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Abstract: Lithology recognition plays an important role in reservoir logging evaluation, influencing

the accuracy of critical parameters such as development degree and porosity. In Huizhou 26 — 6 well block
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within the Pearl River Mouth basin in the northern South China Sea, the lithology of igneous rocks is
intricate, with widespread alteration significantly impacting conventional logging data. As a result, the
conventional lithology identification faces difficulty in satisfying the exploration needs. To enhance the
accuracy of identifying altered igneous rocks, we integrate conventional logging and element cutting
logging to establish lithology identification methods through diverse machine learning algorithms. A
comparative analysis leads to a comprehensive identification method of discerning altered igneous rocks.
Initially, a core element data-based correction method for element cutting logging is established to obtain
reliable data. Subsequently, the £ — nearest neighbor (KNN) method and the support vector machine
(SVM) method are employed to identify the lithology of six igneous rocks in the study area—diorite,
tectonic schist, altered diabase, granodiorite, altered granite, and granite. In the target layer of four
wells with rock slice identification data in Huizhou 26 — 6 well block, data points (145 in total) are
extracted according to the corresponding depth, of which 80% are used as training samples and the
remaining 20% as test samples. Taking sample test accuracy and whole well lithology recognition effect
as evaluation indicators, the results of comparing the two algorithms indicate that the recognition
accuracy of KNN and SVM algorithms is both 92.65% ., but the whole well recognition effect of KNN
algorithm is more in line with the distribution characteristics of stratigraphic lithology, indicating that
the comprehensive lithology recognition based on KNN algorithm is more suitable for the study area.
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Fig.1

Location map and comprehensive histogram of Huizhou depression
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x1 HRAREHBES
Table 1 Lithological dataset of the study area

Ak R./(Q+m) GR/gAPI CNL/% DEN/(g/cm?) w(*"K) /% w(Mg) /% w(AD/ %
29.40 74.24 24.13 2.68 5.45 0.109 0.133
45.10 81.09 22.37 2.76 5.97 0.147 0.114
4 38& R
69.70 91.61 16.28 2.66 6.13 0.111 0.115
66.60 76.42 22.83 2.76 5.38 0.113 0.128
450.60 73.91 13.01 2.70 4.26 0.057 0.153
152.90 68.11 16.23 2.66 4.03 0.039 0.158
AR 846.40 69.95 13.32 2.70 4.40 0.041 0.138
370.10 74.82 15.84 2.70 3.96 0.045 0.156
222.80 75.12 17.36 2.65 4.32 0.045 0.150
21.67 76.12 20.82 2.51 3.45 0.065 0.144
23.80 71.15 21.24 2.55 3.99 0.106 0.152
ot 70 W 2
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