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Carbon and Oxygen Isotope Studies of the Paleozoic Limestones
from the Taebaegsan Region, South Korea

Kyu Han Kim*

Abstract: 623C and 6180 values were determined for the Paleozoic limestones (Great Linestone Series)
from the Taebaegsan region and the age-unknown limestones (Janggun Formation) from the Janggun

mine, Korea.

Limestones of the Great Limestone Series exhibit a range of carbon isotopic composition from —4.5
+1. 3% with a mean §3C value of —1.1%, relative to the PDB standard, and of oxygen isotpic
composition from +8.8 to +23.3% with a mean 680 value of +16.0%., relative to the SMOW,
falling into the normal marine limestone range according to Keith and Weber(1964), and Degens and

Epstein(1964).

Carbon isotopic composition of limestones of the Great Limestone Series becomes progressively lighter
from Pungchon limestone of middle Cambrian age to mid-Ordovician Maggol limestone, possibly due
to change in depositional environment in the Taebaegsan basin.

Variation in isotopic composition of limestones from Hwajeol to Dumugal formation offers the possi-
bility or deposition in shallow sea environment, in which fresh waters were added in several stages.

Janggun limestone of unknown age may be corelated with the Paleozoic limestones of Great Limes-
tone Series as infered from the istopic composition ranging from —2.8 to +0.7% of §1%C and-13.4

to +22.4%, of 9180.
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Fig.1 Schematic map showing geology and sample sites of
Jeungsan area (Geologic map is genralized from 1:
50, 000map by Geological Scociety of Korea, 1969)
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Tab.2 Isotope data for limestone of the Great Limestone Series and Janggun limestone formation, Korea.

stratigraphy | sample description 01BC(PDB)%o | 080 (SMOW) %o

g1 M-1 light grey limestone ~4.5 21.6

— % M-2 grey limestone -2.2 23.3

gﬁ,’;}E‘ M-3 dark grey crystalline limestone —-2.0 14.1

§ M-4 grey crystalline limestone ~1.4 8.8

ks D-1 dark grey limestone —1.0 16.5

‘é D-2 drk grey limestone ~1,0 18.4

E D-3 dark grey limestone with argillaceous films ~1.0 16.1

= D-4 dark grey limestone +0. 2 12.7

§ éo D-5 dark grey crystalline limestone -0.7 14.2
A A D-6 dark grey limestone interlayered with argillaceous layers —-0.9 15.6
w-1 dark grey limestone +0.9 15.4

.§ Ww-2 dark grey limestone ~0.3 15.4

g 7'3 g W-3 | greenish calcareous shale —1.8 21.1
8 g;& W-4 dark grey limestone -1.9 18.1
% T W-5 dark grey limestone —4.5 20.9
P-1 pink lmestone -~1.2 10.6

s | o é P-2 dark grey limetone +1.3 13.3
5 ,% g P-3 grey crystalline limestone +0.6 12.4
ED,'S P-4 grey crystrilne limestone +1.0 13.3

A P-5 grey crystalline limestone -0.9 18.7
average —1.07 16. 03

g J-1 grey orystalline limestone -1.1 19.9

é g J-2 light grey crytalline limesione —-2.1 17.4

‘*‘; 5 J-3 light grey crystalline limestone —-1.9 15.7

% g J-4 grey crystalline limestone +0.7 18.4

E"* J-5 grey crystalline limestone —2.8 22.4

ERRE K29 2o

KEREHRA ARES] 69C ke —4.5~+1. 3% °]
S 0%0 & 8.8~23.3% 2A HFFE oBCo] —1.07
Y60, 680  +16.03%:°] }. Keith &} Weber(1964) 9] %
B 93 ol F5 IR HIRERT 0BC -2 1. 7%,
680 & 9% A= 7le$n Buelolg—9 E¥fne
BREY AT FRIE 0BC & 1.8%, 08B0 L 6.2%
ZhdA velhdeh FEHE 2e BRAKRKES 68C
—1.2~+1.3%, 0%0 10.6~18.7%, {FEIffE-& SBC
~4.5~+0.9%, 080 15.4~21.1%, -=}BHEE- o8
—1.0~+0.2%, 06%0 12.7~18.4%, ERAFEKES
018C—4.5~ —1. 4%, 6180 8.8~23.3% ©|t} (Fig.2).

5 Bfro| @i

o F KERMZTLHES & 0¥CH 6809 diagram
of Aejnm (Fig.3) ALst wRAKE A3dst

(Keith and Weber, 1964; Degens and Epstein, 1964).
BIEHILERS] 248t BNEREY NEERS o
% & —%#(Yun, 1978). =T §47149 3¢
9} o8C 9 W4 Shieth and Taylor (1969), Shep-
pard and Schwarcz (1968)9] H3est® FLA &}, o]
Sizkol MERBUEW Rl FMITRIL o837 Azg
212 Degens et al(1957, 1958) %8l o] =] Keth 7} Weber
(1964)°] 93] marine limestone ¥ fresh-water lime-
stone 9] 8o 8 dTAAsF dojz vk Keith
9} Weber o] 93} marine limestone & §13CY] Zig
%L +0.56%, 0109 WF3He 24.96% ©) =2 fresh-
water limestone 9] 61BC 9] 3 FZke —4.93%, 6180
2 21.45% & A3 LI FFPH 5 Gl F
Ah 29 e AT} 9L wHh  o)sbpe)
249 AREY BRI 471980 S
AL BEREHLS BEREYY f4d wE BCYy A



24 “® £ B
Maggo!l Ls. ® ® e
Dumugo! Fm. e °
Hwajeol Fm. e ® e o
Pungchon Ls . eo 2806
Janggun Ls. © e o °
Pungchon Ls.(Yeonhwa mine) 08
Maggol Ls(gy i mine)
agg {(Shinyemi mine) — Maine Lo
~§ =5 4 3 7 ~i_ 0 1 3 5 o 5 <6 =7 b
3'C (PDE) %
o <] @ &
Maggoe! L<. e
Dumugol Fm, e ® ® e0 b
Hwajeol Fm. % e s®
Pungchonls . @ e 3 @
Janggun Ls. o ® [ ) e ®
Pungchon L s.(Yeonhwa mina)
Q (v} [¢]
Maggot Ls.
hinyemi mine —_—
(Shiny ) Ord.
Cam.
S 0 n 12 B 1% 15 16 17 18 1 30 3 2T B IR
n .
§'% (SMOW) %
Fig.2 Distribution of 613C and 5180 values for calcite of limestone of the Great Limestone Series
from the Taebaegsan region, the Janggun limestone formation from the Janggun mine and
Maggol limestone from the Shinyemi mine. Marine limestone data after Shieth and
Taylor(1969). Data of Cambrian~Ordovician limestone (dotted line) after Keith and Weber
(1964). Data of Pungchon limestone from the Yeonhwa mine after S. Yun (1978).
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Fig.3 Carbon and Oxygen isotopic composition of limestone of the Great Limestone Series from the Taeba-

egsan region.

1; Maggol limestone 2 ; Dumugol formation 3 ; Hwajeol formation 4 ; Pungchon limestone 5 ; Janggun
limestone 6 ; Pungchon limestone from the Yeonhwa mine 7,8,9; Average values of marine limesione,
Cambro-ordovian limestone and fresh water limestone respectively, after Keith and Weber(1964).
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Fig.4 Variation of 63C and %80 values of calcite of limestone from the Pungchon limestone to Maggol limestone in the

Taebaegsan region, Korea.
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