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Table 1 Isoprenoid alcobols detected in the Green River Oil Shale, Wyoming, USA"
¥ ; Characteristic # ; Characteristic * . Chancterisic
Peak Assigrment N Peak’ Assignment . Peak' Aswgoment N
2,6,10,14% 2,6,10,14
Dl | 4,8-dimethyinonan4-d 159,229 | [la 29,341 | Hia 1l 215, 257, 358
2,6- 2,6,10,14 3,7,11,15-
Bl B,229 | mb e 29,31 | 1Bb 29, 243, 345
| dimethylnonen-2-d tetramethy
2,6 2,6,10,14 2,6,10,14-
2] 131, 257 | Dba 159, 299, 341| Hib . |215, 257, 3855
| dimethylundecan2-dl tetr decanr 7-cl
6,10- 2,6,10,14- 3,7,11,15-
Al 17,257 | Db 159, 299, 31| 2 215, 271, 358
decan 2-dl = 7
2,6,10- 2,6,10,14- 2,6,10,14-
B Lm | A 201, 271, 341| Dl 159, 313, 388
hylundecan-2-dl e tntramethyipentadecan-6-o
2,6,1 2,6,10,14 3,1.11,15
a & 159, 243, 285| El 173, 285, 1] F 187, 285, 388
rwthvidodecsn-d-ol tetramethyl 5 tet thrylhexadecan-6-ol
2,6,10- 2,6,10- 2,6,10,14-
b 159, 243, 285 B6 131,321 | Db 159, 313, ass
trimeth; 2d
3,7.11- 6,10,14- 2,6,10,14-
a 145, 271, 288 Az u7, 2 | @ 201,285, 358
3d | 2o
2,6,1 2,6,10,14- 2,6,10,14
B4 6.10- 171,288 | @& 145, 313, 41| E3 173, 299, 355
trimethyldodecan2-of - er2n-3-c tetramethylhexadecsn 5ol
3,7.11- 2,6,10,14 3,7.11,15-
lo’] 1g 145, 269, 283 [a 228, 243, 355| DB 159, 313, 355
4,812 2.6,10,14 3,7.11,15-
;) 159, 271, 299 | B7 131,31 | Deb 159, 313, 355
sethyltridecandod | ipentadecan-2-ol
2,6,1 2,6,10,14. 2,6,10,14-
Dle s 159, 257, 299| 2b 29, 243, 358| G4 145, 327, 385
trimethyitridecan-4-ob — thyThexadersr8-of thythesodecsn-3-cl
4,8,12- 3,7,11,15 3,7.11,15
o] 159,260 | Eza 173, 299, 385 <5 145, 341, 355
i terramethylhexadecan-5-o hythexadecan-3-ol
16,10 3,7,11,15- 2,6,10,14
Ddb 2,6,10 159, 257, 299 E2b e 173, 299, 355 B8 131, 355
. l ! .i ‘ I. tetr Jonrdl: 1 s_d tetn .L‘JI l Z_d
. L1,11,15 3,7.11,15
RS 2:6.16- 131,299 | Da 371118 229,243, 355 | A3 117, 358
trimethyltridecon 2-ol tetrepethylhexadecon 8 ol _terramethylhesadecan-2dl |

* L= FB BRI 2, /detected s tiimethylsilyl ethers

# M-S WL 1/peaks acrording 1o elution crder, see Fig. 1

+ TR R R 957 (M —15]* B T /underlining denctes base peak; bulk mmber denotes the pesk of [M—15]*
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B, A1 TR, ER2BNSREERTHE
PR, i R R S AR B BN A, R
f B fhRER BP9 E B B M F EAS QERR-2-B
CPlys-of87E 1.3~2.6) RTA FEES BB
AGEEVRBENASE ANERERESIH -
(B 2), BARIR,BKHE Luman Tongue AFHIE
BRRERRES, R AR EENRSHEY
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FENE(BRE 2).
3.3 FREEASWHREMKE

EELEENE, B 2,6,10, 14-HHFE+ k78
S, B B WL R R R A E o Ak TR B
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AR Wk ] BB, T AR ED Y aRE
it pesh, B k-2 M /a2 M AR L S
fe AR AR T2, T B P H 7E Laney #1H] Luman
Tongue 474 178 G HHKEER X EH 23
#0.93F0.70)(H 3) . ISR EHE %
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= Y=0. 694884 » X+ 1. 26025 ]
3. 0 Coef=0. 703149

1.5 /
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Y=2. 2244+ X4 (—0. 0105347
i / Coei=0. 926817
1.04 / L4 Laney Shale
A f o Luman Tongue
0. 5 7 — —  Lancy Shale
i ——  Luman Tongue
0.0 &,
LI T S L DL L
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Fig.3 Correlation of the ratio of 2,6,10,14-
tetramethylpentadecan-2-ol 1w 2,6,10,14-
tetramethylhexaddecan-2-ol( based on gas
chromatographic measurements)}with the pristane/
hytaie ratiof caleulated from Schaefer et al. ,unpublished data)
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Fig.4 Correlationship of carbon preference indices between
n-alkanes and n-alkan-2-ols, Data are based on
gas chromatographic peak areas (n-alkanes)and mass
chromatographic peak aress (m/2 117, n-alkan-2-ols)
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Fig. 5 Correlationship between n-heptacosan-2-ol and
#-heptacosan-cne. Data are based on gas chromatographic
peak areas (n-heptacosan-2-one}and mass chromatographic
peak aress (m/z 117, n-heptacosan-2-cl, on the known
concentration of 6,10, 14-trimethylpentadecan-2-cl)
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Isoprenoid and Straight-chain Alcohols in the
Green River Formation, Wyoming

WANG Shuang-qing ! Jiirgen Rullkétter® WANG Pei-rong®
1 (Petrolemn University of China, Beljing, China  102249)
2 (C.V.0. University of Oldenbarg, ICBM, Pustfach 2503, D-26111 Oldenburg, Germany)
3 (Jianghan Petrolewm Institnte, Jingzhou, Hubei, China 434102)
Abstract

In this paper ccurrence and distribution patterns are presented of isoprencid and straight-chain aleohols in
twenty-three exposed rocks from the Eocene Green River Formation at the Trail Dugway and the Hiawatha Creek
sections. The Trail Dugway section of the Laney Shale Member was deposited in the center of a shallow, hydrolog-
ically closed, alkaline to highly saline lake under semi-humid to semi-arid climatic conditions. This sediment con-
tains lginite-rich organic matter in high concentrations. The Hiawatha Creek section of the Luman Tongue Mem-
ber, representing the lake center, shoreline and lake plain facies, was accurmilated in a hydrologically open fresh-
water lake under humid climatic conditions. Both sections are located in the Washikie Basin, Wyoming, USA.
Abundant isaprencid alcohols with carbon number from 11 to 20 were dectected to be of diversity of isomers in all
samples. Straight-chain aleohols range from 10 to 33 with the hydroxyl group at every theoretically possible posi-
tions. The concenration of primary alcohols is low. The results show that the organic matter of the Green River
Formation suffered two times from biodegradation, during the sedimentation and after the uplift, respectively.
While primary alcohols show a dominant biogenic otigin, the mid-chain alcohols evidence the second biodegradation
of alkanes after the sediments were uplifted to the present position. The notably high Oxygen Indices of the Green
River Oil Shale is attributed to the second biodegradation. The distribution patterns of mid-chain alechols are relat-
ed to the input of organic materials, _sedi.mentary environments, and the degree of the first biodegradation. The
mid-chain aleohols of Laney Shale sediments are dominated by short-chain components, which is consistent with
the semi-arid climate with insignificant terrestrial run-off. On the other hand, a significant proportion of long-
chain constituents in the Luman Tengue section indicates that abundant higher plant material was swept into the
lake during times of more humid climatic conditions. Data reveal that the saline sedimentary environment of Laney
Shale is more favourable for preservation of organic matter from biodegradation than that of the freshwater [.uman
Tongue.

Key words  isoprencid alcohols  straight-chain aloohols  biodegradation nonhydrocarbon geochemistry  Green
River Oil Shale





