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Fig .1

Tectonic location of the Gaize gold concentration area

1 —Bangongcuo- Kangtuo- Zigetangcuo fault ; 2 —Ritu- Gaize- Dongcuo fault ; 3 —Ge’ er- Guchang- Wurucuo fault ; 4 —Dajiwong- Langxian fault ;

5 —Zhada- Lazi fault ; 6 —Bangongcuo- Nujiang suture zone ; 7 — Yalu- Zangbo suture zone ; 8 —Qiangtang- Sanjiang complex plate chip;

9 —Gangdise- Niangingtanggula plate chip ; 10 —Himalaya plate chip; 11 —Thrust; 12 —Fault; 13 —Gold mineralization concentration area
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Fig.2 Geology and mineral resources in Gaize gold concentration area

1 —Quaternary ; 2 —Neogene Kangtuo Formation; 3 ~5 —Paleogene( 3 —Rigongla Formation, 4 —Dingginghu Formation, 5 —Niubao Formation) ;
6 ~10 —Cretaceous( 6 —Jingzhushan Formation, 7 —Abushan Formation, 8 —Langshan Formation, 9 —Duoni Formation, 10 — Meirigiecuo Forma-
tion) ; 11 ~ 14 —Jurassic(11 —Shamuluo Formation, 12 —Lagongtang Formation, 13 —Yanshiping Group, 14 —Mugagangri Group) ; 15 — Triassic
Riganpeicuo Group ; 16 —Permian Xiala Formation; 17 ~ 18 —Carboniferous- Permian (7 —Tunlonggongba Formation and Longge Formation (undi-
vided) , 18 —Yongzhu Formatin and Angjic Formation (undivided)]; 19 —Carboniferous Yongzhu Formation; 20 —Neogene granite porphyry ;
21 —Cretaceous dioritic porphyrite ; 22 ~ 25 —Jurassic( 22 —Granodiorite ,23 —Diorite ,24 —Diabase ,25 — Ultrabasic rocks) ; 26 —Ophiolite and its
formation age ; 27 —Geological boundary; 28 —Angular unconformity ; 29 —Indeterminate fault; 30 —Thrust; 31 —Bangongcuo- Kangtuo- Zige-

tangcuo fault ( N) and Ritu- Gaize- Nima fault (S) ; 32 —Rock gold deposit ; 33 —Copper deposit ; 34 —Gold placer; 35 —Tiegeshan and Dacha mines
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Table 2 Characteristic REE parameters of minerals and rocks in Dacha and Tiegeshan gold mines
7 b B RE i A4 Y REE/10°°® LREE/HREE 8Eu (La/ Yb), (La/Sm), La/10°° Ce/10°°

kA

WA H 95 6) 827 ~10075 3.75~30.58 0.71 ~1.02 13.22~46.35 5.00~10.03 255 ~1100 212 ~ 8000

WA B (3) 26.14~38.72 4.12~8.85 0.59~0.86 11.33~31.78 3.94~6.99 7.07~33.94 9.13~67.66

P AR 5 ( 3) 161.72~183.67 3.87~4.02 0.68~0.78 9.56~9 .85 4.39~4.43 30.69~34.45 61 .86 ~70.66

PR (3) 131 .57 ~1419 2.96~5.42 0.68~1.07 6.63~22.52  3.58~5.00 26 .66 ~334 51 .18 ~527
[l

P AR 5 3) 41 33~204.19 2.54~3.33 0.75~0.90 5.68~9.45 4.05~4.45 8 ~37.25 13.03 ~ 73 .65

WA (1) 129 .73 3.10 0.95 7.07 3.86 23 .27 45 .92

W ARG (1) 4540 0.75 1.17 1.92 2.00 464 626

WA BT (1) 14 .04 8 .83 0.58 37 81 7.16 3.87 5.55

WA A (1) 14.56 7.08 0.61 22 .86 6.17 3.73 5.47

W AATE) 3238 6 .64 1.00 19 .81 5.11 617 1600

lEp:E YETRD) 6.89 4.67 0.99 11.06 5.73 1.64 2 .44
AR AR 13.95~480.55 5.61 ~15.88 0.82~0.95 26.38~108.15 2.67~21.29 2.77~119.4 6.79~219.8
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Table 4 Trace element ratios of minerals and rocks in Dacha and Tiegeshan gold mines
7 b B RE i A4 Ba/ Sr Rb/ St Zr/ Hf Nb/ Ta U/ Th Ta/ Hf Th/ Zr Co/ Ni

kA

WA T4 (9) 4.9 0.32 20.7 1.6 2.5 0.8 0.10 0.13

W (3) 5 0.60 343 12.0 0.5 0.3 0.04 0.16

KA (4) 1.8 0.34 32 .47 11.0 0.1 0.4 0.02 0.56
BRAg 1l

W AT H)(5) 1.31 0.08 16.3 3.0 0.93 0.83 0.15 0.91

WA (3) 7.56 6.05 33.5 3.65 0.18 0.62 0.16 0.55

WA (1) 10.79 0.25 31.3 10 .83 0.25 0.26 0.09 1.2
s AR Ak A 1.7~45 0.05~0.13 36.4~49.6 9.7~41.4 0.1~3.9 0.1~0.3 0.02~0.06 0.37~0.40
RER ANk 2.2 0.43 429 9.7~41 .4 2.4 0.21 0.04 0.37~0.40
JBZR BB A AL B A MR A5 (1993) AEMEAEAE(1996) Lk A . FES WELT 0 RE 4L .

x5 HBLU AESVXTMSEABRAMESTER

Table 5 Analyses of lead isotopes of minerals and rocks in Tiegeshan and Dacha gold mines

M B FE P 206 pyy/ 204pyy 207 pp/ 204py 208 pyy/ 204pyy
Bt
11-d TR 18 .5400 =22 15.5838 £17 38.6229 £42
11-e [N 18.5043 £20 15.5716 £17 38 .5641 £42
11-12 s 17 .9407 £20 15.5030 =18 38 .6544 48
12-5 HEHE" 18.6186 %15 15.5678 *12 38 .6349 £30
12-8 g 18 .7429 £41 15.7256 £33 38.980 9
12-11 WA 18.2793 £33 15.5217 £27 38 .686 £7
12-13 Wi 18 .5578 £31 15.5796 £26 38.7274 166
12-15 DRI = 19.3905 £52 15.6586 £43 39.356 %11
PPy

18-11a RO 18.7333 £34 15.6727 £35 38.933 %10
18-11b WA 18 .5580 =34 15.5690 £28 38.608 +7
18-12¢ KA 18 .6127 £19 15.5503 £18 38.5714 46
18-12a RIS Fay 18.9570 £17 15.5883 £16 39.1422 £39
18-13 BT 18.5890 13 15.5081 £12 38 .4659 30
18-14 WA 18.7369 *14 15.6190 11 38.9242 28
18-20a TEERA” 18.5877 £10 15.5770 £7 38.6529 18
18-20b W 18.6520 £16 15.6340 £14 38 .8868 £36
19-2 JEZ Y g 18.5378 16 15.5308 £13 38 .5460 31
19-4a VEE 18 .3205 =24 15.5709 £20 38 .4670 51
19-9a i 18.7003 £33 15.6645 £29 38 .8432 £69
19-11b OB 18 .9435 £26 15.6217 £22 39.1514 %55

IR 2 AL T 1 %0, NBS 981 20 MRS £ 4 0.1 %
MRRGE Rk s Pros Herp =38 20,

AN X N K I e P22 By i R g H B
B SRS TR B R v A SR B e 45 12 R FF
v [ A8 () A7 3% A1 BV LR 2% Ph/ 2% Ph 18,3205 ~
18.9570 7 Pb/?™ Ph 15.5081 ~ 15.6727 % Pb/
204pYy 38 .4659 ~ 39 .1514( HiH% ,2002) . BAE L4
W DB A R A s AT B R R
B AE 8 A RS R 25 A RSCRA A X AR AL A

K 2% pb/2% Pb 17.9407 ~ 19.3905,%°7 Pb/2* Pb
15.5030 ~15.7256 ,2* Pb/2** Pb 38 .5641 ~ 39 .3560.
AR I X 0 A AR R R AN
IEFE AT HA R — 303X —J7 1 S B 1 4 2=
BT HE R 2ok B TS B AT e 32 2R AR B oK
WS R E AN 5 — 7 T UK R AE S
KGN HE VIR T A KA e R 3 3 5 3L
TIHOKITES) BT SRR 5 ORI s KA A
IR A E A AL s A B DI 4k AR G &R . HUZ=
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A KA YR A AR TE Doe Ml Zart man(1979) HIH
A b A2 YA A3 1Ly 28 A R A ) b 2 —
M XA W 3 BhET I & L g F b R Hh el

W) O LI )
TR %X R A 2 A I A o )

FIRME B P RS TR A a8 R AR 58 L 2001
4y S H A RG 202 PUZRIEAU BT . &
T SEAR PR BT R AR AT I E . ARG
FEDLT 5 % . AR FH I = I3 9442 B4 Ji -1 Wii
JEHEAFISEE DIONEX A 7™ 21201 2 251 (i A
WSE . FES SV BB AR AR . = OO
H AAS (HPIC VI e B BH B 7. i 8 H vk [
CHAIXMECA A& # G WlsE v iyE [ - 180 ~
+600 °C MRS AE £0 .1 C.

AP R R AR R — M R R R D
R ATIE . W 14 AERER I A HT A A R A
AT B2 AE 5 % ~ 10 %  RAEGZRE  F80h
2 AR EE AT 2 A co, BRI
D3 A co, R, WARJE ARG (w( NaQy)
=3.97%~9.30 %JII( CO,)- NaCl- H, 0 K & /K
It v L v, 2 B B B AR LR co, AR .
JSAT S BT T B PR B AR B B R 1 38— TR Sk
374 ~ 115 C 3 Bl B4 0 v i A4 f 2 A 1) 3 — L
FER 256 ~123 C . IS B A e b AR f 2 44 )
— I8 T RSB OR T e R S AR ) B
K AN T BT R A R Y — A N
350 C LA 250 'C WL 120 'C . IX AR
FELE A TP v O v (R 5 P AR N A A
fiskrf 2R TR RO AR R — IR 180 ~ 300 C( AR
B 1994) FHALL 1 55 0] T A8 WO 94 15 2 2R Ak %5 )
FHOC 11 LA REORE A R Tk I A IR R 81 Hh (1) A
KT (3 280 C) FTAR S (145 ~ 375 C) BRI
TR (2 1995) AHALL W i T IR AR L1l 4 7
T 5 AR A DRI S R R A (1 A 2 —
(MR 1996) . A 1G0T DX AT 98 1 I 44
CO»NaCl- H, O K & 3 w( NaCley) N 9.40 % ~
45 34 % 52K 0.835 ~0.976 o/cm® i EN
161 ~299 C. HIAEH XAHEL  t& LS4 Bl it
AT 5 8k A ey L R I REAR O B — 5 TS B
e R
2.3 KW EK

W03 EIRAF 40 ~ 60 H A H)AF b 76 P4 i FH 25
T K R 7R B VESS LLL 150 CHERE 6 ~8 h & .

FF b IR BR 2 i T K 0 S 56 I o0 U 5 (PRI
% SHI AAS9442 Ji WSO 15 ASCI 5 | 43 Bt X B2
RSD < 3 %) , i[RI 2% LUAEL F J8) R 78 A 3 B R T
WFFT B SR O MM 5400 A FLA S E 1R
FH R ZFRBE I E (3% Ar BB 4L 99 .99 o, M
~BE ZBH-25-133 .2 Ma #3F¥) .

PR G 59 B A I A A TN A B
AR A BN K A R KA 4
AR A T 9 = B R GUIR B G X T
KA R 3 6 MR YIREMIEAT T K Ar
A7 AWM . 5T .

55 kAR I KB A DA R A 1 A 0%
B, 40 N (104.88 £2.39) Ma Al(103.17 £
1.53) Ma KA M (98 .86 £1 .47) Ma.

R IERME NI P AR AT KA R
A AR R SRR R A AR T AR R K
A1 NAF A RS 55 AR B TR R 4% 45 2 BRI A8 A
T e (96 .54 £1.39) Ma F1(97 .51 £1 .41)
Ma .

B AR BN AL 5 N KB e R I
SERAL S T A N RS R A K
Ar A2 RVE R LR 93 .86 £2.11) Ma
FIHARGE B IE S AT a6 I BL (5 R4 o A A )
AU

MAZA X 55 AR I K B 2 ) s AR 210 A
R I Bl 5 B 28 0BRGP B AT P BT UG
DUVE T HH I BBk A0 P9 I 1 R AR
b, it A DX I AR NS T A AR I ()
Fres[a] B35 AR A O AR L T 3 ) e i A
PR A AR e 1 S A L

BRAE L AREIRAE B I (AR08 Ry (123 .3
+1.8) Ma HIEMNKIR A RET K Ar [ 5
RN (119 .25 £1 .73) Ma. GG IAEEN WK
o R 52 AR S R 58 A R AR S R T
JITAS A 08 AE D AR B R AR08 W i X R B
WO 4 e S R (119 .25 £1 .73) Ma A
FL A R LR A DX BT A

3 BT X A 1) T ek
3.1 S HEN A RRER

WA PTIR PR W BTSSP B B2 A G
M JZ= O - v R BRI B A AN HE A7 PR . TR
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WX AR B4 1 #¥ X REE %% ,LREE/ HREE 1155 71
Eu 5 B 2 5 Nance 1 Taylor(1976 ;1977) &
McLennan M Taylor(1991) E NS )=l NN RN
BUA I F ou 3 20 BORBL  (HARR T e kA + ot 3%
FEARARAFAAI( Las Yb), (HIT 5, R 0%
AP La/ Sm) , 2R/ U B B84 T &%
BRI S M Lo BOR LR ; S T
Z5(1998) A G K147 M b 7 b 4 1 7k 2R B S U0 AR
MR R PR L B8 3 ANEALYE A
TIOCERAFEARL . R RPARCE H La 1 A
T Ce W5 & URFAE R ARL T 22 28 17 0% 3 K i
GO . MbAh ORI R RS — A TP R E
WLz BOBCE IR P81 % lge i
KR 5% 4 e PR U O 2SR AR 11995 52000 ;
FIRFASE 2002 ; Yu et al . ,2004) AL, H 350 IO 6
A 2 H B A B AR AR T E N IS 875 x 1076,
Mn 4 608 x 10" ¢, Zn,Ph,Cu,Co N 126 x 10~ ¢ ~
268 x 107 IEEA K IR . AR VG5 X 18 BA 2
FALERH T AR RUTBRPIN L5 R @ A i X R %
FARE B H BN Au IKEE R E(14.32) R R
(463 .25) FIARME B 22 (66 .36) 3 7y T (12 R HLUZE )
AR 4390 <4 .33, <98 .35, <4.26) ; ARIE i H
FEM) Au PSR NIEB SN X1 MM 13 64 fif,
FfE AL 46 D EXTEUES A  Au, Ag, As,Sb IE5#
X BRI B SR — S 4L R AR A T
i A X X 3 - T AR B 25K A
Bt .

AL X A SR R EE NS A AR
(K A SRR S . 5 AR B H HERD i
FEHLLR AR X REE B K, B ( La/
Sm), /MM ( La/ Yb) , KIKF AL R TR R SR A 1
Rb(JR 520, R Il JX 554 x 107 °,Ba A 255 x
107 °,Zr ) HF ,Nb, Ta 16 x10°° ~ 47 x 10" ° 4} 3¢
BRITHEITE 6 x 107 CLUN ; BAR & KLty (1
RARIABOKTESN B . Pa 5 A v Db ) 7 )5 5 1o
HFTR BA (2000 , R T FE RN X 147 60 022 (K
A1) AR A RE S I BT R W] o BB K Au A Cu
5 Hh5EEFEAIT , Ag . Pb, Mo, Bi THT B (HHE R
290 2) M zn, Hg WL 741, As,Sb 15 S R
W53k 29 A 12 41 AR AR (KA A e qb

LFEAT) Au,Cu BEEREOE 10 ~ 16 AR NAT
—EREREI T B A R R R RS s R A
B0 RFAE

DL REAE 2 B AR 5 1] 0 R e A PP B 380 02 7
PR RBEIEE TR N A A A G S
—EE KL S b w KIS IS
R HOKBER =4 . KRR UK S 3h & W
SR VER R HIE Ew S R D) W 2 k4T
(1), BRI A 0T R 4% A b 576 R 30 1) 536 0k R S ) G 3%
(Au,Cu) HRIFZ 5 ETTRAER T 75 1z
I E AR EICER . R HEFAN Au 580 L%
AR H KA S ANE 5% ) i 2kl R
IR B2 A7 OC | if HL A5 AN B8 20 i 225 G 1A ok
Rt P - T 4 A8 ST AR Y s J 1) G 22 2 7% S B )
G HGBE B L &, EIR R R G TR
W% 5 R A R 04 7 9050 )25 1 D . Ok A B R T
T LT ROK G R S R R X K
WIREM S AR . A R H B 5187
NS TR S M G ey S K (e 2 O & A R DA )
FEAEA K, BN T A PERE 55 2R LA A RH Y. 2 5
P ZEAH A e = AL S R AR B R £
B0 R SAT A B ARFAE

g BRI R v Ok 2 AR IRL B [ R fE A PR
B RYE RN W) T30 2 T A IR ok B A 5
(=1 KR BEAT i R AR AR B H (R 2
HA = A TERY TUURR A I HOK RS B
Shy W 11 S RS BRI S 4 5 R O ORI
FEAE AN B RO GO 8 M St e 1) o () vl g
PRI 78 B HRE O — AL B2 .
3.2 BU ARSI BITTE

SR AR P X IR A R B R T R AR 1) 2
o ARG NHE Z R AR TR g —
SRR LA AT R R SRR AR AT
TR R Z P PRV MR K . ORI AR
FEA sl n SRHE (A IR S e
RINKE I K AE A . o (A7) INK By A
WRINKE S & RN ED . XA INA .
FHATFNEIR AT ) R A AT K Ar [ 24
BT AR X N E A T AR A (104 .88 £
2.39) Ma~(103.17 £1 .53) Ma Bk 1A X ALK H)

o FHES . 1994 MBI ISR EE R SHHBOC R EIIT . P R B AL AW ST LR RS
e /b3 Fhk IRk 5 1999 . P i D)8 3 B R SR SR LAl e R Y
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and rocks in Dacha and Tiegeshan gold mines
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Gold mineralization in Gaize area, Tibet
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Abstract

Gaize area is located in the western part of Bangongcuo- Nujiang plate suture zone in Tibet, where original
gold mineralization was poorly explored and studied and, therefore , the prospecting orientation was not clear.
Based on the study of the metallogenic background, characteristics and ages, this paper discusses the model of
gold mineralization in Gaize area for the purpose of finding out some clues to gold prospecting . Studies show that
gold deposits are mainly distributed in Jurassic Yanshiping Group and Mugagangri Group, both of which are
typical epimetamorphic volcano-sedimentary formations . The Yanshiping Group occurs in Tiegeshan area on the
southern margin of Qiangtang plate chip, whereas the Mugagangri Group is present in Dacha area and belongs to
Mugagangri block within the suture zone . It is clearly known from tectonic and geoche mical studies that the
Yanshiping Group and Mugagangri Group were Jurassic metastable flysch sedimentary rocks formed in the conti-
nental rift valley and marginal sea along the suture zone . The formation of the strata was accompanied by large-
scale ophiolite and basic volcanic eruption as well as hydrothermal fluid activities on the ocean floor. These pro-
cesses concentrated such mantle- derived materials as Au and Cu in the strata and hence the strata became the pri-
mary source bed of the gold ore deposits. In the process of collision and amalgamation between the Gangdise
block and the Qiangtang block at the late stage of Early Cretaceous , the I-type inter mediate-acidic magma rich in
mantle- derived components such as Au and Cu moved upward and heated the downward-infiltrated marine wa-
ter. This caused the marine water to mix with the magmatic water, thus forming the effective media. Such me-
dia extracted Au from the primary source bed, ophiolite , basic and inter mediate-acidic mag matic rocks and car-
ried Au through various cracks in the rocks to form gold orebodies of transitional type between the altered rock
type and the quartz vein type . In Late Cretaceous , the ocean basin came to a closure and the differential orogenic
uplift took place . As a result, the top part of the original deposit was eroded, resulting in the rebirth of the gold
deposit and the formation of placers .

Key words : geoche mistry , gold, chronology , auriferous formation; metallogenic modal , Tibet



