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Abstract: In this paper, the authors studied the andsites in Rongna ore block, Tiegelong Cu (Au— Ag) deposit, Duolong ore
concentration area, Tibet, and used the zircon U—Pb data and petrogeochemistry of andsites to identify the petrogenetic age and
tectonic setting of the andsites. The weighted average age of zircon U—Pb is 110.1+0.7 Ma (MSWD=2.3) , which represents the
petrogenesis age. An analysis of the whole rock sample shows that SiO, values are 59.5%—61.48%, AL,O; values are 16.14%—
17.11% and Na,O+K,O values are 6.02%—6.63%; Mg’ is of intermediate value. LILE such as Ba, Rb, Th, K are rich, HFSE such as
Ta, Nb, P, Ti are relatively poor and characterized by Rb positive anomaly and obvious Zr, Hf negative anomalies. Petrological and
geochemical studies show that the andesites are high potassium calc—alkaline rocks exhibiting the characteristics of Andean—type
active continental margin volcanic rocks. They resulted probably from partial melting of subducted oceanic slab as well as
miscibility with crustal material during the upward migration of the magma in the case that subducted oceanic slab didn’t interact
with the mantle. They were the magma products of the northward subduction of Bangong Co—Nujiang Ocean and Lhasa and the
collision collage process of Qiangtang terrane. In combination with other dating data and drilling core catalog data, the authors hold
that the formation of andesites was later than the rock—forming and ore—forming stage of the Tiegelongnan high sulfur epithermal
Cu (Au—Ag) deposits, which seems to have been the important condition for the preservation of the ore deposit.
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Fig.1 Geological sketch map of the Duolong copper (gold) ore concentration area, Tibet
Fig. a: (D-Bangong Co—Nujiang suture zone; @—Yarlung Zangbo suture zone;

Fig. b: 1-Quaternary; 2—Oligocene Kangtuo Formation—Upper Cretaceous Abushan Formation (?); 3—Middle—Lower Jurassic Sewa Formation;

4— Lower Jurassic Quse Formation; 5S—Lower Cretaceous Meirigieco Formation; 6— Upper Triassic Riganpeico Formation; 7—Late Cretaceous

monzonitic granite—porphyry; 8— Late Cretaceous granite porphyry; 9—Late Cretaceous quartz porphyry; 10—Late Cretaceous granodiorite—porphyry;
11-Gabbro; 12—Ellipsoidal basalt; 13—Serpentinized peridotite; 14—Conformable contact; 15—Unconformable contact; 16—Fault; 17—Alteration zone;

18—Location of deposit; 19—Location of silicon cap; 20— Location of lithogeochemical sample; 21—Location of zircon sample
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Fig.2 Petrographic photos of the andesites in Rongna area
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(A)HX04; d—plainlight (ppl), resorption texture in sample RN(A)HX08
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RN-GS01.1 4 23 03020 00172 00001 0.1155 00109 00488 00046  109.8 0.9
RN-GS01.2 7385 03670 00173 00001 0.1155 00042 00485 00017 1104 0.7
RN-GS01.3 3165 03904 00171 00002 0.1154 00157 00488 00069  109.6 1.1
RN-GS01.4 4 213 04492 00174 00001 01125 00065 00468 00027 1115 08
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RN-GS01.6 2120 04201 00171 00002 01139 00124 00483 00053 1094 11
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RN-GS01.22 30136 03141 00193 00002 02646 00192 0099 00071 1230 11
RN-GS01.23 4 142 03538 00205 00002 03520 00219 01244 00071  131.0 14
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Fig.3 Cathodoluminescence (CL) images (a) and concordia diagrams (b) of zircons from the andesites in Rongna area

BB PRI, sk 2B R AL A . FE BT ) 23 A4~
Hor, 34N 5 (RN-GS01.12 . RN—GS01.22 . RN—
GS01.23) 14 *"Pb/*U F1 *Pb/**U 4E A& AT, 10
F(RN—-GS01.19)Th/U HuAE/NF 0.07, Ji 28 B R B
A7 7201 AN I (RN— GS01.20) A i 4E % %55 K
((395.8+5.9) Ma), Al BE R A HAE e F rhi AR i
WAk e £ (B 3-b)o HIBRVL L S AN A, Higr 18
AN 5 Y07 F U—Pb 35 A ZEE sl HLRRHIT, 8 A 45
I 18 JiEh A1 1) Th/U FLfE KT 0.3, BB E T
FREEAP,

P a5 5, 18 JUS A1 19 2P/ U 2 T 4F- 15 4
T 106.9~112.2 Ma, 7 &1 FE R 95% I A AT 24
AR A7(110.1£0.7) Ma (MSWD=2.3), {83 T 28 %
LA P AR
3.2 ERMPKLFHHE

AYRBIGEXT AR IX 9 R 1L e AT T 4
FAERICR MR ICR M IR, BRSO T
SRR FBA A BRI SRR 2,
321 2B AEHIRALFHIE

9 {4722 1115 R i S10, 75 18R 59.5%~61.48%, ~F-
Y118 60.48% , 4> Bl (Na,O + K.0) & & 6.02% ~
6.63%, “FII(E K 6.30%, KO F 1 7E 2.48%~3.11%74%
1k, ALOs & B H 16.14%~17.11%, F-HI{E 1 16.5%,
F 3T R S 9K k1l A (ALOs T 17.1%~17.8% ) 2%
TiO, & i A+ T 0.82%~0.96%, V- 3418 H 0.88%, 1% T
Kt BT 2 5 THO, VI (2.2%) RS B 22
G2 17 T E(1.16%), 55 5 9 DK A5 A 1 Ak L2

(0.58%~0.85% ) FH f1**; MgO 4% 1k i [l 78 1.72% ~
2.69%, Mg (i W45, } 36.45~44.78(3 2), VA F A A
HuERE 2ERRAE 7 SR AR 48 Ll HAT K LA
fiEo 7E TAS Ui 9 FF S 178 N 22 1L X3, o7
T B VS 5 (1] 4—a), 78 K.0—Si0, Ffif ALY
D7 T BRI 2R 51 A (B 4-b) o
322 MEAE WK FFIE

MH IR TR (K 2), FZ a1
JLE BE CREE)WAL, /- 114x107°~143%10°°, 7£
BRI A PR 1O R AL (K 5-a) |, 45
AR RO —30, B Ce TR 4, 5 T0R
() Fr I FRARDR, 30 TG Sl KBl i % (R, 2
i o0 R AN AL A TR 2 R R
F) 53 PEAE I (La/Yb)w A 8.04~12.5, -1 10.6), Fid 43
i £ R A7 0, Eu R 55 19 £ 53 5 (SEu=0.85~
1.03), F B HEHA MFNERIX, 51E4 90kl A —
o BT RN ERZ B SR AE B B.(La/Sm)=
3.59~4.01), M & i 1+ 70 & 4318 A U1 i (Gd/Yb)=
1.56~2.42).,

SR AR TR FERHES) T 3R 3, I 5%
S Hr b DX R 5 I G B I AR 42 1 L At
T PIAT B TXT L, FIAFSE X 2 L A o
TCRRHES KB 5 RS it X 22 LS AR AL, TEAH
IRk SIS . e R H s StCERIER T
400% 10 )YHHIK YbCEXIE/NT 1.9 107 Y CEIIE /N
F29.9x10°°), /& Sr/Y HLfE AKX Rb/Sr HUfE . FEERAL
B3 A1 o 74 Ak Bl i o 28 0k I 11 (18] 5—b) |, AR i 1

http://geochina.cgs.gov.cn H1E LT, 2015, 42(5)



1330 i 5] b 20154F

=

R2EMRILEEETER(%)FHETRA0)FHER

Table 2 Major (%) and trace elements (10°°) compositions for the andesites from Rongna area

AHITHH  RN(A)HX01 RN(A)HX02 RN(A)HX03 RN(A)HX04 RN(A)HX05 RN(A)HX06 RN(A)HX07 RN(A)HX08 RN(A)HX09

Si0, 61.83 60.66 61.17 59.54 61.08 59.50 60.49 59.56 60.51
ALO; 16.21 16.23 16.36 16.83 16.14 16.46 16.51 16.67 17.11
Fe,O5" 6.04 6.35 6.13 6.85 5.94 6.57 6.19 6.70 5.94
MgO 1.92 249 2.06 227 241 2.69 248 253 1.72
CaO 432 443 4.60 517 4.46 5.11 4.80 5.19 5.62
Na,O 3.52 3.59 3.53 3.51 3.65 3.56 3.51 3.54 3.68
K,O 3.11 2.90 2.90 2.62 2.89 2.52 2.72 2.48 2.58
TiO, 0.82 0.87 0.85 0.92 0.82 0.89 0.86 0.91 0.96
MnO 0.16 0.12 0.10 0.11 0.08 0.09 0.08 0.09 0.08
P,0s 0.27 0.24 0.25 0.25 0.24 025 0.24 0.25 0.22
LOSS 1.68 2.07 1.66 1.63 1.76 2.08 1.87 1.92 1.41
z 99.79 99.89 99.50 99.56 99.39 99.62 99.68 99.76 99.76
Na,0+K,0 6.63 6.49 6.42 6.12 6.54 6.08 6.24 6.02 6.27
Na,O/K,0 1.13 1.24 1.22 1.34 1.26 1.41 1.29 1.43 1.43
4 228 231 22 2.19 229 2.15 215 2.11 2.19
Mg* 38.64 43.72 39.96 39.63 44.56 4478 4425 4279 36.45
La 30.5 30.3 31.2 26.6 29.8 28.8 30.4 272 249
Ce 535 533 559 46.0 524 50.6 542 49.6 443
Pr 6.39 6.25 6.59 5.75 6.35 6.00 6.51 5.98 523
Nd 26.1 255 275 245 259 254 263 24.8 21.8
Sm 493 475 5.11 4.67 473 478 494 4.68 4.08
Eu 1.34 132 1.40 1.34 1.27 1.37 1.37 1.36 1.33
Gd 4.60 4.56 4.75 453 4.45 4.46 4.62 4.41 3.84
Tb 0.63 0.64 0.65 0.61 0.60 0.62 0.63 0.62 0.52
Dy 3.90 3.86 3.92 3.71 3.68 3.67 3.73 3.78 322
Ho 0.77 0.78 0.79 0.74 0.74 0.72 0.74 0.75 0.63
Er 2.44 246 251 230 2.34 220 230 2.30 1.93
Tm 0.35 0.37 0.36 0.33 0.33 0.30 0.33 0.34 0.28
Yb 1.67 1.78 1.74 1.51 1.61 2.08 229 228 1.91
Lu 0.39 0.42 0.39 0.36 0.37 0.32 0.36 0.36 0.28
Y 227 213 221 226 21.9 21.6 214 20.7 19.1
YREE 137 136 143 123 135 131 139 129 114
LREE 123 121 128 109 121 117 124 114 102
HREE 14.8 14.9 15.1 14.1 14.1 144 15.0 14.8 12.6
LREE/HREE 832 8.16 8.46 7.72 8.54 8.14 8.26 7.66 8.06
JEu 0.86 0.86 0.87 0.89 0.85 0.91 0.88 0.92 1.03
oCe 0.92 0.93 0.94 0.89 0.92 0.93 0.93 0.94 0.93
(La/Sm)y 3.89 4.01 3.84 3.59 3.96 3.78 3.88 3.66 3.85
(La/Yb)x 12.3 11.5 12.1 119 12.5 9.33 8.96 8.04 8.80
(Gd/Yb)n 223 2.07 221 242 222 1.73 1.63 1.56 1.62
BaO 616 580 599 533 582 498 540 544 531
Hf 527 5.06 5.31 494 5.30 4.83 5.16 4.87 4.87
K 25818 24083 24033 21717 24016 20945 22613 20604 21443
Nb 102 5.59 12.6 10.2 26.9 10.3 8.52 7.89 12.8
Pb 17.6 29.2 354 213 17.5 223 224 17.2 20.6
Rb 108 98.8 98.2 76.6 106.1 73.1 77.0 75.0 75.3
Sr 409 391 414 415 398 417 415 449 453
Ta 0.76 0.77 1.09 0.69 0.54 0.71 0.65 0.61 0.65
Th 10.3 9.69 11.4 9.07 10.6 8.42 9.10 8.51 8.94
U 3.10 244 5.45 242 295 2.56 1.98 2.06 1.97
Zr 185 177 187 178 185 174 181 174 176
Co 172 16.4 16.9 19.1 17.2 17.6 18.8 19.5 16.2
Cr 18.9 14.9 19.6 19.9 17.1 17.6 202 17.1 15.6
Cs 5.39 4.79 347 2.61 3.26 3.08 3.60 326 3.11
Ni 16.2 16.2 15.1 22.1 159 17.0 17.0 193 154
Sc 12.8 132 14.5 15.1 12.6 134 12.1 153 14.6
\% 115 97.1 132 124 118 112 110 125 125
St/Y 18.0 183 18.7 183 182 19.3 194 21.7 23.8
Rb/Sr 0.26 0.25 0.24 0.18 0.27 0.18 0.19 0.17 0.17
La/Nb 299 541 247 2.61 1.11 2.79 3.57 345 1.95
La/Ta 40.0 393 28.6 387 54.8 40.3 47.0 44.9 383

TE: R P R IR BT I O s

http://geochina.cgs.gov.cn H1EHLT, 2015, 42(5)



S a2 51 T VIR IR DX A% B 4 (R0 R ZRTIR T B 1 L i 7 o 1331
r 7
14 L b
L 6
12} i
e 5
S0t L
>0 J
g st 2]
: 4
s or i
z |
4b -
2: 1+
| L R4F (B3 R
035.3;.4:3.;7.;1.5.5.5.9.|..,.,|, 040“..45.”|5|0||||5|5||||6|0||..6|5||.|7|0||||7|5||||80

63 67 71 75
Si0z2/% -

8i02/%

B4 IR E a0 A R 8] O3 i
a—TAS B CEA 402580 SCR127-28]; T R IR SCR[291, F 07 Mok, 77 Ml aE); b—K.0—SiO. (e SCHk[30])
Fig.4 TAS and SiO,—K,O diagram of andesite from the Rongna area
a—TAS—diagram (after references [27—28]); Ir Series after reference [29], the higher part is alkaline, the lower part is subalkalic; b—K,O-SiO,
diagram (after reference [30])

1000

—6— RN(A)HX01—8— RN(A)HX02—&— RN(A)HX03
—o— RN(A)HX04—%— RN(A)HX05——RN(A)HX06
—+—RN(A)HX07—%— RN(A)HX08—6— RN(A)HX 09

PR/ R A

La Ce Pr Nd

Sm Eu Gd Th Dy Ho Er Tm Yb Lu

1000,

—6—RN(A)HX01 —8— RN(A)HX02 —&— RN(A)HX03
—+—RN(A)HX04 —— RN(A)HX05 ——RN(A)HX06
—=—RN(A)HX07 —+— RN(A)HX08 —%— RN(A)HX09

100

HR/RRRA

1 IR T N TR N T R TN TN RN T TN R SN SO RO S
Ba Rb Th K Nb Ta La Ce Sr Nd P Sm Zr Hf Ti Tb Y Tm Yb

1 5 SRR L L1 s T3 BRI AR IE P (a, B FEELA SCHIRT3 1]) A0 f3ie 0 3R BHORE B £ B A ik 90 1] (b, B3 SCHIR[32])

Fig. 5 The chondrite-normalized rare earth element patterns (a, normalized values after reference [32]) and chondrite-normalized

spider diagram (b, normalized values after reference [33])
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Table 3 Trace element characteristics of andesite in the Rongna area and comparison with andesite
from various tectonic settings
EQlIPaES \Y% S¢ Nb Y Zr/Y Ni/Co Sc/Cr Sc/Ni Cr/V Rb/Sr Ba/Rb Ba/Sr
B PO MEs) 1175 137 117 215 84 097 078 08 015 021 58 120
L T A 1220 170 100 150 146 140 036 06 064 011 100 1.05
Rl B R 2 1 ST B i 1350 200 94 220 54 095 061 1.1 015 009 82 1.l6
KVE R 221 P4 1970 310 08 250 22 029 380 34 008 004 185 0.6l
RPE BRI 2 e 1700 170 50 200 47 052 080 20 012 008 130 073
T * SRR IR T SCHk[36]; V. Sc .Nb LY BYSA7 K 107,
(e, KR B0 A B AL O 2 R R R, 2210 100
HIRHBAAAE—E T WAk, RHZZ 1A B 0
M T-RAK B R A DR 1 10 R B ], d s HOR A wl T
BRASRERA W IR B A A Hh R M R Z R 2 ), %
AR RIFAEANREHE S TV IRZ -, BiZEi
TR B AT IR BRI TR () R4S DARAE FEAR 52 4119 S L
=
EE%H‘ZQO &~
B JE R A 1 e — B (116 Ma) 2 )5,
Fr AR IS ] BE 5 RS JE S IR O 28 R R T R D 0.1k
G, FESCIR T, BUTIE BB B INFEBES B
&2 1 i AP TR PR R AR () iR S R
R B B2 . MRS R, - : T
A ™ R %) 3R P VR B 2 2 3 500 m, B2 FE (116~ Pb/10°¢
110) Ma 17 6 Ma i [a], JESEMIR & C 482 T4
K6 %Ik 22111 % Po—Pb/Ce IR FIHE SClk[42])
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LA A9 M B2 N 41.64, F AT 8 B IR o i
SR A AT IERIE L. # 4 Pb—Pb/Ce I fif (1A
6)HIWT, SRR ZE LA b BRI R LR A X,
FEA 2 AR X AT BE N KPR A A

TR T R BRI 2R A R, 1 X 22 1 A R
i3 & 4 Ba . Rb., Th K &5 K & 7% A1 JC % (LILE),
AHXS 75 45 Ta Nb P Ti % =375 G R (HFSE) . 7E Y-
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Fig.6 Pb—Pb/Ce diagram of andesites in the Rongna area

(after reference [42])
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