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W R A S R IRECR AR >, FE R T EN
B AR P IE AR R A T — R AIBEZ Cu—(Au)
W IR (MRTE 25 %6, 2006 ; B B F2 45,2009 ; Leng et al,
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Fig. 1 Simplified tectonic framework of the Yidun Arc and the geological map of the Zhongdian (Fig. a modified
after Zeng et al,2004;Li, 2007 ; Fig. b, c modified after Mo et al,2024a)
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Fig. 2 Microscopic mineral photos of Cilai quartz diorite porphyrite
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[l 5 2 AR I AN AR, IS Y A I 1R 25 1 A5
J& 4 95% . *"Pb//Ph LA A% 1E PR FH NIST610
bR, IE 08 ] Baker et al (2004) A5 i {5 % H:
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(Liu et al, 2010) ¥ 17 25 £k 4b B8, IF i FH Tsoplot/
Exver4 (Ludwig, 2003) #£17 U=Pb 4F #% 18 1 & 1) 2
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H 65.93%, J& T —R M 50 (ALO,) K 14.73%~
15.04%, ¥ ¥ 1} 14.16%, w (K,0) N 2.97%~
4.73% , F-Y91H } 4.27% ,w(Na,0) 4 3.55%~4.60%,
A (H R 4.01%. SEu Fl 6Ce JC W1 & S5 , 4tk
w (K,0+Na,0) i 7.27%~8.84%, ¥ ¥ {ti } 8.29%,
w(K,0)/w(Na,0) 4 0.69~1.30, “F-H1{E H 1.08, L4+
B8 (o) K 2.41~3.38, J& THEGORME—B A A0 540
My FIHE 8 (A/CNK) K 0.73~1.14, “F- 318 4 0.87, )&
TUESR LA A, A A [ 45 48 0 (SD) iy 8.00~17.29,
AR it ELAT B Y KL0 5 1R [0 (K,0)>4% | FTLOT
{BL, AT RESZ AR 2 . PRI, 78 TAS R E13(a) ]
H1 A/CNK-A/NK P f# [ 3(b) ] R FHIH— 1k 5 /Y
B, 453 won DA R A N K A S R X
() H At A R 0 2 A L, 2R A A TN K A X
B, TR A A .
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x1 FREFAEAKBEIETERE
Table 1 Major elements content of the Cilai quartz diorite porphyrite (%)

e . . FHTLR FEOEEH

Si0, TiO, ALO, Fe,0, MnO Mg0 CaO Na,0 KO PO,  LOI  Total
CLI2-4 6250 0.63 1405 434 008 206 329 367 430 032 359  98.83
CLI2-5 63.00 0.63 1415 434 008 105 344 336 438 032 414  98.89
CLI2-8 6270 0.63 1415 442 007 246 288 377 403 033 347 9891
CLO2-1282  60.10 0.62 1310 458 009 232 467 398 275 033 585 9839
CLO2-159.5 6490 0.64 1450 426 004 260 097 371 447 033 239 988l
CLO2-173  61.50 0.61 1375 442 007 240 283 374 445 031 476  98.84
CL02-259.5 6130 059 1370 369 007 180 315 427 393 029 567 9846
b FRILR(H—10) AR (3 —4k)

Si0, Ti0, ALO, Fe0, MnO Mg0 Ca0 Na0 KO P00, A/NK A/CNK Mg S
CLI2-4 6562 066 1475 456 008 216 345 385 451 034 131 138 4870 1434
CLI2-5 6649  0.66 1493 458 008 111 363 355 462 034 084 086 3261 800
CLI2-8 6570  0.66 1483 463 007 258 302 395 422 035 131 138 5268 16.76
CLO2-1282 6494 067 1416 495 010 251 505 430 297 036 084 086 5033 17.02
CLO2-159.5 6731 0.66 1504 442 004 270 101 385 464 034 131 138 5497  17.29
CLO2-173 6537 065 1462 470 007 255 301 398 473 033 08 08 5206 1599
CLO2-259.5  66.60 0.64 1476 398 008 194 339 460 424 031 131 138 4938 1315

1 : Mg'=w(Mg)/[w(Mg) +w(Fe) | ; A/NK=1/AKI; AKI=[w(Na,0)/62+w(K,0)/94 ]/[w(AL,0,)/102] ; A/CNK=[w(A1,0,)/102 }/[w(Na,0)/62+
w(K,0)/94 +10(Ca0)/56];SI=100%w(Mg0)/[w(Fe,0,)+w(MgO)+w(Na,0)+w(K,0) ]
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OBV T A IR (2012) ; QW K I T Leng et al(2018a,2018b) s @LEIRIEEIRA IR T Leng et al(2014) ; @5 M FEH
H T Leng et al(2012,2014)
3 RSREEAERKHE TAS EfE(a) B A/CNK-A/NK Ef#(b) ({£7 B Maniar et al, 1989; Middlemost , 1994)
Fig.3 TAS diagram(a)and A/CNK-A/NK diagram(b) of Cilai quartz diorite porphyrite (modified after Maniar
et al, 1989 ; Middlemost , 1994)

PN By 5 0 R & i (Y REE) 4 195.19%10°°~
233.57x10°°, 28 Ay [l 42/, 3R IK Bu 55 71 7
(6Eu=0.81~0.98) ; (La/Yb) fH A 33.11~39.41, #i 1
JCRMC s M2 [ 154 (a) ]I W] WA 000 67 +
WM B ER TR RV . R TR K

[P 4(b) i, KBS T35 41725 Rb Ba  Th F1 U
OGS P TV Ze SR MO R AN T 3%
FIJE 36 4 REHUHR R 2% 2 0 o 47 4 8 1
A R P L5 0 s 15 B 4 B X
F SR R AR
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Table 2 Rare and trace elements content of the Cilai quartz diorite porphyrite (x107)

s TR
\Y Cr Co Ni Cu Rb Sr Zr Nb Ba Ph Th U Hf Ta
CL12-4 110 58.9 13.0 28.3 47.8 111 1180 173 16.2 2510 269 22.5 3.90 4.45 1.01
CL12-5 109 57.0 13.1 25.4 41.8 113 952 175 16,6 4180 34.5 23.5 5.60 4.64 1.05
CL12-8 113 52.9 12.8 26.3 53.9 99.8 1 090 182 17.2 1980 23.8 23.3 7.08 4.54 1.06
CL02-128.2 101 66.1 18.1 26.6 21.9 74.7 799 158 15.3 1370 31.2 22.3 5.76 4.22 0.95
CL02-159.5 110 57.0 13.3 29.7 22.1 112 692 185 16.6 1890 22.0 23.6 5.79 4.55 1.01
CL02-173 109 59.1 12.5 25.8 19.3 116 968 189 16.1 2610 18.0 23.2 443 4.80 1.00
CL02-259.5 98.6 52.5 10.6 27.0 18.6 117 759 169 16.0 1940 11.8 22.6 6.07 436 0.98

B4 =L

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
CL12-4 54.4 96.6 10.6 37.1 5.72 1.40 3.78 0.53 2.28 0.41 1.19 0.16 1.01 0.15 11.8
CL12-5 54.8 97.0 10.8 38.1 5.82 1.28 4.03 0.57 2.24 0.43 1.25 0.17 1.12 0.16 12.4
CL12-8 57.5 101 11.5 39.8 6.24 1.63 4.37 0.61 2.50 0.47 1.32 0.17 1.13 0.17 13.1
CL0O2-128.2 58.6 104 11.8 41.1 6.32 1.66 4.28 0.59 2.31 0.43 1.17 0.16 1.01 0.14 11.8
CL02-159.5 57.6 101 11.1 38.8 5.98 1.53 3.89 0.55 2.27 0.46 1.22 0.16 1.04 0.16 12.2
CL02-173 54.1 96.7 10.7 37.4 5.85 1.41 3.93 0.56 2.28 0.42 1.22 0.16 1.11 0.17 12.2
CL02-259.5 49.8 87.9 9.45 32.4 5.12 1.29 3.59 0.53 2.17 0.42 1.20 0.17 0.99 0.17 11.7
BB Al

SREE (La/Yb)N Ybl\ Nb/Ta Nb/La Zr/Hf Rb/Sr Ba/La Th/Ce Th/U Sr/Th La/Yb Th/La Sr/Y V/Sc
CL12-4 215.33 36.59 6.27 16.0 0.30 38.9 0.09 46.1 0.23 5.77 52.4 53.9 0.41 100.0 8.15
CL12-5 217.77 33.24 6.96 15.8 0.30 37.7 0.12 76.3 0.24 4.20 40.5 48.9 0.43 76.8 8.86
CL12-8 228.41 34.57 7.02 16.2 0.30 40.1 0.09 34.4 0.23 3.29 46.8 50.9 0.41 83.2 8.19
CL02-128.2 233.57 39.41 6.27 16.1 0.26 37.4 0.09 23.4 0.21 3.87 35.8 28.0 0.38 67.7 7.48
CL02-159.5 225.76 37.62 6.46 16.4 0.29 40.7 0.16 32.8 0.23 4.08 29.3 554 0.41 56.7 9.17
CL02-173 216.01 33.11 6.89 16.1 0.30 394 0.12 48.2 0.24 5.24 41.7 48.7 0.43 79.3 8.86
CL02-259.5 195.20 34.28 6.15 16.3 0.32 38.8 0.15 39.0 0.26 3.72 33.6 50.3 0.45 64.9 8.22

R IT R A X107 SREE=w(La) +w(Ce ) +w(Pr)+w(Nd) +w(Sm) +w(Eu) +w0(Gd) +w(Th)+w(Dy)+w(Ho)+w(Er)+w(Tm)+w(Yh)+

w(Lu) ;w(La/Yb) Jﬁ(Yh)Nﬁ}**ﬁﬁﬁ6$fﬁ7@1t}ﬁfﬁ(5un etal,1989)

33 $AU-PbER

IR A e N B B A U-Ph T AR 25 3R DL
F3. MR IFH, 2 A Th/U HLAE I TE 0.46~
278 Z 0], FF A A KA A B RFIE . FR B S R B
CL12-2 19 1585 A s A 1A S50 R0 EE 34K,
A 1440 53 1938 F0EE 24 1 T 95% , 43 A TE 1 F
2 b R F I LB 5 (a) |, B S I 33 4F 158
(216.9+1.5)Ma(N=14,MSWD=0.94)[ & 5(b) ] ; £ &
CL12-3 3t 14 AN Fh A0l e, o — s 41 1) 2°Pb/™*
UAEI 4 726 Ma, AR 85 A, Bek H o3 41 13400
SRR R U LI 5 (c) 1, A5 mECT-
AEJE M (217.041.8)Ma(N=13,MSWD=1.5) [ & 5(d) ],
5 AR 1w 45 (2012) W58 3145 10 35 81 AR 5 A1 15
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[(217.5+1.9)~(217.3+1.8) Ma ] 7F 1% 22 315 il PN B A<
— 5, K AR T =S

4 i

41 BAEMNRKEBIERE
AR X R A BT 7 A H el BIAR L P 2 A4 B
TR T P R A AT R AR A T R, X
SO ORI AT I 32 A T 225~210 Ma 22 [8) ({2
HADREE , 2004 ; Wang et al, 2011) , H i F#S IV K By
R ES AT U-PhARIS R 212 Ma 046 B TN K
BE A 5 A1 U-Pb 4F #% 0 (217.5+1.9) Ma (17 % ¥
2012) 5 50 4 9 [N 4K By 5 B A U-Pb 4R 8
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B4 RFEGEEAKDEH T TEHRNRAEIRELE @O RYMETEHRMNE (b)) (B a,birELEES % B Sun et al, 1989)

Fig. 4 Standardized map of rare earth element chondrites(a) and spider map of trace elements(b) of Cilai quartz diorite

porphyrite (Fig. a,b,standardized data from Sun et al,1989)

(219.9+0.7)~(215.2+1.9) Ma (PRI 5545 , 2006 ; 1 B
HEAF2009) 5 12 Ve IE A B N K By B 4 U-Ph AR
k225 Ma(BREI7AS ,2014) 535 B8 R A0 R A 9L (A
K Iy A8547 U-Ph4E#E 47(219.6+3.5)~(212.3+1.3)Ma
(Leng et al, 2018a) ; Hb 75 I | YR AR FI X 2 55 /N F 47
PRES G U-Ph AR FE 76 225~210 Ma 22 [i1] (1] 6 il
#4), LRAERTE B G =St X )
3 v ) SRk T H A — B 3 S TS AR b (2200 B
45,2013) , Y S O IRF o A 1 LR o ARG
R A e I By B A 1 U-Ph AR S5 2R 3R
B, ] ok 5 A 1 JE BB AR (217.021.8) ~ (216.9+
1.5)Ma, 5 FiR A A st — 2, H 5 H f—H
TEVER IR oh sk BRI & (38 S5, 2001) , i — 20
rh ) IR — & AR A 500 b AH DG 5 2K T 3l %5 )
FHOCHRAE T UEE .

SER KA BE A0 IR 22 40 A1 T 5 9IOFN K it 341
2 25 #2515 (Richards, 2003 ; Cooke et al, 2005) ,
LA B 5 3 3 5 00 v/ 8 UM o6 (546 55
4%,2020) .

SRR T B AR 1Y RO S B —
e (ERAARTT 434 15 IR 285K 2 AR ] B9 T8 A%
L% (Sillitoe, 2018 ; FRAEH 45 ,2020) . Hf AR
W, FER &K E TR AICE Th. LatiXf T Nb,
Ta 85 4 , S KA PRI PP R IR B A0 IE B (£
A 20005 XIFREE 2011) o HllR A AR A BN K By
kAL 2 2 R IO 4R K Rb S8 KB 1ok

AIJCE M Th U 3G A A ICE ,Nb Ta P Ti %
oG E B REYE T B, Th & 58 22.3x107°~
23.6x107°, La 751 4 49.8x10°~58.6X10™; 7 41 La/Nb
FUAE 3.11~3.84 (& Bl KRl i1 2% La/Nb>2) (Salters et al,
1991) , W AR ICZR J3 S B X 5 00 i B RS 43Il 14
RRBLHIAIYI A U MgO-Fe,0,~ALO, K[ K 7(a) ]
Jrw , WA IR CPU B AT IR (s i (B A& ok
FIRATINKI ) P75 A B I 8 KRt 2R
BRI . #F Th/Yb-Nb/Yb I f# [ B 7(b) T B i i 2
% T O AR N H ARG B ik . Rk,
7£ Nb=Y I 5 [ K] 7 (¢) ] F1 Rb— (Yb+Ta) 3] 5] &l
L 7(d) T e Al K e b o Xk, DL L4
ik — 25 3R WY o 5 R B I 905 R A I R AR
L5y DX SR s S AL N A3 ™ R B A0S 4B, AN
A ) I A A SR e = Bt A — B IE PR STAR
VY )R o/ TR B, 5500 vt 164 A AL BRI A I
G SN EE IR OGS s K G T (15
WA EAE )
4.2 EARKE

R 5 R A e TN K By BT B 1 MgO 7 it
(1.11%~2.69%) 1 Mg"{H (32.61~54.97) , Hrft Mg*{H
FHR Y 15 T M 5T AR A KA Y 18 I 4
(Mg'<44)(Rapp et al, 1995) . Nb/Ta HAEA T 15.8~
16.4 Z 8] CEIE M 16.1) , B E = T FHb57E T SME
(8.0) (Rudnick et al, 2014) , 5 4 It Hb i 7 2 {4
(17.5) . LR HiERAb 22 RFAE R BA , 0K IR b 5 2 1

20254 88 H$33E-F 4

741



742

B4t

£3 FRIREEREANKHE LA-ICP-MS #A U-Pb EE 4R
Table 3 LA-ICP-MS U-Pb dating results of zircon from the Cilai quartz diorite porphyry

207}, 2Pl 28 /2%p}, 200pp, 238 205pp, 22Ty 207pL, 2P
W 5 55 Th/(x10°)  U/(x10°)  Th/U

L AE lo [AL] lo g lo FR lo i 1o

CL12-2-03 954 520 1.83 00539 00009 30.1 036 211 3 209 3 365 37
CL12-2-04 62.9 137 046 00541 00018 2970 051 214 4 217 5 374 76
CL12-2-13 351 273 128 00503 00023 2960 052 214 4 220 5 209 104
CL12-2-02 163 176 093 00541 00018 2944 046 215 3 213 4 374 77
CL12-2-12 1580 568 278 00512 00009 2950 029 215 2 212 3 252 39
CL12-2-06 223 234 095 00501 00019 2944 042 215 3 225 4 197 89
CL12-2-10 437 425 1.03 00508 0.0011 2939 030 216 2 216 3 231 50
CL12-2-08 189 170 111 00516 0.0017 2922 042 217 3 219 4 266 74
CL12-2-05 169 186 091  0.0530 0.0016 29.13 040 218 3 218 4 328 67
CL12-2-11 449 352 127 00509 0.0011 2919 032 217 2 214 3 236 48
CL12-2-14 278 256 1.08 00522 0.0014 29.09 035 218 3 222 3 296 62
CL12-2-09 167 169 0.99  0.0564 0.0017 2883 042 220 3 229 4 469 67
CL12-2-01 292 254 1.15 00518 0.0015 2888 034 219 3 220 4 277 64
CL12-2-15 167 197 0.85 00536 0.0016 28.66 043 221 3 228 5 354 68
CL12-2-07 189 198 0.95 00501 0.0016 2828 037 224 3 228 4 200 76
CL12-3-04 355 262 136  0.0507 0.0025 30.63 057 207 4 202 4 229 116
CL12-3-11 494 436 113 0.0498 0.0024 2973 051 213 4 207 4 188 110
CL12-3-05 210 219 096 00499 0.0014 29.63 039 214 3 214 4 192 66
CL12-3-02 278 271 1.03  0.0555 0.0020 2941 044 216 3 224 4 432 79
CL12-3-12 110 117 0.94 00508 0.0020 2940 052 216 4 217 5 234 90
CL12-3-01 737 496 149 00559 0.0015 29.09 038 218 3 222 4 450 60
CL12-3-10 423 373 1.13 00504 00011 2929 033 216 2 216 3 213 51
CL12-3-13 218 235 0.93 00507 00029 2923 052 217 4 206 5 229 130
CL12-3-14 226 253 0.89 00551 00022 2896 047 219 4 231 6 415 90
CL12-3-08 140 156 0.89 00507 00018 2873 042 221 3 216 4 229 81
CL12-3-07 250 265 094 00511 00013 28.66 037 221 3 225 4 245 61
CL12-3-03 156 139 112 00679 0.0034 2796 055 227 4 250 8 865 104
CL12-3-15 191 205 093 00484 0.0017 2855 037 222 3 219 4 118 84
CL12-3-06 192 153 125 00666 0.0010 893 009 726 8 726 10 825 32

TE RS T 7 LA AR R TCOC . Ak, FR BE
AR Zo/Hf HE A T 37.4~40.7 Z T8 (SF- 2 (R
39.0), S A CFEE N 36.3) ML, B35 T
seli K CEE R 11.0) (Ph &85, 2018) , Rb/Sr
HAE (0.09~0.16) (= T 1~ 3415 (0.034) , Ba/La [t
{8 (23.4~76.3) 1= T Hb 72 V-2 {H (25) (Weaver, 1991)
Th/Ce HAB A T 0.21~0.26 2 8] (5 15 Hb 1 L AE
0.11~0.12) , B 2& = TR IR HETEE (Sun et al, 1989) ;
St/Th FLAEA T 29.3~52.4 Z (0], J& T 5e i 1 3 1]
(Sun et al, 1989; 2%, 1992) ; Th/La LB A/ T 0.38~
0.45 Z 8] CEYI{E M 0.42) , & A ML RI5E 5 753K Th/
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La L (B4 4F (0.1~1.0) X [A] (Saunders et al, 1988) .
DL ERRIER BT, B A S R o e g iR G A
A AR A S K B 1 i IR TR S i
AR IR v (50 AL, B Sio, &% & KT 4%
T 56% (60.10%~64.90%) , MgO 7 /N T % F 3%
(1.05%~2.60%) , % ALO, ¥ & (13.10%~14.50%) 5
LAY [ GK T A 1 B i CR 551 15%) 7R v
2 Zhh HoAth F m T R M & Hib 1%
IR TE (5 A e 28 A M BR AL A R AE J2: S/ Y LB K
T4 T 20, A YA ARG B A B SyY
(56.7~100.0) (Defant et al, 1990; Castillo,2006) . F£
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Fig. 5 Zircon U-Pb age concordance diagram of Cilai quartz diorite porphyrite
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2012; QMRIEZEEE,2006; B £ % ,2009; Leng et al,2012;
@

K4, 2017; @40, 2013;OLeng et al,2014;

©Leng et al ,2018a
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Table 4 Statistics of rock ages in the Zhongdian
metallogenic belt

22 S
Bk Wk Wﬁ;* FRMa BEH

W LA-ICP-MS  #5f1U-Pb  217.0£1.3 Lengetal,2018a
W LA-ICP-MS  #5f7U-Pb  216.4+1.4 Lengetal,2018a
) LA-ICP-MS  5f7U-Pb  217.6+1.3 Lengetal,2018a
W LA-ICP-MS #5f U-Pb  215.2+1.7 Lengetal,2018a
W LA-ICP-MS  #5AU-Pb  213.5£1.9 Lengetal,2018a
W LA-ICP-MS  #5f7U-Pb  218.1¥1.6 Lengetal,2018a
®HY  LA-ICP-MS %5f7U-Pb  215.121.7 Lengetal,2018a

H I SIMS i1 U-Pb  219.8+1.9 Lengetal,2014

JREB LA-ICP-MS #5475 U-Pb 223+1 &l ,2013
KE LA-ICP-MS #5f1U-Pb 220.3:0.66 ZEt4E 2017

LR SHRIMP  B5A U-Pb 2153223 MRIEAE4E, 2006
TAYEE  SHRIMP 57 U-Pb  2152+1.9  HEAES:, 2009
Epist SIMS B U-Pb  2183+1.6 Lenget al,2012
Epist SIMS B U-Pb  218.5+1.6 Lengetal,2012

FHS SIMS A U-Ph  217.5£1.9 #5267 ,2012
2k LA-ICP-MS #5f7U-Pb  217.0£1.8 AL
2k LA-ICP-MS  #5fU-Pb  216.9+1.5 AL
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207 T 456 SVE ] (Tatsumi et al, 1986) . {H 3]k
ARATINK I AR AN F B Sio, & & F Sedy
AR, RS IEH U R A, R A B
o5 S 32 2N PP, AR —BERE Y Sy Y TR, R
AR X F] BEAF 7R3 22 B A M T 5% B8 (Baker et al,
1994 ) , 3 2 A0F P 58 1 30 431 Bl i i 152 3k 5
() A i E R E 2 —
43 MREX

WFoE 20, &2 R 22 B BEE AL RE 5 M hiL ™
PEUEA R I TE B 2 1, Fow Ak 2 2 5 0 5 A
M5 (Zhou et al,2020) . #3542 i 46 i 3Kt
R BN KB A A 2 A R A R B 1 4
I ok (220.620.78) Ma ( E I %5, 2019) , A< SCHF 5
15 A BN By A AE % R (217.021.8) Ma, R il K
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Geochemical Characteristics and Diagenetic Tectonic Environment of the Cilai
Porphyry in the Zhongdian Area, Yunnan Province
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1. National Key Laboratory of Uranium Resource Exploration—Mining and Nuclear Remote Sensing, East China
Unuversity of Technology, Nanchang 330013, Jiangxi, China;
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Abstract: The Zhongdian region is divided into eastern and western porphyry metallogenic belts. The Cilai
copper deposit, located within the western belt, represents a newly identified porphyry copper system in this
area. To determine the petrogenetic age, tectonic setting, and magmatic source of the Cilai porphyry body, we
performed zircon U-Pb dating and comprehensive whole-rock major and trace element analyses on the Cilai
quartz diorite porphyry. The zircon U-Pb dating results reveal that the formation age of the Cilai quartz diorite
porphyry ranges from (217.5£1.8) Ma to (216.9+1.4) Ma, situating its origin in the Late Triassic period. This
porphyry is characterized by high SiO, content (64.94%~67.31%) and elevated alkali levels (K,0+Na,0=
7.27%~8.84% ), classifying it as part of the high-K calc-alkaline series. The rock exhibits enrichment in light
rare earth elements (LREEs), significant LREE-HREE fractionation [(La/Yb)N = 33.11~39.41}, and a weak
negative Eu anomaly (6Eu=0.81~0.98). It is enriched in large-ion lithophile elements (LILEs) such as Rb, Ba,
Th, and U, while it is depleted in high field strength elements (HFSEs) like P, Ti and Zr. The rock exhibits
elevated strontium (Sr) concentrations (692x10°~1 180x10°), reduced yttrium (Y) levels (11.7x10°~13.1x
10°), and increased Sr/Y (56.7~100.0) and La/Yb (48.7~58.0) ratios, which are characteristic of adakitic
magma. The Cilai quartz diorite porphyry is characterized by high thorium/uranium (Th/U) ratios and low,
concentrations of magnesium oxide (MgO), chromium (Cr), and nickel (Ni). The Th/La, Nb/Ta, Rb/Sr, and
Ba/La ratios are intermediate between those of the upper mantle and crust, with certain values aligning more
closely with average mantle values. This suggests that the melt from subducted oceanic crust ascends and
interacts with the mantle wedge, producing adakitic magma, which subsequently interacts with the crust to form

the current thorn rock mass. The geochemical properties and zircon U-Pb dating of the Cilai quartz diorite
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porphyry, combined with the positioning of sample points on the MgO-Fe,0,-Al,O, diagram and tectonic

environment discrimination diagrams within island arc and active continental margin regions, suggest that the

Cilai deposit, along with other significant copper deposits, such as the Chundu deposit, originated from the same

magmatic event within the western porphyry metallogenic belt. These deposits are the result of the westward

subduction of the Ganzi-Litang oceanic crust during the Late Indosinian period.

Key words: porphyry copper deposit; geochemistry; adakitic rocks; U-Pb age; Cilai; northwestern Yunnan
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