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The origin of the dolomite of the Pungchon Formation
near Taebaeg City, Kangwondo, Korea
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Abstract : The objective of this study is to investigate the origin of the dolomite in the Pungchon Formation of the
Choseon Supergroup near Taebaeg City, Kangwondo, Korea. The Pungchon Formation is composed of limestone,
dolomitic limestone, and dolomite with thin beds of flat pebble conglomerate (FPC) and mudrock. Texturally, the
dolomite in the Pungchon Formation can be divided into four types; 1) coarse-sized, xenotopic dolomite in massive
dolomite, 2) medium-sized, idiotopic dolomite in flat pebble conglomerate, 3) xenotopic dolomite replacing ooids, algal
nodules, and echinoderms, and 4) the dolomite in mottled fabric. The dolomite in mottled fabric can be subdivided
into three types; a) coarse-sized, xenotopic saddle dolomite cement, b) medium-sized, idiotopic, cloudy-centered,
clear-rimmed (CCCR) dolomite, and c) coarse-sized, idiotopic dolomite. The carbon isotopic composition of the Pungchon
dolomite is in the range of —2.8-1.4%(PBD), suggesting that the carbon isotopic composition was buffered by the
preexisting marine carbonates. Lighter oxygen isotopic values (%0 —15.7-8.7%, PBD) indicate that the Pungchon
dolomite may have formed under high temperature in a burial diagenetic environment. The higher initial ¥Sr/%*Sr
ratio of the Pungchon dolomite (0.7010-0.7161) than that of the coeval Cambrian seawater (0.7088-0.7092) indicates
that dolomitizing fluids had been modified from the isotopic exchange with continental crust. Low Sr and Na contents

(<200 ppm) of dolomite agree well with previously reported data for burial dolomite. High Fe and Mn contents of
the dolomite support the idea that the Pungchon dolomite may have formed in a deep burial diagenetic environment.

Key Words :dolomite, Pungchon Formation, deep burial diagenesis

M B

AgARe) AFetezA AaAAeAel e Fag <
Meg 5Fsle] & ololEe RE AN AA e}

*73 o) gt Aled 3}t 8 2] A &= (Department of Geology, College of
Natural Sciences, Kangwon National University, Chuncheon, Kang-
wondo, 200-701, Korea)

28

vhel, 53] A7t o F PSS o gol BAH). 2

vlo] B2 A HAHRANME wi¢ =8 vehiAql, 2
Ao 'hikdele) of 1/4, AlFjBelolr] ghaked<t 39 oF 3/4

HEE ANt ol SEnjel sl DArdghe] FEsE
PE chepstel, e o2 Aol £3E %7
spAIRY, 23] BAGle] EFAA R HFY AAT o) F
7% @) o) SZujol ] H4o] Wz =-4bst Balv}

et



A= eA] Aol EXshe 25 E2rto]EY A4l 29

Q7)% 812K Bathurst, 1975), B EZujo B} A4
EARAL M FFEe} T4, 283 SA7 A
ule} o9 t}eFstr] wiFolch

EZvlo]E7} A e FARYE Mg 7 CO»-
0|29 FFo] Aoty 53], e ¥ AFARES
Mg*o] a2 8E FFEHAE e AABka ot 8
SE2¥E Mg* ol &o] FFsjo] EZojel Bt AAHHHE
A& Avstr] ¢sled evaporative pumping (Hsuand Siege-
nthaler, 1969), tidal pumping (Carballo et al., 1987), thermal
convection (Simms, 1984) 5 v}t Hl Eo] Ajgkx v} )}

AT ehabd kol wo] WA E = EEvlo|EY A
QL MH3l7] Yall Wol o]-4-% mdlo] 48 “Dorag Model”
ole} He]$-= &2 d(fresh water/seawater mixing mo-
deDo]t}. o] 242 Badiozamani(1973)¢] 93] A|¢tsl & we
RS0 o]al o] &= 9lev} (e.g., Folk and Land, 1975; Du-
nham and Olson, 1978; Ward and Halley, 1985; Humphrey
and Quinn, 1989), & ¢)=Z8] A E3HA I(mixing
zone)ol| A= BErlo] 7} 2 WA E A 9432, Dorag Model®)
AG7 el wet B2 v|#E 7] A1#FEsdciMachel and
Mountjoy, 1986; Hardie, 1987). @ 3| 2A|o}uto]r} vls}w}
A% Z2Z7}(supratidal zone)ol| 4] el}E EZujole
F2 T3 EAF FFAM FHA R ey el Y
AT ghilegd o 29 3Ake] E R ulo] E(massive dolomite)]
Ag A7) fAste] o] REg ALl d = B A
lvHLand, 1985).

Z| 2ol o]28 AAH e EZulo|Er} WEHA
7ol A=Ak A= vt sl=dl (lling, 1959; Jordy,
1969; Mattes and Mountjoy, 1980; Machel, 1984, 1988; Ma-
chel and Anderson, 1989), L o)+ 3} Aol ghiled glel| 4]
LAEE F2upo]ES 2Ao] nfEEAZHA A A UG
I geA gle EFnfo| 9 AT §A15LT (e.g., xenotopic
texture; Friedman, 1965; Gregg and Sibley, 1984), wj-&-%-
A3 e & 25(9F 100-2000) = ERulo| 9] A& vt
ks 2E 53 2 (kinetic barrier)& $loiF7] W
olc.

i
b
H
2
2
9
=)
.
-
N
o
e
2
ho:)
oo
(@)
o
S T
=
[oR
o
=
Q.
—
[{e)
O
[9%)
o

b; Woo and Moore, in press). ] ZE5¢l] 35 EZu}o]
EE FZ AYoA AN o]2% BS54 71943 54
=2 A (penecontemporaneous) 71V oE o) ¢ t}oFsic) 31
AR ZES A3t d-e] s S5 o A A=
Ao2 At=Egdch ol wlgte] =343 xAAFFT A
ol HAEE E2alo] B g AE HE o] FoR|A]
22tk Woo(1989)= 79188 £AF3T B4k st 2414
ATE B3t EZvbelEr} HAFAAY rdezE g
EA7187421 8] 7HsAdE AAE vb stk Park and Woo
(1986)& $&% E2vlo|E7} U SR AN
o B g up glont oA e =ke] of |7} el it (Woo
and Park, 1989). wt2}A] £ A7+ U= ey 2ol FEs=

23] Bzotolsol vt 244 B3 L A eba BHL
$o}0) Exujol 27} AR S4B FHeheel 1 Aol
e

LETE

o] AT-F #lsle] AU AN Z(4E, FH E 94l
EX3e TE30 N ok2ALE B3l 7 A} S
spetalar (1Y 1), FAEE AT F FF LS A3 oF
9oj| A A EF-& vt A =}sle] Alizarine Red S9} Pota-
ssium ferricyanide S £33 2 & Ag-3te] FRulo] B9}
WA, 28]z g4k H(ferroan calcite)2 T-E-31%3 o)

EZujole ARU 2] JEHIE F4317] 8 back sca-
ttered electron image (BSE)E &3yl , Z17] ot & o
RH.9 electron probe microanalyzer(EPMA)E o]43}o] ¥
284S gt =3 Artge R gHEe] 10% dAake] A4
(eching) & 7 & AA & v]| A stol A obA o] 228 A8 7,
EEvjo]E REL Jensen micromill o]&3dle] FHAIEE
AF st AN T2A R Wl A-E AAsE7] S8 05N
acetic acidel] 2F 4417 A= uk-gA|A Wl A-g A Az
EzrjelE9 erid(ordering)olvt 2Ee]7|emEE] (stoi-
chiometry)& F3}7] 93] X-A 3 A EA(XRD)< 3kgdcth £
Ag 9T TRAFE AL o8 TUZ GFS400 T E-& A4
&}9] 2 Rigaku X-ray Diffractometer (model D/max-2200A)-&
o]-g-3lo] HAIslgir). UxF4HFE-A7](atomic absorption
spectrophotometer; Perkin Elmer 2380)2 o]-&3lo] njak¢d
28 BAskgch 2R oF 50 mgg 05N HClo| £3417]
% 045 wn membrane filterZ o] &3] 44 AFEL A
Asteh o] Aol LaCls - 7TH.0E 713 ¥ 25 ml volu-
metic flaskel] AL FH A& AAFh E2npo]E AAAH
AL 937 9% QAFHYE FAT E2rfe| B AJAFAIA

SOUTH KOREA

STUDY AREA

SEQUL
°

L e
4km

PUNGCHON FORMATION

Fig. 1. Geologic map of the study area near Taebaeg City sho-
wing the geographic distribution of the Pungchon For-
mation and study areas (arrows). pCt=Precambrian me-
tamorphic rocks, Cj=Jangsan Formation, Cm=Myobong
Formation, Cw=Hwajeol Formation, Od=Dongjeom Fo-
rmation, Odu=Dumugo! Formation, Omg=Maggol For-
mation, Ch=Pyeongan Supergroup.
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Fig. 2. Stratigraphic columns of the Pungchon Formation near
Sangdong, Baegsan, and Dongjeom areas.
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b) Medium-sized, idiotopic,
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dolomite

Fig. 3. Mode of dolomite occurrence in the Pungchon Formation.
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Fig. 4. A) Microphotograph of coarse-sized, xenotopic dolomite in massive dolomite. B) Microphotograph of medium-sized, idiotopic
dolomite between pebbles in flat pebble conglomerate. C) Back-scattered electron image of medium-sized, idiotopic dolomite
in flat pebble conglomerate showing several zonations. Values are Fe content of each zonation from microprobe analysis. D)
Microphotograph of medium-sized, xenotopic dolomite replacing ooids. E) Microphotograph of ooids replaced by coarse-sized,
xenotopic dolomite with undulose extinction. F) Microphotograph of medium-sized, xenotopic dolomite replacing algal nodule.
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Fig. 5. A) Microphotograph of the echinoderm fragment replaced by a coarsed-sized, xenotopic dolomite. B) Back-scattered electron
image of (A). Values are Fe content of each zonation from microprobe analysis. C) Microphotograph of coarse-sized, saddle
dolomite. D) Microphotograph of the cloudy-centered, clear-rimmed (CCCR) dolomite. E) Back-scattered electron image of
the CCCR dolomite showing zonations. The labeled value is Fe content from microprobe analysis. F) Microphotograph of the
coarse-sized, idiotopic dolomites in mottled fabric which were surrounded by poikilotopic calcite cements.
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Fig. 6. Stoichiometry of the dolomite in the Pungchon Formation

based on X-ray diffraction data. The line is drawn from
the equation by Goldsmith and Graf (1958).
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Fig. 7. Ordering of the dolomite in the Pungchon Formation ba-
sed on X-ray diffraction data. The equation used is from
Aharon et al. (1976).
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Fig. 9. Scatter diagram of Mg vs. Fe for the dolomites with zoned
BSE images from microprobe analysis.
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Fig. 10. A diagram showing the relationship between the Fe co-
ntents of the dolomites and their crystal size. Fe con-
tents were obtained from microprobe analysis.

AAEET 73 3 % f34b S2ojolE e} MA o] o
20000-25000 ppm AT 2 A9 v|=2%t & RoFE AL o)
AEe] F&F E2rlolE YD 9 £4342] AP w
ok Zlolet Ao EY FEEo] AR 222 A9}
e A £57E A QR2R o) FeiA 93, QIEA R
TE S48l e F NEEIY SR NHE
FHAA BAPEE FFehe 7)Yl AL A%, e 287
2.8 A Mo o] Fulshs Aleg ¢ A 9o el
10000 ppm ©|3}9] F}& BoFE 31, f3dcst 733, &
4at 20000 ppm ©]4Fe] Ao e e o E §39)
SEule|EnRc} 2o AAEHNE 7FsAdo]l B} ol=dt A
= BSE @A 2 X8tz Yot §19 A4S 29
sto} nH & EFRulo)Es YAH) AR 27) A
742 HE 4ARE EZnle) =& 10000 ppm )3k FHe B
o] 51, 7]+ 30000-55000 ppm AEE tht ZH-e Ho)
o7t F716 o]2w 20000-25000 ppme] FLE Holw ¢l:
o FE FAHH)

%3 Fedl 35} S2rlole AA e 37 9 AAe] AAY
el (idiotopic vs. xenotopic)} ] Ffale] BAE Alwnw,



AUE A dejo] I E2E E2ofolEe] 4 35

ZYA FRulolEq]l 7§ Ao =& HA Y HANH e} ¥
TAE BolA ¥Aut, FAN AP S2ojo]Eg AS-
A AAYH7E A EZvlo|Er] el ERnpo|E
Br} A4 o 2 A9 S RoFEr) ol FE0P|EYY
AHlapo] 2 A2 =7] 4 AAY el FAIgle] £ A
Tl YAt 22U AE Hepdid

E2vlo|E9] n|Eld AF-g dolrr] 918l AASE o]
3t £4F A, 731 E2vte]EE NaF 38-72ppm,
32 E2ulo]Ex: 89 ppm, 433 EErfo)Ex 50-150 ppm,
342 E2vjolE= 75 ppm, F34b EZrjo]E+ 90 ppm,
F8¥4c EZvjo)Ex 157 ppm A EZ BE E&njo)EV] 200
ppm ©]3}9) @& 7-& vejFe} (2™ 11). =37 Sref A$
431 SZnlo]EL 170-290 ppm, GA2 SZnjo]EL 360
ppm, §33 E2njo] EE 270-330 ppm, $-34a BRI EE
200 ppm, F-34b EEv}o] E+ 290 ppm, f34c EZ2rlo|Ex
410 ppm A EE LE EZ0}o) E~} 400 ppm ©]3}e] & 7S
RojFcHa® 11). durdez Q79 2704 A FolA
W7 sl E2rle]l £ Nasd) Sr w9 ¥2 78 EoFed
uj&lod (Land and Hoops, 1973), &% EErlo|Ex ¥
e 7HA AL Qi) ol EERnPo| B Hal#7 sl5el o3
A= A7 A AA 2 ol oste] & Nast Sro] AR 2
walsld Ay sl e 459 Q¥R INHDSS
omjghc}. 2AA o2 FEZA LAHE EEvl|E AA
£ giEe] FRUA 283 272 Yelie, o] o]
Srjolego] orAx w|EEARAAY g ke HoF
Azl Mno] AES 43 Z2H, 31 ERvfelEw
310-500 ppm, 32 2 njo]E: 391 ppm, 433 EZ2r}e]
EX 515-736 ppm, §-34a SEwjo|Ex 984 ppm, F34b &
Zolo]Ex 238 ppm, F34c EZvle]lEE 779 ppm AEE
vepde 1Y 12). Fed] 43§ 43 A3, #31 E2v0o]
EX 1580-2730 ppm, 32 E=Zvlo]Ex 36000 ppm, 733
E Zu}o) Ex= 6040-7780 ppm, f-34a B2 rleo] E+ 5960 ppm,
f34b S 2ujo) B 25760 ppm, Fr34c ERvlo]Ex 4580

200
x Type 1
A Type2
O Type3 o A
15091 O Type 4a
W Type 4b
- A Typedc| DO
E o
& 100+ A
- n
-4 fo) X x
50 ¥ o
X
0 T T T T
0 100 200 300 400 500
Sr (ppm)
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