530 B4 4 o 5 w O Vol. 30 No. 4

2021 4£8 H GEOLOGY AND RESOURCES Aug. 2021
X E S :1671-1947(2021)04-0505-07 i E 5% S:P631.8 F Rl FFREE(OSID ) : i

Se80)
DO 10.13686/j.cnki.dzyzy.2021.04.014 SEREREAD A

WIRFEINER LW 9 53 A P HY Az

G ML AR
1. EARE B E TR A, F4 K& 1300315 2. &4k 4 8 H R E 203 B35 A, 4k 9F 136000;
3. EARG B E TR 102 B3 A, =4k #E L 135000

B O XTR ST AR LS B AR R R s BURE EARIR ISR B, U R P OB AT i EE N R — R 8
Yy SRR e Ve R R BE | A B A A 23 v HAT TSR R VR AR 58 R 1 R0 B 35000 - 45 5 it £ ) 4% (i R
WD WA TSR TR L W, e A SsCa A TR BE S TR 3 L W e Bl B b, ke S A5 8 2 8 A A A
TOURL IR 73 22 5 R X BIFSE DI RR A 5 TS A0 5 R oS A St 00 S S 86 L 0 O3 2 I 4% 8 e TSR E . i 2 I 2% R
T S8 BN R i L AR R4 2T B, PRI 1 2 48 R i S B RIS € P el b, I3 ARSI R X bty A S B
15 4> X R OPHTREAS B 0o M B 28 2R 5 TR G e Pk 0 A 4 SR A 7 BUAE IR BA T 05 3k O AT Rk

KSR B0 Y5 AR RETEIH s AT s PR ST HIL s SRR 223

APPLICATION OF EXTREME LEARNING MACHINE IN ANALYSIS OF
CLAY MINERALS

BAI Ye!, CAO Nai-wen?, QIU Qing-liang®
1. Geophysical Prospecting and Surveying Team, Jilin Bureau of Codlfield Geology, Changchun 130031, China;
2. No. 203 Exploration Team, Jilin Bureau of Codlfield Geology, Siping 136000, Jilin Province, China;
3. No. 102 Exploration Team, Jilin Bureau of Codlfield Geology, Tonghua 135000, Jilin Province, China

Abstract: The study on low permeability reservoirs in the 8th member of Lower Shihezi Formation, Upper Paleozoic in
northern Sulige of Ordos Basin show that diagenesis is one of the main factors controlling the distribution of gas
reservoirs, while clay minerals affect the type and intensity of diagenesis and serve as an important indicator in the
classification of diagenesis. This study attempts to use natural gamma-ray spectral logging combined with neural network
(extreme learning machine, ELM) to accurately calculate the content of clay minerals in reservoir, providing support
for automatic identification of diagenesis in the whole well. In the analysis of clay minerals, to avoid the influence of
difference of rock skeleton and particle compositions on logging information, the neural network of clay mineral analysis
is established respectively for lithic sandstone and lithic quartz sandstone in the study area to improve calculation
accuracy. The neural network adopts the ELM with lower probability of trapping into low efficiency and local optimum to
ensure the speed and stability of analysis result. On this basis, 15 X-ray diffraction analysis samples from the 8th
member of Lower Shihezi Formation in northern Sulige area are used to compare the calculated results of differential and
indifferential lithology, proving the effectiveness of the method.
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Fig. 2 Location map of the study area with well position
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Fig. 3 SEM images of the clay minerals from the 8th mem. of L. Shihezi fm. in Sulige area, Ordos Basin
a—5R e A, 75 54 H 3406.68 m, x383 (chlorite coating from Su54 well); b—F £ FIE AT, 75 54 H 3406.68 m, x1191 (authigenic kaolinite from Su54
well); —fFIE, I3 54 FF 3404.11 m, x1220 (illite from Su54 well); d—HHZHE)Z, 75 77 H 3136.25 m, x900 (illite-smectite mixed layer from Su77 well )
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Table 2 Comparison of clay mineral calculation results
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Fig. 5 Comprehensive interpretation of clay mineral contents in the 8th mem. of L. Shihezi fm. of Su53 well
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