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Abstract: This study aims to investigate the thermal evolution characteristics of organic matter in the Lower Silurian
Longmaxi Formation, southern Sichuan Basin. Data from wells, lithology, and temperature experiments is applied to
examine the present-day geothermal field characteristics; Laser-excited Raman spectroscopy is employed to measure and
calculate the vitrinite reflectance (RmcR,) of organic matter in shales in the Longmaxi Formation. Using R, as a
constraint and the BasinMod technique for numerical simulations of basins, we reconstruct both the heat flow history in
the southern Sichuan Basin and the thermal evolution history of organic matter in the Longmaxi Formation within the
basin. The results show that the bitumen in the reservoirs of the Longmaxi Formation in the southern Sichuan Basin
exhibits RmcR, values varying from 2.7 % to 3.9 %, indicating the presence of overmature organic matter, with the
maturity increasing gradually from the Weiyuan to Luzhou and then to Changning blocks. During the Caledonian, most
organic matter was yet to reach the hydrocarbon generation threshold. From the Dongwu to the Indosinian orogenies, the
organic matter in the northern Weiyuan and northwestern Chongqing areas featured low to medium maturity , while that in
the Changning-Ningxi blocks and the southern Luzhou block was highly mature and overmature, respectively. During
the Yanshanian movement, the organic matter in the Longmaxi Formation in the southern Sichuan Basin was generally

overmature. The thermal evolution of organic matter in the Longmaxi Formation in the southern Sichuan Basin is jointly
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affected by several geological factors such as paleogeomorphology, paleo-burial depth, eruption of the Emeishan Basalt,

and tectonic uplifting. Of these, the paleo-burial depth and eruption of the Emeishan Basalt are identified as the primary

factors.
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Fig. 1 Maps showing division of structure units (a)!*?

', typical well distribution (h)

17 and the composite stratigraphic column of typical

wells (¢)™ of the southern Sichuan Basin
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Table 1 Geotemperature and present-day heat-flow values of typical wells in the southern Sichuan Basin

H5 B /m S AR/ C MR B/ (Clkm) A PGAH/ (mW/m?)
w203 3220.0 111.4 28 62.7
7203 2940.0 109.0 30 68.6
7225 3907.9 116.0 25 55.7
RC1 6019.0 187.0 28 58.9
JYT1 4375.0 148.0 29 64.1
H202 4129.4 115.6 23 53.4
L211 4961.0 137.0 24 53.0
L202 4380.0 120.0 23 51.0
Y207 3079.9 89.0 22 51.1
N209 3202.0 109. 7 28 62.2
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Fig. 2 Cross plot showing the formation testing temperature/
bottomhole temperature of typical wells vs. burial depth in the

southern Sichuan Basin
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Fig. 3 Isogram of the present-day heat-flow values in the southern Sichuan Basin
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Fig. 4 Laser-excited Raman spectra of solid bitumen in the Longmaxi Formation from typical wells in the southern Sichuan Basin
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Table 2 Maturity of solid bitumen in the Longmaxi Formation shale from typical wells in the southern Sichuan Basin determined

using laser-excited Raman spectrometer

Fine2 IR /m al
I3 Y /% SEIE% W RiBuA

7203 2685 ~ 3005 2.34~2.92 2.75 16
HS1 3905 ~3930 2.91~3.22 3.10 8
RC1 3775 2.98~3.24 3.09 5
L202 4224 ~ 4274 3.25~3.42 3.34 21
Y202 3150 ~ 3505 3.08 ~3.50 3.37 20
H202 4081 3.52~3.68 3.59 5
JYT1 4264 ~4316 3.37~3.58 3.45 25
TT1 3446 ~ 3426 3.39~3.50 3.42 25
N237 2900 ~ 2982 3.39~3.57 3.44 19
N240 4461 3.75~3.87 3.82 4
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Fig. 5 Contour map showing the organic matter maturity of the Longmaxi Formation shale in the southern Sichuan Basin
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Table 4 Organic matter maturity and corresponding hydrocarbon generation stages of the Longmaxi Formation in the southern

Sichuan Basin during critical tectonic movements
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