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ABSTRACT : The potential of petroleum generation was investigated by clay mineralogical changes of
illite-smectite on the sedimentary basins: Tertiary Pohang basin and Cretaceouls Gyeongsang basin on
land, and offshore basins east and west of Korea. Only disordered illite-smectite mixed layer minerals
occur in the Pohang sediment, where petroleum generation cannot be expected due to low temperatures
below 100°C. By contrast, the Gyeongsang basin is characterized by the occurrence of illite and high
temperatures above 200 which are obtained by illite crystallinity. The high temperatures indicate that
the Gyeongsang sediment has already passed through the oil generation stage. The change of disordered
illite-smectite to R=1 ordered illite-smectite is shown in the sediment of the East Sea continental shelf
area at a depth of 2,500 m. Therefore, the oil generation can be expected in the sediments below the
depth of 2,500 m. The sequential change of disordered illite~smectic to R=3 ordered illite-smectite
through R=1 ordered illite-smectite occurs in the sediments of West Sea continental shelf area with
burial depth which shows the favorable condition for oil and gas generation. The temperatures of
sediments measured by illite-smectite indicate that hydrocarbon potential is very low in the onland
basins but high in the continental shelf areas.
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Fig. 2. Representative X-ray powder diffraction patterns of R=0 ordered interstratified smectite-illite in the
Pohang mudstone. UT: untreated sample, EG: ethylene glycol sample, 375°C: heated sample to 375C, 550C:
heated sample to 550°C.
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Fig. 3. Actual (upper) and simulated (lower) X-ray powder diffraction patterns of R=0 ordered interstratified
smectite-illite with 65% smectite layers and 35% illite layers in the Pohang mudstones.
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Table 2. Crystallinity values and Vitrinite Ro

Formation name Kubler index

Weaver index Vitrinite %Ro

0.4

Sagog Fm. 0.34~0.55 1.98~6.77
Geomgog Fm. 0.30~0.42 3.08~4.65
Hupyeongdong Fm. 0.32 4.17
Iljig Fm. 0.30~0.46 2.55~3.51 2.32~3.58
Jinju Fm. 0.45~0.62 1.73~2.57 2.63~3.27
Hasandong Fm. 0.45~0.52 1.97~2.58 2.83~3.06
Nagdong Fm. 0.39~0.54 2.02~2.36 2.62~3.78
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Fig. 4. Distribution of illite crystallinity values based on Kubler and Weaver index. Open circles indicate
samples from the outcrops close to intrusives, and solid circles indicate samples from the outcrops without

intrusives.
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Fig. 5. Representative X-ray powder diffraction patterns of interstratified smectite-illite with RockEval Tpax.
Solid circles indicate the sample depths of 2,000 m and 3,000 m.
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Fig. 6. X-ray powder diffraction patterns of interstratified smectite-illite with increasing depth in the West
Sea-1 well. Sample depths are indicated at the ends of each pattern.
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Fig. 7. X-ray powder diffraction patterns of interstratified smectite-illite with increasing depth in the West

Sea-2 well.
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Fig. 8. X-ray powder diffraction patterns of interstratified smectite-illite with increasing depth in the West

Sea-3 well.
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Fig. 9. Hydrocarbon generation temperatures with change of illite-smectite (modified after Pollastro, 1990).

AR EAEE AR G718 dgo] JXEHE A
€8 urToam}(:a 4). Y71& 01] Lol Eol7}
ARt #ES B9 FE AZEL UYRE AR

& A %*ﬁpﬂ HAA 7} %’r%ﬂﬂ JE FoA
AAE A g Jehda ot thojolA Al AR
A P7|EAYG] AARY 2ZE F 200CE
deiA Qo mEbA, AATET oYy Fd
A BYA S GEko]l A2 Ao HHI AT

9] UFolE AAT l"f:*—% AFREREH o]2 99 u
Z2EE 9 20008 AN Aoz d4E +
Atk AAEAY 257t 200C ol dde B3l
H o] AHoE ojn] Hfe] A4 BAE AWon
447 29 AR A Bt 35S & & %
¥ 9).

A7 AE F e 43 2= 2o oF
100~170CY S A3 E*&M%‘Q A37) &
e o] L5 A Eg Aol Wty A
FEA AHLE oju] o] L E JojA dAd S
& ¢ F U gEbd fEuEl SARYAAE
*”«l EAE 71h3t7] oEE dEHd Aoz A

Zs}
&2 EMEXS MRMN 25

53 UFE AEe A37] upo] oA olFe H
A48 F7¢ 84 ﬂﬁt’i TAE o} 9o, Yt
o|E-AHELO|E B o] o31H ¢F 2400 m A%
oA B2 wlde d}o]E-AHEL]E(R=D I-S)
oA R=1 TFHEY Ueto]E-2dEl]E(R=]
I-S)E Wals= o] AT, =9, AY 22
Az A RockEval 984 SEE Tha 435C
=2l Jh2d 5). mWEARe e o9 7

& Wt o] A9 AFeA Lo s ATd
o F3l-13 FHeA QJ_EME 2HEo]E E9
FHEL o] AY A2 TS F F2oH of
2,500 m ©}7e] ﬂH%@!EfﬂWTH‘ R=1 724

do] Yo E-2HEl|ER=1 1-S)7} AHEHTh
=1 Mg YetolE-2HE|ER=1 [-S)7}
Uel}r] A &8s v EAEE RockEvald 24 %
T Ton2® 435THE & YAsta glon o] A



b

O
o

-1

500 —

1000~

1500 —

2000

Aol -1

1

2500

3000

3500

4400

g o=

Ma-2

Aali-3

[ ] RandomI-S

[:{ R=1ordered |-S

- R=3 ordered |-8

Fig. 10. Changes of illite-smectite in ordering type with increasing burial depth.
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