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Table 1 The normal distribution of titanium values in fine-clastic

rocks of K, from the central Yunnan, China
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G st AR TTiwE Aienave , mEWTR X" % b

/

0.35 . -2.49—-1.73 - 2 0.007143 1.296

0.45 -1.01 5 0.04182 3.546 }4'8’2 0-UT ey

0.55 -0.29 7 0.1582 Ioram 0.002 S - 0.13g

0.65 0.34 10 0.3859 7.663 0,713

0.75 1.15 T 0.6331 7.19% o033 Vo=0.207

0.85 1.87 2 0.3749 2,925 ) 4 o- ) il ) = 3.0

9.73 2,53 1 0.56325 0.933 JL R {,%AT .
[ e . . ,» o Lo L TR
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Table 2 The parameters of titanium values distribution in trap

from southwest China

Sy . w ! = - o —_—— sy P,
AR KB 1 X 5 Ve SR R e

0.2—14.44 147 2.7636 2.8104 101.69 12,78 1.9
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Table 3 The Parameters of copper values in the sandstone of copper
deposits from Central Yunnan,China
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0.15—3.73 l 350 1.1416 0.773 0,677 194.18 ( 417.14
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FEZIES, X 3ANESHOREERMIAEL, 5, 65,

MNERFRATR, OHEEYAT.05KFHCKRE, KHESHHHERERE
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j-_g{g_” €3,
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Tabled jy2-test of the first normal distribution of copper values

24,9116 ' 0.0003

X%0.05¢1) =3.84

‘ i i
a @ ‘ RREED | FMEE RERREE | BEEK | X y 5
0.15 } -2.11—-1.03 | 26 0.1515 29.694 ‘ 0.4595 | X =0.5842
0.45 | —0.06 85 | 0.5239 72,9904 . 1.976 | S, =0.277
0.75 | —1.14 80 | 0.8729 68.404 1.0325 | V, =0.474
1.05 } —2.22 | 25 0.98679 |

= 186 | | 196 | 3.4683
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Table 5 y2-test of the second normal distribution of copper values
i {ii FRETL R 2% 5 4 B it RmEmH BE B X x? ‘ £ ¥
0.45 ~2.56——1.92 8 0.005234 3.59988} [
0.75 ——1.28 3 0.02748 9.53942 0.3483 | X; =1.5011
1.05 ——0.64 17 0.1003 21,0648 0.7844 | S,=0.4683
1.35 —0.00 37 0.2611 31,2959 1.0397
V2=0.31
1.65 —0.64 35 0.5000 31.2959 0.4384 ,
1.95 —1.28 20 0.7389 21.0648 0.0538 | % C%.05¢n
2.25 —1.92 6 0.8997 9.54597 0.3483 =5.9915
2,55 —2,56 5 0.97257 J 3.59333
= 131 ’ 131 \ 3.0129
6 H=EEDHRB
Table 6 y2-test of the third normal distribution of copper values
il 14 1 B o 1 B 2R ’ ELE s it R ‘ 391 U ¥ x? 1 % *
0.45 -2.15—-1.80 3 0.01578 | 2.32659 o
0.75 ——1.46 0 0.03693 ©2.21886 l 0.2366 | A3 =2.1643
1.05 ——1.11 1 0.07215 i 3.86505 | S, =0.8679
1.35 ——0.77 8 0.1335 | 5.4873 1.1506
| V=0.40
165 —-0.42 9 0.2206 | 7.3458 0.3725
1.95 —-0.07 9 0.3372 | 8.4987 0.0296 | X70.05¢w) =
2,25 — - 0.27 6 0.4721 ‘i 8.4609 0.7158 12.592
2.55 —0.62 6 0.6064 | 7.933 | 0.4731
2.85 —0.96 5 0.732. ‘, 6.2433 ‘ 0.2476
1
3.15 —1.31 5 0.8315 ‘ 14,6242 L 0.0305
3.45 —1.65 4 0.9049 | 2.87469 } 0.6735
3.75 —2.00 4 0.95053 | 3.1161
= 63 J 63 ’ 3.9298 ‘
#7 ERUTLESRL2TNKITSHY
Table7 Distribution parameters of total iron values of iron deposit,Shilu
SEWBEGG | B 8 % X S v Em;&'DE W ZHG,
3
15—70 1565 47.532 13,552 0.283 - 1603.563 - 0.6444
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Table 8 jy2-test of the normal distribution of total iron values
of iron deposit,Shilu
H {is1 TR R R 5 0 B ﬂi’aﬁ%ﬂnﬂﬁiﬁg EURR Y 4 ’ x* £ Erd
<12.5 | —2.0—-1.79 32 0.001866 28,379 0.4620 ,
17.5 —-1.42 36 0.03673 33.431 0.1974 |X1=30.183
22.5 ——1.05 70 0.0778 56,247 3.3628 |S, =13.513
K
. ——0. .1469 2.54 0.5182
27.5 0.68 76 0.146 8 5182 1y o aus
— 32.5 ——0.31 106 0.2483 105.82 0.0003
E 37.5 —0.06 110 0.3783 118.518 p.6122 | X?v.0s(8) =15.507
42.5 —0.43 100 0.5239 115.995 2.2056
2
& 7.5 —0.80 90 0.6664 99.064 0.8243
% 52.5 —1.17 70 0.7881 73,993 0.2155
# 57.5 —1.54 64 0.879 49,205 | 4.4486
|
62.5 —1.91 60 ~ 0.9382 50,289 | 1.8753
— e - k——/v-“ —_— e — — . ——
b 814 813.5 | 14,727
, |
32.5 | ~3.21——2.51 0 0.0007 1.9292 2100 | —
) X :=52.816
37.5 —-1.80 18 0.0060 10.8836 2 =52.
s 42.5 —-1.10 30 0.0359 36.3272 1.102  |S, =7.107
= . —-0. .1357 76.03 0.
= 47.5 0.40 78 0.135 76.0396 0505 | ¢ o 1as
i 52.5 —0.30 93 0.3446 100.8644 0.6132
& 57.5 —1.01 85 0.6217 80.8444 0.2136
5 62.5 —1.71 50 0.8438 40.9864 1.9822 | y2.05(s) =9.488
T 67.5 —2.42 10 0.9564 15.8704 2.1714
= 364 363.75 8.2329
A7.5 | - 4.77—-3.56 5 ( 0.0001854 3.56 0.582 |
52.5 —-2.35 40 | 0.009387 45,55 0.676 | X3=59.709
% i S3;=4.131
= 57.5 —~-1.14| 150 | 0.1271 155.11 0.168 3=4
E 62.5 —0.07 163 0.5279 143.89 2.538 | Y3=0.089
& 2 (2)=7.824
7S <67.5 —1.27 29 0.8997 38.82 2,484 | XT0.0202 .
mo o I
b 387 ’ 386.93 6.448
Mg hEH, SIESHHMBRES, MIAHETHELFLS LA KE

MR, BREEHENE, REESIED, XHEMR-IIRELE: EAFHESR
RZBHKSIIVREEE D, RERRBREEE, REAEHE XBRB-KERK. &
HABTHIRWEE, mEXBEIRMCO,, 5. mREMEREKE, RFEHE—
PEE, ZERBZRERR. SOEHB o THVUR MRS DR ERER, &
. REPUE Y, MR ERR AR, IEESRERFENER. L
AEEHSREER S MEFWESSM, MATERENESS M, HREERD. £
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B BMAR, BT, BEESHERBTRNTFRGFEN, NEENBETERTEETP
BEEAE MR EE, MHREEOR, K08 FROTENHER, ESSPHEN
R LUDRIRRHEZE o

= TRWZEESH 5B L

E—-NEY RN, MRTREZRERAIAEIE, WA KESE L L H
Btk AT EHed 9 KRB RS R IE — DR EE, MEREHMNEES AR
MR, HBERRECA.

P(X=r) =t g4
rl

AFANFYE. ARK ERBE, SEPAZRMBHERMS Lo Rz HE
K, S5B100km®Hi6.25km ™ PHB HE, AHRSHBITRE, HRAXLBR, 34
RREI,

29 RTAZTEERFIENCRRE
Table 9 x2-test of Poisson distribution moedel for the spatial

distribution of copper deposits

HhHI100km? Br186.25km?
SR TSV FINT VSV R L En Pe
N I N /
T T o0 T TR0 se.n09 R.33T
0 51 42,7123 1.5351 1 26 | 18,556 10.178
1 30 36,331 1.,1032 2 16 20,296 ‘ 0,900
10 15,4407 1.9171 3 3 3.656
3 4 ! 4.3713 4 4 1.132
4 3 0.0296 ] 2 I 4,108 3.130
2.2337
t ' 0.158 t 2 0.028
[ 1 0.0224 T 1 ‘ (1.005
e | 100 ¢ 99,998 6.860 " 131 133,93 23.1514

H BB 2 BT 0. 058 0" Bl 46 45,99, ROFAIRAHHME AT 3,
M KB T R R AR E, THEE, THEEaTESRF KR E2 0
BB, BB R SBE & RAMEAN S F B, BIERRRT 5, ¥
BRILADAER R HB A AT, DG S - BEERBOO, “FRTPHERRLY
At S ARG A= L U T, B, 7E 308 EA R pdT 5 055 A o B T W AR ey 3
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MARKMERETANEE. ” ATERLSRESE) BERSERENT LR TE S
i, BEETILAEFRE ., BA, =1.35, A,=2.9, n; =23, n, =63/ A WA %
fi, HEHEZZHI5F X MAR B MBEMOCRBFIANEL, HERPBA
HR . XA =0.75, n, =50 HRIHEE, Hi.8mM, HEHEZEHR2.87
f&s SGRIIARIIP, CREBEH, EMATRSIF. XEXBMRBAKE, TaEH
TRAEHEZ M EE DI ERR, HEEEERL, =0.218, n, =55, A;=1.354,

ns =113, BEFHHZEH5 F. HEMERIIAEZLY, PVRRREWH, EFEHE
HR M, MEENR T, N ERTREM, ZEFE 3 EEERE, MiEs5EEH
AY ., BEWE—DEER 4 LR, DIsE M6 BN 284 it T 0506 BF
MBEHZIERE. I EHERA =0.567, n, =60 AR HESL,0E W, ENY

20 FHEFRANARKERNFEA-RIANYEIR
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Table 10 Numeral experiment forming an negative binomial
distribution by overlaping Poisson distributions with

different averages Experiment 1

) i | ‘ i

!
ri IRREECiBve LY BmEK | MR EEY | %’
- ‘ | L el
| | | |
0 ‘ 8 ! 12 18 I 15,2048 0.5139
‘ ' xtu.os(3) =7.815
1 9 14 23 26.3438 ‘ 0.4244
2 1 19 23 22.8217 0.0014
3 | 3 10 13 13.1803 0.0025
4 | 0 1 4 5,7090 l
| 0.0681 1
5 1 4 5 2.5413 !
J— [ — —— — —_ —— - — - - - ‘ - — ——
T 23 63 86 85.80 1.0103
%1 xE?2
Table 11 Experiment 2
T [ |
ri ‘ PR SRR ¢ PINOEEE BMEYE | ARELHE K x*
| |
o l 12 24 36 29,177 { 1.5956
X 0e05(3) =7.815
1 l 11 18 32 ., 39.506 1.4261
2 | 19 7 - 26,746 0.0208
i
3 | 10 1 Lo C 12,062 | 0.0835
1 | 1 0 ' 4,089 |
| ‘ ‘ J [ 1.1966
5 | 1 | 0 4 1.358 l
|

|
bu 63 30 113 112,938 1 4.334 |
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Table 12 Experiment 3
) . J /
£ mmmzxsmﬁ;«&( DM IR ’ X RTOmREE g ‘
| | !
! | : | |
0 13 36 70 62,530 1,326 1+ 75,960 0,122
| . | ‘ X st =399
1 11 32 13 l 61,702 1 5,719 ! 10,150 | 0.772 !
| ] ! XPeacs() =7.815
2 i 2%, 7 39,523 0.108 21.389 ) 0.280
3 0 1 1 10953 | 10,872 0,002
| | |
| 0 ! 1 2,183 :‘ 2,730 1573
| J | 0,011
3 ‘ 0 1 1 1 0.191 | ‘ 2,872/ |
| \ l
_ |
o ‘ 5 113 175 167.203 13.102 i67.825 1,217
‘ ‘ \
R13 XE4
Table 13 Experiment 4
' | '
i P BIBHALINER MY | IR e & x* 2 5 ST 4 x°
I
Y B ) \Ww‘4¥wr O S N o
o |12t sy % 35,035 2,213 | 16.103 0.0952
| i ’ CaLersf2)=3,09
1o 19 ( 33 11,113 2,518 37.338 i 0.3781
‘ , x5 =T.815
2] 19 6 25 26.737 | 0113 2Ll | 0.6811 -
\ i [
31w I O 10,721 ! \ 10,369 i 0.0381
: | | ‘ ‘
{ 1 0 ! oos.2260 1,139 1 .60 ‘ .
| ‘ 1 ‘ . 0.0018
5 4 0 1 0,933 | 3.236 u
( ’ ‘
e e I S
s ] 63 ) 60 I 123 | 123.02 6,411 | 122,954 | 1.213
| )

T ER L, HERFIANLZLY; 008, SRMERCANR =T o5 i,
LR Y, TREZEWAULNERENGERE ARG, W 8
FZERT L EHPNRRIGERM, FHTRENH G54,
BRI ET REAIBEOE B DB, BB BT RO B - A TR
oo MIEH TR, WHPIBE/AT L BNAERIHRNE E—A L 2K 4
fii, Bk, EESETHTRERARTI . AIEIEREHEE, XHPAERME (]
TR R AT ST T A A Ay, LG PR 6T A AR08
P(X=0) =PI

. +k
P(.\zk—:1>:»-£—+»-1--qp(x:k> (2)
Arpk=10, 1, 2, = , r=x*/(S*-x), p= —L — q=1-p

X +r
WHERNER D, TRV ERGITEESBADTHEEN S 2, BIEKTEA
0. OSBRI R, MEBHHBEAANT EBRAA T 54,
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Table 14 x2-test of negative binomial distribution model for the

spatial distribution of copper deposits,Yunnan Province

Ki | HPRT AT HSOTREHEY ‘ x? EHEV}QE@T; ﬁi:Dﬁﬂﬁﬁi’Z] x?
0 51 | 52.470 ’ 0.011 80 { 77.795 e
1 30 | 26,215 0.528 26 | 28.360 BT
2 10 ’ 11.978 | 0.327 16 13.357 0.523
3 4 ‘ 5.281 "0.311 3 6.762 2.093
4 3 [‘ 2,209 -, 4 3.543
5 1 L ooues | 2 BRI
5 1 ! 0.601 + 1 Ol 2 1.026 | P390
7 0 [1 0.00 1 o0 | (

- i
= | 100 \

99,967 1.478 1 134 1 133472 3.765

A SO AN EERT KRR TARE, KT&HFEEAEATENTEE,
HXEEFaBRRE, 4EMREARE (BFBB28E) ReaRRAEREF. mi1aiR
EELENGRE, TEEHNET R, B2REAEYMBERY, DRSS HERY
BEMEERDE. FR—BBRTERSHHERIERE MR, HEEAENEER
Wiz, ELARATXKMNLED, @EFRESRS; STEEFIIRYEE. BRAER
B, EEFERERXFETEL. ATIEWXR—K, XN RKET KSHEKZHHN
B, T4 . ETHHBRAFEEHABNNE, WEXRSHT K IE B % 4
B0.5km; SHBRPUFBIBEMLER (£15)

*15 WAV ESHELERENEITXER
Table 15 Statistical correlation between the number of copper deposit

and distance among deposits and structural lines

BE B A { 0,05 0.15 0.25 0.35 0.45 0.55 0.65 0.73 0.85
7oA X i 58 30 16 9 6 2 3 1 1
. —

m%v‘ﬁﬁl 47.75 28.34 16.82 9.98 5.93 3.52 2,09 1.24 0.74

XELISPFHEEARERARAR I EEXEE - 0.9833; I R E 5 {E, A
—BRMABRE PR G = - 0. 9804, X B MEY KT HHEERN 7 B, REF KFH40.001
R (0.8982) » AT RBEEMBRNEBZHFERENNHAME X, B
R BRENER LML, ARDZRERBENZMNEZEXRRA

log§ =1.7899 - 2.2615x
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Table 16 Probability distribution of structural line density f{itting

by Posson or negative binomial model,Yimen Copper Mine

£6.25km? NI M R M [iiﬂﬂﬁiﬁ

5 R ¥ 8 ; P%

HERFE: Rk

0 28 ’[ 28,83 0.024 J 0.438
1 23 | 17.73 1.566 | 2.503
2 14 ‘ 13.37 0.030 7.171
3 9 10,70 0,270 13.682
4 g 8.81 0.074 19.579
5 6 7.38 0.258 22,114
6 5 6.25 0.250 ©1.283
7 5 5.33 0.020 17,485
8 4 4.57 0.071 12.511
9 4 3.94} 0,061 7.957
10 3 3.40 4.554
11 3 2.95} 0.049 2.370
12 2 2.57 1.131
13 3 2.24 \ 0.498
14 1 1.96 0.140 0,204
15 1 1.71 J 0.078
16 2 1,50 0.028
17 2 1.31 0.009
18 1 1.14 0.213 0,003
19 1 1.01 0.001
20 1 0.88 0.00

21 1 0.78 0.00

22 1 0.69 0.00

23 1 0.60 0.00

27 1 1.78 116 0.00

28 1 0.32 . 0.00

30 1 0.54 0.00

31 1 0.22 0.00

34 1 0.53 0.00

= 134 133.05 5.158 134.002

x%0.05(11) =19.675

HEBBEE RN
MmER X, 53
W2z MEC KT
297.81, BRI A
AR E.
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¥ =61.9759¢ 78 2182X (3)

Kby 5380 <hESR, BZFBEANT RBRELS, BALRABEEARN.

BERTAESEANREZEENAMEENNANX, BLAREREELSRNIE
REHER M i = W £ H 3 B RKE6.25km BB KR EREHXTT &I
FHHHBEY: AASSRARAEEBSNHT TS, RERyiERIeh. NEL6
FHBEY, EBRATRAAKSE, TREFHBEASTHIGIUEG. NAEREEN
FEGFRBAA TS HEHFE, BHEER.: BANZRASHEE, FERRTAR
FRT BB EN, MAKBETEERTEMNERNEM, XWHBMERBRIAL
B, RVMEERK, -8R EE, HUEHENREBRK. HPREEDERE
BIRMBALANERE G, XBRXHEBEE, UK RERBHIA, ERBHAT SR
B, ¥AL L EHERA.

FREA TR ERE SRR T RN, 2/ MIBEEE SR RECHMNE, ¥
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MINERALIZATION RANDOMNESS AND THE STATISTICAL
ANALYSIS FOR SEDIMENTARY-REWORKING ORE DEPOSITS

Yang Weihua Liu Youmei

(Institute of Geochemistry, Academia Sinica, Guiyang)

Abstract

This paper deals with mineralization randomness, it is emphasized that
mineralization model, the key to find hidden orebodies, should be established on the
basis of probability theory.
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The paper shows clearly that probability distribution types of elements ;iépéﬁd
on neither their content nor their occurring form, but may be controlled by the
elements’ geochemical behavior which, in turm, is determined by the enmvironment.
For example, during sedimentary processes, titanium is a geochemically inactive
element and no matter how low its content in sedimentary rocks is, it obeys normal
distribution yet; however in the basic magmatic system titanium shows geochemically
activity, and no matter how abundant its concentration in trap is, it does not obey
normal distribution and results in asymmetrical distribution of positive biasness
with a quite long tail.

Owing to later geological events, geochemically active elements in source beds
could be mobilized and transported in the oreforming solution, which, in the form
of the random walk, migrates into reservoir beds and some orebodys are formed,
This mineralization processes are inhomogeneity in space and have many stages in
time, The sampled population of ore-forming elements then consist of a mixture of
a lot of indivdual populations, For example, the content of copper occurred in cop-
per deposits in Centeral Yunnan in China is of asymmetrical distribution with
positive biasness, This distribution can be broken into three kinds of normal, which
are characterized by large average value with large standard deviation,

In contrast to active elements, the cumulation of geochemically inactive elemen-
ts, such as iron, may result {rom rock-forming elements being intermittently eli-
minated from ore-forming system., Therefore, in sedimentary-reworking iron depo-
sit, such as in the Shilu iron deposit, the histogram of total iron values shows an
asymmeteric distribution with negative biasness, which can also be diyvided into
three kinds of normal, but its subdistribution is characterized by large average
value with small standard deviation.

Owing to overlaping Poisson distributions with different means, the spatial dis~
tribution of copper deposits obeys negative binomial distribution. Frequency distri-

bution of structural line density could well fitted negative binomial model,



