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Thermal Maturation and Diagenesis of the Gyeongsang
Supergroup, Euiseong Area, SE Korea
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Abstract : Thermal maturation and diagenesis of the Gyeongsang Supergroup in the Euiseong area are studied by
means of organic geochemical techniques and illite crystallinity. Black mudrocks of the Singdong Group contain organic
matter of 0.5~2.0% derived from higher plants, being compared to type III. Thermal maturity of organic matter reached
dry gas generation phase. Tmax by Rock Eval pyrolysis varies between 578C and 593C regardless of stratigraphic
position and localities, and vitrinite reflectance is about 2.9 and 3~4% Ro in the Jinju and the Nagdong Formations,
respectively. Vitrinite reflectance measurements indicate that the maturation is mainly due to burial and partly to
be affected by post-depositional intrusions. Illite crystallinity values from the Nagdong, Hasandong, Jinju Formations
and part of the Iljig Formation are plotted around the boundary between diagenesis and anchizone, indicating dry
gas generation stage. However, the values are not dependent on stratigraphic position. The values from the Iljig,
Hupyeongdong, Geomgog, and Sagog Formations fall into the range of anchizone, probably resulted from the post-
depositional intrusions which occur locally. Both organic geochemical and illite crystallinity data indicate thermal
maturation stage of dry gas generation. Diagenesis of the Gyeongsang strata is mostly controlled by burial, and partly
affected by post-depositional intrusions. Paleotemperature of the $indong Group is estimated at around 200C on the
basis of illite crystallinity.

Key Words : thermal maturation, diagenesis, illite crystallinity, vitrinite reflectance, Gyeongsang Supergroup.
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Fig. 1. Geological map and sample locality

BM: Pre-Gyeongsang basement; Knnk: Nagdong Fm.; Knh: Hasandong Fm.; Knj: Jinju Fm.; Knil: Iljig Fm.; Knhu: Hupyeo-
ngdong Fm. Knjg: Geomgog Fm.; Knsg: Sagog Fm.; Kncs: Chunsan Fm.; Knsy:Sinyangdong Fm.; Kv:Yucheon Group; vvv:

Intrusives; (: Well location; A: Sample locality for organic geochemistry; @: Sample locality for illite crystallinity
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Table 1. Vitrinite reflectance data of the Sindong Group in the
Euiseong area

FORMATION SAMPLE No. Ro (%)

ILJIG FORMATION 1 _ 232
2 3.58

JINJU FORMATION 3 2.63
4 2.88

5 2.95

6 327

7 298

8 2.90

9 2.80

10 2.69

24 3.25

HASANDONG FORMATION 11 3.06
12 297

13 283

NAGDONG FORMATION 14 2.62
15 271

17 3.77

18 3.78

19 3.19

20 3.33

21 3.34

*22 4.87

*23 4.76

*22,23: core sample at the depth of 1283 m and 1140 m, respe-
ctively

A 88 3Ak 3dtAl Z7kel A AR Aol (Fig. 1, Table
1. o123 75 HolA AFE deelE AR 2 2
ol Jalj Az k3]

B4 Tmaxt 575Cs} 593C¢] W gloA A3l 7]
£ 943 A% GA7E 9] AA7Es A DA skl e
2y Fc} (Espitalié ef al., 1985; Table 2, Fig. 3). 221} ub
Atze] ALoe g A4 AX F EA R &
A gl W3R AR EHA etk Sl 93t &
A 5 e Hd Tmax S5+ 600CEA, o] 2% 7}7to]
dxe 71419 B4 Bieoe] Fadck B4R 2xe o
HE o] &%o) 243}7] dfFoll o] Tmax 2%l ANAT
Tmax&%2 & F e 259 AL 271537 did &
A4k $1xo] o} 2 Ay} A=A g AR Atgdrh

MFrAAEY
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ol FEAd 23 AL E APZHcHEspitalié ef al,
1980). u}e}r] o] At = 7k & 77182 FEHE FH
e slAYG w3 st 984S dhoict

48 AlgE5Y 718 dL 10~50%9] & AL
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Fig. 2. Thermal maturity of the Sindong Group based on vitrinite
reflectance
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Fig. 3. Thermal maturity of the Sindong Group based on Rock-
Eval pyrolysis.
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Table 2. Pyrolysis assay data of the Sindong group in the Euiseong area
Formation Sample No. Oil S2 Tmax GPI OPI TPI TOC HI
ILJIG FORMATION 1 0.15 0.76 589 0.00 0.17 0.17 48.35 1
JINJU FORMATION 4 0.28 1.40 586 0.00 0.17 0.17 29.63 4
5 0.14 0.84 590 0.00 0.14 0.14 47.86 1
6 0.60 1.70 467 0.00 0.26 0.26 15.09 11
7 0.00 0.19 588 0.00 0.00 0.00 11.69 1
8 0.10 0.90 590 0.00 0.10 0.10 36.29 2
9 0.00 0.70 590 0.00 0.00 0.00 12.56 5
10 0.00 0.70 593 0.00 0.00 0.00 24.70 2
24 0.46 1.58 455 0.08 0.21 0.29 16.09 9
HASANDONG FORMATION 11 0.13 121 592 0.00 0.10 0.10 8.31 14
12 0.00 0.09 581 0.00 0.00 0.00 5047 0
13 0.00 0.90 587 0.00 0.00 0.00 32.64 2
NAGDONG FORMATION 14 0.09 1.65 592 0.00 0.05 0.05 36.71 4
15 0.40 5.80 575 0.03 0.06 0.09 35.10 16
16 0.09 0.27 592 0.05 0.24 0.29 5.06 5
17 0.58 242 591 0.06 0.18 0.24 26.53 9
18 0.47 _2.09 591 0.06 0.18 0.24 23.98 8
19 0.00 0.00 R A il * R 3241 0
20 0.28 231 ~ 589 0.00 0.11 0.11 10.18 22
21 0.15 0.76 587 0.00 0.17 0.17 2484 3
*22 0.09 0.09 578 0.00 0.50 0.50 10.81 0
*23 0.10 0.60 580 0.00 0.14 0.14 33.73 1

*22, 23: core sample at the depth of 1283 m

Table 3. Illite Crystallinity Values.

and 1140 m, respectively

Formation Sample No. KI Wi Rock Color

Sagog Fm. 25 0.55 198 dark gray

26 034 6.77 dark gray
Geomgog Fm. 27 032 4.65 dark gray

28 042 3.77 dark gray

29 030 3.08 dark gray

30 033 4.09 reddish gray

31 033 443 black
Hupyeongdong Fm. 32 032 417 dark gray
Iljig Fm. 33 046 2.60 greenish gray

34 037 3.36 black

35 032 348 greenish gray

35 030 350 dark red

36 040 2,55 green

37 035 339 dark red

38 037 351 red
Jinju Fm. 39 042 257 dark gray

40 062 173 greenish gray

41 040 240 dark gray

42 058 222 dark gray

43 052 229 dark gray

44 052 249 dark gray

45 045 250 black

46 050 226 dark gray
Hasandong Fm. 47 052 2.08 black

48 047 258 reddish gray

49 050 197 dark gray

50 0.50 258 greenish gray

51 045 248 red

52 050 2.06 red

53 045 248 red
Nagdong Fm. 54 054 221 black

55 050 2.19 black

56 054 2.02 black

57 039 236 black

el = FAaRg ko] $718 e dA e HF A TH
gt E4E o & BejFrh o] ATl ¥4 AREL 0
WA 22 mgHC/gTOC Atole] FaA4 ke 7HAd], A
A A o) 210 gk A ZUAe] AS dubg o2 343 200
o] 4] & 7Rtk A& AAE o Al A T3]
@2 Aot}

B SR FE e e AR FolA] fdS A4
g olek 3hbs f7189 Elo] Lo 7|qlals Zlolx e 3}
e 7159 w2 93 AExed 71ashks Aotk %4
o 54 = AFA 7199 57184 geo] Z 114 vl
715 2 B FHIAE 7[RI 715 vt $a7
F7} wol dubd o g 200 o]k kg sHxlch

744 A2 gHAF 23 78S $4 254E 7
o2 gle|x o] vlmgdehs A2 o= wsA wt qlch
(243 9, 1983). @ty A7A AN G A Fi
AF7E FE AL 1A 02 77152 sto] 27T vl 2E =
Aol 71913l 23 o B & 44 Ak 7)dsl= A
o2 A=} o}l AEZET9 Tmaxs} oF 590CE vj$-
o} AXZEA QXA o]23 &3} Tmax 520TCelA &3}
TAZ HE 75T F7189 90%7) eskr AR HE g
48z A =2¥E AL 4 glet (BEICIP, 1990). webA
BAAEA Ao R shslpiR HE re3 fUjE
A8 EF #d=Eel AF {44 FAHE epie F4aA
F7F 4718t 7o) BAl vehde, |4 056~2%% ¥R
ek (GAE 9], 1983)= A8 ZAHo] i 2 &
1R AZE 5 A gl

A7)} e G5 Ae dA AEESTY 3 544
zaf o] 3] ol FEF Ul Bstpt o] ZU4E 7id
7] oje g AR Mg e AR folskad
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Fig. 4. Distribution of illite crystallinity values based on Kubler
and Weaver Index. _ :
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olgxet ANAFA FHFE TS AHFF Al8E A
2 KL04o]d, WI 3 oJ4e] & RS RET &
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AH A 7Eo] o2 FelA A AJRSMC} 2 Aol
AYE e BojEch IHEE3 I 2A YA A a5e
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22 4% 4 dA o) FE FES, AES L 2AF20)
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