbonate rocks.

Sample 8"Cop(%0) 8" Oppa(%s)  8"Ogow%0) Sample description
ucCt 34 -12.6 17.9 white, fine-grained (core sample)
ucC2 2.8 -134 170 greenish, fine-grained
ucs3 4.0 -12.8 [7.4 greenish, fine-grained
uc4 24 -13.1 174 greenish, fine- to medium-grained (core sample, -136 m)
ucs 34 -13.0 17.5 greenish, fine- to medium-grained(core sample, -162 m)
uce 3.0 -11.0 19.5 white, fine- to medium-grained (core sample, -236 m)
uc? 3.6 -11.8 18.7 greenish, fine-grained (core sample, -348 m)
ucs -103 -19.9 10.3 white, coarse-grained, with magnetite
uce -10.8 -194 10.9 white, coarse-grained, with magnetite
ucClo -11.1 -19.1 11.2 white, coarse-grained, with magnetite
UcCt1 -105 -20.0 10.2 white, coarse-grained, with magnetite
UcCi2 -10.7 -20.4 9.8 white, coarse-grained, with magnetite
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