49 4 Vol.49 No.4
2013 7 GEOLOGY AND EXPLORATION July 2013

EAT 7 ( N

1 2 1 1 4 3 1 1 1 1

(1. 610059; 2. 100037,
3. 100083; 4. 330000)

RRF - B3y 5 KA T @I N - By W B, L% LI R BRE X )
ERBABFE(BE) BRALTER , RARCAAARRFABEDBABFERRET K. KA
PBNETEZH GL(E&E%) RNk e CLIEK#EGLAK2.CE(RR %) tise.CE 63N ¥K
BERNEI P RN E . R FHIEE T, K AIEANE S0, &8 £ 53.68% ~80.78 % 2 iq, F
H){H A 65.66 % ,ALO, 48 8.51 % ~16.91 % 2 ia ,A/CNK( 484 feF53k) £ 0. 54 ~ 1. 11 2 4], & 9
R NAZANE A 4R — BB A5 - ST 5B E B 25, MEAERH L L F RN FHIER
T, R ABAEASE ERETFELLE RSt Th, M 53 Ta.Nb Hf \Zr . Yb.Ti S 5% B AL, &2 5
KA A Nb . TaTi fip%, L+ CE bzt s EAEF AR TS Ao Ti 94548, 5 6 M B £ A H 3
AYPIGCERHmEHSAHERNE, MACELATRRR &, E6MERZENGARN , BTF ERBENET
AT HENH - /l#%%aﬁﬁf%l’ﬂ/\)“ﬂk?zf‘éﬁl"‘ﬁh

RERF - BEPTER Wi JENd - g &K
P617 A 0495 —5331(2013) 04 - 0676 — 13

Zhang Zhi Tang Juxing Li Zhijun Yang Yi Hu Zheng-hua Yao Xiao-feng Song Jun-ong
Chen Wei Wang Hongxing Yang Huan-huan. Petrology and geochemistry of intrusive rocks in the
Gaerqiong-Galale ore concentration area Tibet and their geological implications J . Geology and Ex—
ploration 2013 49(4) : 0676 —0688.

- - ( 1
- ( )
(
( 2002; Kapp et al. 2003)
( 2007, 2010;
2011; 2011) ( 20097 2011a;
2011 2012) | (
— 2011b; 2011, 2013) .
( 2011) .
. ( 2010; 2012)
- - ( 2012)
2012 -12 -23; 2013 -03 -26; o
( 41172077) . “973”  ( 2011CB403103)
(201011013 -3)
(1985 -) . E = mail: tancer@ qq. com.

676



485000 487000 489000 491000
T

Wmﬂ‘

K./

]

3602000

3601000

AR9000

491000 493000

o) & [
[l [ @) e [ e
Gl @] [ Bade A [
o [0 ZAa [B]= >

00;
If'l\fj/

" IZI\"n‘!I

3598000

3596000

130 km
oy

85000

1 - ( 2009"; 20117 )
Fig.1 Generalized geological map of the Gergiong — Glale Cu — Au ore concentration area
(after Tang et al. 2009"; He ef al. 2011?)
1- - 2 - 3= 14— V5= 16— V1=
18— 19— ;10 - ;11— 112 - ;13 - ;14 - 15 - ;16 —

17 - ;18 — 719 - ;20 - 21 - 122 - 123 -
1 — Quaternary diluvial deposit and talus; 2 — Cretaceous Duoai Formation; 3 — Cretaceous Langjiui Formation; 4 — Cretaceous Jiega Formation;
5 — granite porphyry; 6 — quartz diorite; 7 — granodiorite; 8 — orebody; 9 — quartz diorite porphyry; 10 — quartz diorite porphyry; 11 — diorite; 12
— skarn; 13 - adit; 14 - intermediate — acid intrusive rock; 15 — metamorphic basement; 16 — plate suture zone; 17 — nature — undetermined
fault and number; 18 - tectonic crushed zone; 19 - fracture; 20 — drilling; 21 - strike slip fault and number; 22 - study area; 23 —

sampling points

1.1

1
- _ o F1( - ) JF2(
_ - ) F3( ) F1

677

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2013

(2012 2013)

LA - ICP - MS (2011)
U-Pb LA -ICP - MS U-Pb
87.1 £0.4Ma( MSWD =0. 88) 86.52 +0.41Ma ( MSWD =0. 51)
83.2 £ 0.7Ma( MSWD =
0.51) ; (2011b) o
Re - Os 10
86. 87 £0. 50Ma KT2.KT4.KT8
I.Io.1 I N N N
- | o
F1
- F1 2
o Il
1
N N N N “GE”
N N “GL”
N N GL N
1.2 o
o (60% +) (20%
(K,0) . (Kyjg) +) (10% +) (7% +)
(QC Do - (3% +) 2 ~3mm.
F1( - ) k2 GL : N
( - ) F3( - ) JF4( ) o 40%
F1 2 (25% +) . (10% =) .
o (5% +) ;
GL : N

678



~70%

GE

5% ~10%

o

(30% ~45%) .

~10%)

GE

o

15% ~35%

~

(45% ~60%)

S

55%

(5%

1.0

W

il ik R

0.5

0.5

2

o 45% (30% =) .
(10% +) . (3% +)
(2% =) o 50%
3
3.1
1 Si0,
53.68% ~ 80.78%
65.66% . Na,O K,0 o( Na,O +
K,0) 4.86% ~6.69% 6.24%
o( Na,0) /w( K,0) 0.26 ~2.89
Sio, ~ K, 0 -
( 2b) GE o( K,0)
0
*

(187

4
— o o H
o e
& I -K
Z r .".. “
S
S_"
* *
I | 1 L 1 |
| 2 3 4 F -
K,O
3 o] | ¥ bl

Q -A -P(a) .Si0, —-K,0(b) .A/CNK - A/NK( ¢) .K,O - Na,O( d)

Fig.2 Diagrams of Q - A -P(a) SiO, -K,O(b) A/CNK -A/NK(c) and K,O -Na,O

1-GL

12 -GL

(d) for intrusive rocks in the ore concentration area
;3 -GL

14 -GE 15 -GE

1 = GL quartz diorite; 2 — GL granite porphyry; 3 — GL diorite; 4 — GE granodiorite; 5 — GE granite porphyry

679



2013

0.64 ~2.81 Rb.Ba.Th
. Al 0, Zr Hf.Ta.Ti .
8.51% ~ 16.91% A/CNK ( )
0.54 ~1.11 A/NK  1.30 ~2.24
- ( 2o ( 3a)
- - Rb. Sr( GE
. ) .Th TaNb Hf.Zr.Yb.Ti
Q( ) —A( ) - P( ) Nb.Ta.Ti
( 2a) GE Sr Ti
GL GE o
GL GL 3.3
GE 3
o 1 (X
(DI REE) 63.55x107° ~186.23 x10°° ;
GE (La/Yb) 6. 56 ~28.92 .
(SI) .
K,0 —Na,0 ( 2d) GE 3(b))
S
I GE LREE/
. HREE (6.53 ~14.97)
3.2
2 o
GE .GL .GL Eu
Rb.Cs<Ba.Th U
GE GL
Ta Hf \Nb-Zr ( 3b);dCe 0.82 ~
. GE 1.07 0.93 Ce o
ltHHI§ 1000 [h!

680

100

T N (YO [ T T N " - |

| T T T 0110

T T T TTTI

T T T TTTIT

| L 1 L 'l |
RhBaThl! K TaNbLaCe SrNd P Zr HESm'Ti Y Yb Lu

L L 1 L Il L 1 L Il L L L 1 Il L
La Ce Pr Nd SmEu Gd Th Dy HoEr Tm Yb Lu

) B s = s

3

(a) (b)

Fig.3 Primitive mantle normalized trace element spider diagram ( a) and chondrite — normalized

REE - patterns ( b) for intrusive rocks in the ore concentration area

1-GL 12 - GL ;3 -GL

4 -GE ;5 -GE

1 - GL quartz diorite; 2 — GL granite porphyry; 3 — GL diorite; 4 — GE granite porphyry; 5 — GE granodiorite



RN R (U T A LA TN T 11501 e S B Pl = R T 7 S RO S B
* ¥ * ¥ ¥ ¥ A R Xk A Xk X Xk I Wtk
REIT 9€ "G 6681 $8°T NSNS L6v 96 €1 8T 761 99t £T°8¢T 10761 91°LI 9L %1 6691 15
8€°L9 €16t <l'9¢ QT t6 ot 06 el 9F"SL I1°CL 8SL tL 68 SE'EY 6F"CL 6°EL 8T PL 1
=l | 60T LL°c £T°1 9°0 Bl 6L°1 s6 1 681 61 I1€°TC 871 S8 g | Q
€61 ¥TT 98 1| £ | P81 s§°1 €1 6t 1 Lol Ll 79| ]¢°1 681 NV
1t e 6L°0 (N | o0 860 sh0 L670 8L70 BRO Q60 o0 Lo AND/Y
tE't 171 §9°0 LBO 691 £l 81°C 91°¢C L6 £l <Ol 9zl P Fe "l 1
610 1£°0 80 s0°0 SO0 0 Flio €10 £1n £2°0 ££°0 Lo Lo 4 () 0%d
SO0 £1°0 el’o SO0 900 ¥0°'0 00 NI Q00 8070 10 LO0 Loso 900 O
£9°0 Il 6271 L' 910 £9°0 tr'o St0 0 80 9610 9cn 9c°(0 80 SO
0T 6F 1 ST e’ 9°¢ £9°¢ 4 1T°¢T 80°¢C £Cl 6t °C 36T 68°C LT 0"y
9t°¢g LE'E 16°¢ ££ 1 £€°1 65°C 69t TR LL'y 'y £ 6 € 8t LRE ey
68t Tl 1LY 9L’'0 cel S8 LT % Pl 3 4 e ) TL's 4 LS°E LYt IETE (8 L]
LT 90°¢ rod i rrs SE°0 L] raml| 9L"1 L9°1 12°% ER'T . B A £6°1 90°¢T O
£E€°C (4 3 % S6't 19°0 £8°0 9t 0 68°C £9°¢C LT 9Tt BE'E 80°C s0°T 9L 024
eI Lo ¢ | 0 r 0 1°0 o €10 z§"l LT pL1 89| 691 oty
6t 091 16791 er 0l IS8 90°¢1 A | Tl '€l S0°¢l 1161 8t 9l €0 'Sl 8 ¥l £8'Fl 00y
€09 89°¢¢ [Ty 1T°6L 8L0O8 £R09 6F L9 8799 8CTLY9 e ] 6f 09 +T 99 96°99 1699 forg
vz N I G visr R s eow e e TN WHTDL WM wewd 6w
3 b 23k Y : : 3 e = . ) AN 23 w3 )
.ﬂ.__m w,_m_g w_w._.___y___ ”__ 3% .c_u _ W_ _w__mwm_u i .ﬁw_: b ww“_._ b m‘w_: _«_,,a;.ﬁ_: Mo MO R3O _w_:w ,_ﬁ_, bl .“_n | J_ e_ _: B

Baaw

UONRAIUIIU0I 210 e[ — Fuothaany ay) uwr suosnaur 10y (9 ) syuswapp doley

EHRG (% ELEFENHAH LETHE - L0

1%

I 298l

681

http://www.cnki.net

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved.



2013

COSIN = D1 ) SFERUT ¢ A0 7 U et 3 g T ok it O

LROT i, 44 i) she P ot e ok 38, % P32

x k ¥ w ¥ * X Xy b2 X K b4 Ay Tk 4 X it
LOSE €969 169L 679 LLR 189¢€ 69°68€T  SSTLOET 9T '8PST  LSTHOS  £5°060F  ELCTEES  1€°019§  9€8LIE LT 'VIGT  SPU68IE
¥ | L8"1 sTT 80°C £9°C ¥T'T 1z £6°1 6871 /€1 91 791 1zl 11 5l n
o 8€°1 ] Lo €0 9°1 SIo LT $Z°0 1z W %] LOL 0 8¢ s
£L°T L'ST c8t w6 €E'E 12t <ol LT 8 Tl P01 671 St'f 86°¢ 11 £F°E sy
8°tl 6°0€ ¢8Rl (S| r2 1 L6t LFL A" T8 80791 £8°91 1741 sL°81 9°01 +Z 01 9711 07
LL*O T LTl Lo L9°0 660 | L'l 9¢ | 1671 €01 11 (48 11 19°1 ¥l ],
£°T1 6T L9l 66T 9Lt £°01 8¢ 19°¢ 0t 8 6L "6 18°8 916 19 89°¢ 969 g
L0l BT'E€ <6t 8t°9 [N 9°61 S1o0l 96Tt S 91 8 "vE L6781 19°8L 171zl €1 ¥Tl 1°Z8 £L6 87
68 ¢ 8T 19°¢ £EL°T L9°T £9°€ 19+ 197+ £ 99°¢ P 10°9 cL'¢S et ¥ £+ JH
18 £0L SEL €9 vEL £1F £E°LI LO'0T 81 €T €8t 68 88 €T SE°ET ¥ ¥T 8L°¥T T1°s2 ho]
<88 tIT £91 vL6 9°¢1 £°08 £0°€r 9°1F 91 9t 97 901 1T°¢t6 98111 6L911 8¢9 80°0L 68 €L A
<or LEg 98 $9°¢ 90 ¢ ol 89°91 (Y 99 81 ¥e-Tt PE TS 0761 €561 80 ST c8°91 £°L1 IN
<l 082 Y L8 6 8T 97 8% £9°t 6LE vE'F 1c°¢ s +c ot 6L LTl "y
gLl 99 €8 ol 8l £6¢ A SLUEP 16708 60°€9 71785 9t 99 S1°89 16°6T 19T 81E uy
$L1 161 L0Z 01 <06 £°L1 81 TioLl e 91 6861 80761 L0°0zT 18702 RSl L8701 £l L]
w6t ¥Z ¥ 6°LT T'8C 81T ££°01 1wl ELFI 68 01 9€°01 e Ll 1L°61 65 'ST 6711 L9°9] el
t1°6 vT'S gl 01 | £zl 6 80°6 LT'8 118 £€°¢ 98 LO'S T3¢ 8L°6 SL°6 0,
11 1€l 84T vo°L TLL £°61 9t 0T 6961 7T 8l 11°€2T F1°Sl PO €T 99 '+ 9671 9°¢1 v0 F1 qN
6Fl 9°¢6 Trl LzTL 9°LL el SL6P1 L 6¥! 8T LYl 1 20T v sl 6L711T 8€°90T 0s1 L9 Tl FEERI z
1Pl €6l Loz £°21 9 ¥l <01 €0°01 01 z1'ol 76 Ll 9671 £°LI £r°LI 90 €1 il A
90 LLY L [ 1°€¢ (43 | "ELY 9608 cg st s 16 LRSS 1°LLS SETOF 08¢ L 66E 15
011 9°¢L #1 Tie Ire <8l 9¢ Tt LY 1t St 9t St o 99°LE Lt € €9 16 €8 80 8L S 801 1
LIE 90T 0rc 91t 1ot 029 08¢ | 08¢ €9 °L9E 6668 88T 6 8§€ +709€ S 8eE 8 "REE 9°R8E g
BITTLOF  TSLIFEDE L°66€-0161 £ 0TTSOF 1€THISI  S'RII-E08 ﬁmmmmw wamw x....”ﬁw 1'CEI-/ENZ 6RT-TPNZ  THOONTD  [-H00HTD  €d-€dd  £TH-TTOL SH-TAd &l
A #3 b e avi| = gw 2w L7 o w14 B . e 2| &3 M 23 3
W Ao WA WHEo HMIao  HPao HIao  HIo o B A0 9 9 19 43 19 10

(, 01X ) PAIR UONEIIUIINOD 210 B — FUOLhIa®) 21 JO SUOISTIIIUL 0] SIUIWAPD AL, T AGEL

(,.01% | BUECELERIVERDE RETE - LWL ¥

682

http://www.cnki.net

?71994-2016 China Academic Journal Electronic Publishing House. All rights reserved.



(SW = dD1 )RRl g o g 4

000 ik 3 T B By

Ve A ke 0T S W Ak AL e

* - K K . * X b W X X b Iy A A X i3k
TLHI 6 69 Tl 989 S0°91 65T 68T L1+ 6591 €561 9¢ "1 S8LI 8T 91 £ Ll L9791 NN
860 660 L0l 78°0 $6°0 £0°1 88°0 98°0 L8°0 680 06°0 06°0 16°0 60 60 60 e
£6°0 68°0 680 LF 0 950 L8370 6Tl 9z°1 £ Al L0l 90°1 R Fll 911 nye
8801 19°L 12701 €70 e 90 €1 LSt L6'pl PEE 9501 601 or1l 62711 L9701 6011 SLTOL AAMH/AANT
8L 0TI 98 811 (IRCTA ] £F 501 T8RRI 6121 9¢ "TT1 68 Pl €2 7951 L9°LLL £7°081 TTELl St 6L 1E ST Sl Kk iy
L1701 18°€l L°61 8 Trool (] 18°L 99°L 66°L 1S €1 986 0S| 01 %1 c66 16701 9¢ 2l AAHH
19011 €0°<01 €091 I1°s¢ 10°¢6 LETON 8LENL 0Lt 09901 L Tl 18°L0OI [l VA Tl 681 06101 68 "0T1 68 T KK
z°0 6270 LT°0 8T°0 610 €10 Srl0 0 LST'0 T91°0 LET'O 6+C 0 £691°0 81T°0 66T 0 Ll
£€°1 871 16°1 £9°1 (YA wl €L8°0 9080 £9L8°0 P8S 71 o1 6791 96| S1L0°1 L8T I L1 qA
0 RT°0 £°0 TT0 9zT°0 810 6E1 0 PO rrl 0 SST 0 §1°0 RLTO 8970 9L170 vz 0 LOE 0 g,
LF-1 90°¢T 60T 8 9L [ €20 8001 950”1 161 £SE1 LT 16°1 SIE°l €461 9971 1
1£°0 vL0 8L°0 S] §5°0 o8 0 £€E°0 9vE "0 €9¢°0 659°0 ror 0 FIL 0 vL9 0 65t "0 £26°0 6+9°0 oH
f5TE L9°€ 14 w0t 98°¢T §0°T S9L°1 £TL1 SE9R 1 SEEE 16°T LISE 6LE € Shee T L09°T 168°C Aa
80 +9°0 LL'0 rE0 0 0 91t LO¥0 s ai] TELD PEST0 £E8°0 SLL'D 9£¢°0 RYC°0 TL0 q
L SE'f 9¢ ¢ £0°T 287 LL'e 960 ¢ S80 € SSIE SO8 't 9L'E 60L°¢S BT CLOFE €T6'¢ et P
8071 LT°1 L1 TE0 1] S| 98T 1 SHT'I sTIT'| 18L°1 FLF 1L0°T 1061 967" | 69t | +59°| ny
65°¢ 9T+ t0°'09 90°C 1 96T 76T Si6't 6£8 ' PLY € Sih'S FAY Y ST09 '€ S8E 597 't g
1°0¢ 12t (A4 9°01 891 6l €08 0T PTEOT  SR6T 61 65T 6T 6FS° 1T CLE cE €8 €€ g €8T €T 6lt°ST PN
vL'S TLs 8°8 £1e 96+ s 6E9°S 8L°¢S SH6E 'S 9°L Y tOE "6 £19°8 S8TP S T 95L'9 4
8¢ £ 8t 8°9L | 9L ¢t RS LEO TS PE6IS T60 €9 I+0° 8% PRI 9L €SO°0L  SO6R'SE 8Ol &€ 665 09 a0
£°LT i 8EE 6l $tT £LT TEH'SE PESTLT vSlTh €18 RE 12€°+T 81608 61 °tE Ll

81TTLOY T'SLISEOE LU 6OE-0161 £ 0TT-SOF  1€T-FIST S 811-€08 [ SEL-8PNZ 6RT-TENZ T HO0H1D 004" €-Edd  £TH-TTOL SH-Tdd
e AV R 2 S 2 E3b B3N BMM B3N B¥M 0 8¥M 0 23 -
Whoao o wH a9 e FIACH] ; y iR 19 1o EHAw EHIF10

(,01% ) Boae vonEUAIUOD 210 AR — Fuothaary ay) Jo suolsnajur 10] iU € AqEL

(b 01% ) ¥HEHEELTUZ DAY TR - L300

€%

683

http://www.cnki.net

?71994-2016 China Academic Journal Electronic Publishing House. All rights reserved.



2013

GE
Sr Y Yb
St/Y 21,7 ~50.9 w(ALO,)  14.8% ~
16. 9% N,O K,0
( Defant et al. 1990;
2000) ?
(2012)  CE Hf

(2009) (2012) GE
GL Sr
YSr/% Sy 0.705  "Nd/"™Nd
0.5119 ~0.5126

( 2001)

C (
2001) . GE
La/Sm — La (

GE
Sr SEu

4 La-La/Sm
Fig.4 La-La/Sm diagram of intrusive rocks
in the ore concentration area
1 -GL ;2 -GL ;3 -GL ;4 - GE
;5 -GE
1 - GL quartz diorite; 2 — GL granite porphyry; 3 — GL diorite; 4 — GE
granodiorite; 5 — GE granite porphyry

684

»

”»

Chappell  (1974; 1992)

A /CNK(
) A/CNK=1.1
S A/CNK < 1.1 I
Haker
( Chappell
1992; Li et al. 2007, 2009)
w( P,05)  o(Si0,) I
S w(Pb) w(8Si0,) .w(Y)
w( Rb) .w(Th) «(Rb) I
S . w(K,0) -
o( N,0) [-S-A
2 A/CNK
1.1 | GE
A/CNK 1.1
1.1 S
o Harker GE
.GL .GL \GL
o( P,05)  w(Si0,) ( 5a) w(Y)
w(Rb) ( 5e) .w(Th) w(Rb)( 5f)
I GE o( P,0,)
w( Si0,) ( 5a) w(Y) w(RDb) (
Se) S o ( K,0) -
w( N,0) ( 2d) GE .GL
\GL \GL
I GE
S S
|
GE .GL .GL
\GL I GE
S S
I
4.2
Ta.Nb.Ti.Ba
( Turner et al. 1996; Condie 2001) (Yb +Nb) -



0.6 (a) 14 | 18
a | (B 16} (€) ©n
nsk o 12F = " e 5'0&
0 4= e o 12k
o ~ 8 » :- 10 *
:"-._ 0ar (=] . :’_: | ; ol )
02 tu% Al g f
o lI’ 2l c‘u 4
n L L e f 1 L L i *a* s | Il L I I
0 20 400 o0 80 | 0 |_“ 20 40 60 B0 100 ”< (] 40 6l 80 100
Si04 510, Si0
1.4 - 25 - 14
]:_an o (e) . i (f L
| |||- ° . ) gno 10 £ A " *
':-:.HS— o & = i P * F = 8 &n &
L6k ol 10} .l‘ * : Baio
4 * ?
* n 1 1 i 1 i 3
“tl _‘:H .lln l_:“ :-Iiil 100 Hil :"Itl jlilcl |I:'1u 2I|11| jjill 1sliHl 350 IJ|J S0 100 150 200 250 300 350
Si0, Rb Rb
‘ A I I ‘ © 2 o (3 | o I 4 w |5
5 Harker
Fig. 5 Harker diagrams of intrusive rocks in the ore concentration area
1-GL ;2 -GL ;3 -GL ;4 -GE ;5 -GE
1 = GL quartz diorite; 2 — GL granite porphyry; 3 — GL diorite; 4 — GE granodiorite; 5 — GE granite porphyry
Rb ( 6a) GE
( GE -
) ( o
2011; 2012) ? -
GE 87. 1Ma GE -
83.2 +0. 7Ma( 2012) .
4 Ma
5
. GE (1) -
GE \GE GL GL
\GL -
o - GE S I
( 6b) .
86 ~ 87Ma( (2)
2011b; 2011) (2011)
- GE
RbSr( GE
? (2003) - ) \Th Ta.Nb. Hf\ Zr.
Yb.Ti GE

685



2013

10000
(a) (b)
'~ O
1000 F COLG ] k4 1) o BIZ (Gl ok 11125
WPGHR 3 {E 1 ) CIE(A. BIXik !
- = 1 <k :)
S : ?o
= o 2
e 100 ’- =] m
[ =] i L
% ORG(i F¥F IR F)
10 |
VAG( 5l 147)
A X (11T } )
L L 1 03 | il L L
10 100 1000 10000 1.0 0.5 0.0 05 1.0 5 20
Yh-=Nb({ 10™) Logé
A | | L 2 3 o 4 w 5
6 Yb + Nb — Rb( a) .Logd — Logz(b)

Fig. 6 Diagrams of Yb + Nb —Rb(a) and Logd — Logfor intrusive rocks intrusive

in the ore concentration area

1-GL ;2 -GL ;3 -GL

4 -GE 5 -GE

1 = GL quartz diorite; 2 — GL granite porphyry; 3 — GL diorite; 4 — GE granodiorite; 5 — GE granite porphyry

Sr Tio
(3) -
R TG R 2 R 5 3% KA RN 8] AT
FEFI R TR IEHRA L.

@ .2009.
R .
®) . 2011.
R .
References

Chppell B W White A J R. 1974. Two contrasting granite types J . Pa-
cific Geology 8:173 —174

Chppell B W WHITE A J R.. 1992. I—and S-iype granites in the
Lachlan Fold Belt J . Transactions of the Royal Society of Edin—
burgh: Earth Sciences 83( 1 -2):1 -26

Condie K C.2001. Mantle plumes and their record in earth history M .
London: Cambridge University Press: 1 —283

Defant M J Drummond M S. 1990. Derivation of some modern are magmas
by melting of young subducted lithosphere J . Nature 347: 662 —
665

Deng Shidin Tang Ju=xing Li Zhi§un Yao Xiaodeng Wang You. 2011.
Geochemical characteristics of rock mass in the Gaerqiong Cu-Au de—
posit Tibet J . Journal of Chengdu University of Technology( Sci-
ence & Technology Edition) 38( 1) : 85 —91( in Chinese with Eng—
lish abstract)

Du De-dao Qu Xiao-ming Wang Gen-hou Xin Hong-bo Liu Zhi-bo.
2011. Bidirectional subduction of the Middle Tethys oceanic basin

686

in the west segment of Bangonghu-Nujiang suture Tibet: Evidence
from zircon U-Pb LAICPMS dating and petrogeochemistry of arc
granites J . Acta Petrologica Sinica 027 ( 07): 1993 - 2002 ( in
Chinese with English abstract)

Geng Quan-ru Pan Guitang Wang Li-quan Peng Zhi-min Zhang
Zhang. 2011. Tethyan evolution and metallogenic geological back—
ground of the Bangong Co-Nujiang belt and the Qiangtang massif in
Tibet J . Geological Bulletin of China 30(80): 1261 - 1274 (in
Chinese with English abstract)

Hu Zheng-hua Tang Ju=xing Li Zhijun Ding Feng Yao Xiao-feng Deng
Shidin Zhang Zhi Wang Yiyun Wang Hong=ing Song Jun-ong
Chen Wei. 2012. Geological characteristics and genetic significance
of Cu-Au deposits of Gaer—qiong in Geji county Tibet J . Acta
Geoscientica Sinica 33(4) : 588 —600( in Chinese with English ab—
stract)

Kapp P. M. A. Murphy A. Yin T. M. Harrison L. Ding J. Guo.
2003. Mesozoic and Cenozoic tectonic evolution of the Shiquanhe ar—
ea of western Tibet J . Tectonics 22(4):3 -1 -3 -23

Kang Zhi—iang Xu Jifeng Wang Bao-di Chen Jiandin. 2010. Qushenla
Formation volcanic rocks in north Lhasa block: Products of Bangong
Co-Nujiang Tethy’ s southward subduction J . Acta Petrologica
Sinica 026( 10) : 3106 —3116( in Chinese with English abstract)

LiXHLZX LWX LiuY Yuan C Wei GJ Qi C S.2007. U-Pb zir—
con geochemical and St-Nd-Hf isotopic constraints on age and origin
of Jurassic I-and-A type granites from central Guangdong SE China:
A major igneous event in response to foundering of a subducted flat—
slab J . Lithos 96( 1 —2) :186 —204

Li Guang-ming Li Jinxiang Qin Ke-zhang Zhang Tian-ping Xiao Bo.

2007. High temperature salinity and strong oxidation ore-forming



fluid at Duobuza gold-rich porphyry copper deposit in the Bangonghu
tectonic belt Tibet: Evidence from fluid inclusions J . Acta Petro—
logica Sinica 23(5) : 935 =952 ( in Chinese with English abstract)

Li Zhijun Tang Ju=xing Yao xiaofeng Duo Ji Liu Hongfei Deng Shi-
lin Zhang Zhi Zhang Jin-shu Hu Zheng-hua. 2011a. Geological
characteristics and prospecting potential of Gaerqiong copper-gold
polymetallic deposit in Ali District northern Tibet J . Mineral De—
posit 30(6) : 1149 - 1153 (in Chinese with English abstract)

Li Zhi4jun Tang Ju=ing Yao Xiaofeng Deng Shidin WangYou.2011b.
Re-Os isotope age and geological significance of molybdenite in the
Gaerqiong Cu-Au deposit of Geji Tibet China J . Journal of
Chengdu University of Technology 38( 6): 678 —683 (in Chinese
with English abstract)

Lei Chuan-yang Li Zhiqun Zhang Zhi Hu Zheng-hua Wang Hong—=ing
Song Jundong. 2012. Geochemical characteristics and geodynamic
significance of the granites in the Ga’ erqiong Cu-Au deposit Tibet

J . Acta Geoscientica Sinica 33(4): 601 —612( in Chinese with
English abstract)

Lv Li-na Cui Yu-bin Song Liang Zhao Yuan-yi Qu Xiao-ming Wang
Jiang-peng. 2011. Geochemical characteristics and zircon LA-ICP-
MS U-Pb dating of Glale skarn gold( copper) deposit Tibet and its
significance J . Earth Science Frontiers. 18(5) :224 —242( in Chi-
nese with English abstract)

LV Li-na. 2012. Metallogenic model of rich iron and cpper( gold) deposit
in western pat of Bangong Co-Nujiang metallogenic belt Tibet D .
Beijing: Chinese Academy of Geological Sciences: 1 =217 (in Chi-
nese with English abstract)

Mo Xuan—xue Zhao Zhi-dan Deng JinHu Dong Guo-chen Zhou Su Guo
Tie-ying Zhang Shuang-quan Wang Liangdiang. 2003. Response of
volcanism to the India-Asia collision J . Earth Science Frontiers
10(3) : 135 — 148( in Chinese with English abstract)

Qu Xiao-ming Wang RuiHiang Xin Hong-bo Zhao Yuan-yi Fan Xing-
tao. 2009. Geochronology and geochemistry of igneous rocks related
to the subduction of the Tethys oceanic plate along the Bangong Lake
arc zone the western Tibetan Plateau J . Geochimica 38( 6) :523
-535. (in Chinese with English abstract)

Song Jundong Li Zhijun Yao Xiao-feng Deng Shidin Zhang Zhi Hu
Zheng-hua Lei Chuan-yang Wang Hong—xing. 2012. Characteris—
tics and the genetic significance of skarn in the Gaerqiong Cu-Au de—
posit Geji County Tibet J . Acta Geoscientica Sinica 33(4): 703
—712( in Chinese with English abstract)

Turner S Arnaud N Liu J. 1996. Post—collision shoshonitic volcanism on
the Tibetan Plateau: Implications for convective thinning of the litho—
sphere and the source of ocean island basalts J . Petrology 37( 1) :
45 =171

Wang Yan Zhang Qi Qian Qing. 2000. Adakite: geochemical characteris—
tics and tectonig significances J . Scientia Geologica Sinica 35
(2) :251 =256 (in Chinese with English abstract)

Wang Qiang Xu Jideng Zhao Zhen-hua. 2001. The summary and com—
menton research on a new kind of igneous rock-adakite J . Ad-
vances in Earth Science 16(2) :201 —208( in Chinese with English

abstract)

Wang Guan-min Zhong Jian-hua. 2002. Tectonic-sedimentary Evolution
of the West Segment of the Bangong Co-Nujiang Structural Belt in
the Triassic and Jurassic J . Geological Review 48(3):297 —
303. (in Chinese with English abstract)

Wang You. 2010. Study on Ore Characteristic of Garjoan Copper-gold
Deposit Gejue County Tibet( dissertation for Master degree) D .
Chengdu: Chengdu University of technology: 1 — 81 ( in Chinese
with English abstract)

Yao Xiaofeng Tang Ju=xing Wang—You Li Zhi§un Deng Shidin. 2011.
The study of the characteristics of gold minerals in Gaerqiong copper—
gold deposit. Tibet J . Geology and Exploration 47 (6): 1018 -
1025( in Chinese with English abstract) .

Yao Xiao-feng Tang Ju=xing Li Zhijun Deng Shidin Ding Shuai Hu
Zheng-hua Zhang Zhi. 2012. Magma origin of two plutons from gaer—
qiong copper—gold deposit and it s geological significance western
Bangonghu-Nujiang metallogenic belt Tibet-dmplication from Hf iso—
tope characteristics J . Journal of Jilin University( Earth Science E—-
dition) 42(2):188 =197 (\in Chinese with English abstract)

Yao Xiaodeng Tang Juxing Li Zhijun Deng Shidin Ding Shuai Hu
Zheng-hua Zhang Zhi. 2013. The redefinition of the oreforming
porphyry’ s age in Gaerqiong skarn-type gold-copper deposit West—
ern Banggonghu-Nujiang metallogenic belt Tibet J . Geological Re—
view.59( 1) : 193 =201 (in Chinese with English abstract)

Zhang Qi Wang Yan Qian Qing Yang Jin-hui Wang Yuan-ong Zhao
Tai-ping Guo GuangHun. 2001. The characteristics and tectonic—
metallogenic significances of the adakites in Yanshan period from
eastern China J . Acta Petrologica Sinica 17(2):236 —244 ( in
Chinese with English abstract)

Zhang Zhi Tang Ju=xing Yang Yi Li Zhi§un Yao Xiao-feng Deng Shi-
lin Wang Hong=xing Song Jun-ong. 2012. Element spatial distri—
bution of the Gaerqiong copper-gold deposit in Tibet and its geo—
chemical exploration model J . Acta Geoscientica Sinica 33(4):
663 —672( in Chinese with English abstract)

Zhu Di—cheng Mo Xuan—xue Wang Li-quan Zhao Zhi-dan Niu Yao-in
Zhou Chang-yong Yang Yue-heng. 2009. Petrogenesis of highly frac—
tionated T-type granites in the Chayu area of eastern Gangdese Ti—
bet: Constraints from zircon U-Pb geochronology geochemistry and
Sr-Nd-Hf isotopes J . Sci China D-Earth Sci 39(7) : 833 - 848( in

Chinese with English abstract)

. 2011.
) ( )
38(1): 85-91
2011, -
U
—Ph . 27(7) 1 1994
-2002
.2011. - .
. 30(8) : 1261
~1274

. 2012.
687



2013

J. 33(4): 588 - 600 33(4):703 =712
.2010. .2000. ( adakite)
- J. 026 J . 35(2) :251 -256
(10) :3106 -3116 .2001. -
. 2007. J. 16(2) : 201 —208
- .2002. - -
. 23( 5) : 935-952 - J. 48(3):297 -303
.2010. (
.2011a. ) D. : 11 -81
J. 30(6) : 1149 — 1153 .2011.
.2011b. - J . 47(6) :1018 - 1025
Re - Os J . .2012.
( ) 38(6):678 —683 —  Hf
. 2012. . ( ) 42(2):188
-197
J . 33(4): 601 -612 .2013.
.2011.
() LA - ICP - MA J. 59(1) 1193 —201
J. 18(5) .224 -242 .2001.
. 2012. - () - J.
D . : 11 -217 17(2) :236 —244
2003. - J . 2012.
10(3) : 135 — 148 J. 33(4) : 663 - 672
. 2009. .2009.
J . 1 : U-Pb N
38(6) :523 535 Sr—Nd - Hf J . (D ) 39
(7):833 —848

2012. ]

Petrology and Geochemistry of Intrusive Rocks in the Ga’ erqiong-Galale
Ore Concentration Area Tibet and Their Geological Implications

ZHANG Zhi' TANG Ju=xing® LI ZhiGun' YANG Yi' HU Zheng-hua' YAO Xiaofeng’
SONG Jundong' CHEN Wei' WANG Hong=ing' YANG Huan-huan'
(1. Chengdu University of Technology Chengdu Sichuan 610059;
2. Institute of Mineral Resources Chinese Academy of Geological Sciences Beijing 100037,
3. China University of Geosciences Beijing 100083; 4. Jiangxi institute of Geological survey Nanchang Jiangxi 330000)

Abstract: The Ga’ erqiong-Galale ore-concentration area located in the western segment of the Bangong-Nujiang metallogenic belt is a skarn ( por—
phyry) copper-gold ore concentration area where significant exploration breakthrough has been achieved in recent years. The Gaerqiong and Galale copper—
gold deposits have been discovered in this ore concentration area. The types of the intrusive rocks include GL ( Galale) granodiorite GL granite porphyry
GL diorite GE ( Gaerqiong) granite porphyry and GE quartz diorite. Geochemical characteristics indicate that the w( Si0,): 53.68% ~80.78% w
(AL, O5): 8.51% ~16.91% A/CNK: 0.54 ~1.11 implying that the intrusive rocks are of metaluminous-weakly metaluminous calc-alkalineK calc-al-
kaline stocks. Geochemical characteristics of trace elements and rare earth elements indicate that the intrusive rocks are enriched in Rb Sr and Th and de—
pleted in Ta Nb Hf Zr Yb and Ti. All the intrusive rocks have negative anomalies of Nb Ta and Ti and the GE granite porphyry deficits Sr and Ti espe—
cially. Distinguishing of the petrogenesis type indicates that GE granite is granite of S+ype others are granite of I-type. ldentification of tectonic environ—
ments suggests that the intrusive rocks in ore concentration area were formed in the stage of the collision uplift after the closing of the Bangong-Nujiang Te—
thys ocean.

Key words: Gaerqiong-Galale ore concentration area Geochemistry Bangong-Nujiang belt Tibet
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