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Geochemical characteristics and correlation of extracts from Silurian
bituminous sandstones and Carboniferous oil sands
in well Ha6, northern Tarim Basin
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(1. State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum, Beijing 102249, China;
2. Shandong University of Science and Technology, Qingdao, Shandong 266310, China)

Abstract; Five Silurian bituminous sandstone and Carboniferous oil sand samples were collected from well Ha6
in the Halahatang Sag of the Tarim Basin, and geochemical analyses including extraction, stable carbon isotope
composition, saturate fraction gas chromatography and biomarkers were performed. The 8 C (%o) values for
extracts from the Silurian bituminous sandstone and the Carboniferous oil sand samples are very close. The CPI
values range from 0.95 to 1.06, the OEP values from 0.94 to 1.00, the Pr/Ph values from 0.34 to 0.76, the C,,/
C,; tricyclic terpane values from 0.37 to 0.47, the C,/C;, hopane values from 0.91 to 0.97, the C;;S5/C,, S
hopane values from 0.91 to 1.00, the gammacerane/C;,, hopane values from 0.69 to 0.79, the Ts/(Ts+Tm)
values from 0.39 to 0.43. Besides, the relative concentration of C,;, C,5 and C, regular steranes for extracts from
all samples is significantly similar and so does the relative concentration of fluorene, dibenzofurans and dibenzo-
thiophene. Extracts from five samples all contain 25-norhopanes and n-alkanes and acyclic isoprenoids with
different abundance and the saturated fraction gas chromatograms show baseline humps called UCM, i.e.,
n-alkanes and acyclic isoprenoids co-exist with UCM and 25-norhopanes. Based on the above analyses, it was
concluded that Silurian and Carboniferous oils were derived from same source rocks and had undergone multiple
charges and different degrees of biodegradation.
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Fig.1 Location of Halahatang Sag in northern Tarim Basin,
and location of well Ha6
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Fig.2 Stratigraphic successions for Carboniferous and
Silurian formation in well Ha6, Halahatang Sag,
northern Tarim Basin
0.25mm x0.25 pm) , HAEH A, PRV
100 °C #4455 1 min, ZJ5 A 4 °C/min FHEZ 300 C
JFH IR 25 min, 35 - BT 20 B R A Agilent 6890
GC %A I Agilent 59751 %A, Bid & HP -5MS
E40FE (60 mx0.25 mmx0.25 um) , S HA S,
O R AT 50 °C ,1 min J5 L) 20 °C/min FHE
%120 °C, 250k 3 C/min FHEZE 310 °C, IFHIR
25 min, EFPERHEFES(ED 2 B E R E

70 eV,

J7 IR Ay HEAT A3 - B 2 A, SR ] Agilent
6890 GC {1 K Agilent 59751 FiE{X , B & HP-
5MS E4HHE (60 mx0.25 mmx0.25 um) , #5 N A
o AU IR 80 °C, 1 min J5 LA 3 °C/min
THRZ 310 °C, IFHIR 16 min, B TR 735
d7 (ED) 7= RN 70 eV,



- 738 - b

%

b B %36 &

FhHE Y K A 53 R4 RS ik R 52 R A Lo
LK A FLASH 2000 EA-MAT 253 IRMS, 2/ H
UK, BRBEY IR N 980 °C , PDB Friff,

3 ZR51HE

3.1 RS Bk E AR H R YFE

AR FR 2 A TSR b i 52 0y 104 20 1 Al AH
o1, IR AR 32, 40/ 55 Ee A 51 oR 2.96 il 2.38 (&
1) ;5 88 R 3 A UE RS 5 ) i i 40 IR
HOARAL, LA R 5N 3, /95 Fe ol 1.30~ 1.58 (%
1) ;A ZEAHZERE R, R FTEEA KRR ERR
050t 00 ot ] G U5 1 AN [) A e s s 2 () U
JEIH 2 107 T AN ) e B e A

Jah S RS Bk R 28 2 Ak AR A
BUBT BRI R ALY, — e R T 232 B G
e I i ivae s N S A ) I 3 [ Y
AN R T A A B [ o7 28 21 i 2 S AN sk
2%0~3%0™" . TLIKE AP SR S Rk IR (7 2
ZEFARIN(<2%0) (R 1) , AT LAEDRT 5533 41 ¢ F A
R MEAR T RETR A AHIR AR AL
32 @MBRSHERIE

IELERE SRR AR o i LA N oy, oA
PUTTZE A J L B 55 22 7 Ty ek Ak 25 2., il
T AT RS AR AR AR E B A X AR X = 3 T g

IR AAE R cPD) ) XA (0EP) PO fF
S SRS ST A BT B R R A R e b
WHEAEOLT B CPIE AT LA /R R R K ki A A
VIR 10 CPTELA 1 2245 WIS R i K PR A
B AR DL A S R/ Bk TR BT
B2 CPI F OEP {1 5 52 B A AE F 5%, AR
KAERE L FR&I TP IR

A W R A B LI R A MR 2 — T IR )
ST S ORI e 2 40 R AL R P o ) i % AR W
RIS . AR FR 2 AN TIADFE L B R AR
AR T P AR AR AL, — 7 T i IR AR B (< C5)
AIIERENRE (R AR IE Be A B, 55— 5 1t
Ak A AR UCM Bt (&1 3) , 3= WA sty s v i)
W2 TR EYERIER, SRR 3ANWHFD
RSB A TR €0 335 T [ o A AL, 3 A
R 3 B/ D B B A 1 o e L3 SR 2k A7 A
A3 AY UCM 8540 (18] 3) , A B sl =2 12k
YIRERRVER] . BRILZAh, 8 R S2.S3 HE i
H TR B (> Cs ) I IE S ke F BEARAG , S 81T
B0 ANFER R CPI A OEP ., BARFETEAE
Y ik A5 U AR AR FH IR R ] (R A i 2R 2 AN TR
i LA SGE R &R SRR BRI G CPL R OEP {HFR
2R 1 (3 2) , T RIAE R B S 5 A LA T A A L
Jo i A Z R B4 T B S BE A O0 THTE B

F1 BAWMAUREMEARARYD EBRISUEMRYRERRBEREMLE
Table 1 Bulk composition and 5" C values (%o) of extracts from Silurian bituminous
sandstone and Carboniferous oil sand samples of Halahatang Sag, northern Tarim Basin

L PR WE WA R e wEE . 8" Crpy/ e
Atk /mo S S % /% WA R SR R R
C1 59545 555 18.8 13.5 12.2 2.96 -33.5 -335 -33.1 =332 -34.0
Gl Cc2 59574 429 18.0 14.6 24.5 2.38 -334 -33.7 -334 -33.1 =333
S1 6305.0 329 21.5 12.0 335 1.53 -333 -329 -329 -329 -338
HHER S2 6306.2 26.5 20.4 10.5 42.6 1.30 -33.3 -33.0 -32.6 -32.6 -34.1
S3 6306.7 32.1 20.2 10.0 37.7 1.58 -339 -33.0 -33.0 -33.0 -34.1
F2 BIRIUREMBRARFRD EBRISWEMRYMIKKLESH
Table 2 Geochemical parameters for extracts from Silurian bituminous sandstone and
Carboniferous oil sand samples of Halahatang Sag, northern Tarim Basin
) Cy L Cu#l Cu#l
E E;:E CPI OEP Pi/Ph CC;‘T/T f::;l g:g; C(jo/ H (T:;f;m) ;ﬁd i ;ﬁJﬁé )?'?Jéé /% SF/% OF/%
) ’ ) B/ % /% i/ %
A ¢l 1.05 097 0.50 0.44 0.97 1.00 0.72 0.43 31.8 22.0 46.2 3.0 93.7 33
Z C2 1.06 1.00 0.34 0.37 0.94 0.98 0.73 0.43 32.7 20.9 46.4 7.8 83.3 8.9
*= S1 095 094 0.76 0.46 0.91 0.98 0.75 0.39 29.4 20.2 50.4 2.4 95.0 2.6
B s2 0.72 0.44 0.91 0.91 0.69 0.40 33.5 16.0 50.5 3.0 90.4 6.6
ER S3 0.74 0.47 0.91 0.94 0.79 0.41 28.7 20.1 51.2 3.0 93.6 3.4

1 Cyp/ CogTT IR o/ Coz —FRMENE 5 Cog/ Cagll IR Cog/ Cagihit; 358/ CaySH AR CasfikE(S)/ Cagfhikit(S) 36/ Cagll R iMIhifihe/
C3o#EhE s SF F/R AR PIVEMS (B4 5 OF s 4 Fmkm (%%
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Fig.3 Saturate fraction gas chromatograms, and m/z 191, m/z 217, m/z 177 chromatograms for

extractives from Silurian bituminous sandstone and Carboniferous oil sand samples of Halahatang Depression
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