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Abstract: This contribution studied the organic geochemistry and logging response characteristics of oil shale in Shitoumei area of
Santanghu Basin and built a AlogR model based on the analysis of sample testing data and logging data, in order to establish a logging
identification model of oil shale. The results show that the oil shale in the study area has high organic matter abundance and low
maturity, and the organic matter type is I — Il , with a medium oil yield. Compared with surrounding rock, oil shale is characterized by
high resistivity, high sonic interval transit time, low density and high natural gamma.The TOC of mudstone in the study area shows the
best correlation with the resistivity and the sonic interval transit time logging and a calculation formula for AlogR model is thus

established based on the superposition of the two logging curves. Then, through the coupling of the TOC data and AlogR, a logging
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identification model of TOC is established. The oil yield of oil shale in the study area has a good correlation with TOC, so the logging

identification model of oil yield of oil shale is established based on the relevant formulas of oil yield and TOC, as well as the relevant

formulas of TOC and AlogR.The correlation coefficient between the measured oil yield and the predicted oil yield based on this model

can reach 0.86, indicating a good correlation. These models can be a basis for the subsequent identification of oil shale and the utilization

of old well data in the study area.
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Fig. 1 Geotectonic location map(a) and tectonic units(b) of Santanghu Basin
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Fig. 3 Sampling point of borehole Byy—1
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Table 1 Analysis data of oil shale in Santanghu Basin
S S, $ 1S, HI (o)}
FERSRIE BERS SIFE/% TOC/ % L °C
/(mg-g) /(mg-g') /(mg-g) /(mg - HC/g - TOC™) /(mg HC - g - TOC™)
By24 3.90 7.87 0.21 1.22 1.43 443 16 8
By20 3.67 7.31 0.79 46.25 47.04 448 633 6
Byl8 3.54 6.17 0.84 4258 43.42 444 691 4
i By17 8.20 12.40 1.8 92.61 94.41 445 747 4
Byl6 6.06 9.44 351 69.69 73.2 440 738 13
By12 5.17 8.98 0.97 72.38 73.35 447 806 5
Byl1 5.03 11.60 0.75 92.42 93.17 448 797 4
c1-7 6.26 13.8 0.99 72.25 73.24 437 531 46
HTH C1-5 4.55 10.55 1.9 54.53 56.43 425 535 37
C1-3 3.82 7.68 0.21 41.83 42.04 440 547 51

F2 ZHEMIMEMIT 1 FRTNER ETRENHE

Table 2 Logging values of oil shale and upper and lower mudstones in well Byy 1, Santanghu Basin

H SR 5/ API R/ (g cm ) RAEHRHAR/(Q - m) FRUERT 2/ (ps » m™")
HE AR - - —

BN | -8 Bl -8 SN -8 {u -2

By17 FHR e - 2.43~19.49 10.11 2.22~25 2.38 415.9~790.28 558.88 83.52~98.47 90.43
By17 WIS 8.20 4.17~26.89 18.07 2.02~2.28 2.13 689.22~911.64 849.99 89.04~100.16 96.06
By17 TEBUR A - 3.97~26.33 16.86 2.25~2.35 2.30 410.96~665.37 590.03 83.93~97.33 89.31
By12 E R - 2.1~19.54 8.61 2.15~2.59 2.40 658.16~1119.69 858.20 84.18~90.56 87.25
By12 iD= 5.70 2.87~23.37 14.11 2.02~2.31 2.18 905.12~1500.19 1288.40 73.37~96.99 87.93
Byl2 F#les - 1.23~22.05 12,56  2.17~2.46 227  407.95~901.8  590.32 84.8~90.4  87.07
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Fig. 4 Organic matter types and maturity of Lucaogou Formation oil shale in Santanghu Basin
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Fig. 5 Logging response characteristics of By12 oil shale in well Byy 1, Santanghu Basin
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Fig. 6 Logging response characteristics of By17 oil shale in well Byy 1, Santanghu Basin
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Fig. 7 The relationship between TOC and density, resistivity , natural gamma,sonic interval transit time logging
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