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Abstract: When separating the mixed distributions of element abundance, probability graphs can only make a rough estimate of
parameters. To solve this problem, we introduce a method of Minimum Message Length Criterion-Expectation-Maximization
Algorithm (MML-EM). Simulation studies have shown that the method has higher accuracy than probability graphs in estima-
ting the parameters of mixed distributions of element abundance. It is applied to dealing with the geochemical data of quartz
vein, sampled from tungsten ore in Dajishan, Jiangxi Province. The research shows that the concentrations of W, Ta and Nb
are mixed pairs of log-normal distributions, biomodel distributions. Referring to the previous geological results, the conclusion
is as follows. For W, the component with high average value represents the high-grade ore formed by hydrothermal filling type
in ore-forming processes, and the one with low average value represents the mineralization in other stages, high-value parts of
which may indicate that there is a weak disseminated tungsten mineralization at late magmatic stage. For Ta and Nb, the situa-
tion is similar. So the method provides a good quantitative tool that can help separate the mixed distributions of geochemical da-
ta and explain the multiple geological events.
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et al. ,2005). A SCIE 2 IR 4341 (1) 1 BEWE 58 AL AR
B o3 A KL T3 50 IR B 0 A TE R 22 b o s A
SRR AT B R GRS K55, 1983).

TEWF TR 1Y 70 A B b BT AN © &G
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A IC R 3 A G AT 1 R4 4307, JF A H
K53 R PR IEFIDY R : IE SR 20500 43T
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RIS TARZ R, ST AR N AR B T AR
(Cheng et al. , 1994; 4k, 2008).
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TR R R LA R A W W S P AR S A, X fl
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fRZ 240k, Hsu et al. (1986) #EH T— 3T A Wik
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AR F 1 7 1 & Figueiredo and Jain(2002)
P2 9 2 F i/ IME B B HE N (Minimum Message
Length Criterion, fajf/k MML) #1488 5 KAk i (Ex-
pectation-Maximization Algorithm, fajFg EM) 14 )7
L EFR MML-EM J73k. %7 1 HAESEEE T )i Ak
PRIY BRI S A6 2 A [R)/8 (G 4248, 2006) , H:
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B REREPIPARE 2 CRIE) 1 M 25
e AR . HBEEAS FEARUR 78 25 Hh ik 2R 25000 ) 6 1 1
LT AGTH IRV S SRS PR S B UE AL T
H B RS L. AR B Ak 3 1 i 2 B30 8 1) 48 75 6
SHEEIATR R, Wb B kA, B R WSk, 6404,
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FEF MML MERFT EM HESE 1) 55 X RE A T
M55 1265 2 2 & EM B E 2GR
B M WA L5 3 AR A TP A L
SROTEMPB R KE. BEE Bk 3 48, HIFR
WAEE B B/ O T et XA i 5
B RN 2 S-S A S0 B DL SCRiR (Figueiredo
and Jain,2002).
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T A MATLAB #4442 BUIRM IEZS 5347 1Y
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F 1 MML-EM 75 iE1EH
Table 1 Simulation of the algorithm of MML-EM

WS o« BMH offiitH pHME o fHE o HH offiitE

| 0.5 0.51 0 —0.04 1 0.93
0.5 0. 49 3 3. 00 1 0. 86
0.9 0.9 0 0 1 1.03
2 0.1 0.1 6 5. 88 1 0. 95

x2 HEEREREY
Table 2 Simulation of the probability graphs

KIS o M o ffiiHE o BME pfiitE o HH offiitE

0.5 0.6 0 0.7 1 1.2
! 0.5 0.4 3 2.3 1 1.08
9 0.9 0. 67 0 —0.9 1 4.25

0.1 0. 33 6 5.1 1 3.8
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Fig. 1 Tungsten concentration data partitioned into two-

components
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Fig. 2 Tantalum concentration data partitioned into two-

components
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Table 3 Metallogenetic epoches and metallogenetic stages of Dajishan deposit
A TR BB YR A PR ARRFAE HBECO
L & TR ¥ L7184 FHEA RHR A AR B VR A AR R s ATk N 640
N B R A A BT A
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Eﬁig I; &% W-Mo-Bi £ 3% Fl B A0 CRET I R  MER BT R PR EY2 A : 260
&@»@q Ak FERP INBE TR Ak
#Ak
Huttk
Is & Wi £ ik M B RERER i R A kT M=k 130
IR ER AL
e Ak

R4 BHSHSH

Table 4 Estimated statistical parameters of tungsten

i3 & HE 05 I
1 0.21 26. 1 12.6
2 0.79 297.7 403

RS EHAHSHY

Table 5 Estimated statistical parameters of tantalum

3 E FIH 1075 I
1 0.25 0.01 0.01
2 0.75 1. 60 28.0

R6 RHABSHY

Table 6 Estimated statistical parameters of niobium

i E HfE 05 Ji
1 0.95 1.43 3.13
2 0.05 13. 38 4.29
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B Hod 37 2, 3 Ak 297, 7X 1075, [ 79%.,
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FE 2.3, X MR TG E B B 1) F BT E . H
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IRAXEOES /3. 50T 3% A R B B i s
YERITEZS ] LS s, h FAa e T A
SRR A A K AR R, o IR AR R Y
AU Nb-Ta 1k, fir DA s s (B SRARER 755 1
T — BB RT3 Nb-Ta 91k, RIZH
2 NRIES 3 AN B B s i IGAE A AR AR e T HoAth
U LOES T (A

5 ST R N TR VA O B E s W D @8 W i
LA W 00 b ST S AT A R R PR 4L i A
G5 1990).
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(2) i FiZ 7 125 0 M 70 R 5 L0 45 0 ik A
DA R L 25 R B 98 R L T A4S
FNE5E 8 AR S AR IR B 2 ST 4Lk
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i AR L A Y v AR AR R R S AR
B I B R T IE AL AR X R TS 6 N RIER 7 A
BB B B & W-Be-Mo 7 3 k™ Ak B Be Al & W-
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552 AFNES 3 AN B B IR SR A2 T LA AR
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