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Figure S1. Distribution of absolute concentration of n-alkanes in the Ordovician oils from the Shuntuoguole low uplift in the Tarim
Basin.



Figure S2. Absolute concentrations of terpanes (A), steranes (B), and aromatic hydrocarbons (C) of the oils in the Ordovician car-
bonate rocks used in this study. Ave = average; BNT = benzonaphthothiophene; C2-DBF = dimethyl and ethyl dibenzofuran; C2P =
dimethyl and ethyl phenanthrene; DBF = dibenzofuran; DBT = dibenzothiophene; Dia = diasterane; DMDBT = dimethyl dibenzothio-
phene; DMFL = dimethyl fluorene; DMN = dimethyl naphthalene; EN = ethyl naphthalene; FL = fluorene; H = hopane; Max = maximum;
MDBF = methyl dibenzofuran; MDBT = methyl dibenzothiophene; M-EN = methyl-ethyl naphthalene; MFL = methyl fluorene; Min =
minimum; MN = methyl naphthalene; MP = methylphenanthrene; N = naphthalene; P = phenanthrene; TAS = triaromatic steroid; TeMN =
tetramethyl naphthalene; TMN = trimethyl naphthalene; TMP = trimethylphenanthrenes; TT = tricyclic terpane.



Figure S3. An oil–source rock correlation using the triaromatic
steroid (TAS) parameters C28-/(C26 + C27) TAS, C27-20R/C28-20R
TAS, and C26-20S/C28-20S TAS and a set of source data based on
the previous study (Chen et al., 2018b). (A) Crossplot of the
triaromatic steroid parameters C28 /(C26 + C27) TAS versus C27-
20R/C28-20R TAS. (B) Crossplot of the triaromatic steroid pa-
rameters C26-20S/C28-20S TAS versus C27-20R/C28-20R TAS.
Є3x = Upper Cambrian Xiaqiulitage Formation; Є2m = Middle
Cambrian Moheershan Formation; Є1w = Lower Cambrian
Wusonggeer Formation; Є1y = Lower Cambrian Yuertusi For-
mation; O1h = Lower Ordovician Heituao Formation; Є3t =
Upper Cambrian Tuershaketage Formation; Є2s = Middle
Cambrian Shayilik Formation; Є1xd = Lower Cambrian Xidashan
Formation; O3l = Upper Ordovician Lianglitage Formation; O2–3s =
Middle to Upper Ordovician Saergan Formation; SB = Shunbei oils.



Figure S4. Statistical results of the API (A), viscosity (B), sulfur content (C), and ratio of saturate to aromatic hydrocarbon contents (D)
of Ordovician crude oils from the Shunbei no. 1 fault belt and Shunbei no. 5 fault belt in the SLU in comparison.
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Figure S5. The drilling cores (A) and petroscopic photographs (B, C) showing that microscale sutures and fractures (F) are also well
developed in the Ordovician carbonate rocks in the Tarim Basin. (A) The drilling cores of the Ordovician Yijianfang Formation at 7443.9m
of the well SB2 showing that sutures are well developed and filled by solid bitumen (SB). (B, C) The microscopic photographs of the
Ordovician Yingshan Formation in the Xikel Grand Canyon in Bachu area showing that transverse F (B) vertical F (C) are both developed.
SV = solution void.

Figure S6. Plot of the absolute concentration of (3-+4-)
methyldiamantane (MD) versus diamantane of the Ordovician
crude oils from the Shunbei and Tahe oilfields in the Tarim basins.
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