Advances in Geosciences HLEREI R, 2018, 8(2), 406-415 Hans )i
Published Online April 2018 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2018.82043

Based on the Principal Component Analysis
and Fisher Discriminant Analysis to Identify
the Polyhalite

Meng Zhang?*, Yishan Ge!, Wanxiao Li!, Kun Wang?,

Yongkang Jiang?!, Yukun Gong}, Xinlin Min!

'School of Earth Science and Technology, Southwest Petroleum University, Chengdu Sichuan
’China Southern Exploration Company Exploration and Development Institute, Chengdu Sichuan
Email: '1019897345@qq.com

Received: Apr. 8th, 2018; accepted: Apr. 21%, 2018; published: Apr. 28th, 2018

Abstract

The potassium salt of the lower Triassic in the Sichuan Basin is widely distributed. The main de-
velopment of polyhalite is associated with minerals such as rock salt, anhydrite and rock salt, and
the lithology is very complicated. Therefore, it is very important to accurately identify the polyha-
lite in the Sichuan Basin. Based on well logging method theory and mathematical statistics theory,
the author combined the principal component analysis method to establish a fisher discriminant
model to carry out qualitative identification of rock minerals in the study area. The overall discri-
minant accuracy rate reached 82.9%. Compared with the traditional logging identification me-
thod—cross plotting method, it has the characteristics of high recognition accuracy, simple opera-
tion, and high recognition speed. So, it is worthy of promotion and using.
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Figure 1. Rendezvous method for identifying rock minerals
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Table 1. Part of the learning sample

® 1L AWMIFEIEK

o W ZHE
FEfAR S
SP(MV) GR(API) AC (us/fty CNL (%) DEN (g/cm?) Rt (Q'm) U (ppm) Th (ppm) K (%)
1 94.808 70.396 54.685 8.199 2.874 2281.675 0.115 1.893 5.009
2 94.793 68.237 54.854 8.559 2.872 2445.312 0.107 1.941 4.880
3 94.777 66.478 55.022 8.819 2.872 2529.145 0.103 1.980 4.747
4 94.761 64.798 55.166 9.139 2.871 2612.978 0.099 2.020 4.614
5 94.821 63.518 55.382 9.299 2.872 2754.949 0.095 2.092 4.484
6 94.880 61.679 55.526 9.579 2.873 2896.920 0.092 2.163 4.353
7 94.939 59.600 55.287 9.739 2.874 3093.243 0.096 2.187 4.254
BHE T 10000
X HUH— 4Rt
£k —1LRt
M
Figure 2. Linear normalization and logarithmic normalization comparison diagram
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Table 2. Variance analysis table
F2 TERENWE
i FRAEAR T3 ZETTHREE % U5 7% BRTTIREE %
GR 3.536 39.289 39.289
AC 1.507 16.739 56.028
CNL 1.343 14.918 70.946
DEN 1.161 12.896 83.842
Rt 0.554 6.151 89.993
U 0.468 5.205 95.198
Th 0.322 3.581 98.779
K 0.072 0.802 99.581
SP 0.038 0.419 100.000
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Table 3. Part of the sample main component score
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GR (API) AC (us/ft) CNL (%) DEN (g/cm?) Rt (Q'm)
1 1.09881 0.88475 1.16792 ~1.1296 0.3081
2 1.16504 0.90211 1.03049 ~1.16213 0.29538
3 1.25852 0.88295 0.82582 ~1.23979 0.28749
4 1.32262 0.86403 0.7261 ~1.26021 0.25798
5 1.36595 0.84849 061131 ~1.26641 0.2591
6 1.28924 0.8636 0.52894 ~1.15149 0.34615
7 1.22953 0.85944 0.47231 ~1.05073 0.39827
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Figure 3. Canonical function rendezvous
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Table 4. Discriminant results
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