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Table 1 Coefficients of canonical discriminant function.

BREY Function

1 2
Ck 18.783 21.257
Cu 21.171 8.017
Crm 86.375 102.055
Ca 0.122 —2.237
‘i & Constants -12.674 2.309

PR 1:
o, =—12.674+18.783C, +21.171C, +
86.375C,, +0.122C,

PR 2:

o, =2.308+21.257C, +8.017C, +
102.055C,, —2.237C,
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Fig.1 Differential distance distribution of three mudstones
based on canonical discriminant analysis.
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Table 2 Coefficients of classification function.

2H Group

1 2 3
Cx 512.739  433.674  472.036
Cy —319.500 —406.666 —388.384
Cr 47.232 -316.877 —133.731
Ca 20.424 20.200 16.731
& Constants —192.331 -—134.176 —134.495
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Table 3 Classification predictions.

Fedb SeBRZE WSk SRS F A A5 Fedh SERRZE TSR HICHEEE FIH A5

5 Actual Forecast Mahalanobis Discriminant score /&5 Actual Forecast Mahalanobis Discriminant score
Serial  class class distance HE %2 Serial class  class distance R 2
number Function 1 Function 2 number Function 1 Function2
1 1 1 0.024 3.386 -0.201 24 2 2 0.882 -0.551 —-0.052
2 1 1 0.003 3.454 —0.216 25 2 2 0.771 —0.513 —0.019
3 1 1 0.043 3.717 —0.020 26 2 3™ 0.905 —0.024 0.363
4 2 2 3.558 1.707 -2.175 27 2 3" 0.831 0.178 0.931
5 2 1™ 3.978 1.726 0350 28 2 2 0.713 -0.783  0.05
6 2 2 2.725 1.193 —-1.283 29 2 2 0.591 —-0.645 0.339
7 2 2 6.328 0.735 —-1.655 30 2 3™ 0.748 -1.061 0.782
8 2 2 5.144 1.244 —2.124 31 2 3™ 0.871 —0.831 1.186
9 2 2 0.714 1.476 —1.435 32 2 3™ 0.244 —0.529 0.766
10 2 2 0.397 -1.091 -0.891 33 2 2 0.434 0.388 -1.623
11 2 2 2.553 -0.687  —0.965 34 3 3 0.657 -1.177  0.745
12 2 2 0.023 -1.275 -1.611 35 3 2" 0.629 -1.084  0.123
13 2 2 0.082 -0.514 -0.518 36 3 3 0.282 -0.97 1.021
14 2 2 0.050 —0.629 —0.535 37 3 2™ 0.969 —1.862 0.022
15 2 2 0.853 —0.39 —0.688 38 3 3 0.005 —0.242 1.284
16 2 2 5.531 0.029 —1.454 39 3 3 0.764 2.203 3.349
17 2 2 1.331 -1.912 —-2.080 40 3 3 0.251 0.502 1.647
18 2 2 1.064 -1.241 0.287 41 3 3 0.911 0.755 2.484
19 2 3™ 3.369 —0.946 1.100 42 3 3 0.971 -0.461 0.851
20 2 2 0.780 —2.005 —1.039 43 3 2™ 0.304 —0.221 —0.193
21 2 3™ 0.221 —0.650 0.511 44 3 3 0.957 1.314 0.815
22 2 2 0.513 -0.566  —0.841 45 3 3 0.741 —0.285 0.786
23 2 3" 0.260 —-0.223 0.743 46 3 3 0.963 -0.64 1.786

VE: ORI HELR, 1 RNRKOE KRS, 2 FONEIROIRFGR S 3 AR ORI S
Notes: ** represent misjudgment phenomenon, Class 1 for dark gray mudstone containing, Class 2 for dark grey calcareous mudstone,
Class 3 for grey calcareous mudstone.

x4 REHFRHSELER

Table 4 Classification results of the test sample.

Fedb SEBRZE WK BIKES FH A5 Fedh SERRZE TSR HICHEEE FIH A5

5 Actual Forecast Mahalanobis Discriminant score /&5 Actual Forecast Mahalanobis Discriminant score
Serial  class  class distance HE %2 Serial class  class distance R 2
number Function 1 Function 2 number Function 1 Function2
47 1 1 0.108 3.208 -0.249 62 2 2 0.281 -0.771 -0.276
48 1 1 2.777 2.606 —-1.540 63 2 2 0.547 0.326 0.581

49 2 2 1.299 -1.384  —0.195 64 2 2 0.37 -0.756  —0.099

50 2 2 0.124 —0.611 —0.354 65 2 2 0.464 —0.953 —0.579

51 2 2 0.596 —-1.038 -0.330 66 3 3 1.191 0.380 2.076

52 2 2 0.249 0.185 -0.293 67 3 2 2.317 -1.715 -0.981

53 2 2 0.356 0.111 —0.025 68 3 3 0.081 —0.222 0.854

54 2 2 6.863 -2.76 0.761 69 3 2 0.56 -0.436  0.256

55 2 3 5.363 -2.452  0.758 70 3 3 0.18 —-0.445 0.812

56 2 2 1.144 -1.246  —0.017 71 3 3 0.947 0.745 1.473

57 2 3 0.311 -0.723 1.177 72 3 3 0.807 -1.176  —-0.427

58 2 3 0.497 -0.775 0.776 73 3 2 1.11 -0.923 0.358

59 2 3 0.66 -0.937 0.874 74 3 3 0.208 -0.552  0.887

60 2 2 0.556 —0.759 0.095 75 3 2 7.998 —2.996 —1.264

61 2 2 1.583 -1.491 -0.135

3 4EiE TR B IK TR 8 DA B K 8 K 5 e 2 B R 0l R SR 3¢
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y-ray spectrometry to identify the classification of well drilling debris of sedimentary rocks

based on SPSS
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ZHANG Lijiao' ZHU Meiying' HUANG Zijian> HUANG Jinchu'
1(The College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu 610059, China)
2(Exploration Department of Petro China Changging Oilfield Company, Xi’an 710018, China)
3(Panjin Recorded in Oil and Gas Technology Services Ltd, Panjin 124010, China)

Abstract Background: The application of gamma ray spectroscopy on the classification for the sedimentary rocks
is helpful to solve the problem of small classification and the long cycle for chemical analysis of the sedimentary
rocks. Purpose: This study aims to introduce a method of determining the content of natural radionuclides K, U, Th
in the well drilling debris with the low background gamma ray spectroscopy for dipartition among dark gray ash
mudstone, dark grey calcareous mudstone and grey calcareous mudstone. Methods: Count rates of K, U, Th in the
energy ranges of 1.37-1.56 MeV, 1.66—1.86 MeV and 2.41-2.81 MeV were selected to represent the intensity of
radioactivity of K, U, Th. The fisher discriminant criterion was applied to measured count rates of various samples for
classification of sedimentary rocks using the Statistical Product and Service Solutions (SPSS) software. Results:
According to the count rate of K, U, Th and total count rate of the three mudstones carry out the discriminant analysis
of rock lithology by using SPSS software, the accuracy rate reached 100%, 76.47% and 60%, respectively.
Conclusion: Gamma ray spectrometry method is of great significance for the division of sedimentary rocks in small
class. It could be used to completely identify the dark gray mudstone and the identification effect for dark grey
calcareous mudstone, and grey calcareous mudstone is good, but not distinguish them completely.

Key words Gamma ray spectrometer, Analysis of cores, Discriminant analysis
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