R # R

19834¢ MINERAL DEPOSITS Fo

MRARMES R T ETHERS
ST HSEHARET 5

My FREKZ kK
GEXt sty s R PR

HEAREARKFHEM. RETURBEME, RBBU. «Z2U LW—E, B
SMERUB—ANFRA, MFUFHE—THEY, v HFEMEucd, Bllued, ZHLE
H—, HBABEMNAT, B, BIIEEEE A R k3 ARER i v ARt i ] R 2 ™
. R, KR, FEIRSAEEPHTESZBMSBRAHIN, M TENXRIREHEL
NE A7 5 ARE” HMAKREE. £ “BA” 5 ‘“PRE” ZEEHFEERFAXAR
REFSWMSHPRRE, M TREAERIAR, AGEM “QEBIE” RLxIpdkibE,

—. BRHEERET

ATHEBARBANR b PIHIEREEHRE®D A, 19654 L. A, 1S (Zadeh)
BRIBIBT “Fuzzy Sets” MHi#a& ™. H 1976 4E LIk, #MEASMIBERESBI TMHRHE
W R AR,

EHMEAEERARA T BELART A, B2ABRTANHXARIGN, HERE B EX
REBEHIME “BT” & “ARBT” %FK, RBETRO-1ZEMWEEELIE, BREXRZN
EHEAWPRRO, 1FE, #R0, DAKXES,

0<4 (<1
A@w) hA (BWMTH HRERYE HAERFBRUPE-TLR e N AMRBEE. A7
DRBEEERARMG 2 (BiEAE H O0<UKSHRFAEEREBEXR, S A= 0, 0
wed, BMWE A, VEN LHEB 0, ABEY K, Bk, BHTEARARABEERY
BE, B ENEIER, MEBES K, EHEALIEHBE,

k4. BAUBPMNERTE, NWEMNmIiEE, REMANREL, BEBEHTE B

MR IR B B o Bl & LA
(AVB) (u)=max(4 (u), B (u))
(4AB) (1) =min(4 (u), B (1))
A*(m) =1—Au)
B2, HEHEA—ERL
Bl; {I’(u)vi‘l‘(u)ﬁ;l



o HaM B RO B AW AR RS TIE R A R R T 3 69

4(%)/\14‘(%)#0
ELEBMX—RBE, WA E5RENEETETHNER.

. R AR A BRI TR0 L R e S i

(=) G RBRERS B AR THRA

1. PSR R A R TRSOIESE R SC I R E R E T h BR, DUR T4 e X 7 AE
PPt A T BB DR e XE T IR BRIOBD 4 4. RO REUR WAL K 4 5
8, 5. 5. AP LIRS ERRABED -, EELERRE ERKE, RE
WP R RITEG T AWK, 3k, Elrmed A TRRE: EatkE
BBRPLTE R B RS SRR B R TR SO s RSy A B —
%, WEKERE: WBIE ARMUTIES B REFR B 2 EE W b BT
YF, HEERA BATHEERE: RV &FRE-bEEEHRT FHE, LEkiR
RS TRl A, BT REAR FAA MM, T RHme, ik, YRMX
SRBN, SR RRARE, BT EEANRERE, fERALNEAES,
HABBER,

2. BERERMER REEHERERIZERE, 0N, . B, ENEEE N E
BRLA 63,720 F A B RS, BT 12 A 2L 80 G5 T ARAT 5 )%
W, BobRIBHET RERREI TR “07 EAD0EE, W5, BHET UWAMRER, X
AN R 248 T BB R TR T BB B B .

SEBTE M A AN R R E S, WA RRIS TARMEA AL, BEHENK
s BB BTN, MG T — ST, S I R

(1) B FOIER S =it Rk B, 3 FIB RS MG S e AR B, AT

RRER A RT R Ao
(2) R B RMETERENE G PYRKEER, JEERREEN FiZAA R ARE
.

(3) AEEEBEREEEEELARTN %Mk DRIEEMNORT b,

RELREN, BREHRETAHESHEE. SRS RTHARE. HERFEE. AF
HEGRHATEATEMN T EERAELT BT BRBCHEEFN SR MZRNER,

3. WERMBE HESHMEREG): BKAEENEhE, 405N REE RFEMN TR
BAEXHEROEE TERAOE&MEE, ATRED, REERE, FORRA. AT
RIFRRE B AR RSB, EHEINEEERAREERE, BEA K, “KB ¥
MR /ANEET, S— AT g sn i AR A &, HH8MN12005 Ui EE & 8 &K
ERMEREE, MIEMERE (1) 5488 (U BWFXEA:

Upom=71 7 RME R 7=0.93)

BT, ARMMEEENRTRETSHR GREEZE@)ERAK (1)) k&
TERmERHTR,

HANKBKMBRERE () ATEEHTLENEEEENZRAEKEL K M %



70

7K O O 198348

Wi, FIRERAEE, DXKBREARREABNRTNERERNR KL, HHEHEMLS50
FREBAEER LA (Jem=5km),

R i % 48| E1

e - W A EHEREREREEK j:jf%%

tk ;g e § (em?) (cm) R
B = 5& lem?= | lem= (cm)

¥ 4km? 5km 12‘:1;21:
5 | G | () | () (£ (x5 ()
1 19,7 | 5.9 0,3 340 44 97
2 20.97) 9.29 | 0.44 250 5 45
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9 23.2 | 4.69 | 0.2 65 5 52
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Fig. 1. Diagram of fuzzy cluster tree derivation.
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THE APPLICATION OF FUZZY SET METHOD TO
THE EVALUATION OF URANIUM POTENTIAL OF SOME
GRANITIC INTRUSIONS IN SOUTH CHINA

Sun Wenpeng, Chen Qinglan and Ci Xiaolin

(Beijing Research Institute of Uranium Geology)

Abstract

The fuzzy set theory introduced by L. A. Zadeh (1965) expresses the notion of
gradational membership by introduction of membership function of fuzzy subset.
Assume we have a set U, a fuzzy subset of U, A is a subset of Uin which the
characteristic function A (u)takes values in the real interval (0.1), that is,the
membership function, instead of only being 1 or 0 (belonging to or not), allows a
degree of membership. There are many fuzzy objects and concepts in geology
and mineral resources assessment, such as “favorability for ore-deposition”,

“recognition criteria”, “

ore-controlling factors, etc. Therefore, the fuzzy set the-
ory provides geologists with a useful tool in mathematically analysing complex
geological problems.

In this paper the direct fuzzy recognition method is used to test 12 gra-
nitic intrusions in south China with ‘known uranium deposits of different scale or
without any economic uranium mineralization, and then to predict the uranium
potential of other 14 granitic intrusions in the same region that have not yet
been examined or explored in detail. The fuzzy cluster analysis is also used as
another method to determine the uranium potential of these intrusions. The
two approaches give approximately similar results.

The direct fuzzy recognition is made by constructing a membership func-
tion of “favorability for ore~deposition”. On the basis of the experience and know-
ledge acquired by the Chinese uranium geologists and geochemists concerning the
uranium deposits in granites in south China, the following geological and geo-
chemical conditions are selected as favorable factors for uranium ore-deposition:
the average uranium abundance of the intrusion, the uneven distribution of ura~
nium within the intrusion represented by standard deviation and diversity co-
efficient of uranium content in granite, the exposed area of the intrusion, the
development of fracture structure and the presence of uraniferous wall rocks of

the intrusion. The membership function of each factor is established as follows:
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0 X<¢
A(x)=42a + blogx Ci>X>C
1 X>Cy

where a, b, ¢, ¢, are parameters determined from the 12 known intrusions.
Using the operational rules of fuzzy set, we obtain the composite membership
function of all factors:

C(x)= A (x)ACA: (X2) VA5 (x3) INAL (%) N5 (X5) M (%)

Taking 1,=0.8,1,=0.4 as the threshold of the possible occurrence of big-
medium-sized deposits, and that of smaller deposits separately, the degree of
fitting for the 12 known intrusions is 11/12,and only one intrusion is wrongly
judged regarding the scale of deposit. On the basis of the calculated composite
degree of membership of the 14 unknown intrusions, it is predicted that in the
intrusions No. 15 and No. 16 the big-medium sized uranium deposits might
occur, while in the intrusions No. 14,No. 18 and No. 22 the smaller ones might
be discovered.

The fuzzy cluster analysis of these 26 granitic intrusions provides similar
conclusion regarding their uranium potential. The first step of this analysis is
to construct the matrix of similarity coefficient which is subsequently reconst-
ructed in order to fit the transitivity. Then, with threshold i=0.84,these 26
intrusions are divided into six classes, and a cluster tree derivation diagram is
obtained. An analysis of this diagram reveals that the intrusions No. 15 and
No. 16,along with almost all known uranium-productive intrusions, fall into the
same class—class No. 1,suggesting that uranium deposits are most likely to occur

within these two intrusions.



