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Petroleum Geochemistry of Organic Matter from the core samples
in the Tertiary Pohang Basin
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Abstract : Core samples from the B, E, F, H wells in the Tertiary Pohang Basin were analysed for total organic car-
bon (TOC) content and subject to Rock-Eval pyrolysis in order to assess petroleum geochemical characteristics of or-
ganic matter. Following geochemical screening, we selected samples from each well for the study of bitumen and
kerogens such as optical observation, infra-red spectroscopy and biomarker analyses. Sediments of the Tertiary Yonil
Group contain total organic carbon ranging from 0.55% to 3.74% with S1+S2 values higher than 2mgHC/g Rock in
B, E and F wells, which indicates fair hydrocarbon generation potential. Most organic matter in the B, E, F wells is
compared to type II based on the Rock-Eval pyrolysis, infra-red spectroscopy and optical observation. However, or-
ganic matter in the H well is compared to type III because the well is located at the margin of the basin where the
preservation of terrestrial material is dominant. Geochemical analyses show that organic matter in the Yonil Group is
thermally immature although thermal maturity slightly increases with depth. Maturity levels of the extracted kerogens
are similar to those of bulk samples (Tmax <435°C). Petroleum geochemical charateristics of the sediments in the
Tertairy Yonil Group is fair in terms of the organic richness and hydrocarbon genetic potential, but organic matter is
thermally immature due to the shallow burial depth. Optical observation of the kerogens and biomarker analysis
show that organic matter in the Yonil Group is both marine and terrestrial origin, although it was deposited in ma-
rine environment. Pristane/phytane ratio suggests rather anoxic depositional environment. Transitional characteristics
of organic matter indicate that the marine Yonil Group was deposited near the terrestrial environments. Input of ter-
restrial organic matter is more prevalent in the samples recovered from the lowermost horizon in the wells due to the
terrestrial environment at the time of basin formation.
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Fig. 1. Geologic map of the Pohang Basin with well locations (after

Yun, 1986).
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Fig. 2. Columnar sections of the B, E, F and H wells in the Pohang
Basin (after Yi and Yun, 1995).
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Fig. 3. Flow chart of geochemical analyses (modified from Brassel,
1992).
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Table 1. TOC content and Rock-Eval pyrolysis data in the B well.
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Depth Gas oil S2 Tmax TOC(%) HI
100 0.00 022 3388 422 1.56 248
110 0.00 032 742 425 2.13 348
120 0.00 0.30 8.33 425 261 319
130 0.00 0.08 0.83 415 0.80 103
140 0.00 027 6.80 425 224 303
150 0.00 025 5.83 422 276 211
160 0.00 0.11 156 421 1.33 117
170 0.00 0.17 385 422 1.73 222
180 0.00 0.18 3.03 417 1.89 160
190 0.00 027 6.68 422 221 302
200 0.00 032 733 423 2.59 283
210 0.00 033 7.18 420 2.55 281
220 0.00 0.20 473 426 1.89 250
230 0.00 0.24 4.66 420 1.86 250
240 0.00 0.22 410 428 1.92 213
250 0.00 0.21 488 426 2.01 242
260 0.00 0.16 293 428 1.65 177
270 0.00 0.15 354 425 1.55 228
280 0.00 0.14 257 426 1.27 202
290 0.00 0.13 341 428 159 214
300 0.00 0.14 317 426 1.44 220
310 0.00 0.16 327 425 1.65 198
320 0.00 0.18 421 426 1.76 239
330 0.00 0.18 459 427 1.82 252
340 0.00 0.16 3.80 426 1.62 234
350 0.00 0.21 412 425 1.52 271
360 0.00 0.27 327 419 1.71 191
370 0.00 0.19 456 420 1.82 250
380 0.00 0.14 410 427 2.12 193
388 0.00 0.16 652 427 0.55 1185
400 0.00 0.18 322 420 2.00 161
410 0.00 0.17 581 430 2.13 272
420 0.00 0.17 468 425 1.97 273
430 0.00 0.10 2.41 426 1.47 163
450 0.00 0.20 358 425 1.42 252
460 0.00 0.14 466 431 1.50 310
470 0.00 0.13 429 429 1.40 306
480 0.00 0.15 312 426 1.38 226
490 0.00 0.13 236 428 1.26 187
500 0.00 0.13 361 430 1.40 257
510 0.00 0.20 5.88 426 1.80 326
520 0.00 0.10 307 428 151 203
530 0.00 0.11 361 430 137 263
540 0.00 0.14 429 431 153 280
550 0.00 0.16 412 429 1.46 282
560 0.00 0.16 343 430 141 243
570 0.00 0.25 6.64 426 2.04 325
580 0.00 0.12 247 425 1.80 137
590 0.00 021 488 429 1.86 262
600 0.00 0.13 2.86 430 147 194
610 0.00 0.08 0.99 426 1.29 76
620 0.00 0.10 438 439 113 387
630 0.00 021 817 436 1.93 423
640 0.00 0.06 330 440 1.20 275
650 0.00 0.05 201 438 111 181
660 0.00 0.03 081 430 0.96 84
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Fig. 4. Variations of total organic carbon contents and Rock-Eval pyrolysis parameters with depth in the B, E, F and H wells.
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Fig. 9. GC traces of the representative saturated cut (above), and distribution of hopanoid and sterane biomarkers using selected ion monitoring (m/z

191 and 217), sample at 200 m in the B well.
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Table 2. n-Alkane peak areas and parameters in the B well.

Depth(m) 109 180 200 240 280 350 380 410 450 490 560 590 610 640 660
n-Alkane

C16 1049609 468695 588430 5440027 193642 305814 465076 351104 2258704 306267 3414853 6020512 397243 889532 413970

C17 3847308 1565507 1327041 10798497 568558 910833 1337148 991311 6995823 1073817 1144455916729991 1645329 3152840 4077459
Pristane 19302156 9523226 5763494 26187234 3817961 5488053 9670111 8479580 32971891 7709677 8067343234924182 8723616 6791973 30487415
C18 6288274 2122587 1560274 12137014 635259 1400276 2041527 1353138 9484201 1583576 1641077215335524 2280211 4128900 7822290
Phytane 5731645219054536 10533255 28380229 5874056 7614616 10291098 7714790 29397808 7005183 7586051028431244 6887071 2675374 10157869

C19 5306310 1909287 1592680 8890480 673876 1389056 2213495 1495975 11318508 1500538 2107784117393407 3551273 5809786 10127597
C20 4788120 1636587 1127742 6549043 751915 1185716 1702236 1579950 8919651 1628221 1737655613559491 2282700 6434323 6079233
C21 4305961 1358552 1095367 4927116 654806 1048195 1625853 1426649 7031805 1724970 1799632110086672 3991593 7521778 9788533
C22 5501890 1709646 1273788 5047416 845845 1277402 1698284 1585773 6616971 2030619 1795936010850101 5135146 7128232 10128712
C23 5932568 1866134 1448186 5834212 818754 1232450 2001319 1609051 5871482 2083847 19526799 9022961 4948506 8449086 11447844
C24 5028822 1795247 1486787 5443342 935792 1272399 1816762 1586756 5502072 2189197 18818227 8381271 4011837 6746987 10852381
C25 8319416 2632704 1686241 6941088 995457 1354762 2364328 1919548 5682718 2702464 19997965 9189450 5302038 9202507 17235901
C26 5263571 1717614 1192877 4606382 885904 1102594 1755485 1479584 4415195 2051174 16276762 6825976 3553218 7109139 15371321
C27 9175355 2940108 1886815 6617345 1087345 1419472 2350898 1766670 4409438 2251695 18864470 5841850 4583214 8931948 22058489
C28 3235562 1096996 565184 3962017 435595 622424 1371617 1021773 2446727 1300411 13520570 4519416 2660532 5425613 16472610
C29 15365794 4199963 2651639 7867397 1065577 1652421 2661139 2065375 3720350 2180937 23077826 7803076 5670877 7712528 32063609
C30 2661308 475329 612259 2213076 271973 403905 539900 437621 1302643 830179 10556619 2236300 1996350 3313351 13209590
C31 11710702 3942086 2178865 5963006 1057075 1417025 1837673 1316546 1942527 2371045 21552383 7660031 4208843 5174527 29999972
C32 1405230 350358 314266 882532 174569 250783 282817 243534 229653 589742 6440145 2189775 904405 1578487 5764916
C33 3693049 301588 691702 1717403 369088 498017 568016 349154 57531 1024798 8288224 4933892 1400346 2024803 8314130
Pr/Ph 0.34 0.50 0.20 0.92 0.65 0.72 0.94 1.10 1.12 1.10 1.06 1.23 1.27 2.54 3.00
Pr/C17  5.02 6.08 4.34 243 6.72 6.03 7.23 8.55 4.71 7.18 7.05 2.09 5.30 2.15 7.48
Ph/C18 9.11 8.98 6.75 2.34 9.25 544 5.04 5.70 3.10 442 4.62 1.85 3.02 0.65 1.30
CPI 2.20 2.04 1.83 1.55 1.41 1.47 1.55 1.44 1.21 1.32 1.30 1.21 1.49 1.40 1.52
*CPI : 2(C23+C25+C27+C29)/[C22+2(C24+C26+C28)+C30].
St} (F 2 Hunt, 1996). ﬂa]/keﬂol/ncn, o] HQ/nCyd] 5 MEZVIEEE BN
£ 4014 B, E,F, 3 ARSL tjiio] 21o2 n4s v
of ee HAFE ZRE A4 97180 TS Wol we A EY VA B EFF A=el wu dolel e 42 1]
o7 Yeidth 24dE AIEFT 4% 709 AlRES dold SHHE] A A A oz M2 FARH vEidt 39
(transitional zone)?] E7& lepitt (2 10; Shanmugam, FAME AL BE FoA Cy o] 71 ¢4 3o} (29
1985). 9). 2B (sterane)?] B ¥ = B E F7hoA THBT} 2F 4
shl) 2ElRE R} 1 o4 A9 24 S AMA 3%
10.00
- Z ZFoIAM 7199 77182 A2 s Au} glo} (Peters & Mol-
[
— - dowan, 1993). GC-MS/MS & 53 AW 248 Sa)A 23
® -
4 o A Cy Z2ER0] Ao BE A HE HA (2™ 11).
L) % o] MER7IIFFEL WU ZF (Sarcinochrysidales) oA 7}
-
ol A1 A3d}= Ao 2 (Moldowan et al., 1985) E&0]€ m/z 121 + 135
L] —
. N + 149 & o] g3 vehd A2 w|Ql (Chromane)st 3 YA
~ d ‘ .
Q & LS AF 719 #7718 HAY F7E vEbdvh (Schaeffer, Univ-
£ @ 9 . . -
g 1.00 L & ersity of Louis Pasteur, pers. commun., 1996). =3 9} AR =&
I * = .
2 AT A frelE A2 E7)3FEQ e 2E @ (dinosterane) E HA]
& I BRAC I EAlSHE o) Bl Fgich. 22l f7129) HA 2HE A
»
e . B Cuy Cau, Co A7 B8Ol 28 4 f7158S A A
B core
o Ecore olt) #74E& A AEtATt (18 12; Waples, 1985) |4 1% 2
b 2olx] §2ie Selopis 424 HARle ARE $4 712
T o) o] U518 AN (27 % Philp, 1955)
0.10
0.10 1.00 10.00 o
Phytane/n-C18 L2 9l
Fig. 10. Cross plot of pristane/nC17 versus phytane/nC18 in the B, E
and E wells (after Shanmugam, 1985). Tdge] AR5 AAFEEH FANe FrEo] 4FF ol
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Fig. 11. Identification of C30 R steranes using GC-MS/MS technique, 640 m in the B well.
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¥ A AYFT A9 f7iEA §FE dAR 1% o)
o2 #7189 o] BA B A Aol Hie 2100
8 Aok o5 A2ol TE] QI $7189 EolT= B, E,
FZ Al -9 B4 73t HslR-e) 48 7748 Alslat: g
o] Z Mo ti¥lEIYla HE Al59] AZAL glo| = M tin)
At BHZ Tl o3t 23 £4] B, E, F AIFT Al59 A
2AL 227 9 FAY AZAlo] A3t ol ol A=A
F T EC] Y =2F 4 ZHIE AXA HHE & R
FE= Aot} (Brooks, 1981). vhd HE9 A=A 27 2 ez
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ol & AFE Al Hl3l LotA A&Ert ol @A vehd
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Peters & Moldowan, 1993).
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