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The application of big data to exploring the relationships between major
minerals in ores

CHEN Jun-lin, YAN Yan and PENG Run-min
(Schoo!l of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract: In recent years, with the development of big data, geology has met new opportunities for development.
Nevertheless, there are still relatively insufficient studies that use big data to study the relationships between differ-
ent minerals. The basic components of minerals, rocks and ores usually exist in the form of coexisting assemblages.
The occurrence of minerals is not random, but coexists and accompanies with each other according to some certain
pattern. Mining co-occurrence pattern of these minerals through big data technology and mining the relationship
between minerals can help better understand the relationships between minerals and can also play a positive role in
guiding mineral prospecting. In this study, the authors used association rules, frequent pattern mining, network
analysis, and community detection, which are commonly-used big data mining methods, to analyze the big data of
the main components of ores. The dataset used in this paper was from the “Mineral Resources Data System”
(MRDS) of the U.S. Geological Survey, which has collected a large number of mineral composition data from all
over the world. The results show the following features: (1) Frequent mineral assemblages concealed in ore mineral
composition dataset can be discovered through association rule mining. The frequent mineral assemblages are useful

in mineral prospecting and the understanding of the relationship between minerals; (2) The rules mined by associa-
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tion rule mining are a kind of quantitative reasoning rules. The interest measurement index can quantitatively repre-

sent the strength of rules. These rules are more quantitative and refined than the rules summarized by experience;

3 By means of network analysis, the relationship between main minerals in the ore dataset can be visualized

dynamically, multi-dimensionally and quantitatively. Combined with community detection, the hidden relationship

between minerals can be found from the ore mineral data set.
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(DS ) = {(HEHE ) 0.001 3 0.95 432.67
{aifi = (BN} 0.001 0 0.82 357.11
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{(— KB Y= {(ZKEA ) 0.002 4 0.96 246.23
(BRINAT Y= (PR AT ) 0.001 0 0.85 202.57
iR, 580 = A 0.001 3 0.80 201.12
WA=, R, SRS )= { 246867 0.000 6 0.82 140. 67
Uk A Y= L) 0.002 4 0.92 131.95
OlE A, S40H, B Y= KB ) 0.001 2 0.89 71.22
(B, BRI A Y= GEBA) 0.001 0 1.00 63.63
{HRAARE™, R Y= AR ) 0.001 2 0.81 62.43
G4 H Y= (B A ) 0.001 0 1.00 53.98
(B)R Y= =) 0.001 1 0.98 46. 66
kA, A0, N = & Hin ) 0.002 7 0.76 40.91
(W ACH, AT, MR, RERET Y= (304 ) 0.001 0 0.90 33.62
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R A, A, 58 Y= A 0.001 2 247.37 0.99 30 149.2
L, — K EAA Y= (EKER ) 0.002 3 251.39 0.98 26 027.3
Ut Y= (k3 ) 0.001 3 432.67 0.95 20 756. 1
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(B, BAASRYE A Y= (BB ) 0.001 0 79.86 0.99 6268.6
Wk KA, JTf0A s B Y= (A ) 0.001 1 235.73 0.94 5633.6
s f1, e, n itk = EEBE ) 0.001 0 62.78 0.99 4960.7
{BRERRRY, BRBMED, R )= GRS} 0.001 0 339.31 0.87 4209.6
CGEYA, IS A Y= (SR F ) 0.001 0 47.85 0.99 3 700.2
{ BRAARAT, B, INEER ) = (BRERHA™ ) 0.001 0 329.53 0.85 3530.0
CEA, BEER, BRIk, S Y = (380 ) 0.001 1 38.20 0.99 3191.0
{TRERRT, R Y= (BAR ) 0.001 1 312.92 0.80 2772.0
(KA )= L) 0.002 4 131.95 0.92 2583.9
{ BRAR, R Y= (i ) 0.001 1 305.12 0.78 2495.6
{RERE, 95, 4 )= BREBRRY™ ) 0.001 1 199. 52 0.89 2315.7
G, RN, A B Y= (AR ) 0.001 3 23.60 0.99 2217.6
O ffA, s A A Y= (KA ) 0.001 1 97.49 0.95 2197.1
(B = JRb) 0.001 1 46.66 0.98 2 004.5
W, s, 850 Y= R ) 0.001 4 74.48 0.93 1238.4
GHERE™, 0 = EGEST) 0.001 0 60.28 0.95 1204.3
ORERE, TR = { TRBRe ) 0.001 1 180.08 0.80 1197.4
{ZKEH )= L) 0.003 2 117.18 0.82 1186.4
AT, INEER ) > BREVIRET ) 0.001 1 180. 08 0.80 1177.6
CHEAAT, SERE, B ) = (™ ) 0.001 4 36. 86 0.95 813.3
AR, A Y= A ) 0.002 1 97.57 0.83 757.5
(G0, R B Y= (A ) 0.001 3 23.11 0.97 739.2
OlE A, 400, A Y= VKB ) 0.001 2 71.22 0.89 720.6
(B A = A} 0.0010 64.49 0.90 712.9
{ BRANARD™, SR, R = RS} 0.001 0 68.50 0.89 686. 1
G, BT, 3 Y = (s ) 0.001 9 36.00 0.93 548.5
R, R )= (R ) 0.001 2 62.43 0.81 363.0
WA, G ) = (WS} 0.002 1 34.73 0.90 361.6
WA, Jiflf, wa, R )= (EaA ) 0.001 1 22.38 0.94 356.4
O, BWGERA Y= GEk™ ) 0.001 0 5.24 0.99 325.4
T, SR, 7, BETR O Y= (NEE™ ) 0.001 0 9.42 0.97 320.0
UK Y= R} 0.001 6 40.89 0.86 299.8
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