o544 3 5 1
2024 43 A

Vol. 44 No. 1

gr B 5O B T o R Sedimentary Geology and Tethyan Geology
Mar. 2024

T o, WE, 2R, 55, 2024, PHE X R ST L 2 T AR R DA SRR BRSO T 0 1R (9. TR
SRR LT, 44(1): 134-149. doi: 10.19826/j.cnki.1009-3850.2023.08002

WANG J G, FENG Z, LI P, et al., 2024. Geological characteristics and metallogenic potential of Paleocene gran-
odiorite in Azhaxiang, southern Gangdese, Xizang[J]. Sedimentary Geology and Tethyan Geology, 44(1): 134—149.
doi: 10.19826/j.cnki.1009-3850.2023.08002

¥ iJJ I 15

8 IR T BT L & 7 37 1 9 10 o M TR A B AR
AN

Iew, o AT, F W, B n', kAL, BWA', T @', E&E, wEN,
A ', ko', x o #F

(1. WAt XM R ERE, Wk JEEF 065000; 2. JAbHL KESRIRE S HE TREM AR, Wik AFKE 0500005

3. AL E MR SIS SR E RS, WAt AEE 0500000

WE: ARARNARIEXNFEREEEZNEYT FES ., ARRCTERNRIAEET ¥ ERRERMLT RKEM, HHiE
ERFEHRAEE, Bl BRIANERFTHERT WARREWM? LR G AGIFHRT B 7 MRk e 36 5%
RWRT THEEAEENT L, £TH, ACEZERF., 2AHKAFE. BERCLEINMTRRAKEN SR RIE. &
BRERF KA ERE, H4EERRE DN ERAT # . LAJICP-MS % 4 U-Pb 4 4 %im ERTRT & HH
(64.552093 Ma) , =FH BHSHME AT, i+ TEEEYREE (£F Y TF) %iﬁﬁ 94.01x10 °, E# K. U, Rb, Ba#u
%M+ (LREEs) , T# Nb, Ta. Ti. Zr MEH + (HREEs) , LW E Eu 1% % . Rb/Sr kma%iwy 0.20, Nb/Ta H. 15 F
WA 11.89, BF eudf) B H+10.7~+13.3, 1o T NT 285.5~453.4 Ma, 1,=490, [,=484, FH{kp4:7 4 iR E K4 7% 700°C,
BRERRBFETHATET AT B, AL EREN RN, BHEANTELGERE, BWER K THER
WERER WIS, E26mARE. HMEMRULRANTE, THEHZHXBEARFWELFLTIERT B,

* B O WEHTES; aHt; BRAKE: RTES

FE 5SS P581; P612 XEEFRIRIE: A

Geological characteristics and metallogenic potential of Paleocene granodiorite
in Azhaxiang, southern Gangdese, Xizang

WANG Jingui', FENG Zhao”, LIPeng’, GE Bin', ZHANG Xinquan', DUAN Bingxin', WANG Shuo',
HOU Dehua', YANG Xinpeng', CHENG Zhou', ZHANG Huan', LIU Qi'

(1. Regional Geology Survey Institute of Hebei Province, Langfang 065000, China; 2. Institute of resources and environmental
engineering, Hebei GEO University , Shijiazhuang 050000, China; 3. Environmental Geological Survey Institute of Hebei
Coalfield Geological Bureau, Shijiazhuang 050000, China)

Abstract: The Gangdese magmatic arc belt in Xizang is an important copper producing area in China. The Azhaxiang study area is
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located in the eastern part of South Gangdese porphyry copper belt, an area of extensive Paleocene magmatism. However, the
relationship of Paleocene magmatism to copper mineralization and the metallogenic potential of the Paleocene rocks is not well
understood. A better understanding of the nature of the Paleocene magmatism is important to guide prospecting in this area. In this
paper, we analyzed the magmatic origin, petrogenesis, and tectonic setting of the Azhaxiang granodiorite using geochronology,
petrochemistry, and zircon isotopes combined with oxygen fugacity to analyze the metallogenic potential. LA-ICP-MS zircon U-Pb
dating results show that the pluton was formed in the Paleocene (64.55+0.93 Ma). The rocks are calcalkaline, and the average REE
(including Y) is 94.01x10°°, enriched in K, U, Rb, Ba and LREEs, depleted in Nb, Ta, Ti, Zr and HREEs, without obvious negative
Eu anomalies. The average Rb/Sr and Nb/Ta is 0.20 and 11.89 respectively. The g,(?) value is +10.7~+13.3, the t;,, is 285.5~453.4
Ma, 1,=490, I,=484. The crystallization temperature of zircon in the pluton is about 700°C, which indicates that the magma originated
from the partial melting of the newborn crust in the subduction environment, and a small amount of mantle material added. It has
typical characteristics of I-type granite. It is inferred that it was formed in the island margin arc tectonic setting before compression
and subduction collision. Combined with the contribution of high oxygen fugacity, mantle, and fluid, it shows that the area has good

metallogenic potential for deep-seated copper and gold resources.
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Fig.2 Field and microscopic photos of Paleocene granodiorite in Azhaxiang, southern Gangdese, Xizang
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Fig. 3 Zircon U-Pb CL images (a) and concordia diagram (b) of Paleocene granodiorite in Azhaxiang, southern Gangdese,

Xizang
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1999; Wolf and London, 1994; & A A= F1 & K 4=,
2010; Chappell and White, 1992). 7 3CkE 5 PO,
5 Si0, BAT RAFRYGOARSCHE, o 1 1 B Y
A& Ta) o RN, 78 K,O-Na,O [ fff A i
BIdE AN 1 RAE G XA (] 7)), DRI, 32 4y i
AU T RGBS

TR IX B e ml . FLa i RARIR S ARG
DA Gy 15 45 S AR T 35 AT DU 5 3 o3 A W W
AR . BE A Mg#E A 43.33~48.86, F-
¥1%y 45.65, K T #b 52 7 o3 4 Rl R 5 K s
(Mg#<40, Atherton and Petford, 1993), ik T H M
TR 43 15 B B B A K A (Mg#>60, McCarron and
Smellie, 1998), W7~ H AT RERA D IS IEY FUINA o
AR YA FE LR T, 6 BF U5 S R s (o f A
R WA K] AT e, 38 B R e A o R A A SRR
GYEM . BEEEA AR, Ok F 5 i Y
A B A S Mg fIK SiO, A9 4% 1iE (Falloon and
Danyushevsky, 2000; Nicholls and Carmicheal, 1972),
ML £ A6 5 TN KA BA I Mg Film Sio, BYFFHIE,
UL T RE R 2Ok Ao A Hire . S b, HEah iy
Rb/Sr [LAE A 0.11~0.29, *F- %24 0.20, W] & T |
Hb 1% ~F- 24 H.(0.034), 4 1T K Jifi M 76 - 2411 (0.35,
Taylor et al., 1995); Nb/Ta HAH K 6.44~14.10, ¥4

7 11.89, AIX F 18 U5 A £1 (17.542, Hofmann, 1988;
Green, 1995), &7 541 (11 224, Green, 1995);
Zu/Hf HLAE R 21.20~29.55, V358 27.41, BHHEGE K
Fi~F3{E (7€ 334+, Taylor and McLennan, 1985; }
% 37.0, McDonough and Sun, 1995), iIEB 753 2%
KIETFH5T . 456 RO ZFRE . i TR 1 iELL
BALE SR W T S0, PARTESE T AR UL & 1Y
VEVETIRT W) . 0 Wy 0ty RSP B4 (1 B AR 4,
2007, B ARG, 2011), N2 49 22 18] (0 3
4% A 2 (Arslan and Aslan, 2006), 7 32\ B
ot E R N A28 T ARG ER R
e, {2 52 B2 BE A PR, o A8 4k 2% A ik
SEAS

TE A IS B2, La/Sm 5 La f2C & AT LA
T o B 25 BRI Rl B . o3 sl A,
La/Sm Bl La % 5 28 A6 AN K5 10030 4 45 ot A2 v,
T HE B IEMEK R (Allégr and Hart, 1978) . Fif4 £
WAL s N KA Y La/Sm FUIE P La 5 5 AO 38 =
AR AR, 1R H 2257 55 25 45 A E 52
M (% 8a). LA, LREE i AAHAE TR, fE4 A
SRR FR TP L E e A G, I Bl 5 s il AR B2 38 hn
] 3% ¥ 96k 20> (White, 2020) o A4S SCHE 1 (19 LREE
5 Si0, 2 11 A7 3¢ (141 8b), & B 734 Aok 4E i A
KA AR E AR TTEROAN W3 . Rl La/Yb Al
Yb Z A B ¢ R MR A A =232 0y B 45 45
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TR B0 5, AR SCRY AR B TN KA R D B e 1 1
Eu 5 % (6Eu “F-%5 % 1.04) (&l 6a), Ew/Eu'fil Sr 2
)ALk X R, RRHK A B B 45 s %,
DR IX R K FARHS A R e . ok, ASCRYTE
B A A B X EGE B ALOS(>15%), R BIIRIX
WA 5% B8 &K A (Barker and Arth, 1976) . A48
B & HREEs, H 73 B3 25 & sl A 5 X 88 2 o s
35 HREEs I #E/< #1 LREEs/HREEs )8 #1431,
I A SC A AE B N & 7 3% A 50 1% HREEs 5 4,
LREEs/HREEs 5 4 % il b 1% A B W I et X &R,
TR XA A A BAR R . 28 LA, 3847
N K BTFL & B A 5 TN K A B A 20 TR X R
A RE R ARES IR, bR, AR T/
DN A RN AT oV E o
52 EXRER

B end) (HERHE T A SCETORFENEE, /D
TERME RN A IR IR Tt Hb 78 B3 3 434 il
KT ZAE F 7N T3 T8 A e sk b 1 9 J5 ) 3 0
SR, BRI RIS SRR T o IR R I A
¥ 114 (Kinny and Maas, 2003) . XI5 7 2ty
FAE 5 IN KA 85 eud@) 15 +10.7~+13.3, fows
T 285.5~453.4 Ma Z [H] (€] 4), FRPA K P IX F 22
k5 A L ST AR AR R A . BT A I X AR
B N A AT T )12 B Sr-Nd [R)7 404, HioA ik
B8 (VSr/*°Sr), N 0.704 6~0.704 9, ey () H N — 1.1~
—0.2, B R HORTE W RE LI 7e 0 32, TRYL T Hubs 4
B (Hou et al., 2004, 2015; & ¥+ 25, 2019; 1+ & ,
2013) . B A HERLURRAE 9 040 [RIRE 0] LIS R AR 5 A
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A1 MR Ak F45RAE B8 LREE & 42, HREE i, &
B2 1 Bu 5% (8] 6a), in_E#8AY#%) Nb, Ta, Ti %
T 30 b BR AL AR AR (& 6b), 2 B HIE B F06 it
A 7T (2019) MR 48 X R 107 4R B i 1 S
R A TGN N, 74 Ma 2247 % HL IXATS b T8
PEITEE R oRTE S . RE A EWE 5 INh, 1E 65
Ma Ze 47, IR St DX 32 282 4 100 v g 10 22 il it 1
BB S B B (SRR 45, 2019) . 7EM LR -, Tl
FIFHBTHL & 48 54 N K A B4 41 BEw/Ew 5 5 R
Z [a] B EAHE € & (Tang et al., 2020), i3 LI F 2y
AT A K A R B
h=(84.2+9.2)x Eu/Eu* +(24.5+3.3)

i B A R T E TR A R B TR
FEVE R 60.7+7.2 km, Ab il JE Hb 5 A9 #8125 A 555
I B XD EC B0 A b 5 JEE 3 T BB 2] 50~58 km, iX
AT BE 550 AR A B4 [ e TG YR I B R AR S B0
e hNJEA % (Guo et al., 2012; Zhu et al., 2018), i
Tang et al.(2020) F| I J& #5 A1 4858 T e 1 e i 2
B A AR R XRG04 b7 SR BE A8 Ak, 7 65 Ma /2
A1 X 8 0 b 58 R BT 60 ko ZEA LB H,
RSN RIZA I T IRIREE, T 52 R n]
iK%y 60 km.,

54 REOBEIIEN

WF5E XA TR KBS BE A - 4R B, s o
A= PR B B s A 2 A v T i, AR
WYL TE . AR, WE . BISEREA A £ 48
PR (HH I B 4, 2003; P 22 BE A, 2003, 2004; AP A
AP AE, 20045 #5554, 2015; 8 A, 2016), {0/ &
Skt Bt AN X AR I ) L 2R L v 4 T R
(Z=J6HR 4R, 2002; AL ZE SR, 20115 FREB 7, 2012) .
SRMTBE A I SE AR ST IR, [R] 2 S A XD C T A
A VG B Gk T E APE X)) (B 35 45, 2019) &
BT A 2 (L AL, 2014; XA, 2015)
A (R, 2015) % 24 KA — B KA IR,
WR T RIAFOIR 1 1o felr, P s & 2L
H B[ 7 2 4 @ 57 PRAL A 8 T 320 76 1 8t (60~62
Ma) HAG $4F1 Fe-Cu £ & @B 10T F1 (g4,
2019),

TEA IR A R v, e AU B R A 1) BT R
5 B2 A (82 0 IR B 1 S B PR 2R (P AR
8, 2015), R R AR B (fo), @ fo BERE T Au,
Cu SR BLT TC R AE A HIY Bt FE VR X i £k
T (Mungall, 2002), JE7EIR R 444 T 5 H & #ifk

Y —RUTTE R4 . WIS o ot BB AR e
K ST S FEUE AT S B F 5 Cu. Au %S
B A AT R LAY TTE, AT B B
T Au, Cu WU FiL AR B TE BRI 3R 4 5 2K Au, Cu
M E . TERARBERMIT, AR P4 K25
L SO, il SO, 2N it A REBR IR MR 1R v, HLs fie
FEZE R T ALY, MiE AR A K T Au, Cu
WRAFAZS M, TR A R rh AR g K AR £
TEIFAWT & S fe 2t A AR AH, DT &5 4R T LB 5
i 4 %" PR (Richards, 2003; Sun et al., 2013, 2015;
Jenner et al., 2010) . 7HAb, HFVHEEH . 4. &
FEBE e A S == Y 3 A5 DAL, ELR AR He o4
A 1) AR R v S RO A - - R R
GE el 2 MR, EILEGR TR, AR i £
DA R AR Y A AE, A R T B S0 a 4 &
A (Sun et al, 2015) . BEAb, R EHH(2019)3#
G X A AR 5 AR ™ AR R, 154
JEE N L AR BTHR ) 222 B e A ARG BE T LA
VR IX R AL o 1%, 3L Cu, SEILRIE R K P E
FEITER . UL, U8 X AR AR AR BE AT Cu (&
EERRRE | 1 SRR R T I OB

AR SCAE B N A B A I ARMQAF- 214 0.87, B
A I R, SR B AR S RE B A R
% Y5 Bl (A4FMQ°A 0~2) (Richards, 2011) . TE%5 A
) T-1gfo. B T (Ce/Ce)erur—10*/T (K" &l fift v,
FE SR T FMQ £k A EIX IR (E 10), R T
R AGREE . AR R LA N, — B A
FEAEGE B 25 @ i 72 b A KR T8 K 3R 55 (>4%,
Scaillet and Evans, 1999) . i SCtLiE, BTl £
B AL S IN K 5 B Az B g o R AR Y . DL L
FHAEMT oz a R A B . A,
X3 I R & R T (4 ) 0 5% A TR A G o
PR, FRATT S8 2o A AR 11— 25 X BT L & 46 < [N
KA Mo 8 347 T A W, 250 Sy R
19~33, /NF Loucks(2014) A A iy S A 1A 1 12 B
AR SUY BERECK T 35). J4h, REW Y+
FHER AL~ R AR B BT L £ 18 i N A 2805 T
R AR A s, (ELIE:, BRI AR T BT B R A I
AR B IH, 2019), WiBTHL £ 48 5 IN KA /Y
Ba/La, Sr/Nd &7~ H 5 i S48 40 b, HoA XT3
SRR M (S B, 2019) o ARIEHS A iR R R
500, BTFL £ 46 5 I 25 R T BRI B A K (&Y
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