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Fig. 1 Sketch of regional geology in Yaofang area,

Phongsaly Province, LLaos
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Fig. 2 Sampling locations of stream sediment

LK RUUBWRAE 5 2. SRAFE U3, T SR R

ARSCR RS oR B S F 0 B & B X
1+ 5J7 #u kALK R VTR B0 H L JE 31 980 14,
FE b AR AN T . AR YA s ER Ak 25 B0 5 Y e —
R AR AR, AS PR ANORE 9 S 50 LR PR DY 41 )2
WKL, =60 H . JCE & it TAE fy B 4 9 556
E B 7 9 0 A T o 4 A1) SR A B T
Wik CAw X 58 69635 15 (Cu, Pb. Zn) 58 1 BT 2
BB 5 B 8O T i R SR SR R E R SR
R 1 75 5K

AR TAEXAE SR Q—Q B AT Ge it Wi % 4y
AFEAE 2 BT N Q—Q & AT DA B UL 50 00 3 2 7
MIEZS 40 A S BOE S A . R QQ Bl 4t
25 R (B 3) AT, Au, Cu, Pb, Zn IG5 43 1 oK 16 5
PERITE— 2 A b W SRR AL Ge i e vt 2% Oy ok
TR TR, A WA B E . 24 31 )5 15 5
Au.Cu.Pb.Zn LR T % F W5 K 2. 75,
40. 26,29. 27,87.57,

KRS & &R Mk Xt Cu, Pb,Zn, Ag, Au,
As,Sb It REMHIT NGO Git. UL Cu R, H g it
RIFE 1L,

HRAE & R AE G & TR O N G O
B 1 2 AE B A AR AR & (B 4) s NE AT DL
A TR AEAS () 2 2 AN 2 R 4 T 43 A
Ui B A 20 T8 O i SR BUZ X 5 8 F B JE A 8000

H TR A TR o A A B A B X
[E4] 1) 3 4 °F-J7 F . LA Cu Sy i 2 1 v i) B340 3
TG 5 R W3 2 BTk,

1 HEREREEKMERYHNY NERFEITR
Table 1 Statistics of N(r) results of Cu obtained

by content-summation method

r/107% NG /1076 /1076 NG /1075 /1076 N(r) /106

5.0 23 117.4 20.0 17 824.8 35.0 3260. 3
6.0 23 111.8 21.0 17 274.1 36.0 2 691.8
7.0 23 078. 6 22.0 16 308.0 37.0 2 181.8
8.0 22 974.7 23.0 15 743.5 38.0 1919.4
9.0 22 874.5 24.0 15 181.6 39.0 1535.6
10.0 22 712.5 25.0 14 328.1 40.0 11 41.4
11.0 22 493.7 26.0 13 514.6 41.0 858.1
12.0 22 173.6 27.0 12 564.6 42.0 691.5
13.0 21 813.0 28.0 11301.1 43.0 606. 5
14.0 21393.1 29.0 10276. 8 44.0 389.1
15.0 20885. 1 30.0 8624. 5 46.0 345.0
16.0 20 421.7 31.0 6919. 2 54.0 299.0
17.0 19 713.5 32.0 6 009.5 56.0 244.5
18.0 19 207.0 33.0 4715.2 90.0 188.5
19.0 18 522. 8 34.0 3914.5 98.0 98.2
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Q—Q diagram of statistical analysis analysis of Au, Cu, Pb and Zn contents
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Table 2 Computing results D of Cu

lg lg N(ri) n D, lrgglzlr E -, lrg>I?: E E\+E;, lgr,
0. 699 4. 3641 —2.063 6.582 0.602 0.602

0.778 4. 364 2 —0.001 4. 365 0. 000 —2.229 6.831 0. 537 0.537 1.107
0. 845 4,363 3 —0.005 4,367 0. 000 —2.390 7.076 0.479 0.479 1.135
0.903 4.361 4 —0.012 4.373 0. 000 —2.548 7.316 0.428 0.428 1.161
0.954 4,359 5 —0.018 4,377 0. 000 —2.702 7.553 0.379 0.379 1. 183
1. 000 4,356 6 —0.025 4. 383 0. 000 —2.852 7.786 0.334 0.334 1. 204
1.041 4,352 7 —0.033 4. 389 0. 000 —2.998 8.014 0.292 0.292 1.223
1. 079 4,346 8 —0. 044 4.398 0. 000 —3.139 8.236 0.253 0.253 1. 240
1.114 4.339 9 —0.056 4. 408 0. 000 —3.275 8.452 0.216 0.216 1. 256
1. 146 4,330 10 —0.069 4.420 0. 000 —3.406 8. 660 0. 181 0.181 1.271
1.176 4,320 11 —0.084 4,433 0. 000 —3.530 8. 858 0. 149 0. 150 1. 284
1. 204 4.310 12 —0.100 4. 446 0. 000 —3. 646 9. 045 0.119 0.119 1.297
1. 230 4. 295 13 —0.118 4,463 0. 001 —3.754 9.219 0.093 0.094 1. 308
1. 255 4. 283 14 —0.136 4.478 0.001 —3.853 9. 380 0.068 0.068 1.319
1. 279 4. 268 15 —0.155 4. 496 0. 001 —3.939 9.522 0.047 0.048 1. 328
1. 301 4. 251 16 —0.175 4.515 0.001 —4.014 9. 645 0.029 0.031 1. 336
1.322 4,237 17 —0.194 4.533 0.001 —4.075 9. 745 0.014 0.016 1.343
1.342 4. 212 18 —0.218 4.555 0.003 —4.119 9.818 0.006 0.008 1. 349
1.362 4,197 19 —0. 240 4.576 0.003 —4. 148 9. 866 0. 000 0.003 1.354
1. 380 4. 181 20 —0. 261 4,597 0.003 —4.156 9. 880 0.001 0. 004 1. 356
1. 398 4. 156 21 —0.284 4.620 0. 004 —4. 141 9. 855 0.008 0.012 1. 358
1. 415 4.131 22 —0. 309 4. 645 0. 006 —4.104 9.793 0.021 0.027 1.357
1. 431 4. 099 23 —0.337 4.672 0.008 —4.043 9.688 0.039 0.047 1. 353
1. 447 4.053 24 —0.370 4.706 0.014 —3.957 9.541 0. 057 0.071 1. 348
1.462 4.012 25 —0.407 4.743 0.018 —3.851 9.357 0.082 0. 100 1. 340
1.477 3. 936 26 —0.453 4.790 0.034 —3.720 9.130 0.091 0.125 1.328
1. 491 3. 840 27 —0.512 4.851 0.061 —3.579 8. 883 0. 087 0.148 1. 315
1. 505 3.779 28 —0.573 4.915 0.074 —3.437 8.633 0.102 0.176 1.299
1.519 3.674 29 —0.645 4.990 0.113 —3.279 8.353 0. 090 0.203 1.277
1.531 3.593 30 —0.720 5. 069 0.139 —3.125 8.079 0. 090 0.229 1. 252
1.544 3.513 31 —0.798 5.152 0.165 —2.966 7.793 0. 090 0. 255 1.218
1. 556 3. 430 32 —0. 879 5.238 0.194 —2. 800 7.493 0. 087 0. 281 1.174
1.568 3.339 33 —0.963 5.328 0.231 —2.629 7.182 0.078 0. 309 1.112
1. 580 3.283 34 —1.043 5.416 0.235 —2.457 6. 868 0. 089 0.323 1.027
1. 591 3.186 35 —1.128 5.508 0.278 —2.262 6.506 0.078 0. 356 0. 880
1. 602 3. 057 36 —1.219 5. 609 0. 357 —2.062 6.135 0.051 0.408 0.625
1.613 2.934 37 —1.316 5.716 0.434 —1. 882 5.798 0.029 0. 464 0. 146
1. 623 2. 840 38 —1.414 5. 824 0.475 —1.726 5.504 0.019 0.494 —1.028
1. 633 2.783 39 —1.507 5.928 0. 467 —1.575 5.217 0.019 0.486 —10.524
1. 643 2.590 40 —1.613 6.047 0. 650 —1.379 4. 844 0. 000 0. 650 5. 149
1. 663 2.538 41 —1.714 6.162 0.599 —1.352 4.792 0. 000 0.599 3.787
1.732 2.476 42 —1.812 6.276 0.438 —1.372 4,831 0. 001 0.438 3.289
1. 748 2. 388 43 —1.906 6.387 0. 444 —1. 264 4.617 0. 000 0. 444 2.754
1. 954 2.275 44 —1.974 6.471 0.114 —7.657 17. 240 0. 000 0.114 1. 895
1.991 1.992 45 —2.063 6.582 0.232 0.232
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Fig. 4 Diagram showing IlgN(r)—lg r of Au, Cu, Pb and Zn fitting of least squares method
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Fig. 6 Contour of fractal threshold
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Application of multifractal method to determination of geochemical
anomaly threshold of stream sediments:

the case of Yaofang area in Phongsaly Province, Laos
LIU Xiaochun, LI Jun, CHEN Xi, ZHAO Chunli, LI Hao

(Yunnan Institute of Geology and Mineral Resources Ex ploration, Kunming 650051, China)

Abstract; This paper describes the theoretical model and steps of calculating the threshold by the tradi-
tional statistical method and the fractal — summation method. It intuitively tests with the Q-Q diagram
showing that Au, Cu, Pb, Zn elements in stream sediments of Yaofang area in Phongsaly Province in La-
os do not meet the normal distribution or lognormal distribution in the geochemical field, but to meet the
fractal distribution of two levels. Then the least square method is used to fit the linear equation at all lev-
els and gives fractal dimension (D). The corresponding r; at intersection of lines is the threshold for each
element. Size of D in the geochemical anomly field represents the strong degree of geochemical processes.
Anomlies outlined with fractal method are larger and more continuous thus favorable for delineation of
weak anomlies caused by blind or semi—blind ore bodies, especially the anomlies in red bed.

Key Words: multifractal; threshold;stream sediment;content—summation method;geochemistry;lLaos



