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Abstract: Located in the northeast of the Duolong ore concentration area in the Bangong Co—Nujiang metallogenic belt, Tibet, the
Sena copper (gold) deposit has favorable prospecting potentiality. The quartz diorite porphyrite in the deposit whose zircon U—Pb
age is (118.1+1.4) Ma is consistent with the age of reported arc—type ore—bearing porphyry in the Duolong ore concentration area.
They belong to high—K calc—alkaline to calc—alkaline and metaluminous I—type felsic rocks. These porphyries are systematically
enriched in large—ion lithophile elements (LILE such as Th, U, K, Pb and Rb) and LREE, relatively depleted in high strength
elements (HFSE such as Ta, Nb, Ti and Zr) and HREE. And they are slightly rightly—oblique, show the fractionation between LREE
and HREE, and display no Eu anomalies (6Eu= 0.92—1.04). According to the regional tectonic setting, the authors hold that the
geochemical characteristics of the quartz diorite porphyrite are consistent with those of arc—type magmas in the world, and the
closure time of this ocean should be later than early Cretaceous (118Ma). The Rb/Sr ratios (0.143—0.195), Zr/Hf ratios (31.23—
34.14), and Nb/Ta ratios (9.21—11.59) suggest that the melts had characteristics of crust mantle mixing. The zircon ("*Hf/""Hf);, eud?)
and Tpw. are 0.282707—0.282719, 0.28—11.77 and 424—1159 Ma, respectively, indicating that the rocks probably represent the re—
melting products of juvenile crust, also impacted by minor mantle— derived mafic melts under the background of northward
subduction of Bangong Co—Nujiang Tethys to Qiangtang massif.
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Fig.1 Regional geological map of the Duolong ore concentration area, Tibet(modified after reference [14])
1—Quaternary ; 2—Upper Oligocene Kangtuo Formation; 3—Lower Cretaceous Meiritiecuo Formation;4— Lower—Middle Jurassic Sewa Formation;
S5—Lower Jurassic Quse Formation; 6—Upper Riganpeicuo Formation; 7—Early Cretaceous monzonitic granite porphyry; 8— Early Cretaceous
granodiorite porphyry; 9— Early Cretaceous quartz porphyry; 10— Early Cretaceous quartz diorite porphyrite; 11— Early Cretaceous dioritic
porphyrite; 12— Serpentinized olivinite; 13—Pillow basalt; 14— Diabase; 15— Gabbro; 16— Silicified cap; 1 7—Conformity ; 18—Unconformity; 19—
Fault and its serial number;20—Positon of ore deposit;21—Alteration range at surface; 22— The ring structure of remote sensing image ;23—

Controlled orebody range ;24— Sampling site
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Sena deposit of the Duolong ore concentration area

THE [ A A 0.282707~0.282719 , HE [Fl 37 2 2H i 28 4k,
0 Bl TE7Z , XL ) end£) +0.28~+11.77 , F- 2 R+
6.04, BBy BEREEUAR Y Towi=312~424 Ma, FH{H N
537.7 Ma, W By B A AR S Touc=424~1159 Ma, T3
{84 790.6 Ma.,

4 e

41 BETERERFHFR

IR X A g N By 5 4% A ) CL &
N B A RIURL LA SEAS R — I B R A R A5 (]
4—a), FEIH B (1) 50 45 TS A 25 R RRAE U
ARIERK RGP RIE N, ARNKE AR
2 W0 S5 RS 52 ), 45 47 *Pb/~ U A 45
#4(118.1+1.4) Ma(n=20, MSWD =1.8, [&] 4—¢), {1t
T HUA S, ULRH @R (45 XA eI K By
Fa AR Y 118.1 Ma,

Z o B DX R bR 3 87 B L T BR N 5 — 2889
i dem ) e bR 2 | SRS A LR R E
(1) S B BE A 20 IR ™, 2 X E B 21K
R B RRIBEE R0 IR, B A A e
R AT BIE IR , LA B p AR A B 8 —
WRAGIR PRI IR , L&A R BB A TRE —
BEARIAE TR . HZRPE K 50 km  BgAL5E 20 km (1941
PR oA 25 IR S0 ORI AR B B A A e
AR B (OB IR () B EARE TR A
WAt P R PR VR L — R R BUR A A AR ER L K

— FR % G278 K A A 5 [l 5 P AN s 2 o
B AN A R B, 2 e XN Tz H R 3 kg
Bt ARG, 0 Ll WA FIE Sk A
R F R R D I A e R SRS U2 e
WX AL RN K BEE A J N K I H G0 REA N
RFMPBRIER A, LR 36 H AR 4 A ek Ll
o P RERIE T EE T 2R XAy g k%
T3 A e R S R AR O (157.621.4)
Ma, EE)SERIE T EE TR R A X 26 H YIS
22 1 A AR IS 9(110.01+0.68) Ma. HiF ABIFSE
W AR BRI R 117.4~127.8 Ma,
WEAH Re—Os S5 BT ZRAT WS (LA 4F- %) 471 (118.0£1.5)
Ma, 28 A+ 45 =B B A Ar/Ar PRI R £
N2 B2 1 2 DA A T AR TR AR oy Sk 2
115 Ma J 118~119 Mal***" "3 9 Jp S i B2
PEAERS HF(117.5~127.3) Ma, 28 == £} XA K A7 Ar/Ar
FEAEWS 7359 49(121.61£0.67) Ma F1(118.33+0.6) Ma,
WEEH™ Re—Os S I AR IS (7 4R 0%) 4 (119.4+1.3)
Mal® !0 17202724 - Bl AR B i 0 BE SR 6 AT i R
(120.1£1.0) Ma, #4185 Re—Os 25 I A I8 (™ 41
#) A (119.0 £ 1.4)Ma, B 1 1 Ar/Ar BF 4 i 4
(116.29+0.79) Ma"*, HAE iR V0l N 5 Z A 485
WA A — 3, A S0 RS RO
9 119.45~122.9 Mal'™ 231 S5 4N G 2R 8y &
T BE 1 SRR BE S TR () B & 0 B i 4R 1%
4% 9 R (122.45~128.67) Ma'” | (115.54 + 0.70)

http://geochina.cgs.gov.cn H1E LT, 2016, 43(6)



43 el

WA VU OB (85 RA SN KB AR ek b2 1555 4 i 1903

R2 ZRUERERBET ARAKIEEG Lu-Hf BAIREAN

Table 2 Zircon Lu-Hf isotopic composition of quartz diorite porphyrite in the Sena deposit of the Duolong ore concentration area
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Table 3 Major (%) and trace(10°)element analyzing results of quartz diorite porphyrite in the Sena deposit of the Duolong

ore concentration area

5 2015DL-6  2015DL-7  2015DL-8  2015DL-9 5 2015DL-6  2015DL-7  2015DL-8  2015DL-9
Si0, 64.48 64.26 64.22 65.22 Cs 45 4.32 4.51 9.11
AlLO;3 16.22 16.37 15.89 15.8 Ba 847 766 580 679
TFe,O3 4.7 4.87 5.67 4.33 La 28.5 22.9 159 24.5
MgO 1.83 1.89 1.96 1.65 Ce 50.4 40 30.1 429
CaO 4.35 4.55 4.19 4.04 Pr 5.8 4.66 39 4.96
NaO 3.38 3.42 3.55 3.31 Nd 21.6 17.8 15.5 18.3
KO 2.65 2.47 1.99 2.7 Sm 391 3.39 3.07 3.43
MnO, 0.045 0.063 0.049 0.043 Eu 1.15 1.01 0.833 0.971
TiO, 0.501 0.505 0.506 0.465 Gd 2.6 2.5 2.15 291
P,0s 0.133 0.157 0.13 0.127 Tb 0.652 0.516 0.578 0.586
LOL 1.6 1.43 1.74 229 Dy 3.42 2.85 2.98 3.13
Total 99.89 99.99 99.90 99.98 Ho 0.781 0.601 0.659 0.752
K>0/Na,O 0.78 0.72 0.56 0.82 Er 1.97 1.71 1.36 2.11
NayO+K,0 6.03 5.89 5.54 6.01 Tm 0.277 0.331 0.223 0.255
A/CNK 0.99 0.99 1.02 1.01 Yb 2.25 2.35 2.02 2.16
Mg# 43.79 43.70 40.88 43.26 Lu 0.447 0.294 0.422 0.441
Li 172 17.7 20 18.3 W 0.603 0.506 0.42 0.39
Be 0.796 1.6 1.25 0.374 Tl 0.487 0.561 0.451 0.744
Sc 8.59 9.32 9.49 7.78 Pb 187 170 62.4 20.5
v 89.2 90.2 88.7 71.6 Bi 0.035 0.054 0.033 0.059
Cr 8.52 8.22 5.69 6.36 Th 9.7 8.42 9.75 8.32
Co 6.37 7.68 7.25 9.43 U 1.35 1.25 1.02 14
Ni 4.33 4.84 4.29 4.16 Nb 9.33 8.79 9.16 9.5
Cu 186 64.1 215 187 Ta 0.805 0.898 0.995 0.925
Zn 49.1 61 51 374 Zr 109 117 109 113
Ga 151 16 15.3 14.7 Hf 3.35 3.58 3.49 3.31
Rb 78.8 74.8 65.5 90.5 2 REE 123.76 100.91 79.70 107.41
Sr 470 490 459 464 LREE 111.36 89.76 69.30 95.06
Y 20.8 17.8 18 19.6 HREE 12.40 11.15 10.39 12.34
Mo 22 0.826 2.49 1.44 LREE/HREE 8.98 8.05 6.67 7.70
Cd 0.491 0.627 0.393 0.361 Lan/Yby 9.09 6.99 5.65 8.14
Sb 0.896 0.689 0.437 0.779 JEu 1.04 1.01 0.94 0.92
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Fig. 8 Geochemical diagrams of quartz diorite porphyrite in the Sena deposit of the Duolong ore concentration area
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Table 4 Ages of magmatic rocks from the Duolong ore concentration area

R4 ZRUEREREHEFR

[NES i FE 5 GRi Tk SCik
iRaEey 10DBI11 (157.6£1.4)Ma  LA-ICP-MS U-Pb [46]

LN BE ZK213 (127.882.6)Ma  LA-ICP-MS U-Pb [4]

RS e T26 (1252422)Ma  LA-ICP-MS U-Pb [17]

LN BE 125 (124.11.0)Ma  LA-ICP-MS U-Pb [17]

[ SJ-1 (123.1£2.1)Ma  LA-ICP-MS U-Pb [11]

LN BE DbzJ2-1 (121.6+1.9) Ma SHRIMP U-Pb [5]

SR LN BE Dbz-ydn (120.7¢1.9)Ma  LA-ICP-MS U-Pb [9]
LN BE DbzTC6 (116.4+2.5)Ma  LA-ICP-MS U-Pb [9]

LB N KB DD-8 (1174£10)Ma  LA-ICP-MS U-Pb [10]

bt ZK001-78 (1192£1.1) Ma Ar/Ar PR [10]

A ZK2304-70 (118.30.6) Ma Ar/Ar FEER [23]

KA ZK001-91 (1152+1.1) Ma Ar/Ar PEERE [9]

Hht ZK001-140 (115.8%1.4) Ma Ar/Ar FEER [9]

R (118.0+1.5) Ma Re-Os i £k [91

KB T3 (1273+25)Ma  LA-ICP-MS U-Pb [17]

LB N KB T2-2 (1248+12)Ma  LA-ICP-MS U-Pb [17]

LB N KB T2-1 (1224+41)Ma  LA-ICP-MS U-Pb [17]

FFEN A BL-1 (1223+1.0)Ma  LA-ICP-MS U-Pb [20]

A N Dw2-8 (121.1£1.8) Ma SHRIMP U-Pb [9]

A N DBZ-32 (120.9+2.4) Ma SHRIMP U-Pb [6]

LB N KB ZK15502-288 (1202+2.0)Ma  LA-ICP-MS U-Pb [7]
LN BE 7K15502-458 (119.5209)Ma  LA-ICP-MS U-Pb [7]

Wk P NS ZK15507-5 (119.3+1.3)Ma  LA-ICP-MS U-Pb [7]
AN KB Y BLZK17103-465  (118.6£1.0)Ma  LA-ICP-MS U-Pb [10]

e NKBEY  BLZK17103-332 (118.5+1.0)Ma  LA-ICP-MS U-Pb [10]

RN KB BLZK15502-553  (1185+¢1.0)Ma  LA-ICP-MS U-Pb [10]

AN KBS BLZK17103-368  (1184£1.1)Ma  LA-ICP-MS U-Pb [10]

RN K B BLZK15502-484  (117.5¢1.0)Ma  LA-ICP-MS U-Pb [10]

B ZK18707-485 (118.33+0.6) Ma Ar/Ar PEERE [24]

EEPASH ZK15515-553 (121.61+0.67) Ma Ar/Ar PEERE [24]

R (119.4%1.3) Ma Re-Os Z¢I} 2k [22]

LB N KB T28 (1229+1.1)Ma  LA-ICP-MS U-Pb [17]

LB N KB T16 (121.6£1.1)Ma  LA-ICP-MS U-Pb [17]

N NEDO4 (121.3+1.1)Ma  LA-ICP-MS U-Pb [25]

P LN BE NEDO3 (120.5¢1.2)Ma  LA-ICP-MS U-Pb [25]
LN BE NEDO2 (1202+1.4)Ma  LA-ICP-MS U-Pb [25]
LN BE NEDO1 (119.8+1.3)Ma  LA-ICP-MS U-Pb [25]
TENEBEE NRO701-166.7  (119.62+0.64)Ma  LA-ICP-MS U-Pb [21]
AN BE NR-1 (119.45+0.61)Ma  LA-ICP-MS U-Pb [20]
PEEANEISTiEs ZK1612-373 (120241.0)Ma  LA-ICP-MS U-Pb [15]

- WA ZK1604-429 (116.2940.79) Ma Ar/Ar FEAERS [14]
il RN-GS01 (110.01£0.68) Ma  LA-ICP-MS U-Pb [18]

R (119.0+1.4) Ma Re-Os 5} 4k [15]

TR ez WK BEA GEQ-1 (122.45+0.56) Ma  LA-ICP-MS U-Pb [20]
AN BE 17 (128.67+0.99)Ma  LA-ICP-MS U-Pb [17]

7R3 B NNEIS(Eo YGLO8-1 (119.65£0.57)Ma  LA-ICP-MS U-Pb [20]
S [ARS7Ees ND-3 (115.54+0.70)Ma  LA-ICP-MS U-Pb [20]
Hb AR TIEA B4 AN KA DN-17 (11124£039)Ma  LA-ICP-MS U-Pb [19]
M WK DTI13T12 (120.5£12)Ma  LA-ICP-MS U-Pb [16]
S EEAN ST e 2015DL-6 (118.11.4)Ma  LA-ICP-MS U-Pb AL
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Fig. 9 Simplified metallogenic model of the Sena deposit of the Duolong ore concentration area
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