H23BH 5 W
2017 410 A

DTV e S
JOURNAL OF GEOMECHANICS

XEHS: 1006-6616 (2017) 05-0695-12

P 2 i 4 1K K R DU M R 1
B I ST 5 R

Xt EXE, EFEHE?
(1. Hp R 2 B B g 2# 5 i, 63 100081 5
2. o R 2 B b B ) 2 T Bl ) s T S EeE, Jbat 100081)

W OE: NTEHABNENZ AT EXEFEA N —RILeWTREZNESAR-27H, A
BRAWEA # A, AXA F MML-EM % 3% ( Minimum Message Length-Expectation Maximization
Algorithm) #7 ILR & # (Isometric Log-Ratio Transformation) Jy Al ty £ k0 0T £ EH R Z £
ERAXRZNRMCEBE NG AL, BEoAH 2% RKMN, Cu, Pb, Zn, Cr, Ni, Mn,
Ag,. Sn, W, Mo, As, Sb, Bi, Hg 7 Au &y 70 & E 4 R AL A F DAt 3 EA oA 8RR A 04,
ABATENGHET AR T ZHK LBk E I AR E s, BLfE ILR £ # (Isometric

Vol. 23 No. 5
Oct. 2017

Log-Ratio Transformation) , % 7 % A H X X BAE N H AR B, & —E RSN T &4 448 7%

MK -2 RT BN, ZRARAKEL2HE-27 K (K) FHRBEEEE —E KL
AXERET&HT MR BEARAHERK,

X, REE — R hEL,

"aBE N

E@A, SR, WK RARE, TAANN BENT

RESES. P632 XEkERIEED . A

T E R e — 2R 3 o5 AR e B, X
FPgCs B ARG B A SR o B 4 B 4
BKBERE A, Aitchison T 20 20 80 AEC T k42 H
XPEL AR e, IR A3 BOHE i T 1 2 (R S
(simplex) ', H ARG BOHE A HA 0 2 B A E M
H LA, MY s efE = AN 2, —A
W EE R — MMURIEE TR A G EME, H
SrECRTAT DA — AR AT . B 5 R IR
JIFAE R SRR R L A 25 )R (], DA SE4RRR L
s 6] Sy FE Al Y 2 ou g it Ty O i T 4 B
P SCELTE S S ARk L B 2 ) AR 4 A
BB S BT B DGR R, 2000 4 DL R, i B
Wt iR WA EEHS R, Hrh -2

fEHEA. 2017-02-04

Egozcue P BAAE 2003 4F 45 HY 25 32 B 088 Hb A o
F—H PR Egozeue A BAFE 2005 4 H
sequential binary partition J77%, 5 FIHZ 7k
AR ERAT SRR R SR XA AR & bR AR i
AR Bl AT T e b, MG A A 20t
gttt Pawlowsky-Glahn H1 B\ (1) P A & 35 4>
TSI TR g i e 5okt
PR B 23 A U 8 BIF 5 R A HLAN
TR FFEAE 1998 45 o B e 1T o3 5 s
A b 55 S350 T 388 0 0 BRI HE S o 56 A S A3 B
3 (0 B - 43 BT 7 SRR A 432 R A
AR Y — e i e B o A S A ) R O 2T
R o3 Bl 7 7 i 1B 1E T RO AR
MR 2 e AR S R T X A AR e 1
T BT A MR A2

778 78k U B 1 22 e 0 4R X BE S W — A%

E£WH: TEMTMARSE (DD20179142, DD20160026) ; HE ML TR # e SEA B 55 2% ( DZLXIK201603) 5 [E 5K H SRRk
4 (41602088, 41402295) ; HEZR HARBIAEFESHTH (41430320) ; [+ PR 25 AT RMF LT (201511017)

fEERIN . Xl (1987-), %, BHERWFSR 5L, MEFRUH" 30 f1 A fEea b A5 0F5Y . E-mail; xcliu@ cags. ac. cn

BIEE: ECE (1983-), 5, RIFFSG, MEHEHBRTSY . E-mail: wenleiw@ 163. com



696 woOR A

¥ ¥ IR 2017

VLR i e R 22— AR B e
P PR R T AR R T AR
WA 1 70 A 55 i o B B2 i P ™ BB 45 T A
RCR . AR TC 2 A 2 IR Y B B, 4R
TR ATE 7387 22 Je 7 4 DX A0 28 Bl i O oK 2% 8
SR BRI RERRAE ™ 2 BRI R B ge i
Tk ort 2 e B OK R VTR L B s, o
IXSORCHR BRI M BT S MR E R, RS —
A HRE R T AR

1 BRRXEHRT %

VUL e 4 X A2 F PO i IR X O LB,
HoALPE N —T 88 G AL Mg e e st (L
K1), X HEE 2R - =845 H TR

_ 83°15'

(Tyr) . MRP gt (Jq) . P—TFHRP 56
MELL (], ,s) . FAESEHHA (Km), L
WO LAl (Ejk) ISR (Q), MhifdlE
BUAMEA KA AR S G4 NP RE; =
BHHTEHEHAKSE, THEREHVHEHE
BRE WS, LG REICA R A, Ho,
TRE Gt A A h—T R Y Gt o X
WA-ET R () METEE",

XMW R TR B A =4, AR R
Wradhe st . JUAR m W24 Rndb pa 2 XA 2R T
SLABER  Wi MEIEREAK , HbE hE
MRt AR A A N, KN BN RASA
TRACKBES . EREES | RIS, B
B A U-Pb AR HE 116 ~ 128 Ma S, Jepks
BEHY U-Pb 4E 58 126 ~ 127 Ma"' |

T_RD 5 T

| a

35—
% 445

<Eig.1b

gy, HOMBINAR

35 2% 35°
~2

32°54

351

b @ AT R
3 H e s 6

W B
RRAHR

32°44'

83°45'

Q—WE; Esh— FWUGHATA; Kym— FHMEGRH UL, I, s— T FRP Gk
Jig— FERB GG Tyr— =85 H TRAA; K nyr—R gt T RIERHES; K yr—R B RIS
K, Nom— . B A EBEA; K, ydm— R TEMAE R INRBES ; oK ba—BUIR KIS S—UBacA L

K1

TR L7 £ X KEHFE (fncm [41] 50

Fig. 1 Simplified geological map of Duolong mineral district, Tibet, China
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Fig. 2 Spatial distribution of the concentrations of Cu and Au in stream sediment in Duolong District
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Fig. 3 Spatial distribution of the concentrations of Cr and Ni in stream sediment in Duolong District
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Fig. 4 Separation results of the mixed distribution of the 15 elements’ concentration data in stream sediment in Duolong District
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QUANTITATIVE ANALYSIS AND INTERPRETATION OF THE
GEOCHEMICAL DATA OF THE STREAM SEDIMENT IN
DUOLONG MINERAL DISTRICT, TIBET, CHINA

LIU Xiangchong'”, WANG Wenlei', PEI Yingru'”

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. The Laboratory of Dynamic Digenesis and Metallogenesis, Institute of Geomechanics, CAGS, Beijing 100081, China)

Abstract; Geochemical data are typical compositional data and their closure effect exists in the rock major
elements as well as in all trace elements and their arbitrary subsets. However, the closure effect is often ignored in
many cases. Ten porphyry and epithermal Cu-Au deposits were recently found in Duolong mineral district,
northwest Tibet, China. There are still great prospecting potential of copper resources in Duolong. The geochemical
data of the stream sediment in Duolong were analyzed using Minimum Message Length-Expectation Maximization
Algorithm (MML-EM) and Isometric Logratio Transformation (ILR) based on principal component analysis. It is
found that all the fifteen elements data contain two log-normal populations. The high-average population of most
elements reflects the multiple magmatic activities or hydrothermal processes in Duolong. The closure effect was
overcome after ILR transformation and the element associations in the first principal component were interpreted to
be indicators for the Cu-Au mineralization potential in Duolong. The areas with high scores of the first component
are consistent with most of the found Cu-Au deposits and the alteration zones exposed at surface. Four zones with
high scores are suggested for further investigation on their mineral potential.

Key words: Duolong; geochemical prospecting; compositional data; principal component analysis; mixed distribution



