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Tablel Total organic carbon (TOC), reflectance, and pyrelysis-data.ef source rock samples from the Lucaogou Formation in well Malu 1, Santanghu Basin

GEEA =1 = B /m S1/(mg/g) Sh/(mg/g) Sy(mg/g) Hl(mg/g) T/ C Si+82/(mg/g) Sy/S3 TOC/% Ro/%
MLI-1 Pl WG IT 5 3 460.00~3 461.50 2.99 63.41 0.42 827.81 449 66.40 150.98 7.66 0.84
ML1-2 Pal WIRE TR S 3461.90~3 463.70 2.65 8.18 0.42 449.45 442 10.83 19.48 1.82 0.75
MLI1-3 Pal WK GBI IT 5 3 472.40~3 474.40 2.74 25.63 0.46 555.97 443 28.37 55.72 4.61 0.61
ML1-4 Pal WK GBI IT 5 3472.50:3 47450 1.23 39.01 0.40 723.75 450 40.24 97.53 5.39 0.98
MLI1-5 Pal VY b ke 3 504.0053 504,50, 0.98 20.04 0.23 603.61 442 21.02 87.13 332 0.90
MLI1-6 Pal WK GBI IT e 5 3 526.40~3 527.40 0.45 26.63 0.42 780.94 449 27.08 63.40 3.41 0.92
MLI1-7 Pal WK EEIRIT e 3 546.50~3 547.50 1.29 23.11 0.31 521.67 444 24.40 74.55 443 0.85
MLI-8 Pal SRR 3581.50~3 583.50 0.42 13.67 0.28 484.75 447 14.09 48.82 2.82 1.02
MLI1-9 Pal IR AR T 3 604.50~3 606.50 1.61 85.41 0.3 917.40 453 87.02 284.70 9.31 0.94
MLI-10 Pal R IIT T 3 609.50~3 610.00 1.28 24.79 0.25 659.31 444 26.07 99.16 3.76 0.86
MLI-11 Pal RIS e 2 3 624.00~3 624.90 0.57 27.54 0.35 691.96 448 28.11 78.69 3.98 0.90
ML1-12 Pal WG IT 5 3 657.10~3 659.00 0.30 15.86 0.22 626.88 449 16.16 72.09 2.53 0.85




FeCa HRE e RIS DT R L o e

12 SERSHR

F =S RGeS R T, B 2 AT REAPAE RS S, T R R SO AR 22 200 B, FREX
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TRERARENE (R E48=3:1, viv) 28, S RIHIEC k. & oA e i
WA J5 R REER A Sy
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SIS 8 g 7 [ 2 7] — MO FE i (Axio Scope Al & J M, Nl FRitE SY/T 5214—2012).
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2 HR5HE

2.1 B | #FAERARZIRES BRIk FEFE

AHBE R (TOC) FEREE (S1+S2) W FRAE N IE IR A A HUR = VA i B 2
ZHBN, WNE 1R/ WPTEET T TOC F 2N T 1.82%~9.31%, THMEAN 4.42%. Si+S2
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Fig2 Evaluation diagram of source rocks from well Malu 1 in Santanghu Basin[*]
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Table 2 Geochemical parameters of satnrated -hydrocarbons in source rocks of well Malu 1 in Santanghu Basin

. Pr CioTT/ 7-+8-MeC17/ Caopp/ 20208/ Cxr Cas Ca
B AR Pr/Ph Ph/nCis TnCa1/EnCars ¥/Crnax B/Crna /B GI
/nCiy (C19TT+Ca5TT) G (00+Bp) (S+R) (%) (%) (%)
MLI-1 0.96 0.60 0.63 0.87 0.05 0.17 0.29 0.07 0.01 0.10 0.29 0.41 20 40 40
MLI-2 0.60 0.66 0.66 037 0.08 0.18 0.42 0.07 0.04 0.14 031 0.43 20 40 40
MLI-3 1.10 029 038 1.61 0.03 0.07 0.47 0.11 0.01 0.09 023 0.47 26 38 36
MLI-4 0.67 028 0.48 212 0.26 036 0.73 0.14 0.20 025 033 0.50 23 36 41
MLI-5 0.68 0.18 033 1.90 0.04 0.12 0.34 0.10 0.13 0.15 031 0.43 23 35 42
MLI-6 0.80 0.20 030 2.07 0.08 0.24 035 0.17 0.1 0.15 030 0.46 26 37 37
MLI-7 051 0.17 043 1.58 0.04 0.12 0.34 0.05 0.10 0.20 033 0.43 23 2 45
MLI1-8 0.66 035 0.57 225 0.10 037 027 0.13 0.18 031 0.40 0.43 31 2 37
MLI1-9 0.42 025 048 0.68 0.07 0.29 026 0.07 0.04 027 0.49 0.49 29 28 43
ML1-10 0.46 0.14 0.41 1.79 0.06 0.10 0.61 0.17 0.12 0.24 0.44 0.49 26 2 42
MLI-11 0.61 0.15 033 279 0.02 0.03 0.56 0.34 0.09 021 032 0.48 22 36 42
ML1-12 0.73 022 0.48 4.59 0.02 0.10 023 0.16 0.08 037 0.41 0.44 35 26 39

VE: ProNEESGE; PhONMEKE; CooH A1 C3oH N CooH A Cao 7 J5t; GTAMIN i f8/Ca0 8 Jt;  B-carotane AIB-#HEE b Jii; y-carotane Jyy-#H38 Mt y/BNB-HAEE Not/y-H1% Mt Coax NIEMFERTEIE; Cro
TT+ CsTT 54 Cion Cos =3FiE; 7-+8-MeCi7/ Cuiaxs  7-+8-MeCiz A T-+8-FLFHEE C17, Crax AIE ST FUE
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Fig.5 (a) Relationship between Gammacerane Index (GI )and Pr/Ph in source rocks of the Lucaogou formation
from well Malu 1, Santanghu Basinl*%; (b) Relationship diagram of sterane maturity parameters in source rocks of

the Lucaogou Formation from well Malu 1, Santanghu BasintS]
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Detection and Geological Significance of
Carotenoid-Derived Alkanes in the Source Rocks : A
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Abstract: [Objective] Both y-carotane and B-carotane are ca;roteno’id-derived alkanes, which are widely
distributed in sediments and crude oil, but carotenoid-derived alkanes\with lew/carbon number are rare in the study
of source rocks. This study explored the sources of y-carotane, 3-carotane carotenoid-derived alkanes with low
carbon numbers, indicating their significance in geological carriers. [Methods] Twelve representative source rock
samples were collected from welldMalu 1 in the Lucaogou Formation of the Malang Sag and Santanghu Basin. The
geochemical characteristics were demonstrated in d@tah%)gzis chromatography-mass spectrometry, rock pyrolysis,
vitrinite reflectance(Ro), and total organic carbon (FOC).analysis to obtain the biogenic information of the target
compound. [Results and Conclusions] The source rocks of the Lucaogou Formation from well Malu 1 are rich in
organic matter, good in type, and in the mature stage. Moreover, the source rocks are rich in y- and f-carotane with
high-abundance and have carotengid-derived alkanes with low carbon number (Carbon number ranges from Cis to
C»s). Based-on the comprehe;&five analysis of the distribution characteristics of a series of biomarkers such as
n-alkanes, terpanes, and stefanes, acteria may be the main biological precursors of y- and B-carotane. In addition,
combining the evidence of thermal evolution of hydrocarbon source rocks, microbial fossils, and volcanic
eruptions, the present study proposes that the carotenoid-derived alkanes with low carbon number may be the
products of y- and B-carotane affected by microorganisms or thermal evolution. This study can provide new ideas
for the exploration of source rocks.

Key words: Santanghu Basin; Malang Sag; Lucaogou Formation; y- and B-carotane; carotenoid-derived alkanes
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