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Abstract: In order to determine the affecting factors and to build the predicating model of sensitivity in Luxiang depression, this
paper firstly analyzes the sensitivity results and some parameters, including porosity, permeability, contents of different kinds
of clay minerals tested in laboratory. Then it analyzes the relationship between sensitivity and porosity, permeability, contents
of different kinds of clay minerals, throat type, and the distribution of clay minerals, integrated with the lab methods, such as
core casting slices, microscope scanning, etc. Next, parameter prediction models are built by relating with sedimentary facies
and depth. The porosity, permeability, contents of different clays, contents of quartz and feldspar were predicted based on
these models which were used for sensitivity prediction. At last, sensitivity predicating models are built for speed sensitivity,
water sensitivity, acid sensitivity and alkali sensitivity using Elman neural network. Results show that the Elman is efficient in
sensitivity prediction; there are strong speed sensitivity, acid sensitivity, alkali sensitivity and salt sensitivity in Wuxing struc-
tural zone; whereas there is strong speed sensitivity in the center and northwest of Luxiang depression.
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Fig. 1 Schematic diagram of the study area and structural
zones in Yitong basin
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Table 1 Experimental results of sensitivity

FES mUEEERC ShEUEE OKBUEE MREUREL  mEdEEL
X282-1  0.00 0. 48 0.59 0.16 0.29
12S2-2  0.00 / 0. 80 0. 00 0.16
X14S1-3 / / / 0.55 0.43
X1482-4  0.00 0.35 0.79 0.16 0.52
X8S2-5  0.00 0. 69 / / /
X8S2-6  0.00 0.27 0.49 / 0.74
X8S2-7  0.00 0.43 0. 84 / /
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Fig. 2 Variations of experimental sensitivity index with depth
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Fig. 3 Tllustration of clay minerals by scanning electron microscope (SEM) pictures (samples from Luxiang depression)
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Table 2 Porosity, permeability and clay mineral content of the samples
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BE REm

TLBEE OO RMBEEA0° um?)  FERA PHRIA @ik BA /ZR)E

X282-1  2157.31 11.6 1.8 0 13.46  74.73  8.79 3.02
1.2S2-2 2 666.00 12.7 3.7 0 6.00 83.00 0.00  11.00
X1481-3 2522, 20 2.1 1.2 0 18.60 11.50 57.10  12.80
X14S2-4  2218.35 8.8 1.5 0 25.70  65.70  5.80 8. 80
X8S2-5 2310, 50 8.9 0.5 0 2.00 74,00  8.00 16,00
X8S2-6  2294.70 12.7 0.5 0 6.00 42.50 11.00 40. 50
X8S82-7  2284.44 13.2 1.8 0 10.00 11,00 14.00  65.00
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Fig. 4 Variations of samples’ porosity, permeability and clay content with depth
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Table 3 Predicting equations of clay mineral contents within different sedimentary facies

DUBURUAH A A A B/ FRZ
FH 1=0.000 6D+0. 0422 K=—0.006 0D+19.8530 C= 0.0017D—0.7636  IS=0.003 0D—3. 6557
SR D I=0.000 6D+0.0422 K=—0.006 0D+19.8530 C=0.0017 D—0.7636 IS=0.003 0D—3. 6557

W I1=0.000 6 D+ 0. 0422 K=—0.0060D+19.8530 C=0.0017D—0.7636  IS=0.003 0D—3. 6557
KTFAMRALE  1=0.0002D+0.9715 K=—0.0022D+9.1387 C= 0.0007D—0.3881  IS=0.0015D—1.194 8
RS RE  1=0.000 3D+1.4922 K=—0.0021D4+10.1700 C=0.0014D—1.3310  IS=0.0021D—2.017 7

Y] 1130 I1=0.008 2D—3.5918 K=—0.0031D+9.3358  C=0.0008D—0.6753  IS=0.000 1D40. 3759
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Table 4 Predicting equations of quart and feldspar contents within different sedimentary facies

UG HI(Q (V) KA (P (%)
- Q=0. 015 7D+32. 389(<2 350 m) F=—0. 005 4D+38. 435(<C2 350 m)
Q=—0. 026 3D+124. 470(>2 350 m) F=0. 023 5D—31. 827(>>2 350 m)
23 STIBI:] Q=—0. 002 7D+58. 151 F=0.011 2D+12. 431
R Q=90 F=10
K G U] i Q=1.2D—1914 F=—0.727 3D+1218. 4
_ Q=—0. 016 D+88. 728(>>1 800 m) F=0. 004D+23. 558(>>1 800 m)
W Q—62(<"1 800 m) F=25(<"1800 m)
Q=35. 7(<C1 200 m) F=49. 4(<{1 200 m)
JiE AR D Q=0.028 2D+1. 817 6(1 200~2 220 m) F=—0. 022 9D+76. 929(1 200~2 220 m)
Q=64.5(>2 220 m) F=26(>2220 m)
A 130 Q=—0.003D+74. 185 F=0.003 6D+17. 596
GigAb Q=—0.016D-+88. 728 F=0.004D+23. 558
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Fig. 5 Relationship of the sensitivity index between the predic-

tion by Elman neural network and the experimental test

Whg: D, = 0.791 8 D, + 0.019 6(R* =

0.962) , (8)
Kik: D, = 1.042 0 D, — 0.026 8 (R* =
0.991) , (9
. D, = 0.876 2 D, + 0.019 6 (R* =
0.942) , (10)
fRf: D, = 0.882 6 D, + 0.004 8 (R* =
0.999) , (1D
BiE: D, = 0.950 9 D, + 0.031 7 (R* =
0.996) , (12)
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Fig. 6 Sensitivity distribution by Elman neural network in second section of Shuangyang Formation, Luxiang depression
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